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Carbon emission reduction effect of National Green Data Center pilot on cities. JI Xue-qiang', ZHOU Si-su', YU Hao-ran’,
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Abstract: This study analyzed the carbon reduction effect of national green data centers on cities and its mechanism. Then, based on
the pilot and construction work of national green data centers, a quasi-natural experiment was constructed. Using the difference-in-
differences method and panel data of 283 cities from 2011 to 2022, the carbon reduction effect of national green data centers was
empirically analyzed, and its mechanism and heterogeneity were explored. The pilot of national green data centers has a significant
carbon reduction effect, with a coefficient of —0.013, which is significant at the 5% statistical level. The pilot of national green data
centers significantly reduces the carbon emission intensity of cities. This result remains valid after multiple robustness tests,
including parallel trend tests, placebo tests, exclusion of selection bias, exclusion of the impact of other policies, and exclusion of the
impact of the epidemic. The pilot of national green data centers can reduce the carbon emission intensity of cities by promoting the
development level of the digital industry and the green technological innovation level of the region. The impact of the pilot of
national green data centers on the development level of the digital industry and the green technological innovation level is
significantly positive at the 1% statistical level, with coefficients of 0.039 and 0.061, respectively. The carbon reduction effect of
national green data centers is more significant in non-energy-rich cities, cities with high environmental protection levels, and cities
with high information levels. The impact of the pilot of national green data centers on these three types of cities is significantly at
least at the 10% statistical level, with coefficients of —0.016, —0.017, and —0.016, respectively. Therefore, efforts should be made to
promote the green transformation of data centers and expand the scope of the pilot of national green data centers.

Key words: data centers; green transformation; carbon emissions; national policy; pilot project
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Fig.1 A Schematic diagram of the carbon emission reduction effect of the National Green Data Center pilot on cities
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Fig.4 The PSM matching results
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Table 3 The PSM-DID estimation results
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Table 4 Considers the estimated results of other policy impacts
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Table 5 Other tests of robustness
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Table 6 Results of the instrumental variable model analysis

BEAI(1) HiR(2) HiR(3) TR (4)
S [ K Gt B ok A B HE IR FE 5 B 8 P 0k A e RGR
THARG 1 9.859%*%(8.60)
THAGR 2 351.300%%*(11.57)
T HAR R BOR LA E —0.086***(~5.86) —0.064%*%(=7.59)

P A il il b il

i I 2, il il b il

I ) ] 2 20V il il i il

3.3 [ ZER 0 B O 0 e HE T EE P 5
HLI

HHE 7 ALY (1) T 6, T G gt € s ik On)
FINREAKEAE 1% GE T KPR B3 1F 1) 5%
Wi, 25500 0.039, 2 I 1R 5 2 (o 8ol ol i 2 5 4
TH T BBl #ESh T HCT AR R sk
2ol LR T T B O TR, T LA
Hdfe B AL B, FLTCR BT A 5 P A
P 232, N ITTHE S R 777 b e, Bl B8 22 300y
EIRIAS RS R At (e S b I IR N W (6 s
N3 S N 2 S O 1)) G Z e E
L aR U AT R TR TR P M A KL i
0 285 R MK A RS AR 2 kT

Fx7 ERZFEEWHOXSTHNTENEM
Table 7 Impact of the national green data center pilot on

mediation variables
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Table 8 The heterogeneity estimation results of the impact of the national green data center pilot on carbon emission intensity
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