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Abstract

Against the backdrop of the integration of the “dual-carbon” goals and digital governance, the
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environmental governance effects of public data opening remain to be empirically examined. Based
on the panel data of 204 Chinese cities from 2008 to 2022, this study takes the phased launch of
government public data platforms as a quasi-natural experiment and adopts the multi-period dif-
ference-in-differences method to evaluate the impact of public data opening on pollution and car-
bon reduction. The results show that public data opening exerts a negative yet insignificant effect
on the emissions of traditional pollutants. There exists an inverted U-shaped relationship between
public data opening and carbon emission intensity, with an inflection point at approximately 6.8
years, indicating that carbon emissions rise in the short run and decline in the long run. Green tech-
nological innovation, optimized resource allocation, enhanced governmental governance efficiency
and public supervision play significant mediating roles. The inflection point emerges earlier in east-
ern cities and cities with stringent environmental regulations. This study verifies the long-term car-
bon reduction potential of public data opening. Supporting policies are therefore required to shorten
the duration of the “green paradox”.
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ISPt T E A BE 2025 £ 7 H, &ECH 257 NEUFEIE IO G117], SEIA BATHIX & E 5,
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PR -
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2 (5 B o T B R AR R A Fe AT SN EL (3@ A1) https:/www.gov.cn/zhengee/content/2015-09/05/content 10137.htm
3 (EZ B AT R T B A B — A IBUSS K EHE 1 3 4 g Fd )
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Sep e N\ RGN AR 2S48 30 :  https:/jubao.mee.gov.cn/netreport/netreport/index

DOI: 10.12677/jlce.2026.153026 258 T 48 155


https://doi.org/10.12677/jlce.2026.153026
http://www.ifopendata.cn/static/report/2022%E4%B8%AD%E5%9B%BD%E5%9C%B0%E6%96%B9%E6%94%BF%E5%BA%9C%E6%95%B0%E6%8D%AE%E5%BC%80%E6%94%BE%E6%8A%A5%E5%91%8A%EF%BC%88%E5%9F%8E%E5%B8%82%EF%BC%89.pdf
http://www.ifopendata.cn/static/report/2022%E4%B8%AD%E5%9B%BD%E5%9C%B0%E6%96%B9%E6%94%BF%E5%BA%9C%E6%95%B0%E6%8D%AE%E5%BC%80%E6%94%BE%E6%8A%A5%E5%91%8A%EF%BC%88%E5%9F%8E%E5%B8%82%EF%BC%89.pdf
http://www.ifopendata.cn/static/report/2022%E4%B8%AD%E5%9B%BD%E5%9C%B0%E6%96%B9%E6%94%BF%E5%BA%9C%E6%95%B0%E6%8D%AE%E5%BC%80%E6%94%BE%E6%8A%A5%E5%91%8A%EF%BC%88%E5%9F%8E%E5%B8%82%EF%BC%89.pdf
https://www.stats.gov.cn/sj/ndsj/
https://www.mee.gov.cn/hjzl/sthjzk/sthjtjnb/
https://jubao.mee.gov.cn/netreport/netreport/index

3) Ml E

(1) HRESH: RASEENRERMEE, RASESRITIUE SRt 7 aaioRiEp.

(2) BHRACE: R BEAMIIEBINE, 55 A IER I RE 5 o B A SR I B R

(3) BUMGEL: DU B H R (GDP/I B ) BRA ST 5 UR A B A O ACEIAR B, A 96 A I T U2
WETE T BUN A B 5 Ik 55 R0E -

(4) XA DT A3 GDP 548 iR A 38 GDP 2 L& X Sl e 3 1k, 43 A 8 JE 800 T
FETRAR/N T XA ) R e 22 B

4) FEHIA R

R A 55(2020) [29] BT 9T, SN R P AR R . NI IX AP SE (RO B0 . SEAR SN (0
HO B I IE R T B ST S /GDP L SEBR R A i R B A CBROM B . TlliE BA
BB 5 UBUGDP ELIPE R B 17 3 AN P B (O 20 LR AF STFCRBI/GDP 5 8 A AR A A
(BT HD -
3.3. HHRERAIGE

(1) Jokars: 2 JLHHE T 805 B HE SO0 B 22 TA) B 48] U B 5C AR (R ¥ HIL), A4 Jd 21 A7 S A0 b A Y
[8]:

Y, = a+ f3, - TimeSinceOpen,, + f3, - TimeSinceOpen; +y X, + . +7, +¢&, 1)

Hrr, ¥, NBRHESGRE;  TimeSinceOpen, ABURIGFERL X, ATERIASE Ay, 73 50 938 i [ 58 RO
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SRIGIR A FEUER TS5 SR, 5 A0 A LR i SRR HEBGREE 2 (8] /18] U B15C R H1), HiEiT— &5
AR P A 6 0 S S5 R 20 BT B8 IE 5 e B T EE A

4.1. RSt

ARSAEFFIREA X (0] 2008~2022 4, FLAL 5 204 AN A DA B3R, SOWIIE 2996 AN(FIAE &1
7R FERRRRIES SR IE 1.

Table 1. Descriptive statistics of main variables

=1 FETEMRMGIT

ZE BURIULIER BE R EE &/MA BAH
LN_SO02 (LM —&4LHixt%n) 2996 9.86 1.32 4.10 13.21
LN_WASTEWATER (T K % %0) 2996 8.72 1.18 432 11.89
LN_SMOKE (TMVAE# x50 2996 9.81 1.41 4.95 12.76
CO2_INTENSITY (BrHEESRE R/ 5 T0) 2996 2.45 1.58 0.31 12.08
CARBON_PRODUCTIVITY (4522, J5T/ME) 2996 0.63 0.52 0.08 3.57
DID (DID 32 H.3)) 2996 0.32 0.47 0 1
OPEN_YEAR (P& E£&RE4#) 2996 2018.5 321 2012 2024
TIME_SINCE_OPEN (L4450 2996 2.16 3.84 0 10
LN_PGDP (A\¥] GDP %) 2996 10.71 0.69 8.92 13.11
LN_POP (A 05130 2996 5.92 0.62 3.89 7.24
SECOND_IND (% ==k (5, %) 2996 46.18 9.76 19.23 73.56
FISCAL (WBSZ !, /JT) 2996 1.52¢+06  1.82e+06  8.12e+04  1.32¢+07
LN_FDI (#F3%:41 %) 2996 10.45 1.98 3.21 14.92
LN_INTERNET (BB %1 55) 2996 4.43 1.01 1.39 7.08

B 1R, SR AETS Qe HEG BRHEIC L K et R AT S5 05 AT AE R 22 5%, 9 DID filii 5244
TR AP (B LA ST & K3 AR 32%, 5AaE LIRS EAY .

4.2. FITHEBRE

ik /2 % A DID HIPPAT - ERAE, ARSCARRHESOSR 2 9 1 AR R A8 Sl AT AR 78 . WD AR50 /R B
FHTER 4 W RBOL L B35 (p=0.073), NIHERFIABENLES), SIFREURAT 4 45 &5 R (PR B rel_time
> 3 HFFEAR, MIME 653 A, Ikt 83 4. BIHLZER N 2. BOERTE 3 W(pre_m3)F1% 2 H(pre_m2)
A2 EI AR E( = 0.219. 0.590), FEAHKLE test pre_ m3 pre m2 f) F GiilE5 0.81, p=0.4492 > 0.10.
R IH S BAEBCR AT BA LR EES, PITERBEaL. ¥ 1 BEWERT SHAMLERERX
], Uk, 8] U % DID A5 3255 2 R SRR AT 2 -
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Table 2. Results of the parallel trend test
F 2. HTEBRELER

ZE A FREIRER t1H P
pre_m3 0.0464 0.0374 1.24 0.219
pre_m2 0.0098 0.0180 0.54 0.590

pre_0 -0.0182 0.0177 ~1.03 0.308

pre_1 0.0239 0.0223 1.07 0.287

pre_2 0.0346 0.0308 112 0.265

pre_3 0.0034 0.0225 0.15 0.879

pre_4 ~0.0770 0.0287 -2.68 0.009

T A TR A [ RN R A AR B, AR HER RIS BIN TR . EURAT 1 AL

0.06

-0.12

-0.14

FERBUR

Figure 1. Parallel trend test coefficient chart

B 1. PTESRnRYE

4.3. EMEET: AHBEERFF RS HIRN

B A SR TF RO Tl = SULBRE . Tl B AR Tl g 2

)

GG RMENE TR T R 3 Wik 7 HEHERIRSS

Table 3. The impact of public data open access on pollution reduction indicators

= 3. AHBUBRTF XS EIREIR

=RARG G GO R HT A A

T 0] 2 (©)) (6)
In_so2 In_so2 In_wastewater In_wastewater In_smoke In_smoke
did —0.069 —-0.013 —0.045 —0.058 —0.009
(-1.119) (-0.221) (—0.987) (-0.901) (-0.156)
IR E & & & P
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4 FE & = = = == &

W1 FE & = = = == &

RRE 3011 2996 3011 2996 3011 2996
R? (within) 0.802 0.802 0.745 0.751 0.688 0.692

E: TS WNRBB AR « E; BHAEEE$E In_pgdp. In_pop. second ind. fiscal. In_fdi. In_internet.

M 3 TR, AFREHRIT(did) X =R R R B9800, FFawillr i, HEik EAL
Fo IXFTRER BUOAREAI R TTHOT & B B AL TR0 Be,  FER B BN 5 2 I 3] 4 e 2
Bls [, A% GES G (in — SRR IO HERCEL 52 207 R A ST, brs e e A IR gk, R4
(g ] — SR AT R W 2 SEREE T I A B RS e HEG. )R S B it 1 kAt

4.4. 8 UBXRKIE: AHBUBTHSHRAKGRE

22 4 DID A5 BB BN A2 2R MR Y, (A SEECR TR IO B HE TR B 8200 v e S 0 AR S R AE . AT
B TR A V= RERE AN BRI, B B B IR A BRI B A, KRR R gRHE . oA
IS —FRR FUAHL), A5 NBUR S 5 4 8 (time_since_open) & HF 5 T, 4 52 [T AR 8] 52 250w A 7Y
AF 55 X : time since open = max (0, year — open_year), /T & 2R FIFERCR BRI 0);
time_since_open2 AT 771, # time_since open RHCNIE. time since open2 RECAH M H B3, WIFELE
FUBKR. DIattEARXA: Pim =-B/12B).

Table 4. Test results for the inverted U-shaped relationship (Dependent variable: carbon emission intensity)

F4. B UBXAREERGWREE . WHHGRE)

B3 RE Faf@prER tfE PE
time_since_open 0.1125%* 0.0419 2.68 0.008
time_since_open2 —0.0083* 0.0050 -1.67 0.097
In_pgdp —1.0257*** 0.1663 —6.17 0.000
In_pop —1.5473%** 0.3731 —4.15 0.000
second_ind 0.0058 0.0056 1.03 0.305
fiscal 2.33e—08%** 8.39¢—09 2.77 0.006
In_fdi 0.0003 0.0255 0.01 0.992
In_internet 0.0019 0.0796 0.02 0.981
R4 B e RO &
IR s O =
NLHE 2996
R? (within) 0.502

VE: *p<0.01, **p<0.05, ***p<0.10.

FH4E IR, time since open RN 0.1125, 7E 1%/KF EEENIE; time since open2 [ &%
49-0.0083, 7E 10%7KF- b3 Rt 3X WA IL R TF IS BRSO B 2 T A7 72 B35 5] U BUC R . i
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HAFE RN 6.8 4, RIFE R4 6.8 )5, BRHFBGREIABIEE, ZJEHMHEF TR, HI 15315
¥, Wk 4.

XKL FEHEEIFTAIA(L 0~7 4F), BicHFrsom B b 2o PR B, 2 SR DR B kA
et e B B 2 B REAT [ 28]: B 5 mUS, BRI IS B RS an R B, AR F s AT
AR REVRE I, SROEREH, BUMH PR SRR SC IR IR . ERE RN, ARCREARTR
IR B LR [RIZE R TE 2015~2018 4F, BIREAIIR(2022 4F)ZHMARE I T, L
(1) DID “F¥2 R R I E ], i8] U BYRE 2 i % 58 v A b 21 i BOR 1) 3) 48 2808

4.5. TREMHRE
AT IR U B RETAT S, ASCHAT T — R YA, AR E R AR R, JI BT .
P A s 1) B 14, SEBRIC M T 5,

Table 5. Summary of robustness checks

5. MR E

ZE (1) BIFRERETH (2) FR# 2019 £ERT_E£k
time_since_open 0.0899* 0.0799*
(1.95) (1.75)
time_since_open2 —0.0027 —0.0006
(-0.46) (-0.22)
Bl E & &
IR s O & &
41 52 RO & =
MLHUE 2936 1238
BT 200 83
R? (within) 0.505 0.498

W FESNNERERE ¢ *p<0.01, **p<0.05, ***p<0.10,

(1) BRBAERZE: A HBHBUR B S EFR I, time since_open il time_since_open2 [1] R&%3
AR . XFFETUH, KOS S B R O, TR SOR B T RSN, 5] U ALO%
RAFET “BRcR” A 4L . (2) BIBRERET: Ak, L. RiE, HKJS, time_since_open
FHH0.0899 (p=0.053, W& EFE), FHBRGEAREE, Zodieiad. 3) RERmEED: (XRE
2019 4ERT_ELEHTH, time since open RN 0.0799 (p = 0.084, %R ¥), FHIHALEE, FEAERD
SHEGI BTN, BRI T M AR A SR W BT BRI gRE iR, 04t
e

4.6. RS

4.6.1. RigH R
T 2R B X A5 B A /KT 58 e Bs RO L S e 2 5 kR T R, LR U 2 i vl e T LR R
ARICEREAR S N ARI AP PRI 2, 4T3 U BEE, 58 03 6.

DOI: 10.12677/jlce.2026.153026 263 IR 5%


https://doi.org/10.12677/jlce.2026.153026

REH 5%

Table 6. Regional heterogeneity analysis
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Table 7. Heterogeneity of environmental regulation intensity
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