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WL AR i 78 B 0 PR 75 G B2 i) R A, Horh B R IVE TSR R T A0 AR IR B R 194
SR /N, NATFRRE , A E P A BH (Ingdp) F75 B350 1IE P B4 B3 R i, K5
ZEIRAF A B U AU ; At 23 [ 28 B8 7= 3 0% (Ininvest ) 74575 i & A IE, IR T 385575 9%, IE B8 5%
WA Sh 2 T R SR i W] s 7 3R 5 e e, M IT R 4R 2R WA N 11 % (Inpop ) 1]
HRBONIE  FRII RO | PR 5 YL ™ H 08 g S5 P AR AR U (student ) 59 1915 R 40
T, USRI N TR B RE A PR AR IR 15 Y, i vl BE 5 AN TORAP AT f R A e e g s A G . A8y
ST 2 b 1T AR ( green ) 5 3R B T9 G4 5 G 1) A OCSC &R, 5 PUMIAE WD 5 M O7 W B S GDP L
(govern ) X FREE {5 YL i 520 55 T AR Iz | 3X 7] BE A2 M 7 W BBOR W s2 i . LG il DDA VR B IAL &
TE—ERREE FAX IREE 5 e AR

®3 EEDEF BEERMEEFER

AA HEA 2 AA 3
iy (&28) (£28) (&H) FRARH X W3R X 7 S HL X
InSO, InSO, InSO, InSO, InSO, InSO,
Intech -0.355" -0.250" -0.164 -0.176 ™ -0.251™
(-6.968) (-4.935) (-1.423) (-2.701) (-3.486)
Inindus -0.738"" -0.603 ~1.245™" -0.462" -0.521™"
(-8.432) (-6.752) (-5.721) (-3.029) (-3.775)
Ingd 5135 3.0207 3.363™ 9.744" 7.200 3.5737
&P (6.102) (3.508) (4.011) (5.370) (3.052) (3.070)
Ineds? -0.264 " -0.178" -0.184" -0. 458" -0.367 " -0.170™"
nsap (-6.537) (-4.328) (-4.591) (-5.364) (-3.283) (-2.970)
Ininvest 0.374™ 0.327™ 0. 400 0.021 9 0.144 0. 180
i (4.122) (3.742) (4.652) (0. 160) (0.923) (1.119)
) 0.026 2 -0.0250 0. 181 0.634 -3.339™ 4,252
npop (0.059 5) (-0.058 5) (0.433) (1.111) (-2.768) (4.206)
<tudent -0.004 70" | -0.006 29" | -0.004 69 0.000 270 | -0.009 16" |-0.014 0™
(-3.381) (-4.786) (-3.565) (0.132) (-3.800) (-4.558)
0. 000 434 0.000 168 0. 000 327 -0.001 25 0.040 3™ 0. 003 34
govern (0.514) (0.204) (0.409) (-1.444) (2.085) (0.550)
ceen -0.004 11° -0.003 42 -0.003 42 | -0.00566™ | -0.000355 |-0.0264""
gree (-1.731) (-1.476) (-1.519) (=2.125) (=0.0755) | (-2.834)
Constant -11.31 2.212 -1.392 -36.48™" 9.042 ~34.90"
onstan (-1.623) (0.320) (-0.206) (-2.926) (0.548) (-2.970)
Province/ Year yes yes yes yes yes yes
Observations 420 420 420 154 112 154
R-squared 0.525 0. 549 0.576 0.701 0. 699 0. 658
Number of province 30 30 30 11 8 11

ELow sk x ke R R TFAE 10% . 5% A 1% RHFRAKTFTREHF(TR) 2.5 AEALA 18,
3. e HLd AT

R 25 BEROR BT RE TG A (2 HE 7 b 25 48 T+ T X P15 75 G B BRAIRAE T, AR SORs 7l 45 44
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FHRAE ]y A AR i T AT A BN A

TN EREA S TR IS R IR A5 R AN R 4 B, o RO AR Y A 5 — 20K R R ) 6 2R
BEV5 YL SRR, 5 R 1 A [ 25 SR — 2, R R B -0. 355, 7F 1% W PEKE R,
FHEARQHTREDS B E RIS Y, 5 0 R ARG S 7 L 2589 TH R, K 30 45 R
IR FARBNHR L 25 # TH 0 810 280 0. 174, U R BIHT 4R 0 1%, P2 AL 45 49 TH 48 T
0.174% , HTE 1%/ W KT 1 W 2 Ui E R QIR e e o sl ™ L S5 i FH 9. 58 = R gad
ARABHE 77 AME GG T IR BT Y (I ER 5 52 e, 5 R GRS 3 — B0 77 b 4574 FHGONT P45 75 Y5
B2 R R BN -0. 603, R BV 25 TR = 1% , FREET5 YL BRIE RIS 0. 603% ; £ AR ANHT 5
i) R ER —0. 250 , Hode P i E AR T80 — 20 b SRS i R 8K 0. 355, Ui B Mk 25 49 THAE BOR G187
Wl D PR TG e ik R b AR RIS A SO0 AR AR E— 2P A s i R AT AR HOR B 4
o 1AL I L ZE A FH AR HE R BTG ek D 0. 105 A~ BA47 , MR 5 S 7l 25 # T i
HA N 1 R 29. 58% , R IITER AR BB 52 ma SR8 75 YL i sk FR v, A 29. 58% /& 3@ i a4 E H T 7
L EERG PRSI, EAh , ZIRK S Sobel ittt Z {H R 4. 553, L & TG FH{H 0. 97, i — b1t
B 7 Ml 25 K TR A 500 B S AEAE

F4 SEEERFLERF RPN KRS

. F—F =% ¥ =
- InSO, Inindus InSO,
Intech -0.355™" 0.174" -0.250""
(-6.968) (6.304) (-4.935)
Inindus 2966%352 )
Ined 5.135™" -2.938* 3.363™
&ap (6.102) (-6.440) (4.011)
Inedn? -0.264" 0.133" -0.184™
ngep (-6.537) (6.077) (-4.591)
Ininvest 0.374™" 0.042 8 0. 400"
(4.122) (0.869) (4.652)
) 0.026 2 0.257 0.181
npop (0.059 5) (1.074) (0.433)
student -0.004 70" 1. 84e-05 -0.004 69
’ (-3.381) (0.024 4) (-3.565)
0. 000 434 -0.000 177 0. 000 327
govern (0.514) (-0.386) (0.409)
-0.004 11° 0.001 15 -0.003 42
sreen (-1.731) (0.893) (-1.519)
Constant -11.31 16.45™" -1.392
onstan (-1.623) (4.353) (-0.206)
Observations 420 420 420
R-squared 0.525 0.39%4 0.576
Number of province 30 30 30

EREA3,
PE— 2L X T FEAES | AR A DO SR TR AT R RN A R, ARG NER 5
PR
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x5 FR.PAESBRZLERARPNBEERE

InSO, Inindus InS0,
Intech -0.394™" 0.185™ -0. 164
(=3.279) (4.318) (-1.423)
3 Lo —-1.245™
F 3R Inindus (=5.721)
EHEE yes yes yes
Observations 154 154 154
R-squared 0. 628 0.715 0.701
Intech -0.186™ 0.0214 -0.176 ™
(-2.742) (0.493) (-2.701)
Inindus ~0.462"
. (=3.029)
= —
BEHEZ yes yes yes
Observations 112 112 112
R-squared 0.670 0.670 0.699
Intech -0.346™ 0.183™ -0.251™
- (=4.900) (4.347) (-3.486)
. -0.521™
‘ Inindus (=3.775)
B -
EHEE yes yes yes
Observations 154 154 154
R-squared 0. 621 0. 390 0. 658
‘/‘i H Ig] 4/% 3 o

H— 20 WOR T 25 b X BB X IR 15 YA [R) R B2 152 e, 28 D IR B A5 R R I, 7R (P
b DX HE AR AN Pl G5 H B ITE 1% K7 F 2, rh i XA AR A 2, 58 =20yl
IS5 R SR 3 (4 I 25 5 — 30, RIS — 25 A 25 SR e, 51 AP 25 A8 TR AR ), 45 i X 3
AR B2 M ZR A BT BRI, JH AR b DX AR 3 R 0T B8R R 3 KT P B i IX. e s IX A% A
/N, ARBERERS =20 AR ER I D Ml 25 0 T A R R A B R BT AR R RO AR B Ul
WIAETESE A 8N, 5 AL EE R, rp o X AR A X Pk 2 A T AR S RN 3, HL
Sobel K401 Z {E 4 0. 426 ,/NT Il FHE 0. 97, RPN EAG th /200, AT BB f SIE R 22 S 34 R A
F. VI X BRI RGN 1 AR IR TS G SR8 D 0. 346 AL S5 G5 =0 T EOR AT
TFLEAR JE A5 YL AR 0. 251 ASBA0L A5 R AR QBT E i A2 it 7= b 25 #8 F+- R i 9185 75 L0 /b 0. 095
AT, HA RO (5 RLRE Y 27. 46% , M3 H XK B0 45 S, B AR QHT RE 0% 38 ik £ 1k 7=l 25 4 T
NI R85 T5 G | R 2544 TR AEF AR BB > IR 5815 Yo i B vh 245 T A VB

4. TR PER 5

BRI 15 Yo A AR S A T AR A I8 5 Tl B AR HE TR VR A 1 B AR e F R b T 011, 4%
TR R 6, NEEZIA , B RS w5 19 mH RECS R 3 h &R e R EAY 3 [0
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F R R AR IR, BT/ T 5% 00 B MoK B2 NIXBUR A, = R IX AR50 25 8 2
R AR i AR RN 7 18] 5 SR ME (RS 3 B — B0, G W AR SO [ U5 [T 2500 107 1] DR 8 ) 18
LR IR AT FE )

®o TREUNBER

‘ 4 H A3 P35 4
g
Inwater Inwater Inwater Inwater
Intech -0.235" -0.183 -0. 100 -0.474"
(-2.058) (-1.628) (-0.687) (-1.986)
Inindus -0.265 " -0.201 -0. 692" 0.044 8
(-2.212) (-1.090) (-2.753) (0. 106)
Ined 2.233" 2.492 -4.809 0. 964
&ap (1.893) (1.217) (-0.762) (0.361)
Inedo? -0.091 8 -0. 107 0.234 -0.012 8
ngdp (-1.569) (-1.211) (0.720) (-0.090 0)
Ininvest 0.007 58 -0. 120 0.287 0.306
ves (0.054 2) (-0.651) (1.354) (0. 665)
I 0. 260 0.611 -1.189 0.811
npop (0.519) (1.570) (-0.430) (0.379)
rudent -8.88e—06 0.002 13 -0.005 47 -0.003 67
studen (-0.003 58) (0.958) (-2.832) (-0.251)
0. 000 485 0. 000 434 0.026 4 -0.005 10
govern (2.620) (1.785) (0.732) (-0.529)
reen -0.003 85 -0.002 26" -0.001 53 -0.044 8™
gree (-2.169) (-2.106) (-0.467) (-2.326)
Constant -1.057 -4.525 47.36 -2.133
onsta (-0.114) (-0.340) (1.004) (-0.082 5)
Observations 420 154 112 154
R-squared 0.179 0.456 0.234 0.239
Number of province 30 11 8 11
. R A3,
a Y48 >y
.gwSBms

RSN =AML S TP AL 5 A5 BRI 7 lk 2544 T G AR B G R 25 T AE
N, 45 G ESEER R A 2004—2017 454545 1 RS SEUE AT T HORBIHT Mk 4544 T+ Zoxd
T E BTG R AN , 45 RF Wb 25 H THRAE B QDR 2 A B 5 Qe i i B p A 4% T R AR
EEMFFELEE : (1) FER AR TIESS T HORBIH LS5 TR RERS B B FEARIR B TS s, —H X 3h
B g7 e G ) A Z A TR DY 0 DXCE AR BB AR PR BT 15 S B/ T I K T v AR ML IX
PR DX 47l 5 R T L R PG S DX A AR AR ER B TS e . (2) FP A RO IR A AR S T 4
ARBHTIE 17 2R TR PR TG e AR T A, 2 s DRG0 45 2R 3R W7 Ml 45 4 T md) mh A %
JO7 X3 7 S5 W ., G PR ARt DX B A S8 A e ROV, PR DX R 28O0 7 LR 27 46% , T HR R X
AR A



82 HRARAE2E R (AR SREARR) 2023 4E55 29 455 5

ASCRIWFFE LS RO B [ RO PR 15 4R BB B AR s, S — , SOR BB &t A 7= BRI
TSR FEOAR TR ERIEE TS e . JUHS T AR 25 PRI e 55 04 DY S b DX 7, B 258 5 B30 A ™ T
& S TR A A T 2 SR Tl A e R R B T RB IR . B S5 R TR PR I
IHE LR IR TV 5 R 55 T2, 52 B A% Gt i i ol A SRR R R DB R R L R R, R
ol DAV IR T SR BE IR R 1 e R AR BE Ml B e B T G 5 A M DX DU 5 ik — 25 A R R
AT, 55 3l 7 Ml S 1 H e s Gl L S R TR AR IR T T, A = BRI L A5
THRWIE A AR IIL R BRI 5 Gt o 7R AR i DX 36 5K ™ Ml 254 e AL B TR IR, 7 7873 A R
BB L5 F TP A% CA R T 5 AR o8 B DO DR B T b BB BE T, 1 H 5 | R A = A BOR
R, AT AT Bl 7 L S5 A e B TR, 45 3 DB AR BT RNl 45 48 THER 3 ) e, 2 BRI 7
17 I HOT: TR B | S B 5 v A0 T e A R ) e R A%
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The impact of technological innovation and industrial

structure upgrading on environmental pollution
YAN Taihua, ZHU Mengcheng

(School of Economics and Business Administration, Chongqing University, Chongqing 400044, P. R. China)

Abstract: Behind China’ s rapid economic growth is the widespread and severe environmental pollution
problem. While ensuring my country’ s economic growth, reducing environmental pollutant emissions and
achieving green and sustainable economic development have become one of the core goals of the current
society, and strengthening technological innovation is the fundamental way to reduce environmental pollution.
At the same time, promoting the adjustment and upgrading of industrial structure is the fundamental way to
realize the development of green economy. This article puts technological innovation, industrial structure
upgrading and environmental pollution into the same analytical framework, and attempts to study the impact of
technological innovation and industrial structure upgrading on environmental pollution from a quantitative
perspective. Based on the panel data of various provinces and cities in China (excluding Tibet, Hong Kong,
Macao and Taiwan) from 2004 to 2017, the article constructs a fixed effect model that includes technological
innovation, industrial structure upgrading, and environmental pollution, and proposes that industrial structure
upgrading is an intermediary variable of technological innovation affecting environmental pollution. It analyzes

and verifies the direct and indirect effects of technological innovation and industrial structure upgrading on
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environmental pollution, and empirically explores the impact of technological innovation and industrial structure
upgrading on environmental pollution. At the same time, comparative analysis is carried out at the national and
regional levels. On the basis of verifying the validity of the previous hypothesis, comparing the empirical test
results of different regions, we try to obtain more targeted research conclusions and policy enlightenment from
the perspective of regional differences in China. The research results show that: from the perspective of direct
effects, technological innovation and industrial structure upgrading can significantly reduce environmental
pollution, and the intensity of the effect is inversely proportional to the level of technological innovation and
industrial structure upgrading, and the results of the sub-regional tests are the same; the effect of technological
innovation and industrial structure upgrading on reducing environmental pollution has shown obvious regional
differences among the eastern, central and western regions. From the perspective of indirect effects,
technological innovation can promote the upgrading of industrial structure to reduce environmental pollution,
and the upgrading of industrial structure acts as an intermediary variable in the process of technological
innovation to reduce environmental pollution. The sub-regional test results show that the eastern region has a
complete mediation effect, the western region accounts for 27. 46% of the mediation effect, and the central
region has no significant mediation effect. The research results of the article have important implications for
China’ s environmental pollution control: technological innovation and industrial structure upgrading are
essential to reduce pollution emissions and improve environmental quality. The government needs to implement
policies based on local conditions and give full play the direct and indirect effects of technological innovation
and industrial structure upgrading to reduce environmental pollution. While pursuing advanced industrial
structure, the eastern region should play the core role of technological innovation in the upgrading of industrial
structure; the central and western regions should accelerate the improvement of enterprise innovation
capabilities and introduce production capital and technology-intensive industries to promote the transformation of
industrial structure upgrading.

Key words: technological innovation; industrial structure upgrading; environmental pollution; regional

difference; intermediary effect
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