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BB 1. HLAR AR H BRI/ D IR T HEL
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WHREH AL A, AL s SRR, s BOR M SE 80 . J3—TJ7 i, Hlas A
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BT ATl L N BT TFR SR AR HLAS AN 2B AT o0, by AR B AL AN
febre T, A IFREURE 558 TR E AT A BT IR . 25, R AR R ATl
W N B A B 3 BORAEA R, AT LR L g A o i = i — AT R T 2R
=, XA AT L HLEE ARG S AT BAL B . BTSRRI AT

N

robot, = z employi.i-200 N [FRrobot; (1)

=1 emp10YA.l:2008 employj.l:2008
Hodr, a0 jR AT . AT AIAESY s robot, R i T tAEHLES AN FHIE DL s employ;caes M i
R 547 2008 4 AL A B 3 employ.ms 4 1 3T 2008 4l A BUEUE 5 employ; s K 1T
2008 4E gk A B2 & 5 IFRrobot, A j AT tAEALER AN FH B
3. AR
AT . SEAIHEE S (inno), LIRS & LR g B fir i, 1248 i B0 E R
K, BRESOOHREIGE, R ZH (tech), DIIRTTRMAH AR S H &5 B 8 EE
i, A EBUEEK, BEWREW R L E PR (firm_entry) , DA B AT
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4. 75 AR 5
BRI RMT . @ LRBKFY (edp), VIS A= B B F AR B0 i /5 0B
© AR EER AR R 4 22 500 A 50 3t Gl A AT Al 5 R X ML e A BB A T A o PR SRS R A T 0 B3 R A0 R sl
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B YZ ML N B AT AT R e AR 56
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(finc), LIS IR S HY o 3 A7 B A LU LA B 5 7k 254 Cstru), DAIRCHTES 7k Ml A
S IR FT A MO 5L R P BT i s A BER (stud), RIS 35 38 5 A5 MOPE A A 1) SR
Rfef; SIBTHO0 (fdi), DA 4R S2Pn i AN G A A 2R X R 1 o

(=) #&Bg=

GG B A AL T SR T B HE A2, AR SCR S R A

CO», = oo + arobot; + Zak control + @i + o + &y (2)

o, iR T AR s COIRTTaRHERL ; robot AHLEF AN ; control 24 iR — R
G AS 15 @ AT o 43591 SRy 30 T 186 2 265007 FNAT 03 [ A2 8000 5 & R BEAILPE S0

(=) #iEskiE

ARSI FEZR Ry 2006—2019 4 r [ b 2 s ) T A B o 858 22k IEF IFR . rf B AR A
B (CEADs) . CPEBHGIHELE) . CPEZFGITRLE) . (P E TS ITFLE) . B
S EZFEARE . P EIFREIIRS S (CNRDS), Hifr, IFR4RME T 2REF—17 L —4
JE T2 T AL N 2% i A7 RO, M HTA ML as N SR 5E il Fl B 12 OB 2 . CEADSs
PO R HE R LT P EUR R T A5 A A RS AR R T LU HE R A3 581, HlE UL RBag AL
SRy R bR 3 T B HE IS B

T RAL EEA GRS TSR, IR RHEBC YA R 0.104,  H A KAE A/ ME 5>
B0 1.911 F10.004, LA A FH B EI{E K 0.268, Hode K AH e/ IME 23 90 1.655 F10.002, IR T
WHE BRI HLES AR B e KA e /IMELZ 2880k, BB [ TT B BHERCRAIL#8 AN FH 1% A7 7
WY o 22 5 o HA AR 5 1 4 A 1B L TE G BIVE T2 N .

1 FETBHO/MRESITER

% R 5 5 PURIUEIED ¥ Frifi 25 e/ ME e RAE
W iR €O, 2837 0.104 0.132 0.004 1.911
RN robot 2 837 0.268 0.297 0.002 1.655
s pEHe inno 2837 4.589 1.933 0.000 10.781
W BCRH 32 H tech 2837 0.017 0.015 0.000 0.207
Higse A i firm_entry 2837 10.356 0.859 7.596 13.715
LU R KT gdp 2837 16.502 0.936 14.588 19.014
W3 finc 2837 15.780 6.532 6.093 38.389
Pt ) stru 2837 45.774 13.551 16.550 77.970
NIgEA stud 2837 10.719 1.290 7.715 13.646
SR B fdi 2837 10.258 1.645 5.697 13.922
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R, PLEE AR RECR-0.065, HIE 1% MK LR, FUIHLEE AR RE IS Uk /D bk 7 i
Heile, s 1A LARHIE . FEfS AR s, S0 AR REUR & i, 30T e B A by B
INFTE K R 26 0 () A v A R LIRSS PR 4, R TG IS 8 o1 O i ok L WS e ) R A
D B AT T e UL RSP R BHE R W 0 SCHR BRI ) . AR WAL TR SRS R B L B I 45 [

WU SR T 1 2 (IPCC) BRI i e o R e B3 el B HE O 0 10 (ELIX T i 2 22 L HL A g DT A T
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A, AT RE R R A E R AR s R W B A R A Y 3 I BT BRI Al SE IR Ak
Ji& o 7 AR R Ik T B HE A 0 I S, 3K AT RESE AR BT A, B T SRR
SURAE R AREIR, RS TeA i e b R — Atk me, s Ik i . A IR AR5
WA 2, XATREZR . — 7, AJTHEARETA B AR L R EUEE S, A R AR
H B LA IR T R HE D s D3 — 7T, N T GEAS X B HE T A S e 7 g SRR AR N
T BT RECH T, HIFARE ST E R AR, FTRERIRE D, R T E RN
PETHANGE G o, (H LSS by UM PT RETE S At M DA T 5 | 8 S8 A i ek R rhOORS 1 EREE
AT 2K .
F2 EEEPER

Gy (1) (2) s (1) (2)

robot -0.058"" (0.017) | -0.065™" (0.017) fdi -4E-5 (0.002)
gdp -0.042"" (0.016) | JkTi FE/AF4) FE il el

finc -0.001"" (0.000) s ER 0.120™ (0.005) | 0.793" (0.233)
stru 4E-4"" (0.000) FURIUE(ED 2 837 2837
stud 0.002 (0.010) R’ 0.866 0.868

e L TR IRARAE 1% . 5% F10% B R EVEKT R, MES O RERR R, TR,
(Z) MAEEKRI

S AR P T BEAF AR AN AR PR RN e— bt FA R st S LA AR RIS e
CRIASCINZ, NI ARt i . =, HJ7 BUR Al BRAKIE R IXTEAF B HEC Dok 2 ML gs A
PP A R, TR i) R S R S BUBRAL W 2E o DI, AN SCRI T ARk e i Bk A
R, BUATERISEE . HA, F8IE | F e B 1 AL g A DRI X v [ 2% S L as A
BN T ARG o 3k 28 [ SAE AL A7 A AR BORF 52 0 o 245 30l ML & A2 TS
HX S8 E R AL g N % b5 B ™, dr e 2 7 T R B e O A S S U
1713l A AL AR A B0 AN 22 LR rp B B HE O™ AR R R, 6 A2 TR e RS HE A S
o AR AT .

& employi;, -0 y fore_IFRrobotg

(3)

forerobot;, =
“~ employi.i-20s employ;. =208

5
robot_m; = ( Zforerobotm ) X é (4)
f=1

Hor, 93k FSRIEE 5 fore_IFRroboty 4 1 1R PR £ 78 4F j 470 B9 AL A% AR A% 2 5
employi; oo A H IR §A7TMEAE 2008 4F I BB 5 employs s oA H ] 1 35T 7E 2008 4F 1958
A G K employ; e 4 ] JATOITE 2008 4R A 0P A G180 . p A 2 HE FRJEE £ Hh [ 2%
BT AL N SR (forerobot) o TEMGHERN b, A SCRI T TN #E R 5 AL & B 55 B2 1Y S (8
(robot_m) i T HAS &,

B F T HAS G robot_m B MIEZE L NZR 3% (1) 3 (2) Fron, HLEE AN FH HE w30 i ik
HEBC 2518 5 B A S5 RO — B0, TR RS MRS, H—FrBmHgR R, TH
AR R O IE, R T HAR G 5L AN Z B A FE B AH OGP o Kleibergen-Paap rk
Wald F {8 LA & Kleibergen-Paap rk LM {HFE 45 155 T HAR & DL RGN BRI . AL, A SCAE %
EABCRESE W BT, MRS (3) 453 58 E b E A S LA A SR (robot_ame)
AAE R T HAR B AT IR0H . T HAF & robot_ame A RIHZE R N 3% (3) 1% (4) P, Hlis
NN A B T R HE S . S — B B A 2558 . Kleibergen-Paap rk Wald F{E L4} Kleibergen-
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x3 AEMREHEEAER

5 B (1) (2) (3) (4)
55— Bt robot BB CO, S5 —Br B robot FE BB COo,
robot_m 5.365™ (0.198)
robot_ame 3.334™ (0.056)
robot -0.067"" (0.017) -0.073™ (0.017)
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T FE il il il i
AE(Y FE il il il kil
WO -0.186 (0.170) 0.793" (0.239) -0.421"" (0.145) 0.806™ (0.239)
LI 2 837 2 837 2 837 2837
FIH 736.227 3520.758
LM {4 435.870™ [0.000] 483.876™ [0.000]
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o AHESTARAR A& R, 1R 5 R SR IR 22 0143 T 2010 48 1E XA kB il s TR, JFZ
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O TR ACRTEIE B, B AARR.
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KT, A SGEXRREAS S M BEATHE G — 0 . W5 PRI S =303, s S R AR IR A TR . LA, %
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Research on the Mechanism and Effect of Robot Application
on Urban Carbon Emissions

WANG Hai, GUO Guan-yu, YAN Zhuo-yu

(School of Economics, Zhejiang Gongshang University, Hangzhou 310018, China)

Summary: The implementation of robot application action is a requirement for boosting China’s strength in manufacturing
and digital development in the new era, and also a key measure to lead the high-quality economic development. It remains
to be determined whether accelerating the application of robots, as an important carrier for the integration of informatization
and industrialization, in the industrial production system can help cities achieve carbon emission reduction. However, the
studies make more use of national or provincial data, which does not reveal the heterogeneous impact at the regional level.
Thus, it is important to conduct research using carbon emission measurement data of prefecture-level cities.

On the basis of the robot data of the International Federation of Robotics, we combine the panel data of cities and adopt
the fixed effect model to test the impact of robot application on urban carbon emissions and its mechanism. The results show
that robot application will reduce urban carbon emissions. After considering the influences of endogeneity, spatial spillover
effect, interference of other policy events and other factors, the results remain robust. The mechanism analysis shows that
robot application can reduce urban carbon emissions by green innovation, science and technology expenditure and market
competition environment. The heterogeneity analysis finds that the application of robots in the central and western regions,
non-old industrial bases and cities with a low administrative level exerts a more obvious impact on carbon emissions.

The paper contributes to the existing literature from the following aspects. First, the early literature focuses on the role
of environmental policies in driving low - carbon economic development. With the development of such emerging digital
technologies as artificial intelligence, whether robot application can reduce carbon emissions has attracted attention.
However, the specific influence and mechanism have not been fully interpreted. This paper uses data of prefecture-level
cities to test the impact of robot application on urban carbon emissions, thus enriching the literature on robot application.
Second, it verifies the positive impact of robot application on urban carbon emission reduction, and thus defines the key role
of accelerating the application of robots and even promoting the development of digital economy in achieving carbon peak
and carbon neutrality. More importantly, it provides evidence for China to promote the integration of the digital economy
and the real economy, and to achieve coordinated digital and green development.

This study reveals the internal mechanism of the impact of robot application on urban carbon emissions, which can not
only offer a new perspective for understanding the positive role of robots in urban low-carbon development, but also provide
reference for China to formulate plans to enhance the depth and breadth of robot application, and cultivate the development
ecology of the robot industry.

Key words: robot application; urban carbon emissions; carbon emission reduction effect; green innovation capability;

degree of market competition
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