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F®1 2007 £ ~ 2016 £ EFREEK Moran’s I
Table 1 Moran’s I of target variables from 2007 to 2016
AR Moran’s |
R TEC IEC REC TPA Non_PSPA PSPA
2007 0.182 " 0.304 "~ 0.077 ** 0.184 """ 0.184 """ 0.167 ***
(0.000) (0.000) (0.024) (0. 000) (0.000) (0. 000)
2008 0.177 *** 0.296 "~ 0.076 ** 0.189 *** 0.189 """ 0.169 ***
(0.000) (0.000) (0.024) (0.000) (0.000) (0. 000)
2009 0.185 " 0.299 *** 0.082 " 0.203 """ 0.203 """ 0.195 "~
(0.000) (0.000) (0.017) (0.000) (0.000) (0.001)
2010 0.183 """ 0.304 " 0.081 " 0.291 *** 0.291 *** 0.217 ***
(0.000) (0.000) (0.018) (0.000) (0. 000) (0.000)
2011 0. 174 """ 0.290 *** 0.077** 0.356 *** 0.356 " 0.212"**
(0.000) (0.000) (0.025) (0.000) (0. 000) (0.000)
2012 0.196 *** 0.309 *** 0.084 ** 0.359 *** 0.359 *** 0.251 """
(0. 000) (0.000) (0.015) (0.000) (0. 000) (0.001)
2013 0.205 """ 0.331 """ 0.099 *** 0.303 *** 0.303 *** 0.268 "**
(0.000) (0.000) (0.004) (0.000) (0. 000) (0.000)
2014 0.189 """ 0.434 """ 0.094 """ 0.274 " 0.274*** 0.207 ***
(0.000) (0.000) (0. 008) (0.000) (0. 000) (0.000)
2015 0.197 " 0.338 """ 0.090 *** 0.278 *** 0.278 *** 0.384 "%
(0.000) (0.000) (0.010) (0.000) (0.000) (0.000)
2016 0.182"** 0.336 """ 0.081 " 0.307 *** 0.307 *** 0.359 ***
(0.000) (0.000) (0.020) (0. 000) (0.000) (0. 000)
AR BE A P AR T T T M RIRRRTE 1% 5% \10% BKT L.
E 1 2007 4702016 F M ABER Moran’s 1 Bl E
Fig. 1 Moran’s I scatter plot ofurban electricity consumption in 2007 and 2016
Moran scatterplot (Moran™ s 1=0.179) Moranscatterplot (Moran” s 1=0.298)
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Fig.2 Moran’ s I scatter plot of the number of urban patent applications in 2007 and 2016
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Table 2 Descriptive statistics of variables

A HfH FRifEDR R/MH =N}
TEC 85.273 1 141.271 5 1.84 1 486. 02
IEC 57.8775 90. 940 1 0.22 889
REC 10. 947 8 20.573 8 0.12 217.72
TPA 4 453. 065 12 113.13 0 166 151
Non_PSPA 4 447.952 12 101. 01 0 166 029
PSPA 5.113 4 13.947 8 0 176
Urba 0.3539 0.241 6 0.04 1
Indu 0.504 7 0.1199 0 0.91
AEP 6.248 4 0.172 1 5.634 6 6. 608 4
AIEP 6.236 3 0.1843 5.582 1 6.628 2
AHEP 6.262 4 0.104 2 5.8420 6.518 2
AGDP 1.316 7 0.681 0 -0.798 5 3.3351

58 2 8] AR £ XL 2 109 B L3 3.
T R A RO A A A R R P
e, —F IALE R IL T8 22 5], it & 2
3.1 2EEREEAEHER SRS T BT R RO AT Hh L R R O Y S
A48 Hausman 3025 5 R Mgk, RS, R I PTA I 25 50 Rt Ak 341
*3 ZEEADAZLER

Table 3 Basic regression results of national level

3 EERPRER

PRI A5 SIS ( TEC) Tk HL I 2R ( IEC) JE R 9% ( REC)
BRI (1) (2) (3) (4) (5) (6)
- 0.003 * 0.001 0.000 5
(0.000) (0.001) (0. 000)
s 1.678 " 0.827 " 0.288
(0. 000) (0. 003) (0. 000)
Urb 136.0°"" 187.6""" 113.0 " 135.0 *** 8.854 " 18.79 ***
roa
(0.000) (0. 000) (0. 000) (0. 000) (0.011) (0.001)
y 1542 ~23.31" Z6.710 ~10. 11 ~1.803 23.435
e (0.157) (0.073) (0.413) (0.253) (0.245) (0.115)
o ~23.05 232,07 23.970 210.03 3.279 ~1.453
e (0.121) (0.131) (0.759) (0. 495) (0.207) (0. 641)
o 200. 4 345.5 282.8 332.0 51.37 68. 34
(0.215) (0.230) (0.180) (0.189) (0.271) (0. 266)
0.095 8
W x TEC 0. 180
(0. 148) (0. 009)
S 0. 149 0.236 "
(0. 080) (0.009)
o REC 0.267 0.201
(0.033) (0.011)
20.000 01 0.000 3 Z0.000 2
W x TPA
(0.872) (0.222) (0.152)
PSP 0. 881 0. 540 0.137°
(0.021) (0.011) (0.098)
s} 1] [ 2 & = I I s s
AR JE IE = I JE JE
o, 42417 583.7 " 464.6"" 492.9%* 12,22 %% 17.93 ***
sigma (0.000) (0.000) (0.028) (0.022) (0.000) (0.000)
R 0.418 0.350 0.321 0.319 0.263 0.228
T ARIFRRGTEE 1%,5%,10% B EMKE T B3 155 N AEE AT R p (A P Price fEIRT A2 HL )

(ﬁ% Iﬂ%ﬁ(ﬁ%*ﬂ%%%ﬁ(ﬁ%ﬂﬁ@)ﬂ* FHIFORIEAN I ; Urba , Indu , Price FI AGDP Syt E i, (F£[)
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Table 4 Regression results of sample basis in eastern region

- eI ( TEC) Tk J1E % ( IEC) JE BRI ( REC)
(1) (2) (3) (4) (5) (6)
0. 003 *** 0.001 *** 0.001 ***
TPA
(0. 000) (0.008) (0. 000)
1.582%*" 0.793 ** 0.250 ***
PSPA
(0.000) (0.035) (0.001)
- 145.0 " 183.4%** 135.6*** 149. 0 *** 6. 021 12.93**
roa
(0.001) (0.002) (0.001) (0.002) (0.152) (0.047)
. 6. 142 ~2.436 0. 649 - 4.062 0.379 -0.477
nau
(0.759) (0.925) (0.963) (0.807) (0.875) (0.899)
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Table 4 Continues

- *hex L i 2% ( TEC ) Tl 3 iH 9 ( IEC ) Ji R I 9% ( REC )
A2H
(1) (2) (3) (4) (5) (6)
i -74.73 -91.79 18.27 -5.919 7.101 - 1.470
rice
(0.199) (0.293) (0.712) (0.910) (0.361) (0.206)
12.22 -279.8 - 80.01 - 89.40 -10.15 -67.53
AGDP
(0.984) (0.710) (0.885) (0.873) (0.924) (0.650)
0.197" 0.241 """
WxTEC
(0.055) (0.007)
0.137 0.211**
W xIEC
(0.172) (0.044)
0.363 " 0.278 ***
W xREC
(0.024) (0.005)
-0.000 2 0. 000 4 -0.000 1
W x TPA
(0.693) (0.162) (0.279)
0.672* 0.548 ** 0. 140
W x PSPA
(0.094) (0.026) (0.142)
R [a] [ < b= b= & 2 2 =
AT E =& = 2 2 & &
o 560.5 """ 810.9 *** 935.0 976.2" 15.80 " 25.39 "
sigma
& (0.000) (0. 000) (0.101) (0.094) (0.000) (0.000)
R’ 0. 686 0. 000 2 0. 168 0. 157 0.412 0. 055
x5 HEBEFELADPER
Table 5 Regression results of sample basis in central and western region
- Fre i1k ( TEC ) Tk FH B ( IEC) Ja BRI 9% ( REC )
A2
(1) (2) (3) (4) (5) (6)
0.004 "~ 0.002 ** 0.001 ***
TPA
(0.000) (0.014) (0.000)
1.578 7 0.781 " 0.320 """
PSPA
(0.000) (0.013) (0.000)
Urh 85.96 " 142.8" 56.25*" 80. 11" 11.78** 24.50 "
rba
(0.019) (0.059) (0.037) (0.084) (0.020) (0.035)
nd -21.66 -15.03 -1.283 1.920 -2.206 -1.075
ndu
(0.103) (0.286) (0.89%4) (0.844) (0.213) (0.649)
i 0. 136 6. 836 2.252 7.277 1. 036 -2.314
rice
(0.993) (0.689) (0.876) (0.608) (0. 664) (0.472)
- 46.65 89. 82 184.0 259.2° -3.503 21.42
AGDP
(0.729) (0.490) (0.127) (0.055) (0.920) (0.587)
0.028 5 -0.136""
W xTEC
(0.471) (0.027)
0.058 3 0.002 3
W xIEC
(0.287) (0.970)
0.130"" -0.158""
W x REC
(0.024) (0.039)
-0.001 """ -0.000 4 —de — 04 ***
W x TPA
(0.013) (0.350) (0.000)
- 0. 098 -0.068 5 -0.102""
W x PSPA
(0.681) (0.734) (0.014)
I} [ [ 5 2 2 & & P e
AT E & & = = & &
317.6 " 422.8""" 188.3 """ 208.9 "~ 8.830"" 12.86 """
sigma®
(0.002) (0.002) (0. 000) (0.000) (0.043) (0.009)
R? 0. 078 0.299 0.221 0.201 0.522 0. 149
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Table 6 Single test of transmission mechanism of national level

FE&H WA ( TEC)

Tl HL 3 3% ( IEC )

JEBHL I 9% ( REC)

= (1) 2) (3) (4) (5) (6) 1) (8) 9)
pspi 5.981°** | 20.70** | -3.839*** | 0.937 2.498 | —1.323°° | 1.473°* | -8.530°** | —0.670 "
(0.000) | (0.048) | (0.000) | (0.190) | (0.615) | (0.033) | (0.000) | (0.002) | (0.006)
PSPAx | —9.887* 20.253 ~2.729 %%
Indu (0.000) (0.877) (0.000)
PSPA x ~2.976" 0. 261 1,395
Price (0.069) (0.734) (0.001)
PSPA x 2402 0.935 0.416
AGDP (0.000) (0.006) (0.000)
il A i et il 4l et il 4l 4l 4l a4l
st 1) [ P = I JE = I IE P I
AT 2 JE jos I JE = I IE = jos
o 539.4°7° | 577.2° | 500.0°°* | 492.8°" | 492.8"" | 480.4°" | 14.54°"" | 17.07°** | 15.38°**
sigma (0. 000) (0. 000) (0.000) (0.023) (0.022) (0.027) (0.000) (0. 000) (0.000)
R 0. 356 0.340 0. 406 0.319 0.318 0.326 0.242 0.265 0.251
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Table 7 Single test of transmission mechanism in eastern region
o I3 % ( TEC ) TAkE I3 (IEC) Ji R 1 %% ( REC)
A
(D (2) (3) (4) (5) (6) (7) (8) (9)
PsPA 5.915°*" 25.37" -7.6627"" 0. 860 4.034 —2.7377F | 1.4747F | -8.59877" | - 1.516 """
(0.000) (0.053) (0.000) (0.287) (0.610) (0.003) (0.000) (0.005) (0.000)
PSPA x -10. 12" -0.155 -2.871""
Indu (0.000) (0.934) (0.000)
PSPA x -3.693" -0.501 1.396 """
Price (0.067) (0.671) (0.004)
PSPA x 3.590 *** 1.371 " 0.684 "~
AGDP (0.000) (0.003) (0.000)
Pl Ar i il Pl ] 2 1l il il oyl il Pl
wEEE | R % 2 12 2 = I I I
AR E = v P 2= e P 2 E v
., 698.2 """ 792.8 " 538.5*"" 976.2" 975.9* 937.0 16. 127" 23.327 15.41 7"
sigma
o (0.000) (0.000) (0.000) (0.094) (0.094) (0.108) (0.000) (0.000) (0.000)
R? 0.076 0. 057 0. 156 0.163 0.223 0.073 0. 000 0.078 0.158
®8 PEMMREARESUH AT
Table 8 Single test of transmission mechanism in central and western regions
Hex BB ( TEC) T S B (IEC) JE R HL I B ( REC)
kit
(1) (2) (3) (4) (5) (6) (7) (8) (9)
PspA 3.940 " 34.29 —-3.4327% 0.382 5.040 -1.0427"" | 1.095""" -8.610" -0.587"
(0.014) (0.174) (0.000) (0.682) (0.704) (0.009) (0.002) (0.058) (0.080)
PSPA x -5.199 " 0.878 -1.708 ***
Indu (0.067) (0.592) (0.010)
PSPA x -5.223 -0.684 1.424 "
Price (0.191) (0.743) (0.049)
PSPA x 3.202 " 1.164 """ 0.580 """
AGDP (0.000) (0.000) (0.000)
Pl Ar i £yl Pl il 2 1 il il £yl il il
I i [ P P 2 P e 2 P e 2
AT E I 2 2 2 2 2 2 I 2
o, 420.7 " 419.9 " 396.7 " 208.7 """ 208.8 " 205.4 " 12.55"* 12.74 7" 12.02 "
sigma
& (0.002) (0.002) (0.003) (0.000) (0.000) (0.000) (0.010) (0.009) (0.011)
R? 0.280 0.311 0.315 0.201 0.201 0.200 0.132 0.173 0. 160
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Table 9 Collaborative test of all transmission mechanisms
- FEE BB ( TEC) TSI 2R (IEC) JE R HLFTiH 28 ( REC)
e R LRETR e ZRHB LRl o] ZRHEB LREIRY
pipy | 2857|646 28.35 1.33°° | -3.713 8.650 Z2.760 | -2.257 | -3.971
(0.000) | (0.538) | (0.256) | (0.024) | (0.537) | (0.481) | (0.387) | (0.510) | (0.320)
PSPA x ~2.255 0.399 | —7.040°"* | 3.779° | 61347 | 0.276 | -2.079°"" | —1.627°* | - 2.431°"
Indu (0.371) | (0.855) | (0.001) | (0.035) | (0.000) | (0.866) | (0.000) | (0.000) | (0.000)
PSPAx | —5.140°°° | -2.220 | -4.632 |-2.414""" | -0.605 | -1.588 0.552 0.334 0.706
Price 0.000) | (0.159) | (0.255) | (0.005) | (0.571) | (0.422) | (0.271) | (0.534) | (0.272)
PSPAx | 2,466 | 3.590"** | 3.470°*" | 1.437°* | 2.248°°° | 1.206"** | 0.204*** | 0.421"** | 0.618°""
AGDP (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.005) | (0.000) | (0.000)
i AR il il il il il il il il il
Fisf ] [ 5 & 2 = = 2 = 2= & 2
AN I = = I = = I = =
[ weart st [ 3060 | 4733 912.5 | 205.1°"" | 13.77°" | 13.56°°° | 11.51°
e (0.000) | (0.000) | (0.003) | (0.029) | (0.116) | (0.000) | (0.000) | (0.000) | (0.014)
R 0.380 0. 151 0.298 0.323 0. 151 0.201 0.266 0.110 0.138
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Can energy-saving innovation help reduce energy consumption?.
Re-examination of the Jevons’ paradox

XIE Li"*, CHEN Yu'

1. School of Economics and Trade, Hunan University, Changsha 410079, China;

2. Research Center of Peaking Carbon Emissions and Carbon Neutraligy, Hunan University, Changsha
410079, China

Abstract: Energy-saving innovation is regarded as an important way to improve energy efficiency and

reduce energy consumption. Taking electric power elements as the research object, the paper uses a
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spatial Dubin model to study the influence and the transmission mechanism of electric power saving
innovation on Chinese urban electricity consumption on the basis of manual collection and sorting of
Chinese urban electricity saving patents from 2007 to 2016. The results show that: At the national and
regional levels, electricity saving innovation not only promotes gross power consumption of cities, but also
stimulates the industrial and household electricity consumption. Power saving innovation has a significant
spatial spillover effect in both the whole country and the eastern cities. After replacing the space weight
matrix, changing the measurement method of power saving innovation and eliminating provincial capitals
or municipalities directly under the central government, the empirical results are still robust, indicating
that there is a “Jevons’ paradox” between energy saving innovation and energy consumption in China.
Further mechanism test shows that energy-saving innovation can effectively reduce regional energy
consumption by affecting the industrial structure and energy price. Therefore, in the process of the
application and promotion of the energy-saving innovation, China could give full play to the energy-saving
effect of energy-saving innovation and break the “Jevons’ paradox”through the upgrading of supporting

industrial structure and the marketization of energy price.

Key words: energy-saving innovation; energy consumption; Jevons’ paradox; spatial Dubin model
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gk A2
Attached Table A2 Continues
Panel C: 5 LEKIGZI (N = 11 940)
Dependent variable = E/P

Coefficients t-statistics

D 0.055 (0.7)

R 0.019 (0.7)

D xR 0.358* (1.7)
HSR - 0.005 (-0.9)
D x HSR -0.038 """ (-4.6)

R x HSR 0. 005 (1.5)
D x R x HSR -0.104*** (-3.6)

AHousePrice 0. 004 (0.3)

D x AHousePrice 0. 002 (0.1)

R x AHousePrice 0. 005 (0.7)

D x R x AHousePrice 0.030 (0.5)




