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Abstract

In the context of dual carbon, promoting energy carbon emission reduction in the construction
industry has become an urgent problem to be solved. However, there are few studies on energy
carbon emissions in the construction industry, especially the impact of technological progress as
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an important productivity factor on energy carbon emissions in the construction industry is un-
clear. On the basis of using the DEA-Malmquist index method to measure the total factor produc-
tivity of the construction industry, this paper measures the carbon emission rebound effect of the
construction industry based on technological progress from 2002 to 2019. The results show that
the rebound effect of carbon emissions in the construction industry from 2002 to 2019 is a partial
rebound effect, and the rebound phenomenon from 2014 to 2019 is more obvious than before.
This indicates that the rebound phenomenon of carbon emissions in the construction industry
should be paid attention to. There is still a lot of room for improvement in the emission reduction
work of the construction industry. In view of this, in order to achieve the dual goals of technologi-
cal progress and carbon emission reduction in the construction industry, reasonable carbon emis-
sion reduction policies should be formulated to reduce the rebound effect of technological progress
on energy carbon emissions in the construction industry.
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2020 EHE W H FRIER AN E SR AR ER L BRI T RTEE T 1A, e HEE AR R TR
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WA AT R R i, IR0 7 E e R R /R LRI A0 7 otk (3] B EFENRAE “W
BrEx” LMDI J5i%, H4BRIETH 2% 7 A2 i A BICHR O DG 52l TR 2 3047 40 file, 7991 N REVR B8 P EAT PRI
orf, RIS AR EI T, A3 T R I BRCHETSOR A I S R AE (4] SRR AR NI I M IR 5 S REVR B
e AT AL, PRI T R S K S BRI B A 08 R AR, AT T A T R R (]
A A AR A (5], TR S0 REIR BT 78 Lhi /b, (B S0  BEVEIRHE T /E B ARk, Ha
SOl REVFRRHE BT b B B J5 e HE O =2 R s IR ) AN 25 B

UeAh, AR, ST A R RS OB 2, e RS T EAREE T R AkER
VEBHE R B NAR AL (6] FRPK TR NS KT 855 2003~2017 434 AR 5 K BicHERUR] 330N 34T
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Figure 1. Carbon emission rebound effect path of construction industry based on technological progress
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FIFERE TAE, Hr 2005, 2013 R R E ChEEFDVGHESE) , HREky (TESIHES)
[FIFELL 2000 SEABA AT U

(3) FENHRA(L): AR 2002~2019 4F 1% 1 X G2 0 Mol N EAE 957 3 38 N -

(4) WHEBCEEE . BT A AR R BRI, A SO @ S TS BT R BRI, T (R
THE, JEECTH. S, B VR RN S PRS0 R A 1 RRIR, AR FE R R B I
2002~2019 ARG H 7 P S T BcHECR . (B BHEBGRECR A IPCC BRHEBUTH 548/ s
EH[10], BRHAFIE = FrbsdERECIPCC BAREC BT X seIR & &, IindEiE R ¥ek A
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Table 1. Descriptive statistical results of the rebound effect of carbon emissions in the construction industry

= 1 IR RIS N R G AR

ZE A BAH &/MA Fh Az FHME R EE
FEH¢zIT) 558 21441.18 22.02 1578.43 2755.72 3378.04
BB (ZD) 558 72361.94 31.03 1424.39 2608.31 4111.94
FABAN) 558 8110275 23000 748025 1213529 1422895
BRHEBER (7 MEBR) 18 402.37 115.68 263.45 254.20 94.32

3.2. REE

FORBED T & — B R AT F AR, ERAEFERNENRHR T, K EmiHesER
4 77 % (Total Factor Productivity) KACHEK F: At 2 (Solow, 1956; Denison, 1967) [11]. H R TH AT
WHBORIRZ , fETHE T b, Caves 25(1982) B Jukt = 28 ke 4 £ (Malmquist Index, 1953) 8 FH -4 7= %
AR, M55 Charnes 55(1978)4 3. /) DEA LRSS &, A FME RN HHR 2. Bl
(RIRIF 705 3 K Fare 55(1994) 84 22 (1155 T JE 24 1) DEA-Malmquist $54([12].

3.2.1. DEA-Malmquist 4 FEE g % 5%

AR F Fare £5(1994) /) 2 (3 T-3E 2 801 DEA-Malmquist $5%%, DAEEADNE M N — DRk spoe, 6
B EEA A TERER,

DLt FontE, CTFP Ba@HEERAE, GCTFP Bl B R AT RBKE, GY #R4
FrEHOH K, ¥ #oamH, BAREN x, HEHEEN u, (x’,uf)%fﬁﬁtﬁﬁ%ﬂ%rﬂﬁﬂﬁ%ﬁ%@%&ﬁ
N D, (xt,u’) » D, (x’,u’) o

t+1 t+1
XFT ¢ W, Malmquist 4277 #4848 PRt M, :% , [FIEAT4556 ¢ + 1 £ Malmquist
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AP AR AL
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Table 2. Rebound effect analysis method
2. BN SHAE
RE HHR R fRE
1 KR REVR RS, RO S B 0 TN eIk 3R 15 i ML
: R, SBURACE LT TR BRARIGE AR T SRR

S MV B HE TR B A PO BERALR 1 6
AR, IRWAER T AR SRBUR
TR .

s T RERCRAI, SBHERC

-l EEERA B S R R

TR R R, LB A BB T — s JE, RS
FPN WO A L2 75 B B

SR SRV B 9% i SRBAT I, 10T 2 Tk
HECEIA R T B AR .

<1 SR

=0 EJEE TREBSRAR 2 TIRKIIIER .

BEVRACR I i, AUERRE TR BOREED X 2 Sk i HE R B2
<0 W EREAFRN BRE T, JFH ARSI RO % HATREBCREUS TR KRR, 2
i KL T T B AR IR o

3.2.3. ER 9
KA [ S MR B . B A FE R DEAP2.1 SAFEAT b3, 184745 Rk 3.

DOI: 10.12677/0rf.2023.135428 4302 1B 512


https://doi.org/10.12677/orf.2023.135428

R

Table 3. DEAP running results

5% 3. DEAP BITHR

year effch techch pech sech tfpch
2002 0.956 1.092 0.980 0.975 1.044
2003 0.988 1.111 1.005 0.983 1.097
2004 1.028 1.077 1.015 1.013 1.107
2005 1.049 1.026 1.040 1.009 1.077
2006 1.047 1.041 1.055 0.992 1.089
2007 1.050 1.044 1.023 1.026 1.097
2008 0.992 1.045 1.016 0.976 1.037
2009 1.001 1.103 1.015 0.987 1.104
2010 1.078 1.005 1.044 1.032 1.084
2011 0.943 1.133 0.977 0.965 1.069
2012 0.996 0.980 1.009 0.987 0.976
2013 1.006 0.981 0.985 1.021 0.987
2014 1.007 1.041 1.013 0.994 1.048
2015 1.012 0.874 1.002 1.010 0.885
2016 1.037 0.960 1.005 1.032 0.996
2017 1.012 0.980 0.998 1.014 0.992
2018 0.881 1.104 0.929 0.949 0.972
2019 1.010 1.022 1.019 0.991 1.032
R4l DEAP IBAT45 R, MHRIRIrig 4 RN 4.
Table 4. Results of related indicators
4. HXEREESER
year CTFP GCTFP GY o Y
2002 1.070172 0.007373 0.216043 0.034129 18548.59
2003 1.101989 0.02973 0.231005 0.1287 22833.41
2004 1.091897 —0.00916 0.210178 —0.04357 27632.48
2005 1.082983 —0.00816 0.169414 —0.04819 32313.82
2006 1.092993 0.009242 0.184963 0.049968 38290.69
2007 1.066578 —0.02417 0.172077 —0.14044 44879.63
2008 1.069976 0.003185 0.147607 0.021581 51504.19
2009 1.093954 0.02241 0.246811 0.0908 64215.98
2010 1.076474 —-0.01598 0.210349 —0.07596 77723.72
2011 1.021442 -0.05112 0.156509 —0.32664 89888.21
2012 0.981485 —-0.03912 0.1425 —0.27452 102697.3
2013 1.017043 0.036229 0.131602 0.275292 116212.5
2014 0.963058 —0.05308 0.08749 —0.60671 126379.8
2015 0.938861 —-0.02512 0.008773 —2.86393 127488.5
2016 0.993998 0.058728 0.049843 1.178251 133842.9
2017 0.981949 -0.01212 0.087876 —0.13794 145604.5
2018 1.001551 0.019962 0.076206 0.261948 156700.5
2019 1.045906 0.044287 0.02703 1.638427 160936.1
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Table 5. Results of rebound effect of carbon emissions in the construction industry

5. I RRHER SR L5 R

F4n BRI kgC) BB E(Z kgC) BRI B BN
2002 13.44 0.70 0.05
2003 16.08 3.05 0.19
2004 8.18 -1.09 -0.13
2005 15.91 -1.07 —0.07
2006 15.20 1.30 0.09
2007 17.59 -3.66 -0.21
2002~2007 86.40 -0.77 -0.01
2008 11.39 0.53 0.05
2009 23.78 3.88 0.16
2010 13.73 -3.27 -0.24
2011 7.30 -12.34 -1.69
2012 31.80 -9.83 -0.31
2013 6.26 10.20 1.63
2008~2013 94.26 -10.82 -0.11
2014 9.63 -16.45 -1.71
2015 420 -8.36 -1.99
2016 11.68 19.06 1.63
2017 12.48 -3.99 -0.32
2018 8.97 6.98 0.78
2019 -15.63 17.35 -1.11
2014~2019 31.33 14.60 0.47
¥ 11.78 0.17 0.014

PLFLAE RN — BB, H 2002~2019 4F 31 A8 BRSOV BRHE BT 205« Bk (B 3505 A B s [0 e 285 )
435 2002~2007. 2008~2013+ 2014~2019 =AM B T /04 rdrés B g s 6.

O MBTTLIERE, bR 2019 Fh AR AFESN, BERTLERBAREE 4 12 kgC~32 14 keC
Z I8, 2002~2007 SR T Z1E N 86.4 12 kgC, 2008~2013 FE TiZ1E N 94.26 12 kgC, 2014~2019 F R
2354 31.33 /¢ kgCo 2014~2019 077 20 EAH LL TP BT BoA BT T B, i B 2 SR il S5 A i H 8 1) ol
TAERCR AT, 0 AR5 KIS Hasal. Hop 2012 SEB L ERANEE, JRIRATAER 2011 459 AE
FZREENR ( “FH” TR A TAE TR , ARSI AT REHERE IR T . 171 2019 SFERIBRKTTZ)
EEAH, FTREZFCH 2019 FEHE . BRI, ARSI B T IR T B B E TR, TS 5L
AFOREIR TR SR A3, &k 1 @S BRHEBCE R .

@ MG ERE, 2002~2019 4 H G E S E A IVFE R IEE, FAERFIER. 2RI E,
2002~2007. 2008~2013 4F 1 i HUMV AR [R]85 9 i, 117 2014~2019 SRR ISR IE(E . W IFES,
AR SOV BRI s R, BRI G R T @BV REIR TR0, 2T BRI
I, R A LA R Bl SRR RO IR . XU T AR SO B AR AR, FR I 2 G [l g
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@ MBI, 2002~2019 = SB35 N BEAR R I o B, K 2 2
[ K RLE, 6 4F 25 ISk N, H 2019 SERk T2 2 N UE, BrkESE N IEE. 7 BORE, 2002~2007.
2008~2013 P BeAscHE a1 835 B R I M ik BE A A7 20N, T 2014~2019 4FZR I 938 73 [l 388 o 3K 13 B
TIRJUFR, BFOWERHRBUR B ST IR I, ARACHTESAET &, I AR B A DG RE BRI A R A%
HEAR P RCR, VLB TERT IR ST, @S0 HE S e TAE) BAA IR KA =W, REE
I (L 34 AR 0 &7 350 P85 10 28 A U A S (IR, DA L (Rl S G 1) HE B

Table 6. Summary of the rebound effect of carbon emissions in the construction industry
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TR FRFEKT . HARE.
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RO HEE/N T AR R BcHE SR AR L BT BT R R

ZR LRI, AEBORBED R FM B HE SRR T, AR S A A B R [ SRR, R IR
JUEER, RIS ) Y BN 5 RV o AR A 20 D S SRV B HE B FE A, AN AR R B 5
WU AN K 73 JBE 58 36 DR B FL AR 5G9 REJRHFBCR I St 5 (Rt R BEARSG U, DA IR H0 ML 177 R
PR AR A2 AT o

4. 5B
4.1. &ip

ARSCAYHT T FE T HARE D 1 SO B HE R R SRR B 42, FEXF 2002~2019 4EH[E 31 ANE T2k
BeHER Rl B S AT T RS, R

2002~2019 A EE UM BRHE TSR] 3RS HE AR R TR 73 SR8, Herh 2014~2019 4F [R5 G 2
AT SE A o IX U B T FE R AR5 s SO AR HE R s ma i R, [l SRI R AR AE, LI IR LR,
[l S0 R DS 5| L R 5 AR SE TR SR, R D AR (3t g 5D B s e R HE 1 [ B 2 {1 ik 7t
SO BEUR TR AIGIN, M 5 SR B HE TS [ 388 o 5 AR 3 0 30 T i vy Rt A e S (i g A ARV ik
HEBUR e, (HAEME R R, B TR AR D 1 B R IR TR SR 3 I 2> (A5 [l B R A I, BRI R 22
FHOR 1711 BEBUR SR O i g SR RsHE R IR HE, A4 mT DA IR Ay Bl il AN 1 A8 2 3 oMb k2> A% G0 | V7S Vs R R
PO, )l TS S AR, ARt S0 e s i ik

A TR Ik B T B A A A R AR BRHE R S N, UE S T R SR B HE R e I R AR, T
FUIRAT J U0 4 [R]85 00 1) H B350 B A DG 1Y RS SR R 8 (A R IE AN B AR, 75 2 5 IR {EL g b R B A S B
e, DUORBER SO AR IRHE LA, B 7R JE SR @ S frid e TAE R R T B B TBOREEER @5k
BcHERUY s B 2 vk, ABE AN B8 T 3 N 2 R 2R, 5 S0t 7000 iT IS () 48 B 34T 5 8,
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