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Abstract: Low-carbon manufacturing is an inevitable way for sustainable development. Low-carbon manufacturing technology is an important

method and means to realize the transformation of China's manufacturing industry. In view of the application status of carbon footprint

assessment methods, collects and analyzes the relevant literatures at home and abroad, summarizes the current research results, and analyzes

the core technology points and existing problems of carbon footprint assessment, so as to further promote the development and application of

low-carbon manufacturing technology for mechanical and electrical products.

Keywords: Electromechanical products; Low carbon manufacturing; Carbon footprint assessment

FRESES: TB472

0 515

Tt S O P, RIS T B M T
G 2 B, (B 5807 P U BRBEYS e, 5 MR R RIS 1
G AR Fr, TALSE A2 A RIS, . [k, “NEAEAE. i
TEYAMEHERC (00 A Wt SRS P3R4 T 0k, TERBR 20
PERARR BT, “FEALAE. Bsde. B B4 a0 HE
Ml Fss i 1 R TR 5 k. oS 5 1 3 Sk L, JRIE
S E TR L T RAIMR. IR AR RO 2
AR FISILT R HE IR AT B TR, B3 AU SR B
REVHTE & GRS,

DOI:10.19784/j.cnki.issn1672-0172.2022.06.009

1 BOCEIEoE

BRHFIGE — A2 WA R B 08, B R = U HRR 1
AT A A o B HE T A 2 AN AR R U A I R T
AR BLE AT T RRA R Besh, ERAMIFTEN SR B
BRIRHEI 2 AL 25 R R SIEAR 36, il R AR R I D
TRIBCR B T B S . fEIRFBUAMATT R T, 2FEEN S
TR HEBORIBR IR HEAR S PR A AN BB U H 254 2 o

7 B R TSR L R SR b ax e A A 1A B BUs AT id AR
oA PR AR RSO, (2 B BT FE PO Bk 2 S ) AL R
AR AT I T 57V RS I i 7er, B K2

BN T8 (1970—) , WiE00, 77 AT re St s Sk, bk | RAT M R DCHi #2045 15 i E HL 88 AL B 7B A PR AT . E-mail: 81982684@qq.com.

BIRMEE: K607, E-mail: 2774263892@qq.com.

BEEWE: M mRG I H (20212210004 , Guangzhou Science and Technology Plan Project (N0.20212210004); [F 5% T k515 BALHR20214E PV AR LR A LIRS PG H (2021-H028-1-1) .

60

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

KERHE www.jdkjournal.com Vol.6 2022 Issue 419
http://www.cnki.net



Articles
w3

B SRR T h S =R

FETISO 14040 5 F R b vHEHE S BEAT S ™ it 42 26 A A K 1P A, X
—RIVPAN F BRI BRG] T 52 PPAN DL fi
Rt il SRR R VT A 7 SR A B TR

¢ 2 328 5 R 3 1 20 AR AR5 22, A T DVl TR 1 48 o
TAS IR ey K B, L A R () AR o A T A AL A
WFFEIRE RN, [ 23 AR 8 X G TR0 He kAT AF
Fio Forr, B A2 TR VT (1 L 1 1 5 A SR L P 7 B IRE 435 AN 1 B A 0
JFEAH DRI, WM A 20 A P 74 8 P AT A A 8 )
RNBEL .

N T SEIBRIAE, Y 2 BTN G e ST R A R AR 9%
BERUK T B HE R, 5 8 e HBCOR A i 38 B 48 R0 1) 2% A
EIREH AT BB T S ITE A IR E B, B2 B 1A A b
JAAL (Life Cycle Assessment, LCA) « N\ 7=HkLL R IPCCik

(Intergovernmental Panel on Climate Change) » & T-LCARIH AL 12
PG TR AR B2 7R

E2 B FLCANER R T ITLITEIRIZ
1.1 LCA &
LCATL RS S e 2 A i A {1 sl B AN B P T A AN
77 PR R IA Y 75 V. LCA i A= i Jo 035 B T A T 5 0

KERHE www.jdkjjournal.com Vol.6 2022 Issue 419

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

B QR AN T b = S e oA i B L RN TR e Ra SN i e
JBG B i N=F R P R

JeswietZU R T —Piofég il itk o e FH 1) P B 5 48 P L 7
AR I (CED 1k R AR 0 512, i BRI %4 (CES™) ##k
FHBRHECR: Maria®5 @i % 8Lk, WHEA SN
SRR RS AR HEAT PEGH I AR a1 00, SRR, mRe BRI AE
FEARE IR, HKR &R, B RN 7= . Hoang® 12k
i AR Pl R B R SR R N AU BRI RS =, 5164
TR, A (R IR D 75.3%~17.7%: TR
v AR T PP U AR, 2 N VT A R S 7 A
TEAT IR IR AT R, 20 A S 00 S B R 2 o s R SC B
Jiti; ChenPMR4R EATZEAE 72, da s A ml I FE i RE M W U =, R
FHA: i i S0 IR TSP A e T SR S B AT L R R A, R 3L
EAPTGIREE A0 RIR AT B A Wei 57 A= d 8 I A
(AL EVT A FLAR A PP 2R KK B A AR 2 28, JREE I T A
TIXEEER T R ) R B TTAR R, DMERR R IR I, $R 1
IS R BT A BI04, ATk SR BEATSE 855 R
ST A4 A (LCA) HESE, dEnr A Edn AR 7, 155, 4
Brop & SN (LCA-CEE) ; XIFAZE0 15 S 2B R Ay

(LCA) 4Nk A AR R RN I 12

K T A AR VAN 77 0%, PT DA SE 4 AN 7™ e ) 4 AR el
JABT B, BT InA T T Al B L 7E o (HR T LCASK, a1 3R
KA, MESEhRd FErh, AR ME R R & AN R ) da %k, JFA.
ARAERG BT SRR 36 2% SEEE 25, TR SR BB Al R s 1 o
12 NP HE

TN IE MR BN LT, RATFRETHE )b &L (8]
F AR 8] AL A& L P BT i BN & 7 T
iR R e I3 Geit Al 2B R AR, BN
VL AT AR A A 7 b A R = AR

A RV T A ERE O T N H 28 ™ E A PR BT ) 7 i 1 B
e NI N S B v L Sl ES PR 47 B IR NI 2 SO K~ Se R 62 )1
Mo B HE B 3R B R 2R AT 007 s M B i L T SR R X
IR A A BB N R Yang WS N7 o M Rl AE
BB, R G BEERDT W2 AL AZ ST/ (Enterprise

61
http://www.cnki.net



Articles
w3

Information Portal, EIP) /s B IR &5 AR IR B HE AL, 1207 78 AT B
A B FEIPHR IR E B WiedmannZ5!'D7E £ 5F 2 b 3 172 i 2B i
SRR H— P4 N—77 2, IR B IR 7 VETE R VA S
FAE. bRtk 2 4b, R 08 1SR PR KBS HE AR 7 A A B %
TH7 a8 2 SR OB, TR AN i) IR 43 R b e IR s R
AL, AR R LI (R0 50 Tt 8 i A 28 1) e A AR AT SN s
1t: Alessandro®5!" T #2 Ht—Fh 48 10 2 AR RAL 5 7%, S5
i LIVl ] RR S 5 B BT 5 8 B AT T WA A Tk
7sme, BEREN]: Kz T i TR LA SN A, ATRTREAIC T
PR ARG SR HEG JiangZE" BN BRI R A
KRN A, G540 53 iR el R RNE IS R, X$2007—
201 54F 3K [F Ht 3 A0 R AT M 25 1 1 HF O /0 1 L BEAT T HIESE,
FL T LR AT Ml A5 N B S A T A2 C O IR TS (K 2 R AR B2 20 # K
3, AR IR AT Ml TR HE M0 (2 (0 Bl o A (1
s Zhu5U B T B ANE SR I N T A RHESE, 1A 22 0] DX 43
A A b AN 22 [ Aol B R TR A RO A B AR, R E R R
5 (SR G H R EREH O « AME B3 (S5HME B
BRI BN EREH O AP (55 5 M5 SMNE B A 6
M A BRI EEEHE RO AT Bl HE .

W EIRBETE R I, BTN A B AL TEPFAL B B A
TR EH AT T, RSB EIBLHL B, B, A
77 HVETE B PPl _F R A AR ORI e 25 ] o BN ik
HIAH I ATE R E A, T & BRI R L5 F#YE G TRE
F %K. JFH BT RENXISREN 25, SRz w5, dm s
FUMNT SR RGR 2
1.3 IPCC 3%

IPCCVE R — Ml RS %, %0708 TN R Bk
JEITAZS, Fl AN : RS =3 sh A X A 1

FEIPCCIETT I, WM AMR2 T2 %, HPJun Peng
U L ERL P it R B A T2 3 AT 5 8 7 o 45 ) DL S Bk %
THARZS G I R, 32— Fh I T BR IR PR R (IPCCVE) (1
BB AR S VP A 5 7%, S8 SEEG IR IE T 1% 07 I Rtk s 2R e
DU Bk 2 B VT Ak T, &t A T B VR R 4 2 il A2 23T ik
WY, I E kT AT S O VP, A R T TR Iea) a2 =
IO T AT VA, B8 %O VA B GiuliaZE™
B TS AR AL R AL TR AN KR BV IR R, SR FITPCC2013 ()
Ti LG AE A T i R A B R AT VEAR T, A5 RAERW, %
TR F R U RO B AR S AT i AR T R R RIS
COU36F 22 MUK A YRR T R el 1 FE 17 R, 32 FITPCCI P Al HH Bk

62

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Hes SRRV ORI AT AR L 4L A HE T VA, 3R
FEFIPCCIERIR AL VRS 77, LA300 MWL IR SR K AL 4L A
5, FERI A TR v SO B AR &, R T

T ARG ER T [0 S0 7 B, I TPC.C S LC AR J7 3506 3 117 Hh e e e
BT AT, BRI, @I IPCC v R & SR I HE AR
B 27%.

DA b XA = S B 7 p SR R R FHIPCCIE XL fhig AT i
PRI 2 EREAT VAL THEE, P LUK SR Fonf A 7 AR AT A
B HE R T (R IUA T TR TR LR i A A I A rh R
FHIPCCVEREAT B VP Ak R AR 2D, R AW, &40l Ak
WS Ad FHIPCCIE AT IR A2 BV A o ERIL, 3 75 22T LR = i ok
HRWL I

DA b 359 B A e AT Bk A VAL 7 VE WA, WA AR
TELCAVE, BN % IPCCiio TR VEH A & H A G IR SR
PR, e 3o 70 3R] PR 576 38 50 R A2 S VP A PR 5 V2 SR T i
BRIV A IRHERR I, FEARRIRI o AR 20 2L,

2 ML= iy B PEAG IF S R, HE R AR AE R
FEME
2.1 M @ik BB IHE A R AR

i AT PR R, 3G b H B ) 75 2 2 BRI I
TTFIIS A SARBRT K, Rk, E RS BTN 7R
LR e A2 T PP A U 7T, T B o TAREAUA, e ri sy Al
PR 4 55 A LA™ 0K

R, B 2 VP AR I e 4 R AR T AP RE SR AR
B LY, i A S R R S BRI BR AT T, L%
SR it A i e T BB B W5 1P i (5L BR B A T = B 1
3G R GRS R G0 JZ T R HRRAS AR R B PP A EOR S AR B
B E 2.
2.2 M @bk B IR A =

AT, AL i 5 A2 PP A 5 72> U5 5, 7™ st
T FEAEESE, R E GOGENE R, AAF e e AR, H
RSB T T 2 X

(D BRI R AR S MR

HUHR T 8 B I i A AR R R 2%, 77 b A0 I A
PR E T B LA B Y R TARRER, HEREMELAORIIE, H
AR S EANR T AR TR R 7 B it hilie. iz, B
BB dEBIRTR BRFALEE, W B A AN B LA

KERHE www.jdkjournal.com Vol.6 2022 Issue 419
http://www.cnki.net



sl SR AR St T B R
(2) B ARy
HI T LR ™ it T 2k T EOR 2 il i R A% RSO B AN
sE BT B FESE S IR MATA 2, 3 O 3 2 o Jo 0 B AL S0 A5
R e, HLHARE R MRS B BAR, IR AT R R S (K 2 328
TR RARAC E AR o DRI, R T ) o ) B o R A TR A L A
7 it 2 i BT A SR AT A AR BRI PR X
(3) T IV
HI T A BEVPAG LR i BB A2 328, SR FEX I AR ke B AR ARG
PSRBEIRTT, — MG ZAE S — € I AN I RRA, TR IR TR FIR
L ) 52 P B IR TR i X1 3 5 L ok 2 T2 2 RIS I PR 5% 2% A R A
ISR ERAE, CASEIUAL AL i R S BB 2 SV i, SCELA R i A
A, X AR S LA R AR T 0K
2.3 Ml Mk B L FFE R = E R
it L3O, REBITN QAR g 75
VR T %, HUA BB PRl i B H s B IS, (BAE RS
5Tk R TR TSI 2 PR R
(D) B T H R K
T A B A TSR S AR HE AR R A B Ptk ST LAE, FRIE A HLEE
7 PR AR S 7 1T R ] 2 I 8 1t B B &2, TR (1)
ANVAEEE ST HR P, (HELM BUA AR S G — OB R, Bof e E B
EARAAT, SRz 20 S MR A P BRI FAT I (Al AR A
T R AR ST R T B
(2) Adn RS =
LR B AL 28 (KA R 0 -5 VP A A 2 T v o B i S 5

HAE LIRS 52 BN, 0T 75 AR DAL F ™ i A i e S i £
F BB SR

(3) Bl S T 6

AR R B EE B AR R R R R BIEF A2 E AN Z 0, ke
AT JE AT S, HORBEOR N IACR il — P M E & A
T, WHRRLSE A BRIE IR BRI (A, AR S L AR T R
1 BUMIIARHE KATESR T, DAL AR SR IR AT RS S e

3!

%

’
C

>

T BB AL MR P55 5 TR S T 378 S i 2 7 B R Bt
VRSP SEE S3, AP WL S AR SR A L T R B 2 ()
1, FFHBEEH SRR, ReR S M TR AP 8 A ™. I,
ik A TP A 55 AR AR B3 AR AR SG 38 Al AT BOARTH R, AN AT

KERHE www.jdkjjournal.com Vol.6 2022 Issue 419

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Articles
w3

R — R . ST EARB TR, R T iRV IR
PR, BORKFAL 1F 7R R B 2R 1D, DA3E— D HESH AL b iR
BRI RS

SE X

[1]Jeswiet J, Kara S. Carbon emissions and CES in manufacturing[J]. CIRP Annals-
Manufacturing Technology, 2008, 57(01): 17-20.

[2] Maria Hernandez, Maarten Messagie, Michele De Gennaro, Joeri Van Mierlo. Resource
depletion in an electric vehicle powertrain using different LCA impact methods[J].
Resources, Conservation and Recycling, 2017, 120: 119-130.

[3] Trinh Hoang Tran Mai Kim, Chowdhury Sanaul, Nguyen Minh Tuong, Liu Tingting.
Optimising flat plate buildings based on carbon footprint using Branch-and-Reduce
deterministic algorithm[J]. Journal of Cleaner Production, 2021, 320: 128780.

[4] R, 253058, 22, BT A A W RONL L i AL 0 DPAN 55 SEBL DT VALT]. BURGBETE 5
fili%, 2016(05): 1-4.

[5] Jingrui Chen, Dan Zhou, Yue Zhao. Life cycle carbon dioxide emissions of bike sharing in
China: Production, operation, and recycling[J]. Resources, Conservation and Recycling,
2020, 162: 105011.

[6] Wei Chen, Qian Zhang, Chengxin Wang, et al. Environmental sustainability challenges
of China's steel production: Impact-oriented water, carbon and fossil energy footprints
assessment([J]. Ecological Indicators, 2022, 136: 108660.

(7] FEHE, T, F, % JETLCAMG KA B ) S0k A5 4 S IF A (). R8T T
T2, 2022, 40(06): 130-137.

[8] XU, XUBIE, JEHE. A iy A VEAR 7 VA0 R A AR A ke ey 2 [0, P
4, 2021, 31(09): 130-134.

[O] AR AL, kel ST BN HH AT o [l sl e HE O 72 ] iRz, 2020(09):
105-106.

[10] #ABERE. & T BN~ g i X Sk i) 23 6 DS SRR S W FE[D]. ikl Pk

#,2020.

[11] Yang W, Wang S, Chen B. Embodied carbon emission analysis of ecoindustrial park based
on inputoutput analysis and ecological network analysis[J]. Energy Procedia, 2017, 142:
3102-3107.

[12] Wiedmann T. Carbon footprint and input-output analysis-an introduction[J]. Economic
Systems Research, 2009, 21(03): 175-186.

[13] P RIS, SRIRER, TRIAT, S5, T MRBRAL BETH K S AR & BRI Ay 2 S B AR Y], o
FOHLAE RIS R 4L 2012, 18(11): 10.

[14] Alessandro Musacchio, Pietro Bartocci, Angela Serra. Decarbonizing materials sourcing
and machining in the gas turbine sector, through a cost-carbon footprint nexus analysis[J].
Journal of Cleaner Production, 2021, 310: 127392.

[15] Jiang T y, Yang Yu, Atif Jahanger, et al. Structural emissions reduction of China's power
and heating industry under the goal of "double carbon": A perspective from input-output
analysis[J]. Sustainable Production and Consumption, 2022(31): 346-356.

[16] Zhu K f, Xuefan Guo, Zengkai Zhang. Reevaluation of the carbon emissions embodied
in global value chains based on an inter-country input-output model with multinational
enterprises[J]. Applied Energy, 2022(307): 118220.

[17] Jun Peng, Wengiang Li, Yan Li, et al. Innovative product design method for low-carbon
footprint based on multi-layer carbon footprint information[J]. Journal of Cleaner
Production, 2019, 228: 729-745.

(18] 2=, MIKAR, BLIET-. B T WAL I TT A B HUR SR (L FEVAS [T]. G BAR SR,
2016(12): 33-35.

[19] Giulia Borghesi, Roberta Stefanini, Giuseppe Vignali. Life cycle assessment of packaged
organic dairy product: A comparison of different methods for the environmental
assessment of alternative scenarios[J]. Journal of Food Engineering, 2022, 318: 110902.

[20] #RU, 2R WS, XA, RY, TR . AYBSCRINLAT RERHRE I PR AB A %
W] AL 5T, 2019, 41(01): 1-8.

(217 RDUHR, BEEE, mpk. HRGEJ FLALRR AL IR 700 B 5 SR BRI FE (0], TR B 4R,
2016, 37(04): 690-694.

[22] Cellura M, Cusenza M A, Longo S. Energy-related GHG emissions balances: IPCC
versus LCA[J]. Science of the Total Environment, 2018(628): 1328-1339.

(Friespdt: HER)

63
http://www.cnki.net



