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Abstract: With the goal of “achieving carbon peak by 2030 and carbon neutrality by 2060” proposed by China
in 2020, energy conservation and carbon reduction in the transportation industry have become particularly
important. As an established industrialized country, Britain started its research on carbon emission reduction in
the transportation sector relatively early. This paper compared and analyzed the similarities and differences
between the highway carbon emission accounting systems of China and Britain, so as to explore their respective
policy backgrounds, accounting methods, and application effects and provide relevant suggestions for highway
carbon emission reduction in China. Through literature analysis and case studies, the policy frameworks and
implementation mechanisms of carbon emission accounting in the two countries were systematically reviewed.
The results indicate that China focuses on government-led regulation and monitoring and ensures data accuracy
through laws, regulations, and monitoring systems; meanwhile, Britain adopts a market-oriented flexible
mechanism to encourage multi-party participation and voluntary emission reduction. This difference leads to
China being rigorous in setting and implementing emission reduction targets but lacking flexibility, whereas
Britain demonstrates greater adaptability in practice. Based on this, the following suggestions are proposed:
China should comprehensively evaluate its accounting modules, clarify medium-term emission reduction

targets, and refine them into annual operable targets; renewable energy policies should be promoted in the
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energy sector to reduce dependence on high-emission energy; in the transportation sector, the promotion of

electric vehicles should be continuously increased, and public transportation networks should be improved. The

research results can provide a useful reference for China to optimize the highway carbon emission accounting

system, emphasize the importance of international cooperation and knowledge sharing in promoting low-carbon

technology innovation, and provide a new perspective for the improvement of future carbon emission reduction

policies and practices.

Keywords: green highway; carbon emission accounting system; carbon peak and carbon neutrality; life cycle

assessment (LCA); low-carbon technology

nu\a

0 7l

4 PR A ST AR 29 BT 1/4 1) A AR (CO,)
Helc i, Horp 38 B 22 29 5 7500 M, R iR EE R
RHE ) E ORI Z — o JUH R TR PR R i 1 22 5F
b 58 3 32 I R HE IR S s Y . MR 4
Bk e HE K B, b [ 22 38 is ol i AR & 05 T
K J& LR U T AR A AR HE B R B AR BT OB Bl R
BV 2 4 (25 /305 Y L A<M A8 b Y E BRI
2020 4F 4R B, b E 22 3 0B H R T CO, HER
KN 9.34 1, A BB HEBCR 19 155, Il [ A2
B C O, HE R 3 7.84 42 1, fib s H % 40 38 A B AR HE
i QENE S0 153 P nl A o Bva i B i
e HlE T 6T H ] 52 0 2030 4F Hif Bk 3k 04 T 2060 4F R Bk
HORLE s B AR B B Y SRR 9 E AR
R ASAEAT B Y S B I 5K, T AR Ok AR AZ 3 12 i A, G
BE N IR/ 3 U A Nyl T E VA B E DS e -
AR RS, Yo B 5838 i i HE O AR R B TE
ZANJZ A BTS2 B AR AL, O A Y WA R
SR HE A RO T T A8 B HE R . R ) R AR e HE
B SE Jr s R A BB R BB AR T R & 0,
Hofh R AR T A FAMEES MEZ T EN &
2 B Bl HE O BB AR &R i A TR 2D B, AR T
HEH A5 A W8 B BOR 5w B 7R A% B R 1 B —
S DL RAZ ST T L R 5 AT A R e

S O B4 B 3 AT T b R [ A RS
32 U0 B HE AR B S s R (R X
] e T B e HIE IO AL R 1 R 4 1 L R A 5 A
B, WAV KL CHR— B E W — 50, M
Bz B E A TN ARS S kst X —
58 25 SRR il 1 [ 7 ) v 3 5% e U A B
I 1 ] B 8 0 i S, o T A5 4 3RV L P A 0 HE
SR B ) il = SIS HE

FE T, AR SCE A X L A A s T R A B
e HlE A% S R, R0 LA AR B8 v BHE L L

RSt A5 7 1A S (A i A5 4 s P A 52 BURR 18
e Btk H AT b b ) SR 2 S A5 R B A S A T RE A
7 S o R I 1A BB HE R 2 B B P A 4R
AT Bl T o DG A e A S A HE R B AR AR B LA
W, I 4 o [l 4 S B 2 6, A T e S S
IR Bk e 1 2 PR SRT 19 BV S5 0 S R T 1)

1 PEAR@BEHATLBEHAZLFR
I

1.1 FEZRBEEHETE ARSI

A2 3 3 K AU 2 B A P M HE O R
PRAAT L 2 — , 2 AR AL A HRRE 3 1 RE IR T T
AT SR, T B COL T PR AR S H s f A7
AR B e AR i B 1 R IR A AR TS e 4
T, R T 5 g R TR R A RO, 32 BTz R
RGNS B AT B GEAT TR, B2 o A A
ROCR HETT T BRI AE T 30 5 MR R R 2 LU
BB S o #RA> BE ST A, A A T 50 B A
I A () 755 B8 W8 HE K T, sl 6 Al e A AR
e A, AL G2 719 HE Dol HE o B A0 D AR e 5 i AT 5T 1Y
Ao O S LA E U Y COLHE A 06 , 7 I e
JUE A R Il 22 TR AR O A TR AR AR R A
Jr oo Bl BRI B ORI H AR B9 42 HY S iz T
i B A 9 A s 7, i 25000 PR 7 B ek A A S G
R it LA S B e i W g ) e R A

AR R, 2% A 1 22 1 s ik CO, HE i i 1 25 3
K AR ER AR (i) A HE B 3 3l e T At b X . 2020
ELCTTARA LR RTINS 1 COHER R iR
1, R b M DX A% A (T ) AF 249 08 58 % T [ 7 20K F
PR o Oy M R AR A () R AR AR
R HE R AR B K o LIl AR A4 S i), 52 3 32 i
Al CO, HE TR AN 2000 4E 1Y 533 7 t 1 2= 2020 4F 1)
8 370 7 t, Zy o HEBL it e IR A0 77 ¥ A 00 124 . T TR
JK 3z fi 1) COL HERCRE 8 T Fp PU S N Bl A 1, 2 22
oK B il B T s T R R R R . IR R AR



282 ¥ 4k

A S

2026 5

I HE oS K R R (15.69% ), o A4 () # 4k
iR 22 05 BT o DB HE B3R B (I ) 25 [0 43 A
KB AEAE W AT o Lo B0 050 B ML X 32 B4R R 7
ZRAb PEALAIPY RS, M b R RS A TR
B FIAR A Y Lo AT AR . AR E v E 228 i2
ATl Top 52 B 7R M AR PG b 5 A A% JRy o 75 0 b X
) Al HIE i 5 82 A v, oP R b X IR . 2000—2020 4
1], 22 30 328 i A0 0 R S B0 5 MOIR A S A LBk ik
TR Aok R A IR B AL RS B A . AR R
JiE b 3R S A AN RS PR R S, K R IR Ay B
5 BB AR

SRR 8 BUR RS A8 A6 L 1725 B 23 (TIPCC) e i
SR VALK M CIREE ) A8 Ak 5 I FE 1.5 C LA P i B 22 1
P& 2030 4F CO, HE il ik 2 WEAE L 2060 4F 52 B fie v A
B H A% . E BN AE 20204 9 H 22 H 95 75 Jm 1k
A KL EE AT, J14AE 2030 4F R 52 PR HE R4 A
b i 2 R A 2 T B B AR T I ML S P
DO 51 R — i K4 U e TR % R I il Ok it 45 4
SR R O A 0 L Rl W2 g e I -
JETR T R RS AR A I P, 6 28 figt 5% R s (e A
P ) AR T RS W . SR, B A AC 3 oK 2 4
o, AATTOTAE R R AT R 55 1 SR B AE B X il
75 9 ) Bt A o T I AR KPR AR . HOR L T T B
Wi SRS A 2 e a1 O 7/ 5 N/ 1
TV A R L5 S A0 el HE BB 5K, 22 3 3z ol A B HE
SR RE 2 WA B R R HEROR IR . R ST L R E
14 22 38 3z Hin 7 Ml T B A TG T DLSE B h A E A
BORT FRR DGR 25 05 5% 2R 8% 0, SR AT 240 it , 4 30
e v R A 9 S B ol b A A BRI IR B b R R
HEAEH
1.2 HEZEEHTE RS S E R

M T8 = B 5 COHRR G vHEE | i B F 2
5% 4 A B HE RO T E o BT R B 5 38 1Y B HE
B, B TF 2 I 100 22 i 0 AR D of i ) e HE R
PO - VIR T i b D TR 7 e VA OB A D I
FEN,

B = I T s ¥ V77 S )3 < B i R B T= S i R U
55 SR AR = SRR, BB B R 2 A EE R,
A B BR &R ATl BLRR R AR DL R L
SR AE . AT RE AR BB R A T b [ 3 2
i B4 17 S A RE AT C O, HE R B, I 308 ok U T i T
T ARG WA B Hao SRR AT
1M b RS R AEL T 3fe FH 4 A2 BA A B U5 T FE AR ==

PRHET , I PEAS T 21 2050 45 52 H0 Y I A0 HE Y 56 H
85 i 3 Zhang 480Vl FH #ME R BOR VAL TR AR
i, Jf iz LEAP &8 T H 8 1 VR K IR
BHEFE ; WuZE R F Gompertz PRI A& A 15 4 R
A it Feh 1 #) 2050 AF 1 g UE 7 3K ; Gambhir 55 H
FEA Ty AT v L B AR 0 COLHE L &L, F 43 #r
T 2010—2050 4F- &) f yak Hl 24 422

2 JC 2 PR [ IH RN 4y A% 7 5 [ a0 IPAT J5 #2
STIRPAT B AU 25 44 43 i 43 BT (SDA) A1 LMDI 4§ |
WH TR Y (40 CO,. SO,) HE ik & 5% 3 A
%' Zhang %% % Bl STIRPAT K 1 3 45 22 i i3
BT COLHERL , & K 32 X CO, HE Y BTk 3
R TR A X e U HE VT B R e B 3 5 Guo T
fii FH B B LMD AR 8] )7 51 LMDI 43 8 T b [ 58 38
CO, HEHC Y 52 ) B2 Li=7 0 538 40 Fr 78T LK =
AR A Hb DX 28 38 B HE B2 R 5 9K sh B B
¥ R B 48 U AR R OGT Bl HE RS 0 5 e e ol W
Wang &% 45 4 TMDI AR 7= B8 40 i 20 BT (PDA) 1
I B 5 BT CAA) R F T Bk i B AR R 9 S 9K sh I %
Huang %'/ 45 & LMDI . PDA #l AA, 70 7 T 3238 5
By 0] CO, 5% & A8 1k /9 5K 3 (R & ; Hang 55 1 A
LMDI J5 &% b [ SO, HERCIK 3l I & #4753 1% 53 0
IR A v b B 5 BE R 68 R 5 BE 2 98020 Tolk SO, HE ik
(1) S P 2 5 Guo VAR 4 1995—2016 48 1) £ 4l , R
I LMDI J5 343t 1 2838 iz 5 i 171 CO, HE ik 1) 5K 3
2, & IR 58 38 12 i A TR 56 B8 R 8 57 2500 G 38 ok
CO, A IE 17 51 ik 5 Zhao 257215 JH 3 = LMDI- [
7 V5 S HL S 1D R R R K s PR3 AT 40 i o BT L O
i A7 55 A 40 07 12 6 2020 4E 1 2030 4E v [ 1Y B SR
JE HEAT U

2 EEHBRARBEHAEEL SR P

21 HEMSEBURFABAN R
2,11 e [ HUMN Y BOR

AR5 0 B B R g8 1 R B . A 1990 4E LIk, 3
A B AR R = AR (GHG) HECR 38 /0 T 32% , 1 [7]
138 B2 O HEBCE R R N T 6%, B AT, iE K iE
B 5 9 L GHG HERCE 1Y 20% 2247, Hodp 92% 1)
HEok A 3838 iz B ], U =R A AR (CO,) |, XF
BRSO E 2SR e 1 A
MRS R IR EERE A ALY
(NO.) JER ) (PM) 1 — 4k ik (CO) , HAE 22 i 15
ey HE L TTRR s 80 %0 . AR BR B A A R AR R



%24

BrRLE PR E ik AR HE A K A AT 283

% # (DEFRA) (Y BIF 5T, 3 2635 Yy b A s fede B A 2B
ARGl T A HE R T B D PR
AR TR AT ] et A fet e ot 4 5

VE 2 W58 5 v F A 538 B s B T 0 GHG
25 305 Y W HE R, DL T i L B BT R i BB
P-4 3 A DG BUSR A A o R, 33X S A 538 3 A 7
BELTRD , EL45 2% S, AR 11 5 BT R FH A A58 0 0 ml ) 2804
ARG, [ B 32 X ol 5000 5 ) . 3R, X 2 HE T
il AR B A BN FEAT W 35 B R b X s R T AR
Pl 2 3] Y L T 5 A0 A G A D (R 7E D [ X
TH o R A T I 4% 0 87 %6, TR I A% 4t T ik T RE
SCHE AL SR e # L B UM B RLE |, B 2030 4F 4
145 45 3 A T R S8 AR A, O T Ja 2 2035 4R 5L B
FEA # R B e E . X —BUR
ARAT T 18 Hi RN RE UR R 25 AR OG0 SCHF L JF B 2021 4F
b 5 R AT 0 — B SEHE B, B T A O TGk
T 045 22 3 1 72 B DA S F 3 VR4S T L B i e
3R o

B % B % IR % (Crown Commercial Service,
CCS) 1 B I HE 113 H A7 2 31 2050 45 52 3015 F HE .
AT R T CCS 7645 B ANE /Dl 55 FH 56 ik HE ik Iy
T RS AR IR RE T OGRS RIAESE . HLUAOR U,
ZAHRITE 2035 4R B E T H B L, HRITE 20192020 4F
B 3 fE B GHG HEROE /> 78 %0 . 7E 2019 .,2020 47 1
FEMEAEE ,CCS 9 GHG HEjifc iy 829 791 14,
2.1.2 [ 52 38 AT B FPORITEC SR K P

i [ R — BB B SR BB SR g X s HlE AR AR A
A Ak o Ho B R A ML Y G B 43 R B A A T BR
(CPF), B 0 S0 171 A ik HE i3 o Fe (IR p A, 22
SR & v B S A A A AR I A . 20204F 12
W R B BN E 2021 4F 1 1 H A S0 9 [ HE sz
Gy Z o R BORF B S BECHE R s 1, B
ok R e HIE T 1 L 1 3 R B AR B . A B R — B
JF U 48 B Pk BORE B A HIE ik G A 55 I HE
T AE Ty iR Z2 (ETS) 55 10 By Be (1 %o 2% T 450 A H AR £ 15
— B BOCECA ) T I Dy s T 2 B R i
TR A B AN AT 58 5y HR AT 25 %%

(A % 3 % HEJik ) (Road to Zero, fii Bk R.Z) %l
5 TE 1% A5 ) UK AL G Ak A BE RS 2l 11 T8 B 4 A L X R
A 22 1] R A R 2 Y 32 38 R RB R LR 2 —
T 3 R R R RN SO P R T R 0 v A
S A 45 ST T AR P ) 0 A bR T R 0 5 %
B0 7 AR AR F o VR A2 HE I 5 ) 1l 1RT 58

W HE AL 9 60 %6, B Iz A7l 75 5 (B 22 P e VA7 B it
R b g e E A R I R B A X ik i R
SR, HE R A2 B 2030 4B 45 T 4R Y R AR ik
#2021 4F 7K F 43 S > 37.5% A1 31% . SR, &
R B 1 TR A AR AR s i) P Ak A AR

e [ BN K A RO 42 4k %) (Climate Change
Act) , 18 o (i TR 7% % ) (Carbon Budget Act) % 57,5k
TR, AL 45 288 U, LA R 3k s HE H AR, A
A2 G123 (CCO) MR B 27 FL & TF ik 4l | 7 2 1B
TS K OF R PR OCEEVE o A R R R R
2050 4 H T = A HE O 1990 4 KO B
80%6 WK1 H b , [F) B 2L 3R BT il i e 19153 LA S B
X — KM H AR

F 2009 4F DAk, B [ RO 4f 2 fL 3h 75 4 50 H Jik
Bt B0t 8 4% o B AE 2009 4F 2011 4F 1 2015 4F % A
SCOF B L Bh TR 4R S R R R . 2011 4R R AR Y
{52 B % $ ) (Making the Connection) % % 5 7E il &
WHEH BN E AT LAY T H A i kR AE
2 DRI K . R S [ E 2016 A SR
KB AE AT ik A 55 AT O AR R R 356 il 18 e
A Yo 2017 4 10 A Af i3k 8 it — Ak 8l T ik — F
B, FOVF BN A 0 B HEAT WEAE, DABR T TN 2% 5 1R 5
I PR O it K b 8 00 B N 1T R EOR S
HEg“gae"ae ™,
22 EEZETUHERZERE

A i JE 3] 7 2 (Life Cycle Assessment, LCA) #
Tz AN AT A R R A TSR bR O ik . MG TR
FIRCHE £ W IF AL 0E T LCA B, He ob 40 455 [ B
IH A 2 (IRF) I & 1 38 6 = AR HE P 90 7
A F bR e AL 35 %8 (CHANGER) , 2 H #5 2 I & 1
FEUE AL A BRI B A B B B 2 3 . 2005 4F & 2007 4F
2] AR W7 IR K2 Ry W B TR T LCABEAY 2%
BT AE IR TR A R s HE . B gE 4 R R
U] LCA A 7E 9% [ i 2 i 000 H o oAk OO0 A6 2 b
it 11 B 58 52 ), DTG S R T R SR K R RN a0 e HE
o LCA B8 SR XF 7 il 5 48 %A A i J5 319
AR IS TE IR S ) (A e RN PE AL o R A A
JEVBA 43 87 O T i) 2 IS R G TS B TR LA
J AR A= A RN 7 A 9 HE % 52 . LCA A
B R AT, 43 B i 5IR 55 A5 R [ B B s R A
A= A TR I8 1) TR AE R BT R

WA 1R, AR 6 1SO 14040 kR #E , LCA 4545 Y
AR I R — R AR AR, DL S A K B —



284 Foogp

A S

2026 5

A H s A B 5 S, 9 R A A A T H Y, I
il 34 7 dh 2 48 B BR A A 2 BE 0T, LR £ F 5 9
AT R A s 2 R R A A TR B (LCD B B, 1
T2 GE i AT U R O IBC S DRI HE L o ot 2D R Al ]
AT BT EWCE M LAE B B R X R 2
T BT BT IR AR O TE B R R 5 2 R TG T
LU A R L RE | QU EZ e A I R b1 6 S )
M2 5 RGBS, B AR A DI BRI, N 2R A
il 3R (BN S HF 5 B e — P R R, N EE B2 A AR
P 5B S RE BT A R DL BRI ST A SR 8 3
A BOE B0 558 82 i (9 AR, O 25 B AR T A AR A
ARt U A 7 i R U T, S LCA i Rl
Ao X A A B B TR 7 2R T R A AR i SR I
LR AT T RIPEAG

LdriEgs | 2 TEESNBT || 3RO £
: & PIE T I R L 3
]
J
ARERE || S BBRE
(7] %) 5 (T3 )

Bl1 ISO EXHILIKEITFHEAR (14064: 2006)
Figure 1 Global footprint methodology scheme defined
by ISO (14064 : 2006)

TRA A A A PEAE (Hybrid Life Cycle Assessment,
BA LCA) B —Fh iz w58 ™ fib 52k 8 % 248 5% 52 Ml
B 7, R G0 7% AR e R S (R B B, A 4 A R B
e | B Rl L 02 I % o O 3 IR (i <A
B AT AR 00 PR B S ) 05 4 DAL 7 o e R
B A i R B S S e o TR A LCA 322258 1 W Ry
AT FETHRA A LCA FLE Tl #2119 LCA.
FHFRFHAFZHBLCA LLATEERIT] Z 8] /928 5 fil
IR AR T AR O B e RE R IR AT
A A TR T B AR, DAAE A28 1T Tl HE il
HYFE b o MRS RE 8 R 5 AT 7 B0 AR B A
S HE I N 5 5 1) 28 0% 1% B AH OC B HE TR . A X T
FLAEE TN LCA B 2 X 3R 48 i oKk b
B AR, IR EIZ G RN T RS S B R
J7 BRI TA 7 B AR AR i R A 2D g
B i A O BRI RE R ) K t0 CHE AR ), DT 52 B X &
gk AR RS B AR . (R I ARE & LCA #E7Y
K APAL B I H R, ER B R E
SR AL Ry Bt T A A TR RE /R RE 1 B eR B
REASBIRER S & T B T O/ AT R
LCA BRI DL S HEWOH 3 . W 2SR TIR &

LCA 288y ,

B OB RHRE T

N

B2 BeEEWEARTHER

Figure 2 Hybrid life cycle assessment model

3 EBINABMBALILARL T E

31 BEWERZE

TEYE [, e 2 B itk R ORI 1Y W B SR £ Fib
B, A0 45 30 1% 3% 0 4% R0 0 3 28 S IR ) 4=
W RAMIATBIR B0 . A2 A AR g8 AR fE S
I W BB 8 2K S I A2 i B DA T A B A4S
B HE IR . HET, Sz A 4R RE SR
FE A2 B A )2 R UE R T 2 RS
WE 3~ o

B A 2R Ry A HE SR A A 1T R, B R S I 4
AR, K AL B = P BT R A o TS
WA 0.5~1 min #EE LG , BN 22 Fh 5 4L W) 14 3K
RAHHE . R4 A e ) Gt 5 AR 20 fe
SEIIRE R TR HEATIAE R R . 2 ARG
5= F 6 0 0 R AR X BCE B A A A s OC
BB AR B T R EE R Ak AL
B A G TE B BOR AT 7R W AR A TP AL AR
SJBERUR A T I ROR . AT R HR AL 4% VHDL |
Verilog FPGA Fl Arduino %5 .

R A7 )2 07 5T AR TS GBS RS BUA T,
B A% SR A8 AR S EORT ST B R R B2 Bl
A e aE e HT TP 3 R 4% o 122 0 R 2508l 1 —
FVE A AR RS B B R G — B0 il 95 (UPS)
530 Ty SV g A A DAY A FE R[] B I RS G
Wy vie i TN ASE R BT T A A EE RN S8, BT AR AE A
2 1Y B PR S K, 5 22 AE B Hadoop | Spark F
Hive Z 4% A , 3 1l i Apache Kafka 5{ ActiveMQ %
B 0 AE SRR AT S I W AR R



%2 BrR E R EHE SR AR AR R ST 285

] 572 | Pz \
BA A
(e ) (weee) (o) (anr) (W) Aro | (L) (Hevoil) (7 4)
EYA B e dge in

g g N g | AR

5y

i 2

Ul 55— 7 B - [Bumm — At - Pishis | [ e g
~“z&£?ﬁ Q. Ao IR LB | g | | g
N J—'O*" ﬂ B PM, 5 U B EdE Fieieh
Il 25 K 3 N
Rowm D O T Py ] SR
5 54 frem
BRI 428
\%%#ﬁ#ﬁ%ﬁ%\ B =TT R
] 1) \ Ol 17 2 \
A B
(s st3) (o1t (97 40) (A rduino) (2T ] (NVIDIA] (Hadoop ) (%884t (Oracte] (MongoD ) (4444 ft.#5) (Apache)
13 i ey Y PR
st Sk  ams - _ 302 /W Sy sth o A7 A A A
( JJE : P " ?z fiih 2 i i R A N T R 7Y 255 R i
T ] S P o i o - SR G 1 e
Eﬁr; FL K g0 5 2 G it ;;‘iﬂ_ﬁ Xﬂ'%’gﬁﬁ 1§E“{’%Z{LH
iy BRI wis B B BH an i ' Bk fhiesn | DA
W 3¢ 45 40 A B 1 4 e B AT B8 g — Bl it 55

B3 ERRERENKERZEN

Figure 3 Structure of sensor-based intelligent detection and collection system

L2 T3 A0k B = Bl SR BB
e AN 2% (ETL) i 72 40 3U8CHE S B 3 26 41 38 %k
P 1T R A 55 b W U0 1 9 G BROHE L o A B P
B G RN A E A . %2 IR DR A R
T8 35 ) B R 08 A AN A, B8 R B TR i L OB B
FE At 6 B A7 J2 09 A 57 38 b DL SR S TR

Gy AT )2 BT T I o v A S e RHE AT 4
B, DU TE R SR 28 R it . %2 BRI 47 6 )2 32 TR
BOPE TR RIS oR 56 UE . VI Sk A 0 1E B BE AL 4
FEAC Y £ 40 T4k S BR A0 — SOtk IRk | B bR s PR
e R AR B SORVECHE 36 4D 45 . AR SR, ML Ops (157
Yk g ) 32 W 32 B OC U, AT LAAE G )2 S, DAl R A R
FEAE 77 IR R v AR MR RE
32 HiEAEITE A

CEEQUAL /&t % & + K T # i 2% < (ICE) 7+
KT HFIAL AR SR &0 5 7E 124> s
FFESEPE R I, HARAL R 43 e W3 1(ICE, 2008) .

CEEQUAL il # 7E 3 1T it T.45 s i 52 1%, 4 A7
SRS I SEETE IS S FF PR AR i i CEEQUAL & 11
T8 350 H AR RE PR B " o0 15 00 AR . BEAA BIESE R
T AR HE DY A R R B P B2 R BUS - A iy
J PR 22— i L3RR A I A Bl T A A — 2 45
(b 5 9 8 B A0 3 45 ) BUAS o v 0 4

#1 CEEQUALMWMEASEFER
Table1 CEEQUAL weight distribution

G W/ % KB W/ %
T H 48 A 10.9 RS 74
T8 U5 R HE T 8.5 X 418 114 5 1 7.0
A A FILE Y 2 R 8.8 S 7.4
patiii] 7.1 K BRI PR 7.5
Fi it 7.9 Wy A B 6.4
. 5 475 48 DX R Al A
Jy s P45 6.7 Sy % 2 6.4

Greenroads J& ¢ B i K 2% I % 1 — F 1l % 1 1t
A T30 H A RR 2L VPR R S, B R =LA B H
TEZ AU BB R (R 2) . IR ARG Tl H
TRy A YA, B TR AT R P R O
A, BB A S T, B AT E R A E
LA (1~543) . EAh, Greenroads fo 7 4 HiAlt
HE RN O B IR B 2 10 4 1 s T
(custom credit) o fH 15 ¥ & M 02 , 4 1y Ji 0 2F Al
(LCA)TE“ T H ZEK " bRE 5 B8R 75 43 35 A 58 1
PEN % . Joiefii il CEEQUAL if /& Greenroads, 5
H 89 B o (8 SOAUE A ¥ T IR R @ i | L JF
A o A 0 A0 A B AT R S PR Y FE AR L X BB R AR AT DL
BB 0 BRI A T Y, A BT A B R R AT R 2 v R



286 ¥ 4k

AT S 2026 5

T .
% 2 Greenroads iF & $E EF 5

Table 2 Fields involved in Greenroads

4145, A/ 5y A8 I3 M8/ 5
W T35 3 14 AT 2T 26
JE 145 H 8 EJTTESN 14
TR 855 1 7K 55 U 18 T H ok 54 1)
T4 L 0 5% 1 20

4 PEFHEGENBR I S
boamie

41 HESEESEABRBHRZE T EZNLILE
4.1.1 B[RS ATl B A B

e [ R FH AR A JE 30 20 B (LC A AR R AR A4k 1k
ol R I el 1R e B B B R A A% O T R 55 0 H
(14 4 A~ A i JE 0, 0 55 R B BE A b R R it T
B TR M A LK E B B BE TR AL
R OICHE MR G MY EE . LCA Y 4 1 o4 fili K
il 1 TR e HE 1) 3 SR U, D 00 E A R0 BR
B R W] R4k K R A

T AE 2B A R I BRI B B 3l LCA AR R
[ 34 1 R 18 3 T ) BB R ), DA R e T R

e S 3 TP A B B < Ay B 00 ) o A i HE R L A
T8 H O T3z 8 B B, 5 B s B B HE UK VR .

R it T 1 AN RE R AEOR  LCA R f e
I GRA B A L AN it T 7 3, PEAR 32 8 10 BB VR 0%, ¥
Bl BB
4.1.2  hESET KA ik

r [ 7 g T IR I AR T R 2 oe 4k
[ U5 0 43 i 5 2 AT AL 5 0 Y O AR A
25 B ZH I COHE G T 8l s o~ b
RS E T T ER)Z 1, FE R IPAT .
STIRPAT & 8Y (2544 73 fi# 43 Hr (SDA) il LMDI %% J5
RT3 M o X 28 Ty vk BRORE 4 iR B HE B 52 e D
REFEFEZN T X Z B 25T KR8 EG U
FETF R 56 T Hb X B 4s K3 I 32 i 1 R VR SR R RL =
SRHE T, A0 B AR AT B = X 4 B K U S R 4 2 G
%3 SRR Y 4 T O

LE F ATk A T FE AR DE A R A G R N B
HE 7 18 A7 AR AR, 22 Ab (0 9 B 0 N LCA 4
T 5 ¥, T v ] DU AR 6 22 0 2 [T A R G il 0 T
rb AT DA LCA & 56, R ) 1 4 T PR A

e R 2N B T 5T 5 I 0 [ U AT 2 ) o [ A R 4y
fift o3y BT b 480 0 R G EL AR DI 5 .
b, ] ¥ G R O B Y B RT DA R T R
(8 77 1 R TR 5 g i {5 5L R IBR R AH DG JC , DA TG B A
R ) 2 U HE SR s
42 HESEE®RBD KRBT
4.2.1  fHr A E bR R SR

e BOE T IR B B AR, 40 2050 4K ik HE
B > 805 . A, i T I H BR (B 40 2030
AR 2040 4F B B HE B bR ), JF AR 45 X 28 B b ) BAR
A B T0AL o 3 Ay B ORE R A ol 45 3% T 3 A 1% s [ 3% R
AR, HESh R AN H AR SE B

o E A 2030 A5 A ik s W A 2060 4 52 B AR
R AR o 33X 5 R R I, HAE 52 I B 1K 04 T HE
TR R N S v o R = 5V i N PG SR 5
o 2 B EAR AR R T B bR, JF S S iX s H
T A D E %) e TR AREAR 5%
4.2.2  JCHEECR A i

B S T 2 R MRS it A 6 I B R HE
OTE R e T B8 22 PR B 4 A HA R it A O Lk
NIRRT & e A v e = 5 TR i 12 BN a1 |
Tl SR, Sk 52 B A AR R T 2R A S R

i ()R SR T — R A R ke ek 2D Al HE T, A
55 0B T O AR VR A J L R R IR SR A, DL R e
fe ik W e v R H B o SR o AR A E L Tl A SR
14 U6l HE 25 15 P BB 75 28 T 22 19 JBOSR RS itk i Ak o
423 HEHEEAESEm

el B 2 5 E bR AR, 5 H AL E K
g3 55 e A S BRI B R o [ 0% B v R EBOR AE 1
BR A AR B B B

i A E PR RS S S ARG R 4
IR A p A H bR I 4 R 0d HE B AR e R TS Y
M o A A Ry A R DB HE H AR A T R mTk

5 %%

AR S 3 AR S8 v S T R g S e HE R
BRZR SR B T4 A R BOR T S ORSR TT &
N7 AR A3 H LUR 4548

(1) H B A A 3 A &R SN B B 3 T A B3R
HEZRL 5 e R0 5 W4, i el DR BT o SR Y
Yrm EEZT S H5MA RBHLH . X —2%5R
ANz T P R A e HE AR R SR b A AN () g
WOPTET & A MRS H .



%24

BrRLE PR E ik AR HE A K A AT 287

(2) x5 e [ A9 1 0, HE IS0 4 0 [ 7 B+l Tl i
ST THT B0 22 06, A ) A% A S B e HE I D
7 4 DAl B BECHE B bs B I ) E A
Hh AT LA B DR s o ) 0 A s T A RE UK
B/ A A7 AR ORGP 1 SR 1 R, i T e EK B BE DR
Bt P o IR, 7 S T8 A, A 4 0 T A R Bl e fE T
T R S A2 B 1 e K AT B T S8 B A R
I . A, A Bl Bk T B WA SR A R PE BT
5 PRt 2 5 1, LA 57 A A B8 A AR
AL o2 e e e ] Bl HE A BHOK O B BRI
L i A By T SR R Al B T AT R A R e
it 00 HE 1S O

(3) ABIESE Sy v [ A ey 382 s B 1 A B 7 T
BT E RS H A BT BOR G E A HE L
BB R DL A R4 52 IR D8 HE AR o B 5 AN A
Sh A S A ol 1 2 B ek HE SR g B A T B8 SR b
HE T AR 2 €0 e U T3 T B SR B o 12 SC I o AR G A B
5553 W, S TR R Aigk v 3 7 [ g HE R AR AR R R
A5 St B A TR B LA LA B 0 R ok s el B
5 S ERkEE

S E LWk

References:

[1] AGENCY I E. World energy Outlook 2020[M]. Paris:
OECD Publishing, 2020.

[21 WANG Q, LIU Y. China’ s energy consumption and
economic growth: A multivariate causality test[J]. Energy
Economics, 2018, 30(6): 3077-3094.

[3] ZHANG X, WANG C. Transport CO, emissions in China:
A decomposition and policy analysis[J]. Transportation
Research Part D: Transport and Environment, 2019, 59:
312-326.

(4] 5K MO % 5 22 (NDRC). [ [ 1 28 3F gk &

R &S A TUAE LRI [R]. AL 5T B R J FI B 2
%3, 2021.
National Development and Reform Commission (NDRC).
China’ s 14th five-year plan on national economic and
social development[R].Beijing:National Development and
Reform Commission, 2021.

[5] Department for Transport (DfT), UK. Decarbonising
transport: A better, greener britain[R]. London: Department
for Transport, 2021.

[6] Committee on Climate Change (CCC), UK. Reducing UK
emissions: 2020 progress report to parliament[R].
London: Committee on Climate Change, 2020.

[71 LIJ, ZHAO P. Carbon emissions from the transport sector

in China: Current status, future trends, and reduction

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

policies[J]. Journal of Cleaner Production, 2020, 112:
1535-1543.

SMITH A, JONES T. Comparison of transport emission
the EU and China[J].
Science & Policy, 2021, 98: 134-142.

LI H, ZHANG Y. Exploring carbon emissions in China’s
road transport sector[J]. Energy Policy, 2019, 87: 18-23.
WANG S, ZHANG D. Challenges in achieving carbon
neutrality in China’ s road transport sector: Lessons from
global experiences[J]. Nature Energy, 2020, 5: 367-371.
XIRENE, XUAR L, 8RR b Al BB HE I B A 43 BT K ik A8
S5 1R[], RANEETR, 2023, 28(6): 78-83.

LIU Xingyue, LIU Yinshan, ZHOU Kang. Carbon

emission inventory analysis and carbon trading direction

inventories in Environmental

of refining and petrochemical enterprises[J]. Sino-Global
Energy, 2023, 28(6): 78-83.

R A A A+ RE R e O S SR AR Bk 20 T R G i
(7. B HE B2, 2022, 16(2):56-59.

SONG Guohua. Efficient coupling of “transportation and
energy’ to support the construction of low-carbon
transportation system[J]. Frontier Science, 2022, 16(2):
56-59.

P, 1 2080, XU, 45 . o [ 3l B A x5 3 3 i I e
B 23 81O WF I [T]. $e AR 3%, 2023, 42(1): 141-153.
TIAN Ze, XIAO Lingying, LIU Chao, et al. Research on
the spatial effect of urbanization on the carbon emission
of transportation industry in China[J].
Technology Economics, 2023, 42(1): 141-153.
SARAH KAPLAN, 7£ 5 . tHF Bk H 50 48 4 B ok th
PO i) AU - i ) At — A B LT 2 Y A BL(T]. B3 S
fi#, 2020(7): 10-15.

SARAH KAPLAN, ZUO Chang. The unresolved issue of
world earth day for 50 years: How to build a more
sustainable world[J]. English Digest, 2020 (7): 10-15.
BAERR, BN7 A€, XAk L L DX 2 K B O i T e HE
5 BRI (9], 2 % 52 A 4, 2022, 39(3 T 2):
339-344.

WEI Zuobiao, XIA Lishuang, LIU Zhiqiang. Application

of carbon emission monitoring technology in mountain

Journal of

expressway tunnel construction[J]. Journal of Highway
and Transportation Research and Development, 2022, 39
(sup 2): 339-344.

AR, R, WS R, A 2 AR A e W 4 R A
A ED]. P ANA B, 2024, 44(4): 255-262.

CHANG Zheng, SONG Yan, JI
Construction of carbon

Meichen, et al.
emission monitoring and
management system for commercial vehicles[J]. Journal
of China & Foreign Highway, 2024, 44(4): 255-262.
B b [ ST T A Bk R A T ST 0], P E RE R
2011, 33(6): 28-32,47.

CAI Bofeng. Study on carbon dioxide emissions from
cities of China[J]. Energy of China, 2011, 33(6): 28-32,47.
il B, 2% 39 . 25 s iy UL R I OC R WA B 18 5
R SR I [J]. 2 B AW A, 2017, 34(7): 153-158.

HE Nan, LI Jitao. Highway passenger trasport demand



288 oo N R 2026 F
forecasting considering relationship among transport sector’ s carbon dioxide intensity change in China[J].
modes[J]. Journal of Highway and Transportation Transportation Research Part A: Policy and Practice,
Research and Development, 2017, 34(7): 153-158. 2019, 119:343-358.

[19] HAO H, LIU Z W, ZHAO F Q, et al. Scenario analysis of [30] HANG Y, WANG Q W, WANG Y Z, et al. Industrial SO,
energy consumption and greenhouse gas emissions from emissions treatment in China: A temporal-spatial whole
China's passenger vehicles[J]. Energy, 2015, 91: 151-159. process decomposition analysis[J]. Journal of

[20] ZHANG Q Y, TIAN W L, ZHENG Y Y, et al. Fuel environmental management, 2019, 243: 419-434.
consumption from vehicles of China until 2030 in energy [31] GUO M Y, MENG J. Exploring the driving factors of
scenarios[J]. Energy Policy, 2010, 38(11): 6860-6867. carbon dioxide emission from transport sector in Beijing-

[21] WU T, ZHANG M B, OU X M. Analysis of future vehicle Tianjin-Hebei region[J]. Journal of Cleaner Production,
energy demand in China based on a Gompertz function 2019, 226: 692-705.
method and computable general equilibrium model[J]. [32] ZHAO Y H, CAO Y, SHI X P, et al. How China’ s
Energies, 2014, 7(11): 7454-7482. electricity generation sector can achieve its carbon

[22] GAMBHIR A, TSE L K C, TONG D L, et al. Reducing intensity reduction targets? [J]. Science of the Total
China’ s road transport sector CO, emissions to 2050: Environment, 2020, 706: 135689.

Technologies, costs and decomposition analysis[J]. [33] EHEwE, XIod . HE R AT Vi 77 I 16T 24 B 9 S
Applied Energy, 2015, 157: 905-917. AILHI). AP 2 . 2021, 4103): 41-47.

[23] WG, T B, FTAE ST LCA (9 5 B T 3 1 2 8 WANG Yanping, LIU Qiang. Application and comparison
S BRHE R 1 B W], 25 B S RHEL, 2018, 35(2): 1-7. of British and American standards in strgctural design. of
ZHANG Haitao, MENG Liang, LYU Lihua. Influence of asphalt pavement[J]. Journal of ~China & Foreign

. . Highway, 2021, 41(3): 41-47.
asphalt pavement design parameters on carbon emissions
. [34] WHABY M, KETAVARAPU G, KOIDE A, et al
based on LCA technology[J]. Journal of Highway and o . )
. Inhibition and degradation of NRAS with a pan-NRAS
Transportation Research and Development, 2018, 35(2): 1-7.
4] H%4 BEN T, 5 3T AR 6 0B b 2 monobody[J]. Oncogene-, 2024, 43(48): 3489-3497.
Ji10 5 U (A T 5 [0, 5 L FEHE R L 2022, 48(7): 2483 [35] METCALFE D B. A sink down under[J]. Nature, 2014,
509(7502): 566-567.
i;‘zji-ngquan ZHAO Guohang, YU Yixiao, et al. Carbon 3¢l ?UEE’%’ RE, Tﬁ}%m ' %ﬁ%é%%ﬁ%%: LR L5
o ’ o ’ ’ 7 B X 1 27 U ATl kR B S W (D). 0 A%
emission peak prediction and factor decompose method Fi, 2023(3): 23-31.
based on 4E equilibrium[J]. High Voltage Engineering, LIU Xiaqing, LIANG Benfan, DING Xiaohan. New green
2022, 48(7): 2483-2494. trade barriers: The impact of EU carbon border adjustment

[25] ZHANG C G, NIAN J. Panel estimation for transport mechanism on the development of China’ s textile and
sector CO, emissions and its affecting factors: A regional garment industry[J]. Prices Monthly, 2023(3): 23-31.
analysis in China[J]. Energy Policy, 2013, 63: 918-926. [37] &, Tk, 2 KR, 4 AREEHREETRE S5+ T

[26] GUO B, GENG Y, FRANKE B, et al. Uncovering China’ s ARG T 1% i S e kD B F 9 25 0 0], v [ 2 B 2 417, 2025,
transport CO, emission patterns at the regional level[J]. 38(1): 46-72.

Energy Policy, 2014, 74: 134-146. BAO Han, WANG Geng, YAN Changgen, et al. Highway

[27] LI L N. Structure and influencing factors of CO, construction carbon emission assessment and low-carbon
emissions  from  transport sector in three major measures and carbon compensation for geotechnical
metropolitan  regions of China:  Estimation  and engineering: A review[J]. China Journal of Highway and
decomposition[J]. Transportation, 2019, 46(4): 1245-1269. Transport, 2025, 38(1): 46-72.

[28] WANG Q W, HANG Y, SU B, et al. Contributions to [38] ABfdt e, BEAE W, XIHGHE . A ARG e kRS
sector-level carbon intensity change: An integrated JREEZEIRT]. R ANA 1%, 2025, 45(2): 1-20.
decomposition analysis[J]. Energy Economics, 2018, 70 ZHENG Jianlong, CHEN Mengjie, LIU Chaochao.
(1): 12-25. Review of intelligent construction development of

[29] HUANG F, ZHOU D Q, WANG Q W, et al highway infrastructures and its prospects[J]. Journal of

Decomposition and attribution analysis of the transport

China & Foreign Highway, 2025, 45(2): 1-20.



