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Abstract: As vehicles are mobile carbon sources and road infrastructure is uncommon building, the
quantification of carbon emissions in the whole lifecycle of road systems is relatively complicated. Dif-
ferent from relevant research on lifecycle assessment (LCA) of traditional road infrastructure which
takes road entities as the product system, this paper takes transportation services as the product system
with regard to functional attributes of road infrastructure and automotive fuels in production of trans-
portation services, based on the analysis on ISO standards, GHG Protocol standards and PAS 2050
standards relevant to LCA. Under the guidance of PAS 2050 standards, the paper organically combines
the lifecycle of infrastructure and the lifecycle of fuels, sets up the analysis framework of the quantifi-
cation of carbon emissions in the whole lifecycle of project-level road systems from the perspective of
infrastructure, and confirms the accounting scope of lifecycle carbon emissions of road projects. The
research provides a theoretical basis for research on the quantification of carbon emissions in the
whole lifecycle of road systems based on international standards.
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Fig.1 Summary of the latest editions of major carbon emission accounting

international standards

PO, FENXJLMARERTT BEHL
(RE—). PEEMFZERPET @G
RESBHRZENERRE, Bk GRE
EEETAHRTENRUEELR) (GBT
24040—2008)F1 (FRIBETE 4 a5 B HIIEM
BER545E) (GB/T 24044—2008) 2 & H
LCA MR HEZ E e & BRIV R FT AR A E
KIRELTR D,

2.2 BHBEE B R
B Bmﬁ%ﬁﬁﬁﬁﬁlﬁﬁﬁig

B=1%%. £—1=21S0 14064 Z I1SO
14067 R B AR A ; ”:¢%ﬁﬁﬁﬁﬁﬁm

(World Resources Institute, WRI) 5 1t 57 0] 5
% % & T 7 12 % < (World Business Council
for Sustainable Development, WBCSD)& &£ FF
KHRESHINE B R I (GHG Protocol);
% =12 B %= E#rE = (British Standards
Institution, BSI) %l A9/ A O] R BB A SE &
Fl(Publicly Available Specification, PAS)( L&l
Do MBREXIREFRR BN ETINE
0, EEMNYAEEEANZERERE
GHG Protocol, &FM=mEGEAIRAAEH
KHZEIRAER B PAS BT,
HRFERARAAERTRELRTH
HESRE2001 FHRATTE MR ORE

SBZEGRR. bWZESKRERAE) "X
TfE#R “GHG Protocol 1 W 5" o iZ4R

AR AR RRHR SR ™ 4 098 = AR 2
RM=SeE(LED2): 1)SEE—fEdlk. #Hh
B SR ARRBHR R = 4 BV EEHI 2)SEE =
BSNWER F1 4 = H B Ay B HER 3)SEE=
FERRSEE — Z SME W MESE £ T A M ER
RERAR RV . WESEE —RE T
TRABERLSEFAREE AR, BAa
FER BIRS MU HSE B — AT s H A
&, METHHADERA. FABDBEELIR

RN R3S, WX AR B 7 A = A9k
HWARE TSN, FHE “HE" B2

8o SEE=RKIRARBRY RE TMERE LT
HEMTURER, AR IREFELW

B9, Xt B R BARBRHEE
WSEEMF A ETERHTER. AR
ToRESERHERUSRICAR, ARV SEE
—. ZHHBEARSHEESIT(NFER2),
B, RENEEHRRASHNAELBS W
BSEE—, AEEEHUE MW ASEE
—. B, FABNWERNEEIR, R



HIMAEFERZE NN VNTEE S, feE
SHUAEEMSVEHTEEZ, hASEEY
MEZEWHSEE—, R, X9 77%E
FERMETMIBE EIEE 4 =RERAE
i ZORBEIRAE FHERUE T AN FENAE
Fo SNHEB A S RNEERETEEZ,
SNLEH . SNUE S EFH M T REEIRE 1T
BHOHBRNETSEE =, 1S0 14064 R5I#R
AEERMWIRAFRZESEE N B 2SeE—H
SEEZ, IEEEE=Y, LtE=8%
AEERMVGITHSEE R,

5 GHG Protocol # M ¥R AEFLE % 75 918
HETF Excel B9 “SEREFESIRENEBEERE
HEutE TR MEITEERE, FBitWiE
RIFTES 2B XA E AR £~
R, ABMESBEECEITZER
S ESNERERESEHIUERITRIRHE
THANER, 1SO 14064-1 ML ESEE
L. REBFMANERMIREIEFEHX
2% Y GHG Protocol 4> W ¥, /G, 7
GHG Protocol 1 W R HE R B ER T,
GHG Protocol F X IEM T MR . MER.

mEBABAZERAE, EREENEES
ERZEGRR", PEBEARIHESE
B LSRR EARMEE, BETHERE
TR KR IRE R BRIR D KT, Ak
R (RRREFESIENEESEHRITET
Big@) " 2011 FERARAEZRXNS

2050:2008 [ AN 35 E 1SO 14040, 1SO 14044,
ISO 14064-1 RN, 2011 £ PAS 2050 1&17
B, EATRH#TTESDBESEE, WU
{# PAS 2050:2011 51SO, GHG Protocol &%
FRAEHNIE, 1SO 140672013 T ES £ T
PAS 2050:2011, ELt, ZKXRIIREAR
HEBE. BAFE, BEXEXEARNE
& EMMES . GHG Protocol RFIFRAES T
SHAME, HEESEEREHREESR
#l; PAS RIIFRAIEIIE S MR, EBIES
BT RRGHRETIZE; 1SO RIIFRA
LEMR, AERENA.
EEBX=NRINEFRRAE, GHG
Protocol RF i ERBIB AR R MBEREH R
AHEER, BERSEVZE. TCRaEEK
HER A A A Fiz b B9 8 D EHER, BMY
FEEy T MV Y E 55T = S A B A R T 4R HE
B, Mk AERENRIITRE, HRE
EFSITLAN, AFREERRESEH
BRRHIBKEESBENEAANERNER
BREESKHEERERETEENT
B, PAS RIARENE £ o B HIE S RSB
BEINRN. BFENBEBEAHRE, 8BS

Q00000

S T

BEUDARBEH (BERSEELH
SIIEEGRT) HWARMUE, MEHS BEHA -~ -
BRI EURORER ERAKE, BRA - . i
FHRXER T (EREESIRIEES T wmennan & -—— N
AT E T RIEFQ0 M) L ST LS e ¥ ]

{PAS 2050 2008 7 & F R %5 7 & % ﬁ% [y B 2 Ny
N EE S SEHBIENAE) 28— caiia T g PN
BEFRATHE SR ER RIS, EEA [erivpen LM LER

LiiEE fici=od THEEEN
2 GHG Protocol #Z & E X 7

Fig.2 Accounting scope division of GHG Protocol
FRIRIR: XHR[17].

AEMESTE2011 FEXER TEITRAD™, B
RIEE AN S E X PAS 2050 F A2 —IN
ERMEERE. BONRESERFRE, T
E—MEAMEHRAALTARE, BRE
AR TFIATATAMT, PAS 2050155
2.
FIMIRAERXFRE: 1SO 14040 1 ISO
14044 RYIARMAEEE L 7E SETAC (£ o AHEATE
MNE. FRHEmR) NEMZ &, AR
TR E AR/ 1938 75 1SO 14040 F11SO 14044
BIEZRFE R, 1SO 14064-1:2006 T E S %
7 GHG Protocol 2004 kig B9 1> W - . PAS

®2 Rl LR T AR R R HISE R

Tab.2 The scope of upstream carbon emissions of energy for different companies
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Fig.3 Composition of life cycle emissions from transportation systems
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