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Methodology Analysis on Carbon Footprint Calculation for Commercial
Brochures
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ABSTRACT: This article studied the method and steps to perform carbon footprint calculation of commercial brochures,
and put forward the existing problems in calculating carbon footprint of print products and the corresponding solutions, in
order to provide reference for the carbon footprint calculation of commercial brochures or published prints in China, so as to
identify the critical control points for reduction of GHG emissions with the purpose of promoting sustainable development of
China’ s printing industry. In combination with the actual production data of commercial printing enterprises, carbon
footprint quantification study of prints was conducted using commercial brochures in shopping malls as an example, and the
influencing factors were comparatively analyzed. The case study on the partial life cycle GHG emissions of the sample print
product, from raw material acquisition, product manufacture up to the point where the product left the production site, based
on calculated CO; values indicated that the CF of a commercial brochure was 0.17 kg, among which 55% was from paper,
15% from other raw materials and 22% from production.

KEY WORDS:: print products; carbon footprint; life cycle assessment

i 308 (CF) 245 L S8 Bk 24 5 32 i i 25 <0

T FAGR T2 AR Tl 5 BEISHE 7 il AR AR U ]

PRHEC R 5 T R A0, HERC S T R AR T IR S
A AE X A MR R 14 A i L TP i A s A
B LU R DA il 2 SR HRBO A AE AL STRR Y
— M7 3P, S s A R RO B T W RS
B BEE FE PR AU A IR R R TTHER T, R 2

i HER: 2015-09-30

EETH : GYNPME B B F AR AT H (601522k24002)
RARL1975—) 22 WHT A B0-L , TRYIBRL 3% AR B e

EEEIT:

B 32 5 S 4

T %o 4 AR W AN H 25 A A0 s, B
R AR I XS ABE AR AL, T 2007 R4 E T b E R o
S AR E 7 22D , AR E 2020 4547 GDP FRk-HE
B L 2005 4R FEAK 409%~50%" . X5 ENRIAT L K

TR, SEEBEFET7 10 A B T2 BRI bR A Sk G BT



166 {u 2%

# 20164F-5 J

U, INIBURTE SRR TT A7 h 23 30 A 77 Al BB ZE R
W LR ZR SHEATER IR, LAS/D BRI A S A8 1
S, H s BRI A Tl A TR 2 SRR R S 2 Bl
1 s P R B 4o

VR Al 32 85 B B Al B A 308 7 Bl S 3D
2N, BRI AR S R 5 T AR A A Y B A
(LCA) 338, T BRI AT oMl A JLAIF 7 191 5 M S A e
(R ARAS B B 58 B, 65 BRI AR A i =% P 48 e )
PR B TR S5 T RE T 7 A TR 2 AR R %
P, 20134F7 A L 1S0 EIBRbR I ZUNAG T EL) =
fn B 2 5 Ak 55 38 R A AR E——ISO 16759 A4
PR T AL S T . AR E SR AE PAS 2050 5%
1SO/TS 14067 25 B0AG LI SEA L 2 (), IS T FHF B
i) s R T 4Rl YL D G 4 18R SRR EL I 7 it e
HER T3 et A R AS I 2R, SRR 35 T
VR AT b B9 A 450K, T 562 BRI ot Bl J 843 T
FLRIIFFE 7 12 (R 5 S | X6 BRI it A2 32 1) SR B
iR HAEEE X,

X AR 1SO 16759 49 77 VA 53 1 b 55 A% Wk B il
s PR F 30 A, 45 B il BT R Al 7 S B A 7 B
P, LIS 37 5 AL kg ) 20 A7 13 R it e 2 0 i b
G, A5 B AL DS AA AR 21 S i 1403 2= o JT 30 Py e
HERC Y 5, IE X e R R AT T 0, B RS
DAY T b B R & i T4 BVt PRl RIS
X 1 T B AR Tl REECHE AR & SR A — e

1 EDRmixEiTit &%

1.1 Thee L

DI RE L2 BV S i 18 1 2 R0 ]
PSR AN BRI i, AT LU LTS A, e — 5k A4
AL LR 50 7 M G, IR BRI EER TR R IR T
Ko DIREF AT LU SC 7 U I sl A R IR

1.2 &G EPRRESLR

B it g F2 SR SR A i R B4 T B
MR A A 26 1 B BT A S A, 45 AR R
R A I3 A EN S ek WA A B ik
FERARR I B , B A A5 A A o 0 v (83 B B i ik
HEMCFIB G B o BRI & B A= i F) 0 620 458 TR R 3R
R BE A= BB R B B A B B AR A AR B
Be, i 5B BUA s il e o AR B

JEAA B FE AR 0SS | EIRT S SR T RO L VR
FTEEM L. A= B BOAL 36 B AT B SO VR R L EIRR
i BuR RS DT PO N - = | AT e R O 3
BB B 2 i o A A A B B A & 8 B8R A
AR

ARG FHOCE T i I P R A1 B B FROT I R
LIy RE A7 R LR B H BRI 7= b 5L R B A B0 3
FUT AT B, 25 BE B ER R = 5 22 25 % 7 (S RS £
b A FAE) AT i 2048 T L R A
fap et FH DL SR 5 0 W b B A s BB O R, HANE
it B S BN = i e S 0 s A A ]
Wy rp—E 43, B0 JERA AL IR B A e B 6 3 & T
Hix i

FERISO 16759 HIFLAE , BRI it Rtk A2 308 355007
FER F R G0 AN B BRI R I T B HE A, ik 2
HEfl 2 /0 STk T AR AL I 1Y) 95% , T A3 1 5% HE L
AT A 7 s HEBR 7R A5 9 BB (E 4 AL 320 %) B ik
FEAIT 19 TAR] Bt FRAR I A AR AT S T s

1.3 BEgTEEFTESH

T BT AR 0 BT TS B 7 T 2 R e
Bl HRE A A i JE T A B0 BE A R A R e A K
X RS HERCHEAT LA D A (14 20 DL AL AR
BATTIT R B AT 0F BV 5 it B A B R 23 A= i
b A A T B HE T R R 0 I AT i AR AT
g ATiAL" . J M DI RESAAL AR 52 P A 7 i A I E
AIRERE, B S R B AU LR M B B - 4Rk
BRI iR T AR I R R T
Brez Bre AR AR s ETRTE B - RSO BE FT
BE DR S 5 VR BE : EVRAC AR 1E SR 5 B
Je BB 81 A ot SRR T D) & 3T
S5 A TR S AR IS s s i TR RS
Py ISl HE TR AL B

1.4 HIEXR&

HCHE PR W SR AL 45 T RE AL A A 7 R i T B4 B A
R B AR B A B BT AR A L i R B
Ve B B AT AR AR P e e (U2 ) |
JEORARL R AR 32 A 7 48 A PO S 25 DETL R it 2277
Al AT ASCRE B AR , LA R B ff A 7= Al b
U RGO 2 I IRURCHE A 2 A Y HE T A
To JRATRER IR A , WIS A LA I
DR HEA , 38 1 B e el SRR AR B s . IRGRR
A8 AN LU D e Y5 A FEAY , 107 3 o [A]4220



371 oW

RO < M A T R it i A58 3153 7 1

167

TR AR . IRGUEE A fE B A 2 28K
Paiss A e oA ERE Y B a4 B AR IR
T XA BIRLE SRR ™ i B AR R R B, TR
2B Al DR R I B HE A K s A 23

“GHE” AR SRR AN AR SR, X T Sl AR O
IS R0RT L el BRI Al RPRC SR ik, i) U5
X7 it 8 PRSI , TS 77 iy AR S A 2 500 LR AR
P i BB A T . BRI WLk 1

®1 HEREHAR

Tab.1 Data collection items
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Tab.2 Carbon emission calculation sheet
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Tab.3 Example of data collection and carbon emission calculation

T FRAAFR HEWCR THFE Bkl BOREEE HEE T (CoitE) B SR HE kg
4Rk 10.13 ¢ LI 77 342 kg/t 3464.46
EB R 24 58X FF i EIES A 16 kg/5K X FFhiL 384
AR E TH 293t GIEN 77 610 kg/t 1787.3
T 33L Wk 7 4.8 kg/L 158.4
R 56 kg EIES 72 2 ke/L 112
FLRR AR 154 kg (IS 72 500.7 kg/t 77.11
AEFELZ i S&ah 351L W 7 3.10 kg/kg 914
oA BRSATRE . U ERSSTRENL .CTP 31 kWh(HLJ)) €7 Ytk 0.9183 kg/ kWh 28.47
E R
1 8 (i ENFEHEAIL 2416 kWh(H /1) GIESd Ytk 0.9183 kg/ kWh 2218.61
422 ke (BILRIRT) I Ytk 2.9 ke/kg 1223.8
Yot BT &Y ol ST shgk 225 kWh(HL ) W it 0.9183 ke/ kWh 206.62
Iz i Bl 200 L IES T 3.10 kg/kg 521
x,=521 kg3 10 T3 323 & AL W BB 2 T y= xi+ xa+x+ ®4 BUBBREID
x=11095.77 kg, SEIREAS I F B HECH 0.11 kg Tab.4 Carbon emission rate of each stage
. 6) iJr%é%%ﬁ?*%i 1E LR f E‘Jﬁ%;@iﬂiﬁﬁtP . e Ey— LB
LI 43 PR RAE T A s Fe 3 e ey on
S ARHIHC B 7 b 36 R 4R, HA R OB - 675 s
H T Ecoinvent 2.1 508 7 5 L4925 FE 44 0.84 kg/L; A B 1435 12.93
R AR, 4% H P XA g M3 B DR T
B Z2 A b B B R Al T B S AT DL DDAk
BL B T TS 1 el SRR TR Ak 3 IR EMRTTR

8, R 25 VAR 4 Rl i e 4 1 i M FE i
B DAt & VAR A B AR 77 i, 19 2R 6 A 77 i 1)
FERL I, PR LU R B A A = o, B B S T #E
L,

7) BARG RN, mEA 0 MR ELESE L
W) Z 5ol B9 45 B B (4 i 2 0 L3R 4, VT S R
A ARk X6 EL R it B S D 1) 52 W) e A, o R AR T 1Y
53.93% , HoyRg& Az 7, AR 77 A4 iR HE R o S HE Y
33.14% , = EE W IHAE S H 7 B i B 1] 22 HE O
BRI A SRRk A B B BB HE A AL, oh 3B i 21 i
A HE ik A7 3 BB S e A K, i FE B TR (R K BN Y
325 B R o 3 i L RN A (EL X T — 2 TR E
il &, 3 i JIT 3 P Bt HE TBCE S HE T i o A L 4

FI A7 TS BV & Bk A2 S8 B AETE Y
H R PR HME R Bk = JUR A ) B HE R . RV R
Xb H AR TG IR B i E TR T R AR IEAIFSE , (H LI
A0 ATl B 508 7 T RIS AR A, BB R
AR TP X RIS 2R BRI R GE M AT BARILER
TULRERAE 7 T Z N3 AR R0 AT UPM A5 %] 1 75 Bl i
P A 7 B 2R K A B HE OB , (5L T oA 1 X [
B TR o IhE B BER] M R SE AR
BRHERCR G LT B0A o MOIR DU IR ] N JCEE A 2R, i
THEL BRI 7 il Bl A2 328 X T 1 gk VAR 7= il X A 4 52
Wi T FE IR ORFR TG A2 A5 PR A BRI
i WA SE 7 A AR A 6 S AT A B R S, O T %
VR, BCELZ 35 B ity (4 8k A2 38 AN 50 2 i ]



$37% Hol

RIACORUAE < Rl A T R ot i A5 31530 7 1% 169

e DA TR AA AR S2E A B £ b I 46 B B 7= s 2K
F AEER IR BT 2 A 545 A R A BRI

AR GG R AR 1) HE 7B R 4 S DA A, B E
A = A Y SEBRTE AR . H2 HATETR R T L
R L il] 4l o) 5 BRATAR ™ ) Ak A1, 3R 4B
il oMb e B HE RS e AN 4, DA S i B
TCiEARAT WA 0 B HECECE ", XTI A~ R, 1SO
16759 b ARV RS S, TR AT 2 R ik

1) IR & BE DR FE st )k i g . T LA
BRE D A0 g 3Rz A B[] ) e BR A A = B B
i PR L T FE

2) Hh AR A AR IR FE B R 15 8. iy
Yoo, AR Lr TURN R S TR A i T i v s A [
I HRATE—RS R T, DA i) BE VR4 A6 . i L4
A P S TEFE R . 7RI T IR, R I
S DLy e CERI G A 3 550 55 1T FR LE S5 9 B R iR 4
TR AR P o AR A T T

THFEREIR AT o  THFERBIR B =1 R U
IR x 2R x sk ta]

%o WA BUE T RO T AR & 10 8 D) oR
(kW) , B E AR 5 A5 87 RS v AR BRI 5 ey
R A TR A B R LTS 00, T RS
T, RBUH 100% 5 38 55 B T & AR 7= 1 A0 ™ i
K FE TR BB EL R (h) MR H H s il sk 145
T2 R AR N Tk, O s SR AR s

RE VR T AE S 178 Oy - RE VR FE R =2
Fo— B i [a] e iR i A5 W RE VR TH AE & + 3 K — Bt ]
SRR AR PR x TG R A

S 2 Je— B Ao (] 4 4 14 BE VR T FE B 45
WA e LS BLRT [a] N A AT ) TE FE B (kW) , AL
e TR] (18 L A 0 e — 7 191 ] P 4318 45 1) PR D 9
FER AR 5 15 25— BET IA) 43 7= i () 2 P oy
b e — BB (A AiA w0, ORI DA Al i 2
— BT IA] (R e 2R 8 ot B R 5 TR S Y
A7 i B R R () 3R R 8™ it B TR AR

Tiyge s AN ], 550 B i 7 e 12 908 A AN ], AR
L A E AL (R 16 T, 48 T, W5 53T , B A AR
AR B B 52 % 2% T A R R 0.17 ke,
Hor G T 5 R 55% , A 7 ik R B R AR
BRI 1T B HE O b7 B 20 22% . fH LRI
HE L F T BRI Al A T el ) O B R AR AR ER A 1Y)

THAE R, Qs /D RATLAR A% FH S, 16 496 MR T DR /N5 38 )
2R 5K L 0 AR 30 ) TR B, e S AR AR B DR A AL RS AT
A= R AREK IS YR R R AT RE, AR Y RE
e, BB A B W R IR MR 28 5F 19 24 7= 2 4%
T340, AT ARt — TR i

PUAE—SE 5 PR 24 A lk B 2R AL S 4L 7 i
AR B HE TR , AR IR B 0% R B AR i 2 B L A
R R 4 BEILE R i A B HE . BB A A FIAE 2
AT PR TR DR B s , AR R BRI T Y
oK 2 MR A ZS | TT B ™ i B B i 30 i Al il 5
T IR B R AR A E o A VAR i A Bl A2
B, A Al Xk PRI B85 e AT SR ISR 22 AR B
Jiti, Ayl RN SR AR A AT 25 T4 . X T BUNE
PR TMETRAT . b2 Ul , A 1 25 2 BRI 7 i 4 e
JE ISR I A BRI AT ML X BRI A2, AU
SIS S 0 PR RS T AR

Sk :

[1]  ISO 16759: 2013. Graphic Technology—Quantification and
Communication for Calculation the Carbon Footprint of Print
Media Products[S].

[2] PAS 2050: 2008.Specification for the Assessment of the Life
Cycle Greenhouse Gas Emisions of Goods and Services[S].

[3] CHAROCAL E, GRING L. A Carbon Footprint Comparison[J].
Environmental Impact Assessment Review,2009, 29(6):370.

[4] R X A A2 Ak [ 58 J5 58 [EB/OL. (2007-06-11)
[2015-07-22].  http://www.chinacem.com/30/3027/302702/
news/20070611/132937.asp.

National Climate Change Programme of ChinaEB/OL].
(2007-06-11) [2015-07-22]. http://www.chinacem.com/30/
3027/302702/mews/20070611/132937.asp.

(5] fATIEAE. VR &t B R 308 D05 K SR B 1. v [ VR 5
FEM5E,2014(2) :9—13.

HE Xiao—hui. Overview of Carbon Footprint Evaluation Re—
search and Development of Print products[]J]. China Printing
and Packaging Study,2014(2) :9—13.

[6] XET. A IR E A it i A2 3083+ A 2 ) Al ——1S0
16759[J]. BRI 2, 2014(3) : 38—40.

LIE Xia. Common Basis for a Global Carbon Footprint
Assessment of Print Media Products: ISO 16759[]J]. Printing
Field,2014(3) : 38—40.

(7] AR B KL Rt e A2 3 38 T L i I s A v ——
1SO16759J]. BRIt & S5hriE(L, 2015(4) : 46—47.
CHEN Ming—quan. International Standards of Specification
for Carbon Footprint Assessment of Print Products: ISO 16759
[J].Printing Quality and Standardization,2015(4) : 46—47.

(8] WREEME, RO, A RAEL 7 b A Bk PR PR 7 1 LCA 1)



170

B 201645 A

91

(). £ T/ ,2008,29(3) : 176—177.

CHEN Bi-hui, WU Xu-ying, ZHOU Fei—min. LCA Analysis
of Product Green Packaging[J]. Packaging Engineering, 2008,
29(3):176—177.

T SCPE. 2014 A [ DI ) B v HE R T ) [EB/
OL]. (2015-02-07) [2015-07-22]. http://wenku.baidu.com/
link?url=HaTmbPwhu]NFQGepaEuES2tgXq52s1JkI3Fze6_B2
TUe7_rl_nV1lesZFMG3Yo_nUDnnmWanJKqLeXintf{ISwOTfe

4pb6QXpIG2hIN8—zqu.

Baidu Wenku.2014 China’ s Regional Power Grid Baseline
Emission Factor]EB/OL]. (2015-02-07)[2015-07-22].http://
wenku.baidu.com/link ?url=HaTmbPwhuJNFQGepaEuES2tgX

q52slJkl13Fze6_B2TUe7_rl_nV1lesZFMG3Yo_nUDnnmWan]

KqLeXintfISwOTfc4pb6QXplG2hIN8—zqu.

SZDB/Z 69—2012 , ZH AUl 3 TR HERCE AL A 5 L
LARH[S].

SZDB/Z 69—2012, Specification with Guidance for Quantifi—
cation and Reporting of the Organization’ s Greenhouse Gas

Emissions[S].

[11] 5K, FRME. 13 4R Tl Bk AL JERIF 5 2 HEAS D7 T[], v [ i

U4, 2012(2) :53—61.

ZHANG Huan, ZHANG Hui. The Fundamental Aspects of
Carbon Footprint Calculation in Papermaking Industry[J].
Transactions of China Pulp and Paper,2012(2) :53—61.

[12] W53 30, XUARSC, AR ARAR (25 7™ ML B HE R S T Y 46 224

LSRRI A% THE,2012,33(9)136—140.

HU Zong—-yi, LIU Yi-wen, DAI Yu. On Necessity and Coun—
termeasures of Carbon Emissions Statistics in Low—carbon
Packaging Industry[]]. Packaging Engineering, 2012, 33 (9)
136—140.

(13] ZEARTE. BRI A BORR L TB()]. BRI, 2011(10) : 18—22.

JI Dong—liang. Carbon Footprint of Print Products|J]. Printing
Field,2011(10) : 18—22.

[14] wfe, Jfs, KN, 6. RS AT kG bR a8

RE KRS A% T, 2008,29(12) :30—34.

GAO De,ZHOU Jian—-wei, ZHANG Ping, et al. Current Status
and Prospect of Development of Plant Straw Green Packaging
Materials[J]. Packaging Engineering,2008,29(12) : 30—34.

PeePeeYoeoeYoeVoeoeloeoe el ol e s Yo Yos Yo YeeVoeYoeWos Yoe Yoe Y oe T oeVoeToeToe oo Yo Yos Yos Yee Yo Yo Wos Woe Yoe Y oe Yoe Yoe Toe T oe Y oe Toe Yo Yos Ve Yee Wos Y os Y os Yoe Yoo Yoe Yoe Yoo VoeToe Y oe Yo Vool

(L% 164 W)

[5]

(7]

9

32—33.

AL, EIv. ICENEL IS RECR[)). EDRIEIAR ,2008(3) :
21—22.

RONG Hua-yang, WANG Qiao. Offset Line Cold Bronzing
Technology[J]. Printing Technology ,2008(3) : 21—22.
AROHCIK . ¥ 2 4 EIVRl 5 kA S0 R 3R (D). BNV 5 5 e
1£,2007(1) :52—>54.

LIN Qi-shui. Influence Factors of the Cold Bronzing Quality
[J]. Printing Quality & Standardization, 2007 (1) : 52—54.
SRk PR )] L, 2012(2) :48—49.
ZHANG Miao. The Difference between Hot Bronzing and Cold
Bronzing[J]. Shanghai Packaging,2012(2) : 48—49.

VRt E, W R IR Ve RN AL GE R B T 20 L e e 1 ]
[J]. BRI 5, 2013(3) :33—35.

XU Jian—hua, XIAO Zhi—jian. Cold Bronzing Compared with
Traditional Hot Bronzing from Process and Quality Control[]].
Print World,2013(3) :33—35.

RS, Vo 2 B BORTEA T B EV] i 2 D). 4 H ERRI,
1999(5) : 161—162.

FU Qiang. Application of Cold Bronzing Technology in
Self—adhesive Printing[J]. Print Today, 1999(5):161—162.
. A4 VSV 42 ()]. 4 H ERRIT, 2008(1) : 45—47.
TANG Wen—jie. Hot Bronzing VS Cold Bronzing[J]. Print

Today,2008(1) : 45—47.

(1] 482, U 2 518 R HOR]. 23 TR, 2007,

28(7):197—198.
GU Ji—jun. Cyrel Fast and Cold Bornzing Technologies|]].
Packaging Engineering,2007,28(7) : 197—198.

[12] 7K F R B EN M =8 B ZLALPTE[D]. P4 2 - P92 3 TR,

2005.
ZHANG Yu-feng. Reserch on Lithographic Ink[D]. Xi" an:
Xi’an University of Technology,2005.

[13] By e, it SCRRC. g B0 2 26 V4 W2 R /K 66 2 55 B Rl 5 1 43 B

[J]. 2 T2 ,2013,34(15) : 135—138.

GUAN Yan-yan, YE Yi—cheng. Analysis of Viscosity and
Printability of Cold Bronzing Glue Used in Offset Line[J].
Packaging Engineering,2013,34(15) : 135—138.

14] FrEAE, JH S 4K I ETRIRTRE B2 AR (M. L5 - B

Toll i RAt:, 2008.

QI Xiao—kun, ZHOU Wen-hua, YANG Yong—gang. Printing
Materials and Fitness[M]. Beijing: Printing Industry Press,
2008.

[15] XA, T 22 ¥y il 2B UL ORL 1l 28 Al 22 P4 1) 52 W) 3 A

[J]. B2 T RE,2005,26(5) :95—97.

LIU Fu—ping, WANG An-ling. Effect of Pigmental Particles
on Thixotropy of Printing Ink[J].
2005,26(5):95—97.

Packaging Engineering,



