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Abstract; This paper builds the iron and steel supply chain system dynamics model of carbon emissions
with an in — depth analysis of causality of the iron and steel supply chain system, and simulates the effects of
three parameters over the total carbon emissions of the iron and steel supply chain, i. e. the tons of steel pro-
duction of carbon emissions, the units purchasing carbon emissions, and the procurement cycle. The study
shows that with the increase of tons of steel production of carbon emissions and units purchasing carbon emis-
sions, total carbon emissions of supply chain increase correspondingly, and the effects are obvious. While pro-
curement cycle has certain influence on total carbon emissions of supply chain, but the effects are not obvious.
Finally, the paper puts forward the suggestions of carbon emission control from three aspects, that is the intro-
duction of relevant technologies and equipment to reduce tons of steel production of carbon emissions, optimi-
zation of logistics processes to reduce units purchasing carbon emissions, and reasonable arrangements of the
procurement cycle to optimize inventory levels.

Key words: iron and steel supply chain; carbon emissions; control; system dynamics

Tl s LK, AR AR A AHE RO B A R, = SO Bl 3 5, 5 D T AU S — &
Z) B [l BB T E PR AR R R B BRI E 5K, I BURFE 2009 4F 5 RF A IS AR
SR R E K , B 2020 4E45 507 GDP YBRARLAE 2005 £ /K- b 40% ~45% o 555
Be BN R i R BEBRAHE + 707 KA 20 M 1 REDSHE A BULAR S 3, 48 1 3 REIHERY H AR 2 24E 55

O W HEHEE:2015-01 -29
ESTE : E LA T H (12BIY020) ; WIRS RHE I TAERE T 400 H (20147k2058 )
PEE B AR DA (1964 = ) | T3 IR K 0 A 38082, W1, 3 I R AL 8 5073 Tl TR



F18 & AREE 4, A BRI SR e HE IR G Bl S AR 5 (15 A 125

To 5 TR FRERG A7 2 E R SR AR, 28 K T S R R B v D RE R S, S B
grys e BT R R B SR AT, R T AR sk = —, DR,
T UK R e A 7 e Ay e I, o S 0 5 P el b L T 2

X T R i f B ik 1) R, T PN A 1 £ 2 08 TR TR D ik e FL AT TR G B SE . Harold
Krikke > FIFTEDHLZG ) 5, A0 5E T 70 )5 T f) PR B4 107 i F B¢ JEL 06 A9 5% 0 . Sundarakani ™)
32 PR BT 1 53 0 RS A A 0 Ul 2 17 4 v B B AR 7. T ARS8 . Bojarski 281 SR ] LCA
PE A SETEAG VR ST T BB  SEFERA o I M A . RS B R L T
A BRI AL T S B S R B3 TP Atk HE T BB X 3t 157 B B HE B R 19 S0 . Longbin' '™ 1328
JH 2 G580 3200 v B A9k £ b PR B U RE A T 17 S [ S 00380 SR 3T , o oA ok v 161 499 kil RE R T
FE L —SEALRHER S TH0 ., BT T VAR BRI BF5E T R ERRHERL S 2 B K RETRIS RE XA
RS2 S Fe o P ae 25" M T 4kt 5ok b 0 5 S R B 0 3l 10 4 € (3t L G A A R L YT o
SEOT R AT OT , H AR B B QBT HEAT T IENT . I EME B T i dh g T 2 A g
(O R /R S E = 7 N B i A IR e s A O 4 WA EU R A0/ 1 2 5 A s R A 73
T RIS AR R B, ST R R AR AR BTG T BRHE AL B B 5 5 L
X T RITT SR o S AT, LRI, % R Ak It I S 3 R R R BF S8 M 2, AR A A
NFRGE AT 0T BB 137 68 4% 5% OB HE R HEAT A T 0T S R . T e, AS SCE I R S 8h i 2%
VENSIM %5, 57 A9k (1 BE A S AR 4o H A5 A L B TS TR AR5 6, o 409 4k (3L 17 B Py SR W 2
7R B IV R R R HE A T R R RE RIS, TR BTt 107 S B A b A1) 0y i R e

1 RN R R R ST
L1 #EERIR

ARS8 B R AR 7 AR TR 2% 18— b RO — A o e R — A R, AR R 9 5 (A R B A
b 3 T A AR N B R RGBT B B o R B — 1 U DAAREE e Ak T e R
BT R 27 A RRHEA, D 1 1 AR A RIS T 1 A SRR AT R LA i Rt 2
AR o 3 B AR A AR 7 AR R HE A FE BN [RI A A 7 7 i il R 7 SR AN 2, A R
A AT, AR PEAT I Rt 27 A — T T A RIRHE R B B o B — 1 DDA e A DT 0 7 B, 3T W it
RS P AR BRI, 0 1 e T S SR I Bl , B 65 R L A 7 B R AT PR Rt 22 7 A e HE
AR (1) SR M T R BRI AC o et SR W 8- 5 S R B HE IO, 2R W ol 00 7 2 — o, >R Wy o
RERHE RO 5 R WA BIE U 5 (2) AP BIHE B L5 AN = il ) ) Pz i e a2 At in T A &
W H 2 8 S R AE ™ AR A B HE I, e O 15 2 77 1 A A7 N ) B R O AR PR A7 i MR
AP TRDH , 77 A A RRHE IR B2 5 (3) (R B b A4 B DA R SR ARAE , AR 7™ R A JSURE AR SR e J] 391 455 4 45
P 7 St SR J ST AR 55, ELAE S BER BN R AR BB IR 5 (4) R0 B R e 55 T SR M Btk i B 2 A
A P BB A B R HE I

1.2 EARXESH (o
HR L B R A B R AR A 7 / ( \\
B, T WA B S P it W02 7 e g hem QR

B =

JRCRE AR A o R HE B R AT oA il o DR, B
BT A AR AR SRR HE R P ) R A E2ALHE 3 T &R
g8, FRBG EAE 1R

(1) FEAE P T 22 55 - B GERBHE RO R I bR A0

= i
SER I BRIRE D SFHE O S E A BAR ST N, \ )
BT PEAE ft— 7/ SR/ 54 B/ T R — SN

PR SRR HE O i
(2) W A 7= BT 5 R 48 « AR B e H Bl SARSEEBHEARLARRE AR



126 IR ERFONE == FE A B = TY) 2015 4575 3 44

PN RS S T A RE T B BT 8 B A - BOR 54 BIUK P — MU A= 7= BRHE R — A 7 Bk
HemcE — B B R

(3) RN R BRI A il T~ R 5 - BB R HE AR — SR8 52 5 1 — R RE 1 — B B8 5 %
B A BT BV R W 1 R B — R W/ B B/ W i e HE R — (I S B O o

X 3 AN AR GUAIA IIE St 1 3, A Bl T i Sk (R 1 41 1 63 1R 8 S IR, DA P30 B 45 % A7
W8 PEAT IS R HE L 5 AT AN O AR ARl A9 25 7 A, Dl W A 7™ B HE IO, 5 A7 B Tk % 45 B0 a2
77 2 e AIs A i W i e R BRI

2 REHMNFRBEMET
2.1 SRR SERRHERIE SR R iR B E

AR PR 5 2 M VENSIM 514G 400 B 36 107 S o 2 ) 2R e e ] (] 2) , 8 = 2%
JE TN R T R A B R R AR B LA R R R

R PTITT .

R Kl JH 10 <K JE IS

Tk
S o
AT oot KR <R

AP

k>

YR M RHE ]

SRR | Ragpets TR | [ IR | I | gm0
WAERL | | ek | Rt etk iy | BRI | | BB

KL 72 sk i 2 A 4
BB st i R b R
L3IES i ey Wik A HR

ey ey R
it HaE et
\—’ —— /

Belbicit

B2 AMEkBE R AR R GRARH
2.2 BRBEFERE
(1) BERE % = ITITT 5. x PULSE TRAIN(O, 1, R 1#,120) 5
(2) BRI = A== B + SRIWBRHECE R + B B R HE IR A 5
(3) 7= A7 = INTEG (A5 — fHLRiE R ,2000) 5
(4) A7 PEAFRRAHEIL = INTEG (A2 PEAFRRHEIR 2R ,0) 5
(5) A7 PEAFRRHE O R A = FAAL REAE R x A AT 5
(6) L= BRHEIUE I = A2 7= EAT IR HET + A2 7= i R HETL 5
(7) A= R = INTEG (A2 =i FRRRHER R ,0) 5
(8) A= I RO SR AR = WA AR P e HER x A2 7= 7oK 5
(9) =R = P
(10) ITWATT 8. = SRIQJHH] > B 5
(1) T R AERL = INTEG (PTW i FeaRHE R R 4,0) 5
(12) i e 2R = INTEGER (FRUCR R HERL x PULSE TRAIN(O, 1, RIS, 120) ) 5
(13) RIWFEAF = INTEG CRIGHEER - 427~ H 5 ,500) ;
(14) RIFEAFIRAHEIL = INTEG CRIAEAFBRHFB R EA,0) 5
(15 ) R FEAT WRHE OB SR AR = BT IEAFRRHETL x R IAJFEAT 5
(16) RIABRAHRHC L = R PEAFBRHEL + RIS FEBeHEIL 5



F18 & AREE 4, A BRI SR e HE IR G Bl S AR 5 (15 A 127

(17) RIWATT R = RG] > A= R
(18) R Rt AEiL = INTEG CRIAES FERRHEBRE R ,0) 5
(19) RMid FEirHER R g = INTEGER ( FLUCR IRk HFIL x PULSE TRAIN(O, 1, RIGJAH,120) ) ;
(20) RMA5H % = R 8 x PULSE TRAIN(O,1, R I4JH1],120) ;
(21) # B AT = INTEG (IR0 R - B HR,500) ;
(22) BB EAFIRAHERL = INTEG (B8 R RRHEIUR R IE4,0) 5
(23) BB AT IR HE RO R385 = S PEAF IR HET x B B AT 5
(24) SR BRHECE A = TS AR BRHERL + B B AT R HETL 5
(25) FYCR W BRHERL = BARIARRHERL x RIWTTH.

2.3 REMEXSH

®1 REBEXSH

HAFE HfH CEEDA Ak A CE A
INITTAL TIME 0 K FINAL TIME 120 xK
TIME STEP 1 PN BANT PEAERRFETR 0.001 Jitf
B R 100 i/ K e 7 AR 100 i/ K
I A 7 e HE T LA, i SR S 41 B PN
AR BRHE LA L0
2.4 ERRR

RG89 T2 AL S RS E PG I AT RS B R R AU A g . A& 3, i S AR AL AT
FR GRS 1A A RAF RS E 1 5 47 i A v X HE Bt o ] 9 BR R S 2 g I RS i AL 5
PR 5 R M TS IBOAN [) RO RSLEL , 20 77 A b A S5 A2 1, R IR AL 1) R R A S0 i, PR R B

J:i:_!‘g_l.l_k_o

. ) P
Ee il T EPE
20,000 2,000 [ A A TN A A A AN A AN AN N AR
20,000 NARAAANAAANANANANARAANN T
I \ / i/ i/ \ l’, ||‘| "!J\"“ i/ 'I." |I'. /1 l |/
VYV IV IV IV TV YV TV VYV
15,000 et woo [AALVF AL L A A
r VIV VALY VIV VYL
A I y I ¥ y Y i !
e 1,000 ! l !
10,000 e f i
i |
500
5‘[»0 -’
,-»')'I.:
e [ 0 I -
0 b 0 12 24 36 48 60 T2 84 9 108 120
0 12 24 36 48 60 T2 84 9% 108 120 Time (Day)
Time (D) EFER:T — EFERE  T=1S
EFEEREN T ——————— EFEET ] — EFERE =20

B3 A F AR A A A T R AL

3 MERHMERRHEM R R E S ST

BRI LA —ZR Ry — A B A, — Ko — DK FH VENSIM A BEAT 5 5, B )% 20 T
PR EE AR HET R o A SURYE R GE3h 1 2B R DG 4 (S 800 W BERE , R SR I Jo 4 ool 9 A 7= e
HERCE: AR BRI 3 DS RO TR UL A [ HOE T A9 Bk A 6 i HE i, DA S BN
PR L BERRHE I DL A% i
3.1 REfHFE
3.1.1 ARRMERTHEERGERERE

JEATHR SR A A BRI AR, 2 R S S DR 1) o i o B — A T 11 S0 90 r) R 17
SR BB A 7 Tt SO R B e B — A T ) o 00 1 e o 0 T O A i, e SR SR B ROE T
PERIEE AT SROEARE 1, AFTEBR BT IR o AR SCEBCRIG A M T 73502 510,15 .20 PUASE, BELIXT LE



128 IR ERFONE == FE A B = TY) 2015 4575 3 44

SIMTANIRL R M J 0 SR B R o A P B HE R A R B e D SR B BB 1 A2 Al
0L XFEEMHT I OL AN 2 FPE 4 Jfi .

2 FTERMEABTHEERERE 30000
e HCE () f’ o0 f————~~ ~REBARLE
T=5  T=10 T=15 T=20 o S — BRI
SR HE R e 1284 1314 1344 1374 z . . . . . Berree B
A P HE R B 24216 24186 24156 24126 T=5 T=10 T=15 T=20
B Tl T A 1284 1314 1 344 1 374 SR A

BEREE SR 26784 26814 26844 26 874

B4 R E R AT A b s A o 2

M 4 . 2 A 1: (1) 24 T =5 I, — 2R N I SR B-HR S B 08 5 R HE R 5o 1284 i, Y
T WU R 10 .15 20 B, BRHEBCE T =5 A Fr B, AE DU RS 00T (07 4 smme HE i A 22 3 K, S 1l
LR T =5, (2) A7 RcHE S A 3E A 77 S B R HE IR A= 77 BEAE IR, B T3 K 0 A 7= a2 [ 1
e LA P i R RO S R PR REAS (CAN & 3 7 ), N2 R W I T 5 i 5 B AR 7 PR Al HE T 32 )
WIT [RZme A PRI AR B DT IR, AR SCIREAE Y I 0 P A 0L Tl 2 B ROR I A T =20, BiF DAY T
R, — YR R AR R BRI, — A JRTS PN AR 7 PR St U BRARR , 2 T 2 7 PE Al HE T /b 5 (3) &3
B R BHE AR B AR ieHE R S RN B e HE R B A5 A N B SR HE R, X AR SR A R R
T = S, —A> 2% B AR A AL 1 A SR HE O R 1K, O 26 784 i, AR =AMEBLAE T =5 My 5514 F itk
TR .
3.1.2 RREwhANA F oA T RS AR5 A

TR AR P A R BRI P, 2 AR A I i HE RO 32201, W A 7 e o (b 1oy e s
Hiif i BA F R o AR G O A9 A 7 B HE s 2.0 I 1.9 i 1.8 W 1.7 Wi 1.6 i 1.5 mJL
RSO0, SRR AT 05 B, X A s Ol an & 5 #1383 Fos : IR 5 .32 3 w401, B 2 I A= = Bk e v
2.0 METNFER) 1.5 i, ARV A S HE R A R B RS, —A 0 B RIH A T 6 000 I
3.1.3 RERMBRHA T4 s A 15 B

Xof T AR SR ST | SR WA Bl HIE T & A A S0 K T o 5 i ek SR ) N A A 8 18 7 B 1 T et e, A
SCIE I SR W B HE AR YR Ry 0.2 Wil (0. 18 1 (0. 16 15 0. 14 I (0. 12 15 0. 1 i , B4 A7 SR Ay i HE
TR BB 07 B SR HETICE B ), BT B AE R AN 3% 4 FoR . B HA SR 2 R 2 A Rk, A%
A P B i AN 25 7 R I A, Heash 7 B R PE B R AL 2 R R A HE TR 2 B R, &L 6 R, |
6 FNZ% 4 WIA, Bl S 0r R WA B HE SRR Hhy 0.2 W R R3] 0. 1 i, £ 07 5% A e HE e oA W ) A1, —
A EJABIN > T 2 400 M,

30,000

Pl SR

22,500

15,000

7.500

B S5 REI AR AR AT A AR A L



F18 & AREE 4, A BRI SR e HE IR G Bl S AR 5 (15 A 129

R3 ARIMGREFHAN T AR % SR E

Wl A e () 2.0 1.9 1.8 1.7 1.6 1.5
AL B A T 26 784 25 584 24 384 23 184 21 984 20 784
R FEARHE A
3,000
2,250
1,500 v
—t o —
750 S
Sy
e
0 =
0 12 24 36 48 60 72 8 96 108 120
Time (Day)
EMEERR -0 —— R 016 ——+————4—
EmWIdEsmo ——=——— FRSTIEBHEW 018 ————5————5—
FMTIEHHR 014 3 ‘ FMTIEHHR 02 ————6——%

Bo6 R E IR

R4 TR BARMEBAN T B 5% SRR E

PR SR W B HE A (i) 0.20 0.18 0.16 0.14 0.12 0.10
R #E SR HE R 29 184 28 704 28 224 27 744 27 264 26 784

3.2 (ESHSEHER

3 e XA T PR DL 075 S ] SR, SR Ao B0 A A 7= e IR TR | BT R W Tk 1S T A 8 4 o
BRABEN SRR HE RS B, HAHSES RO 0 A0 9 Bk A S e H I e oy R E AT B B L

3 B SR W TS A B 3L 157 SRR HE TR — 7 50, (ERZ MRS AN AR WL, 32 20 i i 3t
IVBE R A B A i, R TR MR R RIS i o A T S 2 U, A A M R A SRR A7, SRR RE IRl /D T 4
FOZi ) i T AR DN 1 ORE A 7 R R A S L K SR BN 52 1, SO AN B0 — & B A7 o
PEAF IS REANMEL L S LR PR B, T LA 2 T 132 R4 P07 A A e HI G , LA H O 5 P A A
IR IEAHSG . DRI, A9k AR 1 8 % At D3 DRI AR Bl T A 10 e i 57 1) 5 oK A B AR B T P A4 il 5 5 B
R FEL S LA A P A7 i, SRR (R BB S LB A, S5 (RN 6 b N U0 5 1 R sr S UK A S 2R, 04T
AR IE A5 RIS PIE] R R [R] Ak B 55 AR , A A8 AR B L AR SR A AN R U DT R AR A
TR AT A AR AR A R AR I ) S B

R Al AR A 7 TR T R A O S e IS P BRI AT R G LAY S, BBk A 7 e A
FHSRE AR5 B 2t I FEAR AN BRHE I A A8t o T4k, B AR AR B A 7 HE RO A R IR L T
% , ELRE Bl B ™ A, 0 R T e HR T A A — LA BB 08 4, AR R il i 9 A
PR R — TR T AR B AT 55 o BRA = Al il AR 3 ANT5 T EA 7 i ik DA Bk — A5 Ff AR 44
AP RRAHEICR: : 1) BORBIHT s SRR BB AR K 8 77, BB A 7= AL R 7 51 BEAR SSEOR, i
BRBTHOAR AR 32 D IR R AR TS TSR IREAR | Uik DOR AR S, g e 2E 77 i 2 1 155 REAE
1R G e L, R AR A B HETR o 2) 7 Ll 2 R AT 5 A ALl s A B U2 14 g BE TR Al iz B A, 1
KRB R B 5 T8 S m i BALE B 57 I 1 S D AT i AR, 28 Hh 7 d il o 2
AMIPE, 1 IRAEFE ARfe ART5 H A9 BAR KB 3) Ak B 55 AT, 20 /I B4 2K Al 1 i ol 2 A7
55 BHIFSE A1 25 UL/ (TS5 o BEAR, WM OR Al 4845 7 B8, I Xk /N TR Ak Aol , AT A e i



130 IR ERFONE == FE A B = TY) 2015 4575 3 44

AR AV R T 3R 54 ), St T B SR OSSR 225

ORI JE 1 B PBEA TR AR UG R ol A A 7 BB TR ROt 2 TR /N A A B0 T, SR I AR B A
TR o B AR Ak (B B R HE A A i B LA (B X I AR BRI, (A (LR R A 4% i
77 N TR Gai kAt £ R E Rz )7 30 THM PR . SRk Bt 6 B4 sl ot alasd LUR J5
2, R AR A LK) 22 HE A Ao R, K 7 SR A g I M 2 e K 1) S 08 A A R W D ) il /0 35 i
PR 52) R ER K 5 Bk B a7 X (A 9 R 3 el X 2% S AT R B R R K B B £ 14 )
1) S IR IR, DA R R A A RE TR BT AR 5 3) ARG R W i 5 Bk s TR, fR s i TR
T 2R 54) & B Is s e A A8 A A s I 55 ) SR e R0 0 28 i i T 3, v e I s 200
FIRIT , EAR AR SR AN BRAE P BRHE RO , 7 BRI B (BB MR A AR EEZ T 2R Wy i A i HE
B HARKI IS

4 Hig

AR S Ao ST AW BRI B e HE A ZR 8 50 7 2 B R AU, 17 SR U A A 7 e HE T AR i
BRHEICE: 3 S RO B AR SRR HE OB R BRI o 3 XA R 2 BOBE A 5 5, R B : (1) & BRI
i S0 A A O B H R, (ELSSCR AN WS 5 (2) W A 7= X 400 K A3 1 e e B e LA Fi 25
M, ) S e R A I 7 2 R AR Al R 5 AR AR A A e HE R 0 1T AR AR R 2L = e 5 (3)
RIS RERRHE A ARK A AL 23 6], 5 3R 22 HER W Wy o e ) A 288 AR 7 R M B HE B o S R A3
IO BB HE T B ) R AR e A3 1 B 45 R 57 1) L ) 55y, St AP e SR I ARtk A 3 AR o 0 5 L AR )
UL, B A BIR JEE AR A9 ok AR o7 e e R i, E TR TGN BE ) 5 4, et T 58 i

S 3Lk

[1] Si%4, BH%, 258 £T EIO—LCA sy = & & o B MR #Ra R [J]. B ER, 2013 (12): 178 - 179.

[2] Krikke,H. Impact of closed — loop network configurations on carbon footprints; A case study in copiers[ J|. Resources Con-
servation and Recycling,2010(55) :1196 - 1205.

[3] Sundarakani B,De Souza R,Goh M,et al. Modeling carbon footprints across the supply chain[ J]. International Journal of
Production Economics,2010,128(1) :43 —50.

[4] Bojarski A D, Lainez ] M, Camarasa A E, et al. Incorporating environmental impacts and regulations in a holistic supply
chains modeling: An LCA approach[J]. Computers & Chemical Engineering, 2009,33(10) :1747 —1759.

[S] %3, 2%, FH. RADDFNRARICEAELER R[] TV TR 523, 2012, 17(4): 21 -30.

[6] Longhin,Zheng. A System Dynamic Based Study of Policies on Reducing Energy Use and Energy Expense for Chinese iron
and steel Industry[ D]. Bergen: Department of Geography University of Bergen,2007.

(7] 38, FEBRHK A S IFESEFHEKE LK —ET VAR B R ok wg B [J]. AR AFFR
(4 E#HR) ,2013,16(6) ;76 - 79.

(8] e, T8M, BHW. REEFHFFETRAAANELFEENEEEEAAR [J]. LR ZF, 2011, 366(2) : 66
-68.

(9] i, EWA, &, Wakb LIRS melFHI]. ARG KEEIH, 2012, 24(003) : 93 -99.

[10] #t &y, R B Bk BE 4% W R HE & fE Rk 5 [J]. & H A% ,2013,26(3) ;108 - 119.

[11] Ela, T RAS R ZHIH T BT ke[J]. R4 1T4,2013,31(12) :81 -86.

(RS RER)



