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PREICH 47 o1 BB A TR ¢ AR S AT AT N S B DEA Jy i 2 MR R TE A . HL « 30
BT HAETE ¢+ 1 IR F AR ST IR AT BETOAR . 330 2 (0 35 2% 2 fole = e M, th mT R o 00 5 % AR 5 5
BR i A 77 06 S AN AHATF . B Oh(2010.183-197) X 2 2% Ho AR SR 47 50T 44 15 K e T A Bl 2E 7™ vT ek 4R
AP IL R a3 ML A 7= 45 0 (Global Malmquist-Luenberger, GML)
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(2014 74-83) 75 52 BT 50 415 P02 188 0 A 0T M AVl 2 77 238 8 5 T, 2% 300 9 U0 4 R B 1 0 26 AR I T 4 531
F AL FBEAS T ARAR A 77 R 2D . Jianchang Lu 8§(2015.:3093-3117) 2R T X5 801 3 (G5 ¥ (LMDD
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S A HE IR 24 5 BRSSOk B [ PN 2 A Rl AR 7 AR SR Y 3 AR UE 5 AT ARG S = T e A T
R DX P P e A 7 R SO o W SR AR R K T 06 (2011 . 47-57) 43 A7 3R [ A8 B A= 7 AR I R BLHLAE K
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GTECH{™) iy B D, A% 3085 I 43 A 18 9 ke 2E 7= 56728 3 1 R R . GMIL 8 850 ELAA S i dn F
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if# Jha R AL A RN ARAL A WS B A REREAT E— P R AN 40



PP Al BT S TR S [ AR A A W B B JE S e DR M < 63 -

\ 1 Stv(‘rl9ytsbt'g)
1 a
GEFFCH{" = 1+ SF (2, 0 5 )

i 1+ S¢Ca' v b 58) ]/ [1+ Sy (al vy b 58)
CTECH = [1+ 5[3(1"7] sy ,yb’“ ;gs) ]]//[[1 + Sy (J‘Hyvy’ﬂ i’g‘ 38) ]
£, GEFFCH! "' GEFFCH!"' MIGTECH!'GTECH! " #88K T UNTH1 23 BIFm M ¢ B e +1 Ip &%
LB (RO A AR HE 2 GRAE) .

ASCLLST 8l EAFBEIRVE M AR - B R WA &, B RA 7 Bl (GDP) 7 Ry B3 7= A &, CO,
HE RV S AR B AR L e SBM )y [ B S bR AORT GMIL 8 850, X — 7 — BV AR A R 1
e 2B 7 AT I AR

(Z) DEA F5iE il E i & 7= R R KR

FEFRARALL A3 M7 05 1 (DEA) Al 118 2B 77 28 1), 75 E I B A 5 = Fh e AR 5 FP ™ 225K
P B R B Ty Uk AR SURR B — B R AS [ R AEFEAS I (] B P A IR D R T AR
R AR . FRATE BN =R AR 3 5 R 55 B A SRR PR T R A B o e
GDP 5“3 7= 1 ” = AL B HE i (2 % % ,2010,95-109) 3% 6 5 it 5 4% 3 % 5 U5 F 1 7L 42 47 . Penn
World Table 4l 2 F1 35 HRE IR 5 . HAKWT

1. #qAZE

(1) 55 8 J7 B4 (Labor) - A5G T A 4E 0 15 J8 4 A5 & B bR 55 T4 806 35 2 5516 2 A\ I 2 X
R REAAS < BT AR5 2 B BN B2 W IR 55 1 A 7= SR 6 55 T i N B . B8 R U5kt SR AR A T B8 7

(2) GEAAE i (Capital) : i fEARMEN 2011 AF R4S M 3650 , B K U84 Penn World Table $4 i .

(3) BE VA I it (Energy) « A% ST R F 1) 46 A5 20 01 G RE R TS 2% i it . b 00 DA T i 0 Sk 5807 17 K
a5 T LA AT 5% [ 8 U8 38 19 A DG 4 45 $4ls — Toal Primary Energy Consumption, 4] 2% R 5 1 2%
SR PR T IR BE I (quadrillion BTU) . 04 S U6 25 [= fE 5 2,

2. 7R &%

(D% 7= H (GDP) « # FHAE bR A B N AR 77 R L 3 AR 72 R b 388 B 45, AR SCak % GDP i
AR E N 2005 AERAE MY SET0) . B SR VR -t AR AT R E

(D7 (COL) AR bR A SO, HE & Al 5 i CO, HF Il I 55 A8 303 £ — A0 i HE i
S BRI TR E R E .

M bR  HER M TSN 1 PR .

F 1 WEBEFEHRNT HIBRNERESITER

(5

TE TEEX BAL XA ¥ TRAEZE &/\E & AE
CO, CO, #HHXEE EA 1265 221. 6485 805. 3926 0.1296 9222. 336
GDP GDP %% Zf:offf,f‘ 1265 1.37e+11 | 3.95e+11 | 3.59e+08 | 5.27¢+12
TEMEL
Labor ZH N K A 1265 3.33e¢+07 | 1.14e+08 118033 8. 06e+08
Energy RIS T k3% A 1265 3.209062 10. 5302 0. 0077 119.5335
L . - |7 2011 _
Capital KAGZ ?\z‘uﬁ%j 1265 1261593 4444321 4410. 485 6.94e+07

et n R RGE B B 10 89 n 5 .

MG BB 3R 2 il TR T GML 15509 1993 — 2014 4R —af — B "IT 2k 55 [H R AL L i
B AR AEACAR BRI SRR A 77 3 AR SCR B (1D 4% [ BB A 7 R B IR @S . B 21 DEEIN. 5
34 A E KB A 7 R R T T 1L UM 55 D E KRR ERBRkA - R B KBS, ()@t
BRCRALAHE RO B AR A A8 RO KR FATTI O B AR TR L 55 [ Bk A4 7 3 (1 48 w8 T 245 4 T 800K
AR . S EBR 20 A1, 55 35 A FE Z A RCRAL AL A8 B R T IR AR A 45 8 T HLE ROk F 2%
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AR A P B KRR R FHAR AR AR K A 5 101261 0.99%0) . B FRATTIA N » R ik
AR HES 55 FEIRRAE AR R A ER K,

R2 19932014 £ RER 3 EKigHREIE

T | BEZK | BAZK | WEFE | go | BEZL | RAZM | BEFE

1 e T e H T
ALB 1.037278 0.987025 1. 023819 LKA 0.98712 1. 009897 0.99689
ARM 1. 100567 0.946658 1.04186 LTU 1. 061859 0.991696 1.05304
AZE 1.101742 0.94592 1. 04216 LVA 1. 061889 0.995754 1. 05738
BGD 0.957861 1.017426 0.974553 MDA 1.06713 0.95921 1.023602
BGR 1.013193 0.986328 0.999341 MKD 1.018639 0.976917 0.995125
BIH 1.026243 0.982489 1.008272 MNG 1.007944 0.968868 0.976565
BLR 1.070674 0.985195 1. 054823 MYS 1.014265 0.986292 1. 000361
BRN 1 0.963288 0.963288 NPL 0.963444 0.991694 0.955442
BTN 1 0.956782 0.956782 OMN 0. 955406 0.986016 0.942045
CHN 1 1. 065819 1. 065819 PAK 0.999745 0.991839 0.991586
CYP 1 1.010078 1.010078 PHL 1. 009983 0.993866 1.003788
CZE 1. 022126 0.993204 1. 01518 POL 1. 045495 0.991788 1. 03691
EGY 0.940223 1. 01564 0.954929 ROU 1.019909 0.997487 1. 017346
EST 1. 049926 1 1. 049926 RUS 1 1. 063453 1. 063453
GEO 1.072597 0.967001 1.037203 SAU 1 1.027779 1.027779
GRC 1 1.006323 1.006323 SGP 1 1. 018891 1. 018891
HRV 1.011963 0.995533 1.007442 SVK 1. 050069 1. 003564 1.053811
HUN 1. 016706 0.994406 1.011018 SVN 1. 024038 1. 003372 1. 027491
IDN 0.980623 0.999429 0.980063 SYR 0. 959535 1.007141 0.966387
IND 1. 015985 1. 058845 1.075771 THA 0.991707 0.987687 0.979496
IRN 0.985811 0.989953 0. 975907 TJK 1. 034569 0.968699 1.002186
1IRQ 1. 048994 0.987584 1. 03597 TKM 1.01007 0.983766 0.993673
JOR 0.993537 0.991705 0.985295 TUR 1 1. 007539 1. 007539
KAZ 1.037341 0.99346 1. 030557 UKR 1.012276 0.990562 1.002722
KGZ 1. 105848 0.912785 1. 009402 UZB 1. 040803 0.970095 1. 009678
KHM 0.977126 0.98913 0.966504 VNM 0.975163 0.990996 0.966383
LAO 1 1 1 YEM 0.939169 0.990903 0.930625
LBN 0.982336 0.992569 0.975036

. F£H ALBLARM, - \UZB.VNM Jy [ Fr i H 1) = R0 .

(2) AXEBRHARFEANREER TR

LB AR R %R

H T R L L % ] R A8 3 T AR A T SO TR O R BOURE 1 R W ) R 4
B H 2 SO AT AR (Z 64 87 65 DMEZO . AT E B 65 4 NS EAEN L 3L
66 K. FESEUES TR 7 AN ZE O35 Dy B S 48 L 4 ) L ZE R ZE L SR L BT T SR AR LR
IR [ RT3 A S il A 7 E R AR L A IR B TGk AT A R A B AR B s i el Tl s e S GDP B
191 i 5 08 i B & 0 — 25 MW B 4 1 1 58 (Rl B o L EX b L A6 5 FNRE RS D o PRI 3 AT T 2 A ik A 7 3 ) 08
PRI A FEAS [ K 55 4
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2. B A B A B 69 i B

TEARSCER I E Kb A 15 D E S S8 TR . AT 788K T 1991 MRS 45 16 B 20 2U8000
PEGEiHiX 16 A E RZ AR bR N 1992 £ FF IR Ge . 53 41,1992 AEHE & B BUR [R]R A 2= 5 23 8k
SAEAR AL R A B FF 8 T (BB A 1 S5 AR AR HE 22 2\ 29 ) (United Nations Framework Convention on
Climate Change, UNFCCC) , i At 5t b 55—~ Bl 28 2 BR S AR fb [n] @ i AT B PR G ER A2, B 7E 2T
P 1) A Ttk S O = AR A HE R AR X 4 KR W Y Bk 2O . R B K 29 ) TR & AT
PREVERBEARESE . PR, 1992 4F AT O 42 Bk 1E 23k BRI 5 0007 9 BLFR A8, IR Ot FRAT TR A A 1) ] B
F R U6 4 B VB T 1992 4F o X T #URAE 0y . B T8 BT IR K Lk 5 T 2014 48, 28 b AR SCRT s Iy
FEAIS (8] By 1992 —2014 48,

MO B A 7 BRSO SR S AT

(—) BIEFRKBESEREE

BTk A 77 R 5 2B R AR PR AL SRR B BT BRI E R R AR Z G 577 A
KRR A 40 R T 12 % B BISK B (2015 .3-28) B ACEE + B 5% Wi Bk A 72 R0 B2 %0 3R 20 o
T =2 R R AR — T O R BA AR5, FBAES LERBARAENHEILT .
PR R A AR s IR P R R A T AR R A G FRATTRE LA O X7 B A R (Leibenstein, 1966 :392-
415) . BT ON ALE R A 12 Bl T T BUE R 1Y 44 AR &= 5 S R A S T AN R 11 O
T KO AE S o T TR B AT A A3 S L B S T B D AR T R T AR T R B O R A R A
JIHE L R R 5B R AR A O FRATR LT S “ B R A &l 7 R R 5 58 R TR S HOR AL
R AN E RN XA I EZR SR E RSN D), BE RN S e AR
HE R E A G AT A B ERBOR"H R

TEAT B A 25 43 A ik A5 3 & [ 19932014 AR £ AR A 7 Ak T HE S - FATH R 27 59 T Ak
B o B AE 2R R U EaR =R R % A 7 FE (LD CP R0 152 e (LA R i e ek vt . T An i 5 t 43
RN EFK SHEM)

CP, = (@, TE,, + . TE,, + =) + (¢ EU, , + (¢ EU,, + =)
“XRTEER “ERASME R
+ (Y AE,, + v, AE, , + ) + TX ¢, (6)
R R

Horp g i X3 S0 46 Ay Bl 5 45 R AE B 4R 1y b X

AT SCHr R, FATRE e A= 7 R By s e R R MEHE o = A — R X TR N R HE R A
B S A G R RARMME AR R S ER AR A B =R ERORH R S E R S
A5G PR DA U0 B A 77 A8 52 i PR 2R 110 2o 8 1 8 0kt = 2 PR 3R R T O 1 ik 2R 0 B5dls  FRATT R L 2
HAMIE o BT s AT AN FED

X TR — KA R CXHCRH R RATH EPIAD 665 AN GDP” R X b IF ™.

L. “ N3 GDP” (perGDP) : GDP a] AR R — B By A J 8 B B i1 T 45 1 A9 N B o RO AR TR S e DA
IWAE PR R BN 2T FRATTE R A GDP, B >k - H AR AT 88 1 .

2. R HMIFHCRE” (Fd) X e FAT LA X AMER A7 BE” R it o 3X — FE AR HE SO 5 b A 5 [ A 77 A
{E (GDP) Z bb”, o 52 5 A S 48 G2 MR 55 1 0k M0 101 800 4 16 R A 7= (i b i 00 . 0 R R - i A4
T8I P

MTFHEZRKEAR CERAMINHR RN FEZZE =AW O RARER Rl 25
BRI AR HE R .

L FRATT R 8 %8 B AT B 1 (15 GDP 1 H 43 Hb) 7 (Inventory) 3 {0 B & (9 i) WA N B & (& 2
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GEATE BRI LR AR A DA [ B B A0 o B R IR SR AT B I

2. AT 5578 12 57 (B AU Bl 2 5 R 7585 T 0 52 BR 57 3 A 28R 10 % 42, AT 0%
NS HR B 15 2 U EEANDRAS S 578 IS 55, B8 L 15~64 2 B AT WE D
HO 7 e 8 B A O B AR bR o R R U T SR AT o

3N AR AR BR (perCOL) AFPR AL NS A MR S5 DEA Jrik i K™ — 4
PR HE T 12t A DG IC » B AT 5 [ B I8 % S A e HE OB B R L BR DUIE FOR AT BN L BB
P A BB COLHERCRE" B RCs . Bt e U5 . 5€ [ R U8 | T S R4S s

XTSI AR P E AR N R AT R BUG UL SR B Rl A5 B
AL CREIRI SR A R S BOR UL AR DL RE B UM X 28 T I T BB BE L SRR A o A DL JEE
55 8l 77 TR A A [ [ A I S A R R A% T B B AR R AR L b A5 R A A A P L E A T =
7l F 5 B HE R B DDA SR 9 58 b R R A T DA R AR IR AL S WAL BOR TR B RE
R B 254 1 LA RE 2 [ 531 g A

LW T B RUBE 48 B (Gov) » AT 2 5 SCHK Y 38 5 ik 1 — e BUR e 298 9% S Gl GDP iy
T HO AR BEAT MR . BRI i AR AT R %

2. Tl — T B EZ AR s O E B G Ik 70, 9100 O [ SR WA ZE B Y R 4K
B R FERAT) DRI 25 i 8 6 5 1) R A T AN —  FRAVT PR 3T A 9 s 07 [l S BRAR AL R 3 22 57 . B
PR B 4085 41 B O T A 37 0 AT BN B Gl RO TR D 7 (U rb) B B 8 o M di ok
U5 T SR AT B I

3. BT S =7 M MU AE A7 LB 7 Mk 547 (Ind) 53X — 5 AR 80 SO Tl 3 I fE -5 [ K
A7 BEME GDP (LA 2005 AR RS M S 0T Z He” o B ok I8 i S AR AT Hodl % B R BE . SR T
AR A YRR P2 P 2 IR« A T SR AT R A AR A [ R XA R AR R bl T AR SR R A R AR Y
U S AR AT DA P o i G0 D AR R IR — Bk FRATT e £ 1 i S AR AT VR 4 A Bl 1 1A
KR IR 5 X FE i 25 AN 2> BT IR BRI T AR S o 0 TR A SR S AT A RO 2k A 1 5 AT A
YA0HE 7R 9 AR L K dh AT PR UCRR S

4, BB Ginv_rate) S8 AR AL HE [ AMZ B 5 B A B PR ) -

“TE SRR I A A AR B A R AR BT (FDD L AT A B R A (A GDP 1 4y
OO 7 DL o Bl A U R AT R a7

“RE N BT E ORI R Al GDP Y 23 H) 7 (Dom) Cot A I J80 R A ARG Bk O [ 9 450 5%
MO o B R R« T S ERAT R

5. X T REVRIH P A7 (Eng) 3X — 48 bR » FATAY A i i 72 55 00 58 2 R AN« 2 5000 RE PRTH 9% A0 8k A=
7R A AT B IR FEAE AR 22 4 op T — [ B A DI A R B0 2 DX s ) 1 [ R
MDA . LAt Oy SRk SRR AR A L LT 5 Ky T e P A5 A1 g R A A TR 3 A R R L IR BUREAR 1Y
FE TR TH B 45 M A D 1230 DR AT LR P RS Ao B T8 oy B3 RE TR 119 LU R S MIZ A A » 1T HL I — 4 B 0 5 D 1
BOMAE RS BBETRIEAE R Z . A — T 2 R SR B AR R LR R SRR AN T
AU g B¢ A AN R IR AR R R - SR R RE IR ) o AR AS SURIBIF S8 0 G —— ik A 77 26 7 3L 3K
1R BE VR 2 2540 7 56 AL O “THAE RE TR A B 35 27 . BT 5 ad FRAT T e B0 [ AT 8] U A fE
1125 B2 i HE T R T %38 7% (Emission Factor Database. EFDB) 25 4% 3% 18 4 i 45 P 1 F1 4% [ 76 52
B A SR A Bl - AR5 FRATTAEC 2006 4F TPCC 5 58 I 4 AT 46 B D A CRE TR 2 b A 4R R AT 22
A TH IR AR  ZJ5 BT 55 A 25 MR B HE R 28 e LA ERZ R AE i 5 M RE BRI AR REZ L

o1 T TPCC IR A Pt 45 b rb B0 o [ B9 A o ELHE R R JH 19 i 487 (L 50 3 2 A 1) 4 (BT
B S EAR R E b %5 R [ A Bk &+ DR 7 00 5 L A 300 T 90 B 90 A% 0 AT 349 e B v [ o
IRGETHAFE S 2014) b 1Y [ SR HE R 45 & b [ [ S8 b fE GB/T 2589 — 2008( £ 4 BEAE 153 18 U ) 8 B -F
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PR K i 2B

(Z) BREFRWSR SKIE S

1. 5294 36 75 ik 64 HL A

B WSS BT 7 B — M = o RSk A X B IRBIURI A5 1 B MR SK (Baumol & Oates, 1988 Ray, 1988
34-39;Sala-i-Martin, 1996 : 1019 st 3 %\ & 44 ,2002:33-39+94-95 ; #k . F 4, 2006 : 14-21469) , Ho o W S AI 4 X B
W SR T 46 XU B (Quah . 1996:1353-1375) . KB o YEX Y BE B 48 A5 J 28 HORE X WO BSUFF 78 B9 s 5 B 2
B A 77 2 ) B R B S i /N . AR SCIE AR E 22 8 S R o REOCRITHTS — i — B8 FEE XN
B 2B 77 R B OB BE L =R R BT RA R s

N - N
JZ (CP, —CP)* >3 (InCP, — InCP)*
S: =1

i=1 ~ 7@ — i
N CV—Cip o N YD)

i HE RS REHEDE . CVAREL R R0 RF o RELCP KBRS R, CP IREA =R
PIME . N AR E R B I FmBUE RIS
Y3 B WSO 25 [ Bk A 7 A B B 58 4 A ] A A 25 0 0K LR A 7™ A ) 1 2 1 I RE R T
TR A 7 A B S T 7 ARG A X B W SR R T R O
giv1 =a+ BInCP,, + 9 + p + e, (8)
A i E S e E] L InCPy, i B e AFRRRA P R ROE 300 @i i BB A ¢+ 1 BB

A syt DT P g inCp R P € [0.21 0k T R IE Y

()5 B o o M EREEIR, 5 oy FEIA A 7 R B L R s e, 40 0 30K R 25 1 5% 25 S5 1) A IR AL
IO« Bt (6] 2 A 0 B[R] 500 5 oAt - BR300 . 224 [l U5 R B0 B I 35 Sk B i, DU B A e 46 X6 Bl SK.

SN BUSIUR AR i T 45 E AR MEAS [ 45 B A AR S KR AN AR R ZE R s e A 7 K7
15 B ARSI . A = 3R WG KT 25 ik AR 7 RO I KR R — 4 gk
SRR ) FE Rl 1 A A R A A S AR, ROR AR E B SR T AR SCHE A 2% Miketa &
Mulder(2005:429-453) 1 Wana & Mulder(2015.253-264)%F [ 5 J2 10 A7 . 2 T 14 B I8 4= 7 3 i 33 47 Uk 81
Sy AT R R b A TR SR B B

gi1 =a+ BInCP;, + yperGDP,, +AFTD,,, 4+ + ¢ENG,, + 5, + 1, +eu., (9
AP v A R G553 5 A GDP X AN TF 50 1T FE BB R 5 7 5 55 52 PR 2R 00 1A R AR
Lt YR SIBERIAR ] . 4 ml U9 R 5k B W3 N B W B AE AR A B RS

R TR 1 B, B8 e s i A R AR 0 LR RS (RD SRR LU E A A L R ER) (H AR e A=
PRSI A 56 25 SR AR RN B LS TN 25 A B R AE T g SR TR R R A FE AR I
FRATT I S B8 IR H5 B 357 Ja8 A T S 8 33K P A () 28 Y ) 8 A L B AT IR AN AN ) 3 B T 2 R B
B T HAFF A G0 2 & AR TE R R R A R, R, A SCRe AR IR 11 A8 e 3G KR AE R
RS AR ATT AR

A BSOS 39 43 45 I S48 A I H R PE SIS L N 3R 3 TR .

WEFRALTE 7 EE I L 2B 4% Hausman K350 77 B I8 5 FH AR 30 26 X5 BUC S 75 1% . Hausman £
02 A SN AT FEAR (S ARG 30 5 ik o AR 5 YR TE A T % BUSC SIS Y I ¢ R BB A TE P A= R T A R gt
T AE 5. A RO WA [l 8L, W] 2 A T AR — B 25 43 GMM A6 3, 5L R 48 GMM k3 i (o @ 4,
2005:19-29) . ZF b o 5 S 24 S0 38 FH SO 5 TR TG 56 446 X B S5 4% 2 BT B4 A A5 AR st L B9 T I IR
()X ¢ 0 B SRE AL, FATTAE FH Hausman #6550 77 55 (2) X T 4 00 pUCSOBE AL, AT T T Haus-
man A5 55 1 HEARECE 4G T 7 S A AR — B 2547 GMM Al A fl R 58 GMM Al .
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2.0 WS B
FA ] A B AT 4 T S R — 7 — e R T N A e AR 7 AR MBI D IR B AT BT A T LA
ik DEA J7 ¥ 1 Bk A= 7 200 [ K A 0 AT o WU &1 1 iRy = A/ B 50 1993 — 2014 4
il — A TR B A B AR 7 R AR E2E A S R BOR o R B AL BRI
RI BREFEUERBPHIETEMBRESRITER

TE B TEEX X E ¥E PR ZE BINME EXE
@ Bk ERG TR KE 1155 —0.0000 0. 0295 —0. 2491 0. 2989
InCP — B R AR 3T R 1155 0. 0050 0. 1086 —0. 8151 0. 8237
perGDP % A GDP w38 % & 1155 120. 9307 188.2698 | —524.2968 | 1455.374
Ftd % x9N TF A 0 ¥ K & 1155 1.2984 6.0518 —78.0681 48. 2637
Inventory Y o |(HBOFARE R KE 1155 0. 2264 1. 1740 —4.5987 12.5857
Eir % ok Ay R d K R 1155 —0.0859 0. 4780 —2.7000 6. 2000
perCO, %o A CO MKW K F 1155 0.0117 0.2731 —3.2395 1. 3451
Gov % B LA 0 ¥ K & 1155 —0.1848 0. 8548 —8.6652 7.0227
Urb % WAL ARy Kk R 1155 0.2107 0. 3697 —0.5510 1. 2930
Ind % FE b 2E M R K K R 1155 0. 0700 1.5659 —21. 9542 9. 4559
FDI % BRIEIE SR E 1155 0.1620 0. 8689 —16. 4419 4.9119
Dom % EE S R GE R 1155 0. 0696 1. 8900 —26.9736 13. 5779
Eng Y [E AR A TR K AR 1155 —0.1377 1. 0962 —12.2715 7.2553
PR R A 3 R
0.30 0.30 0.20
02 —r A osAa A
015 e A\ A 0,15 s A A\ OJOSLA\QiQ&;;JAGRI~¥:7<
] A = . R ot =l
—_ e = = AN AN ANANANANAN —_ = = AN AN ANANANANAN — = = AN AN AN ANANANAN
— bRz — M (FRHEE ) — AR E — et (BRFRE) —3 RAH —4M G R
B 1

Hy P 1 A] L = AR R AR R U SRR AL L B0 A B PR BB - UCR R R AR g e
HE 1993 —2008 AF S FLE B T RE A9 R # L M AE 2008 —2010 4F 30 b TR, 22 5 16 8 81 Uk 3y v Be 48 1
WRFE. IR BB, =R RECY 2 TR RIS i 2E - R B R B 2 R R IR —
U 2 A B AR R AR AE o WK

3. B M HE T

(D%t p s

B T 450 pUSAE ekt g S S it b alEAT . FLAR B8 A5 2 T4 Xt B UK SIIT 75 48 A o R G 78 A AR 32k
WOZ A R, B FORRREA S B — B0 % &5 AT 4 X 5 S B AR [ 58 B AR 1) ] B B 5
KA BUSIGHATS — » LA SR USRI REA E K REAS I ] BOA U L FLAATE 2 0L F 5 9 45 p S 4 .

(2) A% pULEL

Xof A ] B 1 6 B« FRATT A FEAS I ] B2 19922014 4, it T DEA J7 B S0 A 7 48 LA 1992
SRR HEAE RO B A Bk A R AR T 1993 4R, T 2014 Al AU AT L, g IR R — 4R
(2014 4F) B4 Ny 0, FELXT USRI B WS, g 3 R FATT 1) B e ok A o, DL FRATTAE T30 1 g M
Ja MR 2014 AREHE o &0k, FRATIRUE I 4a % B USSR USRI 25 14 B 1 20 285 1T A [m] U 114 A% A i (1]
Bl 1993—2013 42,
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BERLC B H R 2 %8 B YOS Ak T4 5 - AT St A7 26 1 i B s 19 Hausman #2565, /i P {H
(0. 9998) ) Wt 17 3 45 B AL A0 ASE 28 Sy e A1 0 5 ey U 285 5 AT L InCP ¥ [ 5 R B (@) 1B ) $ HLAE 100K
PR R R X R W] 55 AN R BBk A 7 RAFTELE RS B WS, HAR B AR 7 3R A [ 52 A B S U R AR B
KT mf A R E K

R4 ROEHEEAPUFERNEITERBETE
g D 2) 3 )
. —0.0389"" —0. 0498 —0.0581"" —0.0569""
InCP o
(—5.53) (—7.28) (—3.00) (—3.82)
. —0.0561"" —0.0595""
L1 InCP (—4.03) (—5.15)
. 0.0001" 0.0001" 0. 0000
perGDP (6. 04) (2.27) (0.76)
Fud —0.0004" 0. 0005 0.0003
(—2.45) (1.22) (0. 66)
Inventory —0.0026" —0.0042 —0.0072""
(—3.09) (—1.38) (—2.74)
Eir —0.0097"" —0.0130 —0.0058
(—4.40) (—1.45) (—0.89)
5erCO, —0.0133" —0.0624 —0. 0387
’ (—2.76) (—4.58) (—4.59)
Gou —0.0012 —0.0059" —0.0029
(—0.95) (—2.04) (—0.93)
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(—0.89) (—0.63) (—3.64)
Ind 0.0022" 0.0019 0.0007
(2.98) (1.20) (0. 39
0. 0005 0.0032" 0.0043"
DI (0.51) (1.80) (2.72)
Dom 0.0022" 0.0022 0.0050"
(3.73) (0. 90) (2.48)
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(—6.29) (—4.68) (—4.88)
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(0.88) (1.06)
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c 0.0002 —0.0074"" —0.0076 0.0019
(0.10) (—3.32) (—1.19 (0. 50
R? 0.0268 0.1418
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Hausman test 0. 00 48. 62
[0.9998] [0.0000]
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0. 3009 0.1261
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T A 7 2R 1 BEAIR
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A Study on the Convergence of Carbon Productivity in the Major Countries

of The Belt and Road and the Analysis of its Influencing Factors
Li Xiaoping & Wang Yang (ZhongNan University of Economics and Law)

Abstract: Two thousand years ago, the ancient Silk Road from Chang’an (now Xi’an) to the west (e. g. , the Roman
Empire) , became the major trade route between China and the countries in Asia and Europe, so the ancient Silk Road at the
time is undoubtedly a great international business artery. More importantly, it was a bridge to promote the friendly
communication between the East and the West. On September 7, 2013, at the University of Nazarbayev in Kazakhstan, Xi
Jinping, the President of the People’s Republic of China, presented the “Silk Road Economic Belt” strategic initiative, also
known as “The Belt and Road, B&R”. This strategy is different from other international “integration” project. Its purpose
isn’t regional control, and does not interfere in the internal affairs of other countries. This makes it more feasible. The scale
of the strategy is large enough to integrate funds and resources to the greatest extent, and peaceably promote the economic
development of these countries. Through the expansion of the cooperation with Central Asia, South Asia and West Asian
countries, the development of China’ s western region can be promoted, and achieve the balanced and coordinated
development of the eastern and western regions.

The “Silk Road Economic Belt” is the latest move of China’s opening-up policy. It means the policy has been matured
and balanced. This economic belt crosses Asia, Europe and Africa (the 3 continents accounted for 82% of the world’s total
population) , and directly covers the population of nearly 3 billion, including countries with abundant resources which need
to improve the capacities of production, construction and transportation. And these factors are our advantages. One of the
main purposes of the economic belt is to build the unified transport facility from the Pacific Ocean to the Baltic Sea, and to
create a win-win situation with partner countries.

Although the current contribution of the economic belt to China’s total economic output is relatively small, but if
broaden the horizon to long term (such as 30 years), through the realization of the transportation passageway between two
seas, the gradual completion of the road connectivity, the liberalization of trade and investment, by then the economic belt
of the Silk Road will grow into a prosperous region with rapid growth, China’s eastern region can rely on the low-cost
logistics to enhance its global competitiveness, while a number of urban agglomerations on the economic belt become China’
s new economic growth areas. such as the Western Triangle Urban agglomeration, Hexi Corridor Urban agglomeration and
Tianshan northern slope economic belt.

Industrial development must be accompanied by the increase in carbon emissions. To achieve sustainable development,
we must explore a new development path of low-carbon and promote the fundamental revolution of social productivity. Low-
carbon economy is a new economic development model, with the basis of low energy consumption, low pollution and low
emissions. CO, and other greenhouse gas emissions should be reduced under the premise of economic growth and improve
people’s living standards. As an economic big power, China is responsible to assume more responsibility for environmental
governance in the world development. With regard to the former, our developing experience is valuable for developing
countries, economies in transition and emerging market economies. It is not only with theoretical significance, but also with
practical value. It is able to provide practical technical assistance. With regard to the latter, we would like carry out ecology

responsibility, and benefit as many countries as possible. “The Belt and Road” as a national strategy aims at promoting the
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multi-country common development. In the future, related countries as a community of shared future will be one of the
areas that have very strong bilateral trade growth due to the unique process of market integration. Its development plays a
decisive role. This region not only is the major source of China’s energy imports. but also has a core position in global
energy supply. Therefore, energy cooperation is one of the focuses of the strategic plan. Whether from economic
considerations to improve the energy performance, or environmental considerations to save energy, we should take carbon
productivity as the breakthrough point, and view the degree of coordination between economic development and natural
ecology of the countries along the “The Belt and Road” from macro perspective, and try to improve the living standards for
the people in these countries and play an active role to the environment at the same time.

Carbon productivity is the core of low-carbon economy development, and can be used as a indicator to measure the
effectiveness of regional economic development and the efforts responding to climate change. For a long time, the way of
estimating carbon productivity has been in lack of scientificity and accuracy, and there is no scholar took the low-carbon
constraint into the framework of “The Belt and Road” area to analysis the trend of carbon productivity and it’s influencing
factors. Therefore, in this paper, we measure the carbon productivities of major countries of The Belt and Road from 1992
to 2014 by using Global Malmquist-Luenberger index that is from directional distance function based on Slack-based
measure, and have an empirical analysis of the influencing factors to its convergence.

The study found: (1) the carbon productivities of the countries show growth trend on the whole, and efficiency
improvement is the main factor of the change (the annual growth rate is 1. 01%); (2) there exist ¢ convergence and §3
convergence in the carbon productivities of the whole countries; (3) the promotion of GDP per capita, opening degree,
industrialization and investment rate is the effective way to promote carbon productivity. On the contrary, fixed capital
ratio, employment-population ratio, CO, emission per capita, government size, urbanization and carbon content of energy
consumption play a negative role in carbon productivity promoting. Therefore, the main point of the major countries of “The
Belt and Road” is to raise the factors’ allocation efficiency, and developing by openness is also an effective way to raise
carbon productivity.

In general, there are many important factors that affect carbon productivity. But because of the different geographical
location and the level of economic development, the influence of the above factors on the convergence of carbon productivity
varies in different countries. Only by optimizing economic development conditions and reducing carbon intensity can be
conducive to the countries” sustainable economy development.

Key words: The Belt and Road; carbon productivity; o convergence; 8 convergence
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