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Tab. 1 The table of carbon emissions coefficients of different land use types

IR H 532 THER R B LR A AT S
Bt (EFTEREKH . SIS  KGEH . S, SEHD) 0.0422 kg C /(m? - a)  FIBREDY, PG
el (EFE2RE . SRl . A5 . A el B Al el b ) -0.0730 kg C /(m* - a)  IMBRE, i s
MH (LA M . AR . BUMHL . RBUMEER -0.0613 kg C/(m’ - a) Jrki=E"; ERIAEN,
M M LR ) AT A

Fh (RIACE D, OHERIRPCE I SR PCEHAAL ~0.0021 kg C/(m* + a)  PMBRAE™; ArikirsEts
TR L)
AL (G5 R T b RIS @2 5 i) [OEERIEES —

AR AR AR O TRk —00253 kg C/m*-a) PN, fiiftmissns
i WK . 2EH R ) 1L K e £ KR

B HTHE)

KA (EAETEE B . R, YR, B —00005 kg C/mP-a) P, giiknis
L B ERD)

Ve ORI KRB AR L0 AR P, FEI R P A KRB, 8 MR )
Hy " FRTAL,
fift P R v AR ARRBHET ;B0 2k A AN EY AR B B R oA VR BTl ) — 4
ot B ZEAE RN I HEH i HE A . S AT AR, 45 A w1
PR B FISAGSAE, A CH0.0422 kg C/ (m? - a). 55, FHBAORRHEC RS, e it
HE BB FE S RO A Sk, B-0.0730 kg C/ (m* - a), 5=, FHLABRHEK ZR
QR RNES NS i = o i 2 7 N [ I P 1 3 = R o [ P S o7 S = < iy e W
H3-0.0644 kg C/ (m’ - a), WAHHE"IE-0.0581 kg C/ (m* - a). LA LRI
R, I HFZEF R T AL I WA, MO IRR SRR, AR SCEGX A R AW IME,
H1-0.0613 kg C/ (m’ - a), 230, FHIABHE RS, MuiFb IR RS L2, A
SCR IR 280233 5T HOR A iscHE R R (B, BI-0.0021 kg C/ (m* - a)o 2, 7KIRH]
AR HERCR A, I O AR M A 2 H T R A K R b b R T
WL WASERH, AR MR RUKRIEG . AR, ERUKEAET, B
M, MERERGL, MR HETRIRE, HIEPAIW R R K TR RER,
A SRR RS T K R 5 it B T S 1 R T A 2 R M B HE TR WS R L 4R A K
1, A SCHUK IS H BRI 2R B0 -0.0253 kg C/ (m? - a) . iy, AHFHH R R HER
FE0E o FAANRE R AR M2 S BRI BE T AR R, R T A b 2 2
LRGeS ERTh . TR VO RRb . BA AR X LA bR, X
A MBI AR A, (R4, AR SCHUHERL R 400 -0.0005 kg / (m” - a).,
2.2.2 [EEHAIEGE X FEEIEEE MR, FEEAS . A, KRR
ERBRTHFE = A M BRHE IOR I FEAG 5. SEHUREVRE R . VRAS MR . b PRI . fREk
PR R R AR TR YR L SEh L Rk . Wik
WAL TR HAA S . RO Ty, BRUREEARIR T 2006-2015 4F 1) (R R4
THFREEDY . T (RERGIRLE) PAUAMR TR T 2T RIS 2 B g, FahiaX i
FIBREVRTY e B 45 5 1% X 2 19 GDP £ di A BEAN AR . AR e 50Tl Y GDP FNBEVR T 2 A
i (MARAERS) T3 T W7 GDP BEFE R AL (MibRMELE T I0), RERIES X B0
GDP FIHEFE R BOR 4205845 X B RETRTE $% B ot A SCh o 2 30 10 AR TR A 28 Ak
%, AR A AR S e TR L T R A HE R N L S TR BB TR
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Tab. 2 The table of carbon emissions coefficients in different types of energy

AR 44 PR Priree Z AL W R B Cry || BETRA R Priree Z AL THERCR Lt Cht)
R 0.7143 (kgce/kg) 0.7559 JE 1.4286 (kgce/kg) 0.5857
PEHGHE 0.9000 (kgee/kg) 0.7559 Rl 1.4714 (kgce/kg) 0.5538
FoAtb ks 0.2857 (kgee/kg) 0.7559 T 1.4714 (kgce/kg) 0.5714
fEi 0.9714 (kgce/kg) 0.8550 SE3 1.4571 (kgce/kg) 0.5921
FEPEER 0.5714 (kgee/m®) 0.3548 SRR 1.4286 (kgce/kg) 0.6185
=R 0.1286 (kgee/m®) 0.4602 WA 1.7143 (kgee/kg) 0.5042
HABIES 0.1786 (kgee/m®) 0.3548 TR 1.5714 (kgee/kg) 0.4602
KRR 1.2143 (kgce/m’) 0.4483 HAbAkl s, 1.4286 (kgee/kg) 0.5860

Ve PRI R BORIET CRERERSD L) (2015); REVRBRHERCREORIET IPCC % % Ui
CELE

AT BRI A R IR SA AN B AR A, R BB £ 2Ok A IR
BERAS B 2L 7= 1 AR P AT BE TR AT FE™ s 25 iR S R 1l 19 i AR 2 B LK T A v
FJFHEARGE O T, DRI — UK AR 2% A BRHERL AT LIS AR B HER R B AT 4, LA
ZARWUR

2
E’=YE’xf (4)
j=1

Kb EXFR/R ZIRERIRTE 9 AR BB HERUE &5 ES RS Fh R BEVRIE 2 i (FE AR
HERETT, P AR e R BN 0.0341 kgee/ T T T, HL T IOITFRAESE R 50K 0.1229
kgee/kW h); j=1, 2 F/RH A S PIRD —RBEIRISHY ;LRI B R 8 (f5%
LA SCHR™, BUE 0.7330 t C/t) o AbA BETR L 11 2 A U REVR T 9% = A= i HE A A
SROFI BAS 31 15 FH b A 1] B R HE B

2.3 BRHEME TSRS

23.1 BRI B 4EI5E H 2005-2014 4F B 5T T AN A28 + Mo e HE R &, tnge 3
JiiR o AMER H, mE T R AR HE AR R AE AT ST T P S B R R R K 1 R SR A A
HR R RRZD] T A B, 2005-2008 4F 22t e KB BE, hIala /NMERsh, tRHER
¥ E 7F 4000 x 10°~4600 % 10* t 2Z [A] ; 2008-2014 4E JFE & fa E W K B B, M 2008 4 1Y
4510.7272x 10"t 5] 2014 4F- 114 6485.4970% 10 t, X HEN & BT Bk 5 A 9 2 1% Hb
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R3 BEEW2005-2014 ERERB T BRHEENEL R

Tab.3 Carbon emissions estimation from different types of lands in Nanjing from 2005-2014

AR (10° t)

o Bt el it MR M KU KRR e
2005 10.3640 -0.6865 -4.5318 -0.0001 4075.0797 -1.7377 -0.0062 4078.4814
2006 10.2836 -0.6933 -4.5333 -0.0001 4339.4383 -1.7354 -0.0060 4342.7537
2007 10.2466 -0.7136 -4.5222 -0.0001 4605.3409 -1.7306 -0.0058 4608.6152
2008 10.2164 -0.7105 -4.5045 -0.0001 4507.4599 -1.7286 -0.0055 4510.7272
2009 10.1751 -1.0120 -4.5610 0.0000 4841.6786 -1.6501 -0.0051 4844.6255
2010 10.1243 -0.9086 -4.4931 0.0000 5284.3428 -1.6487 -0.0049 5287.4118
2011 10.0898 -0.8721 -4.4704 0.0000 5825.1302 -1.6450 -0.0048 5828.2276
2012 10.0506 -0.8486 -4.4324 0.0000 5931.8022 -1.6400 -0.0047 5934.9270
2013 10.0239 -0.8291 -4.4207 0.0000 6323.4984 -1.6359 -0.0046 6326.6319
2014 10.0096 -0.8102 -4.4041 0.0000 6482.3413 -1.6349 -0.0045 6485.4970
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Fig. 1 Spatial patterns of carbon emissions of land use in Nanjing from 2005-2014
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D 0% 5 vk B BA S HO0 R CINBENLETIR 28, @ FR SFA) FIAESHOT
(2% 5387, BIFKDEA). T DEA LA UMRZHRA . 277 . 2Pk It
A, HASZ R N AR S AN s, O ke T T4 1R pRBOE 2 R 1 30k ]
B, RARSOR R DEA 7 ikt A r A . 25 e8I 2o i HE A AR R = h B A
FRA | 2 R T Malmquist-Luenberger 38 507 V5 AT BEP A SCR FH BT
Hicks-Moorsteen TFP 840 DEA J73:% JRFiZ 5 0 N R ME— AT B85 B R H
A R RURFE g —FP AL TEPFEEL, FE2E 7 A8 500 i 10 s 2 vk DL R i IR FR B o
SCHR)TRE BT E A5 T IO T Malmquist 25 7= 4840, Hicks-Moorsteen 15 50 #4) 2 75 224t Bh
Shephard I 2 PR %R -
D, (x, y)=min{d>0: (x, y/d)e P}; D,(x,y)=max{p>0: (x/p, y)e P} (5)
A x. yFRBEAR RS E A x, =0 s xa) Ty, =0 oy 5 PRI
O3 R DX R [a] 5 P A 1) A A b R L A P T R R R A FH b T A
e ARG — . R = IS IR A DL S i HE R s PRI ] A AR PR T e
455 Dy(x,y) Ml D,(x, y) 73 iZFmr= B A AR 2 e %, Bl Shephard 55 pRi%, JH4
X(x)=[D,(x, y,.. )D,(x, y,, 0] "D, (x, y)=max{p>0: (x/p, ) € P}Y () = [Dy(x,, 7, )Do(x,, v, 0]~ (6)
X s, e FoREfE] ;. HABZ R (5), Hicks-Moorsteen TFPF807T DAL N .
Do(Xs> Vi 8) D00 Vi 8) Dok Vi ) D00 ¥ D) 7
DXy Viss 8) Dy (X5 Vi 8) Do(Xips Vi 1) Dy (3, Vi 1)
K. TFP,, BB R RHSCRIEA, IR TFPHE%. ARSCR ™ 1 S 1 1) DEA
LA B AR A AR (4G 0 R 77 i R BCR AN . B R ERCE (B) MINEE,
B X3k S B TFP 5 W] — B TFP i KAEZ L -
_TFP, Y.,/X,
== (8)
TFP. Y /X,
K. TFP R i K3 AE ¢ Y /9 TFP;  TFP, Fn 16 ¢ W) TFP Ay fe KT (e, A1
TFP; = maxY,/X, 5 X, MY, 73 HIF7R A TFP WA S AR BB AR ) b o )7
W, En LA BRI E=OTEXOSExOSCH# E=OTEXROSEXOME, 43 :

TFP,, =

Y,/ X, Y,
OTE, = =" = 22 =D (x,,y,,) <l 9)
T/x, 7 o(XisYir?)
Y,/ X,

OSE,=—"""<]1 (10)
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Y./ %,
0sC, = ./ 1< (11)
TFP!
Y,/X,
ROSEH:Lisl (12)
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Y,)X, Y
OME‘.[=A”/ e tig (13)
v/X, 7Y,

K. OTE. OSE. OSC. ROSEFIOME 53 il ZFmr= B RRCHE . P2 M HBRCR | 7= i
FIRCR . 7= AR R AR SCR A= IR G R0R . o, OSE Fl ROSE FH A it IR 28 55 24
N3 OSC A S {E R 2L 58000 3 OME FIRAMr S SR IR BC B AN 5 Y, =Y, Do(x,,1.,0) " Fmn
BN T, B E BT p R TTRER = s X, R Y, S35147% 24 TRP AER A i [h) i
A3 ) e Ry R e KA FIF B B A AR = 5 Y, FOR R AR & x, 007 A2 p2 it
BRI RE = o X TEPHEATRE I b, RO IX 35 i 78 ¢ B30 B8 TFP Bk DA DX 35k 7 7E s B3
TFP V>R TFP,, AT

TFP, Y.,/ X, Y,.

TFP, YJXM T X, (14)
Kepe v, =YY, FnrmhmE; X, =X/X, FonBA s, Wik, 17FP,, ATLL
RN SR A R E. ¥ (8) #E—HAIE N TFP,=E, < TFP, , [FHf .
TFP,=E, xTFP, . 454G EMMiRps =, WA (13) af DIk h -
TFP;’JX(E,.J:[TFP:}X(OTEi, . OSE, OSC,»,j

7rP° ) \E,) \1FP’) \OTE, "~ OSE,  OSC,

=ATFPx AE=ATFPx ( AOTE x AOSE x AOSC)
— (TFPJ y ( E, ) _ (TFPfj y [ OTE, OME, ROSE, J
w\TFP!) \ E, TFP.) \OTE, OME, ROSE, (16)
= ATFPx AE=ATFP x ( AOTE x AOME x AROSE )

Kb ATFPFIRFE AL ; AEFIRLGEARFZEI; AOTE. AOSE, AOSC. AOME Fl
AROSE 53 M FRFARRE | AR . JEHIRCR . IRA SRR R SOR IR
[, ASGAEE TGS RA T F K,
3.2 LIEER KRS
321 £EZRAFMFRIGKIOMTEEH#H#EE A SCHIET Hicks-Moorsteen TFP 45451 1)
DEA J5 % B 5T - MR FH S5 08 A5 48 4 B R A 7 38 K R 2 B i HE SR 3G K b A7
5 RIS R AR TEP A0 70 f B R ATFP FIAE, 2550358 4 i o B (1)
AL G TR A P RS K 18.06%, V1) TFPFEHUM 1.1806, Witk (2) fhi%
) 4 R IRHEBCR B A T 453 3.98% IR , 73 TFP 15400 1.0398, B Y i xif
TFP 8R0Stk KIS ATFP R IR T, ATFPY(EA 3k %) 1.1656 F11.0312; AELE
AR T 0 TEP $880A IR R0, STikeR A A 1.28% 11 0.83%, (HILBTRk Ik T
ATFP, AMEER T, EERMHHCRE K MRS R Y NG B R A R K
HAYRE R BT B ERHA R G, BABERER T H TR 254, w5
FIRBAEE TG YRR, FERAMFE RO, AN FERRHER A 7= H F % FE R HE R
FEHE L, BRI ERCR I S, AR SR ARSI a2, S 2, AN IS
RN T R B SEPRAE PR R, R IRHEAUSCRIG KA IR AL, UiBARS R HETRY
G0k R SRR HE MO R e, RS &0 B K G, (H AL BT AR HE A B A

TFPhs,it =

TFPhS_,-I{ (15)
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T4 WMEFEBGERGE Hicks-Moorsteen TFPIEH R E A EHE

Tab. 4 Average levels of Hicks-Moorsteen TFP index and its decomposition for two models over the years

FER (1) R (2)
B " "
TFPHE%L ATFP AE TFPH8HL ATFP AE

2005-2006 1.2094 1.2407 0.9747 1.0609 1.0835 0.9791
2006-2007 1.1858 1.1615 1.0209 1.0355 1.0983 0.9428
2007-2008 1.2204 0.9872 1.2363 0.9365 0.8139 1.1507
2008-2009 1.1068 1.2897 0.8582 0.9948 1.0511 0.9464
2009-2010 1.2040 1.1777 1.0223 1.0764 1.0291 1.0459
2010-2011 1.1850 1.1926 0.9937 1.0717 1.0745 0.9973
2011-2012 12161 1.1943 1.0183 1.1039 1.0988 1.0046
2012-2013 1.1504 1.1435 1.0060 1.0397 1.0204 1.0189
2013-2014 1.1524 1.1287 1.0210 1.0488 1.0444 1.0041

¥l 1.1806 1.1656 1.0128 1.0398 1.0312 1.0083

Bl . fEEE R, W T Hicks-Moorsteen TFPAREUETRBUNIEEL, B A T I F-HIE N LA

AR By, TSGR KRR 4 s A A R A A R K B . A
FER ST AR A, B T B4R 4N, B (1) MIATFP FIAE ¥ & THR (2), X
A BRHE O AR AL FIRCRAS S A g m, Rl 3 A7 R Bl B B HE R AN B i,
3 E BRI AN TR A RO 1, IIREAR T AL =208, B0 RREsm
WEZA T P BTG, b i BRSO RE a3 I FACR AT B AR IR, BEIK
T R H B R AR RCR K

H— P15 8| 2 E R BCRIG K MR AP I AR g 00, aniEl 2 s o
ME 20 PURZELLT LS . — R RHSCR I KM RN 2R T “—fF, —
T ZRE B shASE, H st B T R SRS AR [X ek 2 8] 4 A Y K JRARRAE
2005-20084F, 5 g R E R ORI K 2 W TR, JEEMIEAS T, 752008
AEIRE) T RARME (0.9365), HEZRNETATFPEIIARII I T B E W T, RIEAE
TERFGTHN R I T — 2 i3, (R K AR A TFP () R R . R Z IR
e T RSB i & i KO AR g, (H R BRHESC R 12 4E FTF ., B dii =y
BE AT T 258 KK A3 17 H— e FE R LB T 235 & )%, 2008-20104F Hi B
T ETHEaR, JRIRETATFP Y B &2 TE, MAE P shie R s AR AR, Xx—
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Fig. 2 Total factor carbon emission productivity growth, technical progress and efficiency change (2005-2014)
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B 222 SR fE LA REm , BARZTERHORINT, F:802008-2009 4 1) 2 R AR HEIRCR
HELT K. ZEmnFEIE, MFX—BRNmRE, A%E RSN 2R e mE L
[ R 4 1 e 25 5 TR R ety Fe F A5 FH s 4R i AR R SRR A 5607, 2010-2011 4E 4 B
AR KA PR, EEENIETAER TR (BUE/NT 1), 2011-20144E42E X
WHERCR e o IEE K I TR e, H R A T ATFP MAE 7E1Z 5 1] P9 (I BUE Y K
F 1. ATEFPMAEWIERIEE, H T4 2R ATRBECRZH, 2S5 A AL
B, SRENLR TR E SR, W, CMRRFE R RREESABIRA N, A
GDP REFEZAE FFE (112005 4E14 0.2636 kgee/7G F 45 2014 4E 119 0.1421 kgee/7T) o &
ATFP FIAE TERFFE 5 0 2 B0 H B B A n] & &R o 4 2006 4 . 2007 4. 2009 451 2011
A, ATFPYIENK, WiFEEHHRAEY A K 2008 4FATFP B G, i [l 0 )
AE R IEHK . 20124 2 JGATFP RIAEBUEYI R T 1, X SR EERMHSCRIE K IR A
FIE.

322 EZWHHIMRERORIBEFMESH 208 A5 L5 TFPFEBUE R &
SR AR HES A5 AT P RS 5T 45 X ) TFP A8 B A i B AN 36 S i o FEA
(1) 1, i AKX TFPISEUEYI R T 1. ZRIXWEEER S, T K 24.75%.
Lk X AE A ST IR X, 2014 55 A HBIX A 7= BB M 482.5142 7T, 4 = = \b 3 finfe
17 94.62% 8 == Z Ll Em s m R sk o 3, B MHInE R, R HRCR
EELFA PRI s HEAR SR RS = AR ORI ER X ORIV X, AR XA e st 1Y)
FEE DAY TS, T A Gk, R SR R A R, B T
o7 EL B 64.78%, AT 5. VLT IXAE MRS S XA Sl I AR AL, FHIAR AL, Z5
Gre g & . 201447, VLT K E N AE R B 1405.58 /27T, TREE T 4K,
2014 b IX A = B iR R T8 — . HER I ARA R EE X, SRS SR X H AT EAETE A
AR S5k Ry = IR AR R ERAE e 5T AR IX 2 — L iR AR
SRS TR IEZ ARG ZAL . % X 208 TFPIEEUE Sk sh N R A, Hb, %
RIX L T XMFEUE XA TEPH K EFOk AATFP, WAEWEEIIHAER; HA/ AKX

R5 MWMERBGEMNBERT &KX Hicks-Moorsteen TFPIEH R E 45 f#9E

Tab.5 Average levels of Hicks-Moorsteen TFP index and its decomposition for two models over the districts in Nanjing

b R (1) BB (2)
Here TFPI5EL ATFP AE HerF TFPH5%K ATFP AE
ZaIX 1 1.2475 13141 0.9493 2 1.1396 1.2302 0.9263
WiEE X 2 1.2326 1.1368 1.0843 4 1.0701 1.0786 0.9921
X 3 1.2148 1.2832 0.9467 1 1.1739 1.2416 0.9455
KX 4 1.2074 1.1368 1.0622 8 1.0129 1.0387 0.9751
ALK 5 1.2047 1.1365 1.0601 10 0.9353 0.9228 1.0136
FIVEX 6 1.1852 1.1368 1.0425 7 1.0239 1.0669 0.9597
NEK 7 1.1765 1.1368 1.0349 3 1.0870 1.0135 1.0725
WX 8 1.1666 1.1368 1.0262 6 1.0429 1.0619 0.9822
WER X 9 1.1617 1.1368 1.0219 11 0.9339 1.0395 0.8985
ZHEX 10 1.1315 1.2982 0.8716 5 1.0696 1.0184 1.0503
BRI 11 1.0689 1.0050 1.0636 9 0.9768 0.7303 13375
Hfy — 1.1806 1.1656 1.0129 — 1.0398 1.0312 1.0084

BRI MEA TGS, T Hicks-Moorsteen TFPARAURTENIGEL, AT IIAE TN T
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B TEPHE K R R IR FATEP FIAE, 1A X HATFPEEYI R T 1, Uil 5 B9t 1o f)
FHEARH 25, BRI H, ATFPRUER KRR ZRIX, FHK
FiRHN31.41%. REZRXMAE BT K, HEEFEARMS A T, =
Pk Ry F= R R MR AL AT RS T AR AR PR m K . ATFP BUE SRR
REREIX (1.0050), RUSSIREX AE W F8E K, H 2 T K3 g8 (AR K
#6.36%), _AHMBMBN T T AR BN G . MATEP FAE PR IE T
VE R B IR IX B IX b A A AL, IHI s B, P R R, B T %k
X . T XFZERER LIS, HAS X AAEBELI KT 1, Hd, AEBUEER KA EWE
X (1.0843), FARAEZUEIX (0.8716) . JSAEZRUE DX AR A [ S8 2R b X H 22 1) 4 P g 55
S RTINS 35 e 7 YT 6 A By 143 0 119 7 AR % < 0 NS s AR
Th, AR R E I X A 35 22 D7 S 38t B8 Tr) ROU00 [ 30 A e e 8 . 28 BRURAIR 45 L IR - 35 - s )
FHRCRAN R o AEBUE/INT 1A 22 X1 I [R) R 4 [l 5t

B (2) rp, EUBIX . WAES X AEREIX A TEP R i R T 128 /T 1 (i
KAS R R, HIER T E#IEX . AL G DXHSE X LIS 8 DX () TFP S BUE I KT 1,
e ARG, TFPHRBIUER R R TIX, FHWK RN 17.39%., REITTX
B PP ZEFIATEIR LASE — P o 3 (2014 455 770 kL 55.41%) , (H RIS 7 Xt & 7/
T N BRI R X 22—, AR SR AR RN A 2 IR B AR 48 5 i SR 4RIt T A
W TFPY&BURIRMERAESIX (0.9339); TFPIEURMRAEEIEX. (0.9353), HIFX
FIFRAE & X B P M RSB LSS == ok 32, BT A RIS, 20144EH
KB FAEAEATE 1A A 2 SIHELESS 11 F155 10467, [ 7 IR RSk X LIAh, HiAv9
MRATFPEUEFI R F 1, Hr, ATFPEUE RS BRI T X (1.2416), FARM 2 EE
X (0.7303), AEJ7IHl, BRTHIX, NAEX ., BERMEEX LN, HATANXBAE
BUEINT 1. AEBUE i E Rk X (33.75%), mARAZmAEA X (-10.15%), M
S X TEPTE B IR IR Zok BRI ME AR X (1) TFP ¥4 5l )1 EERAE, TATFP W
B TR NE XWX EAE FIATFPILFEE S T TFPIG K s HAT TN IX Y
TFPHEK 3 H1¥5k A TATFP, TAEWRE] T HIHIVER .

XTHAMIRE, B (2) XM TFPISEHEF SHR (1) k4 T —E 21k,
Ho, {8 EAHENAREXANA X, B (1) FHEZ S 10 A9 28 X AR iR R
(2) HHERH S, LREAMK. BA (1) FHERE 7N & XAERARL (2) FhHES
3, EFFRUAOER; HEA TR REIA S A K XA IE X, R (1) FHERA SR 4 IEEK X
MR (2) hHEA S, FREVIAIIK . BIRIKHES & AEAs bk, iRl (1) ik
ZEE S AR AR (2) HRHEZEE 10, FRET AR, HER R R 2 E A T X S8 X 1)
LV PuE R R ST Y . SRR R AR A ), R IR T kR, A
SRR A T AR, T S B T R HERCR R HE L T X s A
FELZEA AL TH AR H A, Sl R R S HE G R B, R T £
GER B SIREEARAY, fel 2 E R SRR T . WATFPRE , PIABAG B 1)
GERERI TR E 2, BT BRI RERE X LIS, HA 9N IX BIATFP BUE KT
1; BRI AR X AR (1) KT LA (2) /N1, BD% & T RkHR A A 0] 2 =
WIE, XA KIS AR KO AR N TR NAEBUESRE, PR 45
RNFR T —EMZSME. AEBUEYNT 1A ZRX AT X ; BUES KT 1A
FIRX . ANEXMEEX; MEX ., EAX ., #H X, SEXWNAE G XL R (1)
KT LIRS (2) /INTF 1 ZBIEXCHERD (1) N LR (2) KT 1, R
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FEHE . — (R 2% 7 Hh A Al e = R 25 R 3503 25 2 1t RSSCRAE I iR A B IR A o 3
O3 DX 2835 v R J B AR 2 M B R ) S T AR RS e R, AL EE Rk
AN SR i 7 1 1 AT (1 W [ w7 2 O AN 1 Vs N € o € 28 o a O i
TRAZAGIREE = AT R R, XA REAE S MBS 1) = MR FHZ5 A R0R

323 S EEBRHIBERERKNSBE Vit—P 0 B R MRHBRCR K IR H &
XA (2) A5 0y TFP s B it fr 58 & il . R 6 H Y TFP ¥ %k . ATFP. AOTE.
AOSE. AOME . AROSE FIAOSC 4 2005-2014 4F (A, KW 10 4F % 1 5 17 45 IX 119
FORBCR . MBICR | JEEIRCR . IRA IR IR R EBRCR AR SN . HEMNAOTE
BUERA, LT X, LR, Wi X AKX ARSCR R AL, Ui 38 R
ANEE, B X8 R ) AR PR T SR R A A X BUEY R T 1,
Ui B 38 XA AR AR I BRI , SEERN T e R ETE X AR R N
2.69%). MAOSEMBUERE, Ll ZHnk)E, rEatth iR X B 2420 1 1R FH AL
PR 2 I & AR, 28 i XSS X B TF 8 HH B R AR 22 9% . X BT
P XA KRB ML EAT T IR A B ZE R TR A IR A, PRl 4R R BE Sk — 2 s, (H 2
WX, EEX . NEX L, WG XK AEIEXARAFERBE AL RS, MILTX, X
BIX | EER XK X AR SICR RN AR , BB BB 28 BE R0 i AR ™ f . MMAOME
HRE, BHERTIMAHOX . SEXMEBEREX, S =4 X 20 2400k R
B, XA A TR AY Sk R R IR AL B B, YRR S REAE . R HERCRIRRL 25 1Y
FEMb, A A R SR R, B IR A B B SR AR R . MR IX
INAX L TRAE B DRI AR D ) B O R B TC R S . INAROSE WUBE S K E
A NA KA BUE/NT 1, Uk H R 5t KA ISR A AE — 2 A iR R RN 220
AL WE X AEIK X A BRE R T 1, SR = A DX R A IS 28 Bl
2o i BUE s R EK X (1.3375), BUEEARAZEZEUEX (0.8340) . MAOSCHUHE
KB, WAZRX ., WEX ., FKXMEEXAFEEAERT 1, B U4~ X 1) £ 1A
LR L, TR T 20tk =k eas s, Bl 2 R HE s, F =
BRSO TG, JEBABENN T, AT XAEBENT 1, WIARREIELE AL

Ro EEZBHMBEREHAETHNSMHE

Tab. 6 Decomposition of efficiency change for total factor carbon emissions performance index

[X 3 TFPH84L ATFP AOTE AOSE AOME AROSE AOSC
ZHX 1.1396 1.2302 1.0000 1.0000 1.0000 0.9263 0.9263
ZRUEIX 1.0696 1.0184 1.0000 1.0000 1.0000 1.0503 1.0503
HEIR X 0.9353 0.9228 1.0000 1.0000 0.8619 1.1759 1.0136
GEREIX 0.9768 0.7303 1.0000 1.0000 1.0000 13375 1.3375
WX 1.0429 1.0619 1.0081 0.9912 1.0127 0.9621 0.9830
WX 1.0701 1.0786 1.0269 0.9755 1.0435 0.9258 0.9904
MEE X 0.9339 1.0395 1.0167 0.9707 0.9814 0.9005 0.9104
LT X 1.1739 1.2416 1.0189 1.0187 1.1127 0.8340 0.9110
NEX 1.0870 1.0135 1.0054 1.0073 1.0690 0.9980 1.0591
BRI 1.0129 1.0387 1.0031 0.9982 0.9907 0.9812 0.9738
RVEX 1.0239 1.0669 1.0126 0.9960 0.9928 0.9546 0.9516
Pl 1.0398 1.0312 1.0083 0.9961 1.0041 0.9960 1.0040

BRI MEA TGS, T Hicks-Moorsteen TFPARAURTENIGEL, AT IIAE TN T
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o BUESERREKIX (1.3375), BUERIRAESEX (0.9104),

M TP RSN Z kG, AKX ERIHBR KW ERME. ZRXWATFP 2L
TFPAE R B ) 25011, AROSE FIAOSC MR EIAH I (IVEFT s ZUEIX ) TFP P8 84 =
WZEATFP . AROSE MAOSC = FILFWEHREE R @UBIX A TFPHE B B0 B2 27 51
ATFPMIAOME 3 2, 4 AROSE FIAOSCHE R —EAE#-VE s Sibk X TFP 55U T R
JEATFP KIE FESE, RE R AROSE FIAOSC LML VEVE R AL B2 s ¥ 11 DX R
BB, —H0 TFPA8 K K2 JEATFP. AOTE FIAOME FL[RIHES Y45 5, 1ni
AOSE. AROSE FAOSC W B AH I (IVEH ; WAL X0 TEPF8%8 T b 32222 | AOSE |
AOME . AROSE FIAOSC (i &, R ATFP MIAOTE A iE AL #ER ; 117 X4 TFP 45
BOUKIEATFP . AOTE . AOSE FIAOME IL[FRIVERMZESR, 1MAROSE FIAOSC ML E] 1)
H1ER s B TAROSE LIS, HAbMREE R YEH SIS A X TFPIEESE K B3l )1, BKIX
I X B TEP 48508 K 1 F 32 F|ATFP MAOTE WHESh, 1MIAOSE. AOME. AROSE
FIAOSC M B —E WHI1EH ; M TEPFE B K I YMER G, 2k b st i 22 R ik
HEHOSCR I K 3K s I R AEATFP . AOTE. AOME FIAOSC, TiiAOSE FIAROSE |2 |
— 7 BRI
3.3 FEBHEXS

w2 (8] H AT 7 ik BRI R S ME R T (RIFRESDA), ffE4)R7s
] [ A BT AR BB A 8] AR SC AP i . o4 Jmy2s 8] [ R 550 Fr il >R FH Moran's 1,
HAHE AT

22w, =), - 1)
Moran's /= (17)
5222%

K YR o B R H K R IX j I 5 n R FEAR BB w AR 2S R A R A
Y 7R WL AR B B A s SP AR WL AR 5 1Y 5 2 . Moran's 1B BUEYE BN [-1,17, a0tk
Moran's 7 > 0, 156 B 4% DX 35 i) OB 77 7 25 [R) IE A G ME (RO 5 i DX sk 22 R) 442, B
EAR A X2 A1 442 ) 5 QR Moran's 1< 0, a A48 DX Bl g W 77 A8 23 TB) Sk G PE - (B
e B DX 35 AR X s &4z, IR DX 3 5 v B X 3 4R 4% ) 5 SR Moran's 7= 0,
Ui B A DX S R UL ELAS A7 AE 2 [ DG o

HRAE 2006-2014 4F Fg 50 i 422 R i HERUSCR I 1 4 R 28 () FA G Br T i (R 7)),
Moran's I KFAHE MIE, HAES% W EMAKT T B2, RAKTEEX 2R iRHeR
HERAE A BT Y B LA A ) TE AR DG .

RT 20062014 FRARHEERHEA MU RIEK L[ AKX Moran's IE

Tab.7 Global Moran's I of total factor carbon emissions productivity in Nanjing from 2006-2014

Ay 2006 2007 2008 2009 2010 2011 2012 2013 2014
Moran's I 02352 -1.1175 0.1978 0.2343 -0.3621  -0.0516  0.1876 0.1030 0.0487
P 0.06 0.37 0.08 0.04 0.03 0.36 0.05 0.07 0.23

BRI EH TR, 1. P<0.01 RIITE 1% &K F W, P<0.05 RIITE 5% i E VKT i
#, P<O1RWIE 10%H) BEHAKTP T B,

AT e P ARER R A T AN ] X 304 B BRHRHOSCR IR A 2 T DRI B, X e
A7 T RS ] RIS AT o LISA Pl UL S BR 1 ARy i s TiT 114 DAY 4 BRI
RSB Jryls A [e] 22 5 LB (E13) o RT3 AU i, HH SRR RACRA JiT 3
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Fig. 3 LISA results of total factor carbon emissions productivity growth in Nanjing from 2006-2014

i, EESAAERIGERMX, EREPBRSEhILERE, B ERERETY, TR XA
X R E SR d .l LL I/, 2014 A5 2R X Jy e — AR AL B s,
FTX L 5K 2006 4F AR AE 2 FPCy AR S 2014 4E FRAE IR 5, THAES X . K XA
2006 AFEARAELAE BB 0 AR by 2014 AR A R (ELARSL A s HL S E RS 5 E B AEEKIX .
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B SRR T WSS SN DX 3 2 [a) B MR 1 & JR AR, ATFP FIAE FERIFFE AN 2 3 H
BRI R, — RPN 25 R R LR LT RCRR R, WS
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R TR, (BTGRP AR 2B ZHEISCR e TR N EA

lﬂiE*H?éﬁE HEAZ MR, WA 5T HH OCHR SR A s, LL
RIS /D, UL R T e B R AR HE R A 1E ) 25 A S R b, LR IX
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AFIEHERCHAR O RS o BIZAR T B HE LT ) 2 {fci"‘ftxe%ﬂ‘ﬁfhﬂﬁ MR, Hi,
I As 2 5 A J =, HEE i T A BT U A (IR I T RS R AT E M T o IFSE 1Y



2190 o B WE 5T 374

SCUESRRE , ASCI: — R ROZIE— AR R B AL . S T RRHE Y T ZER IR
SR, R A DXNZAR Y F B B9 D RERE (1 A0 HEB DI 3R e AR 1 L 25
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Abstract: The increase of carbon emissions has a direct impact on extreme weather disasters and
global warming. Therefore, controlling and reducing carbon emissions is one of the important ways
to promote ecological balance and regional sustainable development. The difference in urban land
use patterns and the different speeds and levels of urban economic development will, of no doubt,
lead to the differences in carbon emissions. The amount of carbon emissions from different land use
structures and the levels of its efficiency will directly affect the sustainable development of the
urban economy, which has aroused the attention of academics. This paper estimated the quantities
of carbon emissions of different land types by using the land use structure data from 11 districts in
Nanjing from 2005 to 2014, and further introduced the estimated carbon emissions into the DEA
model as an undesirable output variable to estimate, compare and analyze the total factor carbon
emissions productivity growth of land use structure in Nanjing by using the Hicks-Moorsteen index
method. The major results were shown as follows. First, the main sources of carbon emissions for
land use structure in Nanjing were the indirect carbon emissions from the construction lands.
During the study period, the carbon emissions of land use structure showed a continuous growth
trend and certain degree of spatial heterogeneity in the districts of Nanjing city. The severe emission
areas were mainly concentrated in the central regions and there was a tendency to shift to the
northern regions. Second, the total factor carbon emission productivity growth and its
decomposition factors were lower than the traditional total factor productivity (7FP) growth, which
means that the traditional 7FP growth without considering the constraints of carbon emissions
overestimated the actual productivity growth level of land use structure. The total factor carbon
emission productivity growth showed a convergence trend with the characteristic of equilibrium
development between regions during 2006-2014, due to the fact that the development concept of
"low carbon and high efficiency" were deeply rooted in people's mind and the energy
consumption per unit of GDP was continuously decreasing. The calculation results of model 2
showed that the total factor carbon emission productivity growth level of Jiangning district was
the highest and that of Yuhuatai district was the lowest. Third, the decomposition results of total
factor carbon emission productivity growth indicated that the technical efficiencies of all the
districts in Nanjing were relatively low, the "technology catch-up" effects were not obvious,
and the scale economy effects of land use began to appear, but the scope economy effects were
not very significant. Fourth, total factor carbon emission productivity growth presented a
positive spatial correlation and the characteristics of spatial agglomeration in all the districts of
Nanjing. The districts of high and high (HH) agglomeration were increasing and the districts of
low and low (LL) agglomeration were decreasing. Finally, some suggestions were put forward.
Keywords: Nanjing; land use structure; carbon emissions; total factor carbon emission
productivity growth; Hicks-Moorsteen index



