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TeATm e L—A R ROk R R A REE, BT EMWE M E g = (g,
g,) » 8 € R' X R, iz i W VE R R SCHTEE 7 sy AR B0 B8 5 o [ B A% 2 19 J 1) S K/, 4R
Ji 77 PR R B ek AT DL e R
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G BABAE (2. F78h THRAEIE & A B N O A0, B R I8 & 8 Gt 4F
U (44 2007—2015 4F),

FARBABIE (2. BABRANSEWEAGFE, BT IHA G TR R &1 5 %
Bt AR R RS AN P K S AR AR R A FEM T, HAEALN K, =
1,/P,+Q =K, . » Ho P, FVPURIEE T, b EE WA BEH, 0 IITIHR, X BHUCEH %
10.96 % . H &4 20062012 45 [ 72 B8 A B B0 A0 A B 7 5 0% 0 A 48 B0k B I 28 1 B
&, mm@ﬁ%ﬁﬁ%&ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁ«*E%ﬁ@wmm»

GDP ¥t¥ls Cy ), i Pi4E ChESGHEK) A4 % X GDP F LUK 48 # 4% 5 (1)
amﬁﬁ,Um%Eﬁ%%ﬁﬁm%%ﬂﬁm%%mw

COEH (o). HIX CO, HEBBE R e B4 44, AT A8 5. Ml Ch ERE R 4t
THEY) AWM S 7 Ak A AR R AR SO VR LIAH I 1Y COL HEBCR B R m MR, &Rk A
REUR CO.HER R B ILER 1.

F1 BHALGHRIE COHMAK

HEHCIR B IR L Rl Sl St SRR P /St

CO. HERL R %L 1. 647 2. 848 3. 045 3.174 3.15 3. 064 2. 167

G R B R AE 405 2006—2014 4EH 1] 30 A v B A foli i X 45 BAT B X 3, (BRPE A1) 1
BA—FEH 2 E, NEEER “T—H” WiHE (200602010 ) # “+ = H” HE (2011—
2015 4F) A4 4, KT EMOMARESITILE 2.

®2 TEMREZITR

A A5 i B PURIUKEES ¥ T 2% /A I KIEH
x X DIk NN 270 2 584. 625 1712.35 294. 19 6 606.5
xy HHEAKRAN/MCTT 270 7 736. 701 7 313. 816 275. 91 36 560. 5
v %4 9:br GDP/4LTT 270 12 679. 57 10 882. 83 641. 58 57 056. 6
b K4 CO, HE &/ J7 mi 270 28 328. 94 19 980. 13 1 684. 342 91 331.02
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X A2y, WRRLPERRIBIR, O T RS, e A B bR AR AL EE (B
PA#S FIEED SRS Matlab () linprog REGHTT AT xF T (14, HWHEBIER OLS
A P o ATRBILE T o, N TRk, AR Zad b v Al b B £ dlE . B 24AE Stata
Hd /N IR WA L g, R T RS ORI AR A A AR R g AT e ] A A
VARG, O TR LR RERARE R, FRATT A RS — A B RS AR A . FEER 3
R IRATIR A T PRGOS E T, ST LP Ak, TR S R 1) MR S eR A
ML R 5 AN BT R A, Al T S BT DL TR 22 ik T COLS ik, H
A LAMER (BPFTARE I BB R THT 00 RS 5 MR CPRM) m LIsH AL AL
FHofth 3 AR — 2 AR 2 . DR FR AR A T R A0 2 B0 R G 36 45 B A R A5 G 2 LAl 3 A
Ji . S5O & BT BEAS T AL 2 AR 3. A 73 MREAR IR MR 4 IVELE A IIRD, e %
FIELBE AR A (5 RE AR SB0h 732,

®3 SHMITERY

Rl 2 B LP 75 ik COLS 77
. o o 143 L
BIER a igiel — 0.219 1
a ) 0.301 9 Jafégél
—0.2549 398
a 12X —0.2511 (70002392;1
B : —0.449 3 o757
7. =8 +1 b 0.550 7 0.276
b =7 — BN ~0.207 © 0% D
o =w T1y > x1b 0.3649 <8f§§§2;>
5 = v, %2y » 22b 0.201 7 (0. 034 0)
I 5] 760 31X 2900 4 2 4 & [
R-squared — 0.994

D AREFES NI EREZE; 2) p<<0.01; 3) p<<0.05,

fliit il Z R B R B A S RUE R . AT ORI S REARA R (10) it 345 B3k e

O XTI EEA BB 2 — A PR . — RS S W ak sl X SeREAR, R B R B A A AR
Sy VT RS T8 H A BE B9 AR ME, AN Fére, et al. (2005) Fil Fare, et al. (2006); %3 4h—F 2 J5 22 40 M7 v 51 13 i 6 5
REESREEA, W (2014, 7EML, FAVEHRTE .
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R, fER AT, RATA S TR R EBCRE MRS T, T RUZ B LP kM L,
COLS J5 At H B CRCR B E K, HA COLS J5 Al i+ A FRi A i ke A N R A 1
Ao T LP 3 A 00 F A AR AR EOR 44,

KAt S BARARI (D s DUHE AR RN 6y A FAE G 19 COL 52 F s, B T3A
Ry GDP, R FRATERE X (7)) A A% 1 AP FRATTAG T 2 80 i e £l
FHR R PR EAL R G . B R AT 535 7 4 i i 7 8 R s AR S B T S e sk () g5 R
Fe L)y IME /b M . 26 5 e T W RO AL 71 07 B A5 TE 05 Ak 25 R A M SE i, LP
TG - 06 6 843, 0278/, LR JE S I A A AN — il CO. M HERL . 458 W B
Fr GDP Pk 9 136. 84 T, 1 COLS JyikAli i+ i 09~ F 34915 Jy 5 326. 28 ju/mi, Kl 2 hgs
T RAE TR AR T kernel 22, AT RLE R COLS Jrik AL, LP )53k kernel 4345
el s sk 1) A i I FL X AR IS SR 0, PRI, LP ik Al T H H A5 T A% S (E 6 O, AR 22 gk,

R4 EMEEMGITERBRES T

= Y. R N — v i 4"‘?}1
A4 fibor WM M e RME o moke RO
D, (x!, Yy bhs 1. — 1) LP 270 0.0665  0.0859 0 0.589 7 44
D, (D, yiybis 1, —1) COLS 270 0.210 0. 056 0 0.392 3 1
x5 BETMBREITERBRESRIT
RIS T4 b % S A1 ¥iE bR ifE 22 I /ME
R F & LP 270 6 843.02 6 477.05 0.518 4
=T COLS 270 5 326. 28 4 966. 46 775.088 7
(=) W BRIEHE AR TS 000020 ____. LPE T —— COLSE T

3 g i 1 BT BRSO SR AT 00015 |
T Wi AT WRET 4 AT
PRl HE BAS o 2 R I R 1B, AT DL R BN A R 000010 F
LP Jy ¥k id /& COLS ik, £ “+F—H" M

0.000 05 |
R ) AR S BRCHE AR b B 2 e 2
BORs T LP ik, “t—17 WE &4 PR 0L - - -
B 0 20 000 40 000 60 000
B AR T BB KB D 25 165 6/ /) B2 LP M COLS 7k Al i i
R 647 Jo/Mi, 7 “+ F7 HIE&E 2 b ST M Kernel 2315

HERA th AL Rl 27 293 J6/ Wi, fe/NME R 92 Jo/Ml s BT COLS ik, “+—n” W&
A8 11 bR HE B A A B KB 26 080 JT/ M, FRe/MEH 1234 T/, E R TR MR 45 A
B U HE AR T 3 B0 KAB O 17 067 T/, dRe/ME Y 851 o/, HbAMLES “—F7 WIE A <+
TR WP E AR E . T LR BN LP kiR & COLS ik, BRAEUE AN B
BRUBHE BAR H A B A A K XU B A FE R HE B AR K

BEAb, BRAEDS AN TS Y W HE I8 A7 A LA L B DX 3835 Y 0 HE B K B v R HE e
Forn . HEBCRE A GDP Y H D . 15 YL A 1 BRostHE AR B0, Bl CHE 0 BE R, ik — 2B e HE
W S5 R R R ME L 300 B 0 BAKE 2 18R A O i B s HE A R HE R B 22 TR ) OC 2R AT AR 2R
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EFERHURERXEZEIREHIEEREPLPIR S KEE &= # 8 2 4K
{#%JI&EELLJE{@E&:E%Sﬂmddt:uﬁg%mmaaﬁ‘—lgkﬁmgém

(2) COLSHT ik

e (| I il (Rl |1 =S A 79 A N R A
PER WA AT RE AR R IER . A XTI, FRATOEH P AL T A5 T B I BRI HE A 73 51 % CO,
HECE BE 5 — U SO I AT 7 SR Lk 0109, O 1 2 ) B [ 3 ) AR S R s, FR
ATTAE [0 H A [ 2 404 6, LR ZE SR AR 6 s .

M6 fal IR, B (2) MR (1) fBiisE CO, I Bl HE ISCAS FHE B 3 BE =2 18] 1) 56 2 0
TOREIE AR, SR PRI AR, — IR R I A RN L B (D) R (3) ki
AR AR, IHREI R HAE 990 KR, L, AT LUK CO, 322 bR AR F0H HE ik
5 J3E 22 ) HAT e A RGN, I DX Il R I R A, 30 B el HE A S L A DR TR
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CO, Marginal Abatement Cost Estimations of Chinese Provinces:

A Parametric Approach
Ji Danjun

Abstract: The rapid economic growth of China results in a huge demand for fossil fuels, which
causes a lot of CO, emission. To solve the worsening environmental problem, Chinese govern-
ments of all levels are trying every means to reduce CO, emission. Cost estimations of marginal
abatement can help policy makers and firms devise CO,abatement policies. In this paper, an effi-
ciency model is built including desirable and undesirable outputs based on directional distance
function. The shadow price calculation formula for the undesirable outputs is presented. It also
mathematically proves that the shadow price and marginal abatement costs are consistent by defi-
nition. In the empirical section, a quadratic function is used to parameterize the directional
distance function and the linear programming is employed as well as the corrected OLS method to
estimate the parameters. The data set is the provincial level input-output data for 30 Chinese prov-
inces from 2006 to 2014. With the estimated parameters, the shadow prices of each observation
can be calculated. Policy suggestions are made from the empirical results.

Key words: CO, emission; distance function; shadow price; marginal abatement cost
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