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T RLBAXRY,BERR?

(1. FRER YRR 2 P B2 B JE BT 1000835 2. AT A 422 , AL BT 100871)

FEE: IR SCTEIE TR 4 (DO F A P2 BE 130 73 =27 IR A T, A AIRBE UAS , REGE43
BT 2004—2014 44 1l X KR 77 (PR EE A B3R AR 77 3 S LA i A2 4k, 1Dl 17 =28
PP IXAEAR SR R AR B T A ML FIAE T o BFSR S SL 3R 1) BRI A 2 R A 7™
BB R AT A SR A B RO, IR TR AR 7 IR 1) 55 )75 2 BRI AR ] Rpa
B3 2) 85— 77 CRA P R ARG AT RREE L 3, AR SR 3R R 4s 27 X 28 —
77 DXRI A ™ DX A 2R A BRI AR KO LA B PR T 4 e D T A5 4R 8, BRAE S ARk £k
R PR T S TR

X O FORAT TR AR A ; DEA-Malmquist

hESES . X22;F326.11 XHEREL: A X EHHE: 1000-3037(2017)07-1204-13

FARIEN P E =R B Z —, BRi R REEA B RS, BRSOl A R
el BEE AR AR, R E AR [ R BT R E A ) . 2008 4R 5
it FOR M AR AR, F I FORFME T AUCHRIE I . SR SZ [ AT 2 e R I Ko gz . £
KT e el SRR, R T I TR . DRI TR R, Uik
WA AN A5 G AN B A ), 2015 AR aR A A 1“6 T BRI HbIX FORZEM R
48 R, 2016 45 [H 50K e A0 19 Hh BOH LA Tk 48 i IR i O . )
—J7 i, EAMITEERY], KRYPRERE AR TR S KT A= i, aTRE™ AR BOR
ARG ke 1 B2 R AR X WA 2 A0 % TR AR SOBU e 37 DXl I AR B S B i 1 5
T, FORAE S RIAR P R SE RE PRIEA SR TR BV Y S5

MAEATFHFE, TG 5 35% LA B A A= T A 5 21% AR AW
AR A XA b, R T XA . ARZGHEA B 42 [ 50% L B, ARAE . K2y At
W, BASEWE RGBSR AT R ES W, B 3 EAUAE L AT &
J&, AU L ST B R Al 2 RN R AN A P BRI P A T SRR o R, FEART
TR RCRIFRS, 5% BIABEIN R, MATHRE A R A BE PG TORAE =T

RTHEMEWARCRNE, CAMTRZ ML FILATT T — R e A
RORAY X TR o QX 28 AR A 7 08 ) S S BRsgeR_ AG DL B X EE 2 327 XU
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TR R A PRI R O, 1 22 B AR 7= XA PR RCR A T TR, Ingh X e — =
X A PERCR IS 7 AR PERCR A FEE L Mg P 2 T A PR AR e,
TR A AR B AR AR TY . AERRUE IR AR AR R LA T TROR R, $R e
A PR R R R TR B AR P B BRSSP R K
BRI BFE T 3Ha ™, [R5 T 3 AR & A = BARRCR RISt $e

I O ST T, R BVEW A RO AT 58 Z 45 P F 327 XA B
PR AR T, B0 R A PR R B IR AR A, TR TR R, R
DX R B FOR PR VAR 2 . IIREE T RELL M R, RBEASE PN F oK A4
W E R RA . B ROR A 2R 720, AR AR A E KA O ORI B 2 5
s, REF R ERESAB T ERBRALSMIRE, Hik, REERES . 48
AR I 2 4B 2 4 7% (Total Factor Productivity, TFP) BEASH -z e Tk [ oK
Rl T RA =TT

BT LR g, ARSGEBRIIE . &2, PUAH ) 5 3501 1 B4 ASEAT TR A =B
BAE L, BHAA TFP AT AZE R, 12 H] Malmauist #8507 i AN = X RS A
T TR A 7 A A P S T K B AR TP K HL A3 it 4 st 1] 20 258 A 2 i) 77 [X 22 Sk
115307,

1 FORE S5 TRP A

Az PRI TRP I SRR 0] 43 ZECAE S8 . AES B0 AN TRP E2KEE
DEA-Malmquist 58075, BA R E - RS o e . ARS8, s
ARAERCEAT A AEAE LI SRERT TRP A S AT A S0 as o 28T KA 7 i B h B A T
P, ARICRHBA S M 0] AR HUELH I Y9 DEA-Malmauist 18 207, 25 iR Hi I AR
b, BrHRRE (BMEGEGRCR, TE) B N siEi R (PTE) R AR
(SE) 224k,

XFHA xeRY, 7= yeRY , A /=nlge4E S', A =G s F 2430148 F=ml g
£ S'FETHACE SCAYIE B R t 31 t+1 10455 Malmauist 3855 1T LR e

Di(x,y") = sup{/l (X°IAy) e S‘} (1)

DE(XHl’yHl) 5 Dit+1(xt+ 1’ yt+1 :|1/2
Di(x\y") DIH(x'yY)
= Effch x Techch
Arfr: Effeh HEARZCRA L ; Techch M ARIK -4, Malmquist 840K T 1443 TFP 1
K AT URETFP TR 5T LR TRP AR,

to b t+l oty V2 _
M(vavx !y )_(MtxMHl) _|: (2)

t+17,t+1 |, t+1
Effch:‘D(t)((Xt;/ty)) (3)
Dt Xt+1, t+ 1 Dt Xl, t 1/2
Techch=| i V), DIOGY) @
Di (X ’y ) Di (le)

Effch {0 MR AN AE H 22K H AL E T AT R A8, Pe sk 5ot (Deci-
sion Making Unit, DMU) Xf A== Al GEPEL A AIE R, KT 1UEH] DMU [ AR A58k,
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FAXTHEARBOR R . Techch (RRFARIBEL , M BEH AR AW, KT UREHAD TR
SN, BRI, RZACERBARB A ARG, BER “BP7,

M 3 24 ] DEA- Malmquist (Contemporaneous DEA- Malmquist) F1 J# %] DEA-
Malmquist (Sequential DEA-Malmquist) FEE@R5E SC, TR HAR “1BAE" MR IR ff ke
i i e REFI % (Capacity Utilization) F155 ) J1fi#% %% (Labor Hoarding) 520+ A i1
Ay L EEE” I (Business Cycle) P77,

AT FUBHR M B E T, FARBCRAR AT LA — 2543l Ry Sl AR 38R R 5% 1) AR
o BEHARRCRER R B A KT, MRRCRICRIE— T HACE T, AN
B 5 B A ) 25 5

2 FOKRAE IR A ISR T 1%

KFAM A 7= M ARG AL A M 7 1k — E DR B2 R s S, BT A 5
XAV A 7= 45 AN I T 7 AR P AR A T A T B R BAR R o AR TR R ok A e rp
SIEASE B 3 EZA, FXTIE . A2y . DU T8 A IR A o 5 A T4k
B, RSB FORAE P R AR
2.1 WBRIME R AR £ araEENE

BTN IE PR AR A2 58 1 Tk v DA T S A0 (B3 R A i R AR 20 B 1k P 2R3l o LB,
Ry i A2 T A A% IR IR AR K- I S2 I, AR SO SR A e B (EL 40 ik (Emergy
Analysis, EMA) Al FRA = ARt FH A PABE AR . EMA R AR AU 75 Yesg i 1k
RBEAE IR AT ST ARALER®, DLTs el Al o LAl RN AR BB B2 FE )
g5, JE H TS AL BT 5T b T8 5a A 5k, a1 ok 5 AR

B, PE ANFREAENTE R AP R EREEAR . "
R ALY, HHE5Y hESER, KRR ES RS A

50, AR AR TC R MR AR LU LA K TS G AR R s R R, TRk
it FH i 7 A 5 G 0 ) 55 e 55

Dosei:MXCciX(Wc/Wf) (5)

Arf: Dosed/nim i A mRE (kg); MFE/RANLSBEALGHIT2iR (kg); Cadk
INEFRICR I RE RVA BRILY BRI IS Y L, AN ETS G R
HECE gk B 45 75 G Lo I, ok B A BRI IUREZS; Wo/WZ 534 5 A
AL B oy TR I

W=k, SRR A A 4E (Disability Adjusted Life Years, DALY) ¥, %45
Yeir NAERR 520 -

DALY, =C, x Dose, (6)

K. DALY R RT3 et U AR A it 35 4F Rtk (a)s CaRisge¥sgmasi s (alkg), HU
{E2% FH Eco_indicator 99 14 25114 {1

SEVUAE, AT it FH X R ST s e Y e 1A

n

VE iEmergyi =) (DALY, xC,) (7)

i=1



714 TR A BRI AR S R P AR I ZS i o 1207

s URGERALIEFR B2 ) S RE(EAL (sed); Emergy RIS UM i BUREIEEL; Coderm L
FENAEREE N P, MRS Odum™, 11 9.35%10" sel/a.
SL, WRIEREAAERRE LT HREL, IR ) B E BT B A T AR
Emdollar = U/C, (8)
Ly CFRRAALEIMMATMME N REIEEAT (sedT), 2 MZRXURAESINS 1996 43k [
{37 GDP REAHZR AT, FRGETHAE LS/ 1Y) 5T it S il BSCHE 204 T AH L L 7] 8 R 4+ 381 7 47 e
Zfi o
2.2 RGMER AN RAINEZE
REGITABE M E A%, W THE X RE RS . w2y 8- it ,
MELL AR AR AR IR AR . ©A R T ARG AR A 38 =22 A A 7ERHE B
AL AL BREY ) fEAE SRR 22 I R8T, ASBIFFE 48R FH Leach 55 B4 H R A 24 SRS R 05
(Pesticide Environmental Accounting, PEA) J7%k. PEA JT i B EIRIR 45 %L (Environ-
mental Impact Quotient, EIQ) FJEAli - Xt 25 R4 sE kA 7 08 AL 5 i o ik % &
BRI . R AR L O HERAK L KA L SRR R
DL gk BUIREIA ,  LAR K B SR 25 FRBE AR SRy SRS A S A T = A 245 75 Y Bl 1 & g vh
FE R NAR, BARTHE AT
aitcl)\(l)ep x E[ECC X o X (F oyl € = 1,2)] X Fpe (9)
Krf: TEC, MR PEA TR A2 p () SR EE LA (J0) ; rate, o 4R 24 p it FH 6
(kg); active, & 245 7= i A SN A 9] s EC R BN AR 25 IR AN L2, MR 4l Leach &5
AITFEEE R, B A 2004 4 NIRRT s FORARZGFEMATH 240, AL EIQ 45800
LRATEEVE IR T A R R ALY Fageme ARG NEOH 250, 5T 5 k08
R AN 55 8 71 5 43857 h 1 He B HUAEL ;. P M35 8 AR RS R0, S FHESE
IKEZ NI GDP A . Ak E ZAebrK- R . S 5EE LI GDP & A 1N
POV, SRFAWSE T3 P-4 GDP. M TREAGFERZ , A SGEFRER 55 L HAAR B AR
R SRR 3ZETE FORA T R Iz AR AT Y, R LFIR AT A
F5E,
2.3 Y E HWINERARHE
PUAT L T8 A 5 IR 2 800 ) 2R CO.0 XML HL 7 48 A IR IR AR 5
FE NI NIR . SRR AR RN KA 7 ) CO AR AT/ 5 . AR COLHE
T AN TR AR A 7= A3 A 4 R BGHEA TR, B BRI IE A L RAVEWAE KD
KM B, #E COHp A THA
CO,=(kx G, +k,xA_ . +k;xW Ky % P ypocuric X% (10)

Hfr: GOEIEIET R ()5 A AAAEYIFIRLIE R (hM*) 5 Waaenine A FRA = BB B
F1 (KW) 5 Paeare I ERAE T FHRL S (KWh); ki koo ko ke RBREGHR 250, Hifks=
857.54 kg C-t*, k;=16.47 kg C-hm?, k,=0.18 kg C-kW*, k=0.18 kg C-(kWh)™, 1Eit&:
oK COMMEmT, ittfedsd, (U IEHUMRTHL S H A B HE .

5 R R B VORI IR R e ik . AR R, KR E R E SRR
5SS BT A R B ERBE A (5 GDP 1 5% 2647, CO, % 4 Bk A M 738 g 1) 14 iR BT ik

TECp =rate, x

-+
crops machine
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60%, K 20%11) CO, IR T4V 1 sh A b A1 FH 7 s 4 i Ao, 0454 GDP
M, A 2Ol COHER Y MR ES A,

55 =R LS IREE AR AL HE B T A HEROA B A, I 558 — 2515 210 KL
BREL ) CO R AHFRAT B T KA = HLR L 145 A BB AR

3 BRI AR B E N A

31 HERKESTELE

K EAL T B E KX SR E ERX P 114 (X)) s f7E 100 75 hm? L) |,
PR TR 7 4 42 [ 1Y) 81.9% M1 83.1%, & FOK /7 X, B BRI FE AL 2 55, LAFp
FE AR 200 J7 hm? 2 BR ARG Tk 3277 X R o — 272 IXOREE 3277 X, i T B F 7 XD
APIAD = XA HEL T FORBEAE T, BEHCO N (X)) VESMHA ™ XA, BREAS oK
S EMSRER AR 2 E R 7%, AERMERGR. ST KIS (X) &7 X
FEE LR L,

x1 2EEXFRHSE

Table 1 Classification of corn production districts in China

FEIX H (X) PRI A
H—FEIX WA, NS BRI, EAR. L AR, FMEEABNE 200 7 hm? R b, BT Al
O] T65%, X FORIEFN A 4] 42.81%
HoF X g, P, =, Bl R I FLAE 100 J7 hme ) |, B 4l
I L17%, 35 TSR R AL L 26.72%
Hofthy=1X icf?ﬁ( Wb, TPE . EEE L SO H P I FLLE 100 7 hme LT, fap= i 5 4 L

j&H

N Y 15% /A, R FORGE R AL 13.62%

DN A58 1A Fl DEA-Malmauist $5 %5 LA 5520 B F K B 77 H R A RifE ., 77 AR i
PERCEKR i (kg), BABEEBCERA IR EZEHRA . fiF2 (o). it
o). K2k Oo) . HMAELTE Oo) . AT (d) UEREERA (Oo). kA
(PEAHSIHESE) . (CEEL BB RN g . (PEZEHHELE) . ChE#R 48
%y (A TG FERRCg) LA FRAT . BRI sgm, A2 AR A
A%ummiﬁ%@fﬁéi#iﬁm%%ﬁﬂmw%ﬂ%ﬁ%ﬁ%

TEMHEIRESIT

3K K= B ABERT R LR . HE 1@l Al, =R R
Fhas, H— 37 KR e, HUORH A ™ X, RIS — 327 RS 7 B A
P, B F X EREA SR, B O A A BRSPS ] B 1(b) AT,
-3 R 24 S A S 1 Kk 3 %FE@?%%E&$ B — X RSk, 5B
TR G HAME X AT, B TR RR AR, HREHAM X, T E
Xa/b, A7 X AR s s et A S A AT B B A s IR L) nT 4, 573 ))
BEAFFLERRAG, WU SR RREERm, PRI A S A AR fh e 3 sz e N i LA R B
%, H—F X578 R A RACTAUE 2 A SR, R EA B & LRI 1R K

O TEI A, 20042012 R &4 (X)) FRAETM BRI, 2013 fi1 2014 4F R & A
(X)) Ae7= i A= Mg e BT T
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El1 20042014 445 7% X K 7=t e 4% A AR fh 44

Fig. 1 Evolution of corn production yield and costs in three production districts from 2004 to 2014

s )T AT, 3287 X AR IE 2 F I sh B A AL, 1L 2008—2009 45 A T A 42 31
5 “U” BUARERRIE, X5 2007 45 Lk F FER B A IR A 5 B 1 Rk 34 o6, &5
XAHZERIN
3.3 MAIRER AR TFP ME R 547
3.3.1 FRAHIFREE A

ZEWMNSE (X)) HEERAMGELE R ANFR 2R . 2004—2014 452 SR8 s A
R 232.60 /e, B FARZG 9, JEAR R AR P A B B A PRBE A AR AR
PIAEE NA e, R 148 J0/hm?, 249 (5 SAEE AR 63.63% . M54 (IX) SkKE, B3
B A m o H RS, 353 T 314.8150/hm?, A0 5N 48 M 168.04 J6/hm?,  A] B
4 (X)) ZMABRAZE TR P2 b, 23— 37 XIS AT o 2k
FEIX, 212,20 7T/hm?, 5 AR IXORIHA 7 XA Y, 4300l R 244.26 T6/hm? F11 243.29
Jolhm?o #5777 XA AR LB, 8 — 77 KA A5 AR e I T AP 2 ™= X, 4k
ZYRIMUI L SR B A R i o DA RS TR A BT, 55— - X B — 2 s
AR

FREE A B Hobg i 284k E (K2), 32877 XS AR 218 [ Th#adh, H
HES — P2 XIRBE AR TR B /)y, RIS — 5 7 XA (] PR 8 n] RS B AL = Y )y T A
TE—ENH . MWIRERAKY SRR, (IR AR IR AR 1 £ ZORUR, (HAR ARS8 s A
07 LUAETE RS, RIARAE ™ = AE , ARIE i FE W & 24k, X BREE A i T ik
IR,
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F2 2004204 FEEE (X)) EXEFRERETEHE
Table 2 Average environmental cost of each province from 2004 to 2014 (7t/hm?)

PRI AR A (X) FEAEIREE A PEGABEA BB T B AR SRR LA
L 101.93 26.91 87.85 216.70
e 133.81 16.76 93.50 244.08
Ey AN 75.04 22.30 100.30 197.64
R Tk 79.30 33.88 97.90 211.07
L 103.53 23.12 64.68 191.33
7R 116.25 32.76 79.04 228.05
k] 100.20 30.70 65.64 196.53
V1 101.44 26.63 84.13 212.20
i) 114.77 11.23 84.46 210.46
puji| 153.75 22.99 37.29 214.04
BAIX P 217.24 27.95 16.17 261.37
(5] 203.75 15.48 71.93 291.16
Ty 172.38 19.41 52.46 244.26
L 170.84 30.48 55.08 256.41
LB 148.42 29.39 50.94 228.74
W 178.42 26.82 29.29 234.54
TV 189.71 10.48 21.47 221.67
S N 162.02 17.47 6.13 185.62
Bt 144.47 13.62 9.94 168.04
R 203.66 19.24 91.91 314.81
TH 191.30 31.04 63.24 285.58
i 171.52 15.25 107.45 294.21
T 173.37 21.53 48.39 243.29
Exii S 148.00 22.89 61.71 232.60

K2 2004—2014 4F45 7 X T K A Pe 3 il A 12
H AL a4

Fig. 2 Structural evolution of environmental cost per unit area

3.3.2 FREENAS TEP i) sh 4528 1k

F) FH DEAP 2.1 %} ¥ 55 i A TFP
AT, Z5RNE 3, BIKRE,
[4: 2009—2010, 2011—2012., 2012—
2013441, REBUFAR RS A TFP
TRE, BERMA RS A G ORI A
PRI TR AN TFP
A S AL —E, RHEAR B
A7 R R TFP T B ) £ 2
B

FAR BT (W AT LA A
TR . B R R R AR

R B — B ) 7 B PR E AT 0 H b B e Rl 2R BN AL
X — i A AT AT AE BT AL A A B R R AR AN N I B, i 0™ RE R RE 8 29O
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F3 2004—2014 FEHRBEIAIER AR TFP TU R EHE

Table 3 Evolution and decomposition of total factor productivity of all samples from 2004 to 2014

if B HARR A FAR kL LR AR AR TFP
2004—2005 4F 0.981 0.927 1.015 0.967 0.910
2005—2006 4F 0.993 0.945 0.991 1.002 0.939
2006—2007 4F 0.976 1.015 0.985 0.990 0.990
2007—2008 4F 1.012 0.955 1.007 1.004 0.967
2008—2009 4F: 1.029 0.922 0.984 1.046 0.949
2009—20104F 1.032 0.973 1.021 1.011 1.004
2010—2011 4F: 1.002 0.940 0.997 1.005 0.941
2011—2012 4 1.000 1.009 0.990 1.009 1.008
2012—20134F 1.004 1.036 1.020 0.984 1.040
2013—20144F 0.983 0.942 1.003 0.981 0.926

Ty 1.001 0.966 1.001 1.000 0.967

TE AR IREE A TFP IS, T 1),

M, BRI AN KOS5 AR . — Iy TR E AR A& H:55 8 14 4T
TR I35, 5 AR QIR AT R AR S A, 55— 7 T E RN AR RAREE i T4
FOHE AR TN Z A AR L

BARBCRAE P shrp BTV, RAEIEIRE A TRP K AR 28, W 9% TR BRUR 1K)
PR AR AR A P S A 7 T BE M AT . MNBIARRCR AL iR, HARBCRN
M FEEE A TAiFARRCE, RUEHERH AT S SR BRI M 2230 71 .
3.3.3 MEERAS TFP AYFZ X FLd

BT IX TR PR A TFP A fb S ot g 4. TRPALIR R TRE#aS; M= XX b
KRE, F—E 7 KABENATFP TR, HAL” X TR, RVIZEEHIE T K4
PR R AIREEAS , F— 7= XA = B A

MTFPIMfAT , H— T KERBCRRE AR E I B AR AT R
R Bk HRRCR, RAB N — T KA B8 5 i s g . M
PSR, B 37 DXORHA ™ X B AR 30 LAAF 34 0.2% 11 0.8% A MU EEHE K, 3%
WIS ABAR AL R BARRCR S & o (AR “IBE”, R 34 : 55—, ik
FEIXAEIREE A A P R PR Je , AER AR IE R mT BB R A O A At il 5 B
B R JEFAFIAGE L, BHARAE I RERIT s 55, 52 ARSI & R KF-BR ], 75
KX BRI AL A L, (A P REMELL e 2 R s 5 =, AR = AR i Ik
WAL R i, AR AR ARG A, T AR A I
3.3.4 ERATHEBAT AR

HARTEIASE A TRP SR R B 7= X 25 53, AR SORE MASIIH A = H Ee A Ak i it
— Mo BT AR TR AR
Ve Yo
Xia X o
K AZ TR VA A AT A AAE sy, Ty, 20501367 2014 12004 4F £ oK
BAP 5 X g0 F X, oy 27 2014 F1 2004 4E55 i PP o $A 7 H FE RS TT DL BB R £ T

AZ,= (11)
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F4 &E (X) 20042014 FEFERER A TFP BUREHE
Table 4 Average environmental TFP in each province from 2004 to 2014
RAE A (X) BARRCE BRI LFEARBCE AR TFP
Tt 1.002 1.012 1.011 0.992 1.014
eI 1.001 0.976 1.000 1.001 0.978
HIRIT. 1.000 1.027 1.000 1.000 1.027
B AR 1.000 1.010 1.000 1.000 1.010
Ly 0.981 0.967 1.000 0.981 0.949
7R 0.983 0.983 0.986 0.996 0.966
L] 0.978 0.991 0.992 0.986 0.969
Sy 0.992 0.995 0.998 0.994 0.988
1 0.997 0.915 1.000 0.997 0.912
il 1.000 0.995 1.000 1.000 0.995
I S PN 2] 1.018 0.973 1.000 1.018 0.990
By 0.993 0.980 0.994 0.999 0.974
S 1.002 0.966 0.999 1.004 0.968
TIh 1.003 0.962 1.004 0.999 0.966
LR 1.005 0.974 1.000 1.005 0.979
ik 0.977 0.962 0.998 0.979 0.940
i} 1.057 1.014 1.002 1.055 1.072
T EBE 1.000 0.862 1.000 1.000 0.862
ol 0.987 0.822 1.000 0.987 0.811
Hw 1.041 0.963 1.038 1.003 1.002
TH 1.001 0.981 1.001 1.000 0.982
i 1.000 0.970 1.000 1.000 0.970
I 1.008 0.946 1.005 1.003 0.954
et R ] 1.001 0.966 1.001 1.000 0.967

R5 20042014 FEZFREB/NFFHILLWTL

Table 5 Output-input ratio in each production district from 2004 to 2014

fene gzl By Ry SRERA 55Eh))
I(kg/ot) I(kgiot)  (kg/ot) I(kglot) I(kglot)  /(kgld)
H—FmX 028 -12.23 -1054 -451 0.99 35.56
WK 117 -7487  -1530 -3.92 062 13.49
HoAth™ X 054 -23.64 -1397 -375  1.08 14.98
S5 066 -36.92 -13.27 -4.06  0.90 21.34

M5 2004, 2014 A TS BT

PRBLA P ROR I L. Ik 5,
AR 2y U b7 A7 AE
H TR R R —E
PR R RERBAN
(AN A TR I S S ) e
A

PENE . BREERAS F1 57 3 )
BT A BT i . AL
AT HEHE R AR it AL AR Y
P, HREICHIE—EL, B

AT PERE AL I PREE IR B R B, Ay R ] I R RS . 953 )
BT HOHE R RN HARSAIS 57 B I RBAQ, A= 1 97 sh 1y A R AE . A%
PEXKORE, S 3 IR A A T FEMS AR T At ™ DXCH R T2 — 3™ X, 5580 )
BT HSG Rt i T AP IX . RIS — F2 7 DX A = B R B A T B LAz
(BRI Aty T A Sk 3 5 A 2 v 1 2 1
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4 ZEIRHIEEY

ASCH ] 2004—2014 4E4 [ 20 1 FoKA 7748 (IX) IR M, 7R 05
— X, BT E X HAE X IR, XF AT T 9 AFREE R0 A B8 pAR TP
MR 225, MMM FEESeIT .

B—, TSR, (0 H R EORAE PR . BB, T RE
IR FS7 B e AN 2, R AR IR il fEAE, J& R = IR AR TRP AL
M) FEARE . FEARRCE R R, SRR AR TFP K W =2 1, 8=, fb
B REE AN ST 2 S48 A 7= H R IERK EB, (RIEFI AR R, PRBE AR pTRkoR
%, FRE Tk A= ) il R L BURN 57 3h 1 A RUERAE o 550U, SF— BRI RS | Eg
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Research on Temporal and Spatial Evolutions of Environmental
Cost and Total Factor Productivity of Maize Production in China

WANG Huan', MU Yue-ying', HOU Ling-ling?
(1. College of Economics and Management, China Agricultural University, Beijing 100083, China;
2. School of Advanced Agricultural Sciences, Peking University, Beijing 100871, China)

Abstract: This paper focuses on China’ s maize production and makes comparison of maize
production in different producing districts. The paper divides 20 maize production provinces in
China into three production districts, first main producing district, second main producing
district and other producing district, based on the production scale and total yield in each
province. After calculating the environmental total factor productivity of maize production in
each province from 2004 to 2014, including the environment cost of chemical fertilizer,
pesticide, machine and electricity, this paper makes comparison among three producing
districts. The main results are as follows. Firstly, although the yield per unit area is increasing,
the total factor productivity of corn production shows a downward trend, decreasing at the rate
of 3.3% per year on average, which is mainly caused by the lack of production capacity
exploitation and labor reservation; and maize production in China is still in extensive mode
meanwhile it is experiencing a transition to labor-saving and environment-sustainable production.
Secondly, the comparison between three producing districts shows that the first main producing
district has the advantages in mechanization level, environmental sustainability and environmental
total factor productivity and has high yield both in total and per unit area. As this district
supplies about 65% of the total maize production in China, maize production in China can
maintain at high level in the future. The second main producing district has advantage in maize
production foundation and its technical efficiency increases at the rate of 2% on average, thus
this district can ensure maize supply security by optimizing management of inputs. The other
producing district has advantages in environment-sustainable transition rate and has high yield
per unit area, thus it can make supplement of maize supply by applying advanced technology.

Key words: maize production; total factor productivity; environmental cost; DEA-Malmquist



