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T, B A W A i A i A S T o L R O T s L AL T s (SFA ) BN 40 4% 3 7
(DEA) % (B2 /1T 3:54,2017) 1 Hidr  SFA il DEA 237 Hl e {2 Wi FP 77 . 15 SFA # Lt DEA
D7 T BEALIR 25 AR , TR R IS A 7 i A B BOR 2 (B %% ,2006) 7Y SRS ZAMEA
7 22 (R AL B A A AR S A BEAS (3, DEA 8N R 4l A 255808 e T 1
(Huang %£,2018) ™, — L /E ] 2 24 Ml A 23803 10 23 18] 4353 7 18T, 70 Sk 3 04 0 S [ 1 X g
TNy A S BCR AT LS TR EXT H /MM ( B4 ,2014 5 Viontzos 25,2014 ) P71 BB HFSEHITRA , B
P2 T4k e REL RSB IR R A (R W 55 2R I 23 ] 3 Al i T2 N T B 58Kk
b A SRR I 25 SR B IX 251 S0 AR Sh A T A 34 P 2 (X BG4, 2014 5 K378 XL 4, 2018 ; Pang
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S 1B 42 [ R R i e T S S T A I A PRI A 7 A sk 22 S 0 4 TG T )
FIRIT, 205 © 17 FF T A ] X s AR 2SR A I 5 24 v (Huang 45,2014) 0[] R T L F 05 6 14 4
NG &S

fBESAE ¢ B N AR5 55T (DMU) | Her oA m R s, FOUEE ™ s, FRARIEE ™ . X F
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Horr,s” os s, 20BN B AR S B L A R A
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RORFEAT 1 531, SO A B0 AR S RCR IR THE 1 .

2. Kernel % &1t

Kernel %5 B Al T+ 220 AL AL Bt (B4 2% T2 HEAT AR S 80 11, 7T P 3 8 170 85 B il 26 4R B AL A2
M TR 2, HOETC 82 T 0 T A& Bl RS R 20 A 3 25 R (X AR 4255 20205 45 2 4F,
2020) P (RBERENLAS X RO BRBON £(x) |, 8 x RUBER S IEAGT AR (6) .

fx) —th k(%) (6)

St N AL AR, b RS X, A x R, KC ) A RCREC, AR = A
Y Epanechnikov 1 , 43 RS TR BBHEA TR, 2k AR (7)

K0 = —ew(=5) (7)

P A T A AR 3 0P i PR 5 0 40 T, 5
Berh REARSE SR AGHFIERUN 10 b2 N R4, FLIT AR (B)
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2R, A0S DRI S ELAR PRI XU DRI 0 AR 2SR DU B8 230 Herp, DR 4R FH 2R ) 46 A
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Horpr N O AT XA N A B ICRL, NV, AR T X ISR R A KT & B BOTHL, o R N5
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T B SN T X B BB ], Cao 45(2013) 2R T 25 (a] vk (ET) A0k (QV) LA 8R
W 53 (NB) JUAaf (eI (GL) MIARE 22 4 (SD) 45 5 R B b 7 vk o ol T 49 A B 1k 5 1 4% 10 Bk
I ELR PSR B9 B AL v R 4 I B0, IR A5 g (HA FF 22 57 (HERTAR 45 ,2015) B0 B it ] )
JHI Cao %5 (2013 ) St A A5 e 3 00t D0 10 B AR ¥ DA B e DG 0 X e ) 2

(=) 75k S MR b

IS ATFE R, Moll  F Ol AT, g1 TR [ KA AR BT AT 4 R 2 S
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VUG A vl TR0 AR B, IR R AR b PR = R X D, Bl kIR T
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BPAEAER , FELL 2000 4E N BEHHEAT 08, S0 AL TG . FEIIEE 7 H A 355 Ao b o HE e 80 T 55 e
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LA B HE R AR M3 B3 T P B BRI AR MR 75490 B BT R AT I, R M B i F) B 57 g 7 I
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X4 E, B P ER LA SR EN S FHRIE S

I ELABE B 9 AL NEA3 A2 08 7K P58 35 0 76 35 % , R R R e g B3 T

PSR P BRI, B AR ALE S5 S L HUAR AR 25 AR AL RE TR K % 8
Rl Horb, 25 Sha A (B0 R TN 5 A A 2 0 A Pk £ 2437 Ay 7 I g VB ik (4 B8 g O WA
YR 5 FE 7K ) BT SR AL ST 5K s AU AR HLAA B 1 36, Bl 5 T B0 5 - Hb PR Al i B e s, B q
T T A RBLIEA RV A L KB A BB B A5 T SR i B, 76 614
ARAFFIRD AR ST 2R SO B AT R R AL BE, T A2 S BOHE 2 A TUAY,
TR A SRR I 25 R IR . A SO % kb VT 45 (2016) | F 52 LANTK T (2018) ) 4
SEF O, LUR R S (5 AR MRl 3 2 B, A 15 SRR 25 3 1 LA L RE I &%
FHK A B

2. kgt

AR S PRI HRVES L 1o MR 17, 23 8 Hb I f e s e i LA UHE RO IR 22
R X I 4 I P A 4 o T K i A RO AT A, LA 18 A7 2 i B B (3 v T LAt e
DX, PG 33t DXk L /K 255 0 i 45 A s 25 9, G A E AT A B S AR T IX . P
PR 1 ,2001—2015 4F4x AR HUBK BBl B 38 K R e, P o s o DX AR LB A K %
i 6. 5% , ULZ X A UM AL FL RS B B4 s . A 4% b IX 9 55 3 14 A UK, BRTRHBIX
TRRFLRE I, BT8Ol A BB A T T Mo 2R B Hb X 4515 Y 4 HE G 1 - 20485 K 2 )
AR T A X, V6B 2 3 DX 7 ol A 7 o o B i o 0 Al 35 e i i . AR T BB X
F) i i P (B K e, (R ECAR M 35 e W HE R 0 ST 30 K s T LM X, 2 WY 03 T 3t X Al A 25
PRI AR

R1 2001—2015 44 K =R IKIAA T AR bR IR TEGT T

" Em K (% )
b P I i T P S g P
A i 6.474 7.570 6.726 5.962 4.812 3.128 3.288 6.438
K2y 5.228 5.905 8.323 2.605 2.496 0.814 3.090 4.576
PR 1 399.843 1 511.950 2 108.614 961.074 4.955 3.172 5.595 6.749
K 66.926 52.632 73.554 76.219 -0.094 -1.006 0.103 0.396
1ENE 169.293 161.098 253.404 127. 665 2.667 0. 826 2.964 4.041
BER 107.779 111.656 135.935 93.056 3.314 2.328 3.006 4.359
Fah 551.851 409. 131 732.432 533.526 -1.923 -2.497 -2.045 —1.484
+ b 5247.735 3 894.751 8 026. 885 4 640.443 0.407 -0.400 0.668 0.981
BT 626. 447 732.238 810. 663 462.229 4.328 3.857 4.531 5.213
ik HEk 1 332.226 1 065.169 2 355.269 913.453 1.641 0.431 2.697 1.580
HA 16.478 21.749 17.891 10.714 1.312 -0.015 1.937 3.139
R 1.004 0.928 1.754 0.605 3.061 1.182 3.251 3.993
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A ARHR IRV AR AR XL o o N AR &, 2015 4R b [ 2808 1y O A0 AR SRR [ 2001 4F:
AR, A R e 1 M DX T B AR AR L YRR P A X U U B N IR HERS | 12
AT ERAE A R T 4 D8 8T 22 o 0 IR Al AR A CR B A AR 152 o, A 17 i 18
B A — 107 A B AR AR AR AR A BN HLAS R AR, A L A Y 5 T, B AR
PP 320 fei PR 25 B AR AT T

B LA RO A SRR A 8] A

2. o EARO A AR A TS SR B H o M

ARICHI ArcGis B - S AT T Bpt— 20 20 A AR SRR 2 [l A . 18] 2
VATEARTT 1002 Xl DAIEACTT 128 Y B, DLt 05 ) Z i, 2 (8] 18 AR 4 Al A A5 R0 A
g1, A H AR S 25 (6] v 14 5 1) X-Z TR Y-Z S THBOE a4 AR HAFAT T X-
Y P17 BERIAROMY A B CR AL 23 8] 3 SR , 3k ) R sl A A — i 9 25 )
FHIE. MAIHIE , O AR SRR R B DU 2R AR, M UK B 2SR A6 Sy o I R AR
AR AL AR B PEE [ 1, 2001 4RO AR AR RCREE S PR AR 9534, B 1 2015 AU L2 B B AR
U BUZS S e R RHEAE [ 1, 2001 AR A00 AR ZRCR S I A U™ BUZS 3 M 21 1 2015 4R 3 &
%EB’J@U“U"W*% LR i = Hﬂ?iﬂ@iﬁjﬁﬁ“wﬁ“}%L?ﬁﬁﬁﬁ H g 2 b E 1] /Y

U RS S G HH  2 B B R AR RS iR it — kst b [ A Al A SRR B —
SE 125 6] 73 SRR AL

3. AR AR AR AR 25 S R

N T ERFE P E 3 A AR SRR 73 AT 25 B BE R, A SCRI AT Kernel 2 BE Al 1T %5 %< 4]
AP E A AR SRR A TR S BEATAG T, W SERE R 0. 075 18] 3 /R T Kernel % AGTHA5 R, H
H R U Y JRE TS I T L X PAL 54 A A AR Y B SRR, DR AR g b A 8 P T R — RO AR SRR
KT R B . AR IE] 3,2001—2015 AR i f) v B2 8 T K, .20 it 2602 it B A 4 R B
UV 28 O A AR SRR A DL o (FURMBIR 17, of [ 2808 (0 Al A SRR v
1E0.4 ~0.6 Z[a], H 3 S0 0] 45 58 sl Y B AT F A W], BT 2808 Aol A= B8R IR LA K
WA, 2012 AELUS  AOIAE SRR R A B Wi 2, AR 3R IRARAR 2R ™ 19 Wi ™ L 25 72
WL MR T 2015 4F A RCERIE I B, B TSR RE A MG, BEI AL AR

56



XNAE G PERLASKEGER > FE5RTHN

oK, A AR A SRR AFAE R B WL I B, % T R BB 22 198 1y, L 24 1 R
UEAO IEH A 7= A RT3 T e ek (0 % R , AR TR AR A R0%

B2 R AESHCRI B HL

B3 A SRR A 25 SO 5

LJ¢IK&$ SRR 23 [ 7 7 B AR P
- ZRHIX PR T AT A E A AR AR 25 8] 7 7

ﬁiﬂ%ﬂﬁfﬂﬁﬁ%Lﬁﬁﬁ’ﬁﬂE%ﬁFﬁTﬁ%ﬂl?ﬁ%%% 255 03 DX A

BRCR ISP T H BER BRSSO RERE T A5 R AR 20 IR ) g (R B35 1k A,
@ﬁﬁi SRCRAFAEAE B 1 23 6] 73 SR, BIVAR o 74 = R DX A AR A A= AR 19 5 22 2 A
BN TP K A A ORI B T7 250 [ FE B SRR R 2 R BL ALHE 57
SR A SRR, LR SRR AT B B HE RO A B3 i 1] 0 5o INIRB ) g (B RO i %
BES) B BAREAREE A, A= R IX 732 5 XA SR Sl PR 536 Al AR 25 3003 14 25 8] 7 57 4 i
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FEREH 26. 9% , i A% TR AR MR RE 1 o oAb, =l DR AR b A HE TR A 50 110 i A B e
1, IR E T 33. 8% , RV BRHEBOICR M 22 18] 70 573 8 5 = 855 70 KRR . 3 IRHIR A, = RHLIX
IR AR A SRR AL 1) 43 S (R AR HE AN 07 Y 22. 4% EJHE 1 T R 32.6%
Wi 255 70 X T A AR08 8] 3 S B A RERE 138 Wi Ko FEBEA BRI 2R A A TR
Hh, ORI DX A4 24 M T2 5 s ) S ) A R BE A 1 e, SR T = R M X 22 [ A 24 ) R AR 1 22
TEAR/IN o BRARZGLASN , = RUBIX 532 7 20T A9 38 3l PR 1060 HAR B3 BRI H 2 3 AR 10 i
FEEA TGN, X 2P A7 HH BRSO AR SRR R B, N = R X )2 07 50T, 38
A AR AR A 1] 73 S SR AR AT BB 2 R A ™ Y ZER AR 25 )70 572

R2 ZRMBIXANZ T 200 E AR AR SRR B % R BCR 23 143 S i) Bk 8

PR A5 +H +—h +=h ESinpit)
e 0.224** 0.213* 0.326** 0.269 **
LMl A BRR
(0.046) (0.054) (0.011) (0.024)
R 0.095 0.010 0.150 0.027
A (0.269) (0.893) (0.212) (0.706)
N 0.326*** 0.324*** 0.144 0.305 ***
RAF R
(0.007) (0.007) (0.187) (0.008)
) 0.197* 0.221* 0.298 ** 0.243 **
A MU %%
(0.072) (0.054) (0.018) (0.038)
0.014 0.093 0.201* 0.093
Al KRR
(0.838) (0.308) (0.083) (0.317)
N 0.278 ** 0.272** 0.358 *** 0.334***
TEHEF) %R
(0.018) (0.021) (0.005) (0.008)
) 0.049 0.050 0.184* 0.068
REUEA HRE
(0.523) (0.510) (0.077) (0.390)
) 0.256** 0.233** 0.267 ** 0.288 **
S I ARE
(0.032) (0.047) (0.030) (0.022)
0.229 ** 0.287 ** 0.357 *** 0.324**
+ Hu AR
(0.049) (0.023) (0.008) (0.013)
" 0.251** 0.286 ** 0.409 *** 0.338 ***
AR RHERS R
(0.037) (0.023) (0.003) (0.010)
) 0.234** 0.118 0.238** 0.167
RRHER
(0.056) (0.216) (0.034) (0.110)
. 0.242 ** 0.258 ** 0.382*** 0.330***
SRR
(0.034) (0.029) (0.004) (0.009)

ARSI P TR ¢ fREEE. " 7 7 DBIFRAE 1% 5% 10% KF T EBE. £3 [H,

2. EFRHCRKF I3 JZT7 3T A AR BRI 2 18] 00 5

=R RIS BRAER  EE AO AR ASR AR 2 (] 4 SRS R 7 I FE 200 )2 05 3. SEbr b i s
Ay AR A ) o S 1 R A 2, WK 1 900 T2 07 s AS 1k — b T AR A [F] A 15T B E A
[FIRGURB I 5o 1 TS 2R AR IR 5 AR AR SRR R B, AN SOR X 454 O A ™
HH B MR [R] AR AR AT 0 DX, R 00 DX BB ™ R 2R A A Dy 3Rl IR 1, B 480l
ERyy & SeLIA S UE 67 IS SN -3 N € O Y RN 111 B 4 B 0 o = = Wl oS R R 167 S B S a3
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WAEFE, B PERLESXFEGETASFERAESN

ASRCR S A1) S 1 PR E 1 RERS REAT 5 ) HO A, SR IS [] 05 X 40 AR Y CR ELREA T B AR
ﬂz BfF%JuxEEi"jil AR BUEVEE [ 0,0. 3) , X3 2 ARCRIUETE I [0.3,0.6) , X8 3 AR
{HERIN[0.6,0.9) , XIK 4 IRCRPUETER KT 0.9 MYIXTE . 383 FIH T RO AR 35 RCR =5 1]
G 5 B ARl DR 3% R X Fp Al A SRR S 100 S AR R RE T o A0l A 255003 s 8] S ) S B TR 3R
ALHE 8 MAZRAIRAKFA 3 DA BRI o g HREVE LR, SRR T E R
HETRA T X WL g (A 10% B 5835 KPR35 LASE, AR S R 5 B X LAY g {E7E 5% B 52
PR B, SO A ZERACR BT KN A AR B RCR I T7 28 Z LR 3/ T B XAl AR 25
BRI ETT 220 X R B, A4 B BRAF R 2 T7 35U = R X A3 207 A 2 i 45 2R
SR, PR, % MR S A T 02 S, (. 1 ARl A AR A 3 ) 7355

R3 BBWRHCEREYIZ )7 A E AR A R 2 8] 3 5 R UKEN 7 (g f8D)

oK 2 5§ +1 +—A r=an i
0.304 ** 0.390 *** 0.402 *** 0.440 ***
P
(0.029) (0.006) (0.006) (0.002)
0.309 *** 0.281** 0.588 *** 0.369 ***
Vo]
(0.007) (0.015) (0.000) (0.003)
\ 0.758 *** 0.793 *** 0.875*** 0.821 ***
LML ALK
(0.000) (0.000) (0.000) (0.000)
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Spatial Differentiation and Promotion Potential of
Agricultural Eco-efficiency in China

LIU Hua-jun, SHI Yin

(School of Economics, Shandong University of Finance and Economics, Jinan 250014, China)

Abstract: The global super-efficient SBM model was used to measure the agricultural ecological efficiency
of 30 provinces in China from 2001 to 2015, and to examine the spatial differentiation and potential for im-
provement of agricultural ecological efficiency in China. The results show that the agricultural eco-efficiency
in China is generally low, but it is on the rise on the whole; the agricultural eco-efficiency of the eastern and
western regions is higher than that of the central region, and the polarization characteristics become more ob-
vious ; the degree of the stratification of the three regions for the spatial differentiation of agricultural eco-effi-
ciency is less than 30% , and the degree of the stratification of factor efficiency hierarchy for the spatial dif-
ferentiation is more than 60% ; excessive input of agricultural machinery power and planting area, and ex-
cessive agricultural carbon emissions are the important causes for agricultural ecological inefficiency. There-
fore, regional agricultural eco-efficiency can be synergically enhanced by avoiding waste of agricultural ma-
chinery power, promoting land rotation and fallowing, and strengthening the control of agricultural carbon e-
mission.

Keywords ; agricultural eco-efficiency; agricultural input-output; agricultural carbon emission; GB-US-

SBM model; geographic detector; spatial differentiation
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