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1 HRHENBTSHE

11 FAENAE

Xof B B R EBE AL AR 1 79, WRsE 187 P
KBS X B, TR SO
Z D TES ANl = 1 o B e e 1 N 7 ol =3 NS
1.2 SHMAE

K FH SPSS X 4E WY . SCIWFERE . RIS
EWNIBEAT T Giit 20, R s e o Hr ik

(DEA) XU A 7= 208 RO AT PN
2 ERGW

2.1 AEEHRHERESR

PWER 187 FHEA (W3R 1D, “FIFEE 46.7 %,
PR A 2.82 hm?®, REFEIFEN 2282 g6, SR
L% 51.85%, WM & 113 kg, wi¥IF={E 2756 Jt,
PR 15292 J6. BADKFZRER, &R RZE0E
3] 245.79%.

R ERERERAESR TR

Tab. 1 Statistical table of basic information of tobacco farmers

BN/

R/

HE /

S i1 /hm? P _ SR /o . 5 E R Tt
ks AR /hm i 76 . (667m>) " kg (667m>) AR % JG . (667m”) ! FHEmA ) ot
YA 2.82 47 2282 113 51.85 2756 15292
e/ IME 0.27 27 373 14 12.12 287 -107000
WRAE 9.47 72 4548 197 71.91 5175 113000
hqE 2.47 47 2211 111 51.42 2728 14000
P22 1.68 8 846 35 9.49 884 37585
AR % 59.67 17.77 37.05 31.04 18.3 32.07 245.79

N B G I ST [ oA RB 1 Ak 2, X 187
% M8 0~133 hm’. 1.33~2.67 hm’. 2.67~4 hm’. 4~5.33
hm’. 5.33~6.67 hm’. 6.67 hm® UL F # 17 4> 4H, b
AN KW a5 . 45 B RoR, Ao R
1 1.33~2.67 hm® 2 [6] () 45 54 F', 5 8 FF A S i
28.9%, 6.67 hm® L EXHAA S Py i 2.7%. I
NKE, f BN S P A — 2 W IEAH R R,
0~1.33 hm’ I RTIBEN D, N 1786 76, BEMTH
TR X A RN 6.67 hm’ L ERHBARE, &
FET 0~1.33 hm’. 1.33~2.67 hm” ¥R BT HIFEN .

AR LA 4~5.33 hm® X Al Mk, 2EMET 0~1.33
hm’. 1.33~2.67 hm® [X[8]. J1EEAF] 2.67~4 hm® [X [8]
BEFET 0~1.33 hm® X [i]. MEHRKE, 2.67~4 hm’
X [l (P By E R s, N 4245 %, BEKT 0~1.33
hm’. 1.33~2.67 hm’. 4~5.33 hm’. 1.33 hm’ DL Ef%%
XIS E. PAES T 1.33 hm BLR, H
Hi L 6.67 hm® PL_E B IX 18] P48 17 =l B o 6.67 hm®
DAL EX R BA S, (2l THRAMRKR, W
FIACP A E S X A B 4, 4~533 hm® [X 8] |
I AK T B EMLT 0~1.33 hm®. 1.33~2.67 hm®. J°

R 2 FNEMEE I b8

Tab. 2 Comparison of the production incomes under different planting scales

WBUCH .y TOWE . BOSEA/  RAE mRR R SRR R
hm hm Jt . (667m") 1% kg. (667m™) ~ JG. (667m ) JC Ju
0~1.33 46 1.04 50.17a 1786¢ 53.64a 95a 2377a 591a 8583a
1.33~2.67 54 2.01 46.96b 2228b 52.89a 114b 2845b 617a 18488ab
2.67~4 40 3.20 42.45¢ 2458ab 51.63ab 126b 2989b 531ab 24922b
4~5.33 32 4.54 46.75ab 2636a 47.63b 118b 2774b 138b 8344ab
5.33~6.67 10 5.73 46.20abc 2675ab 51.48ab 125b 2900ab 225ab 19131ab
>6.67 5 8.04 46.20abc 2973a 53.80ab 122ab 3011ab 38ab 2229ab

E: NEHTRARREFRIRIE 0.05 KT EZREE.
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BIBARILL 2.67~4 hm® /K- P i, ©#E&T 0~1.33 hm?
X A 7K P o

BARRE, RO, mEHENmA S,
IR, (HEI BRI AS R, AR R K
0~1.33 hm® [X [A] B AR AR B N IRAR, (H2 HT Y
PR PR AP AN R . MR S B R 8 SRR A
P BRAE, 1.33~2.67 hm?® #1535 0 R K7 5

2.67~4 hm® [X [8) BUAR AT R B AR, 7 39Ut Bt i o

# 3R, PL40~50 B A T Z, i 50.8%,
HIKIE 50~60 5. FEIGE 30~40 ¥, HL=ANEREBLE
JRA ST 90.9%. 60~70 % [N Fi R AR B AR, A
1.68 hm*, KT 30~50 & Z [AIHAR . 60~70 £ 1)
JHAC B 3= B AR T B . AR
Z ), EIHHON FERRE mI A TR E .

R 3 AEFRBREF IR

Tab. 3 Comparison of production incomes of farmers with different ages

(X I P 8 b’ Sﬁ?ﬁ; S % Eﬁ;ﬁ; ;§§Z§§ FIIR /7T
20~30 6 2.34ab 2862a 54.16a 123ab 2978ab 116a
30~40 34 3.00a 2282a 54.82a 120b 2908a 626a
40~50 95 3.04a 2289a 51.42a 118b 2846a 557a
50~60 41 2.53ab 2251a 50.94a 103ac 2558ab 306a
60~70 11 1.68b 2021a 48.57a 87¢ 2127b 106a

E: NEFRIAFERRTE 0.05 KTFEREE.
K a4TER, WERFATHLYIFAE, H684%; K FTHIHFHD. ANFZTIRRAL. w5~ & leh

L RULE. CHE D 4.8% 1 1.1%. /NFE2P )
JHAR Bl T AR, A 1.74 hm®, B THE
FhEmr. MNE¥WBRARE, KEL L. sfdt
RHA 23 v THI R 2= , mhhR REAR B

PifiE, 15 140 kg/ 7, WFmE THER MK (L
HERSN) o m s DR AR TR b
WA ANFE D26, EAEHER . w8 R A B 2
5.

R A TRZEHERE =R LR

Tab. 4 Comparison of production incomes of farmers with different education levels

VB VT O RS T kiﬁi%ﬁjféﬁfjlﬁwaﬂUﬁ
KELLE 3.42a 9 2828abc 57.61a 12667ab 111b 2928abc 100a
] 2.94a 128 2178d 51.51a 15290ab 112b 2698bc 519a
[Elaak e 3.40a 21 2753b 51.35a 29070a 140a 3383a 630a
N 1.74b 27 2250cd 51.69a 6039b 101b 2515¢ 265a
XH 1.07ab 2 1961abcd 55.77a 7450ab 93ab 2404abc 443a

T NG FRARREFRIRIE 0.05 KT ZREE .

2.2 ET DEA XS

s B %% 7t )75 ( DEA, Data Envelopment
Analysis ) H Charnes il Coopor 2 #2 i ¥, % J7 ¥
fy J P o 2L L fR 5 R K HL 0 (DMU, Decision
Making Units) FIHABCE AN, 5 BT 5050
RIFI G T H 98 10 8 AH AT R AR P RV TR, R Aok
T ICHE B DEA AR b, s b sk
B0 25 DEA Fi VY ] RS BE R VP e AT B ARG 2%

. DEA J7iEFF AN BN AR AT 255, bk
BTG R BCReS SRR AAME K AR AME I &
Wi BTG . DEA J7 32 LU 5 B 0 N\ i HA (1) SiE s
B RAFRAAE, B TIRZ FEUHEER, HAMHR®E
2 WM

A n MR HRIT, BN PSR ITTHEA m P
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°y No R
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ik, (A2 HEEAHT RS DMU A RerE X fi R
W R8T, FrLh Banker 2542 H 7 C°R BERY ) etk Jr
2, B BC® #i7Y. 12 F DEA [ MR R AN A2 1)
CPR A T AS 3 T A2 Ak ) BC? A5 L I 5 28 5 200K
B AHEARYCRMAE . MBERCRE, S8R NAEA

ERSPY BV E IO A

KA DEA 2.1 B A4E5F 187 AN E AT 9 AN, YR
[ &5 5 4% 0~1.33 hm®. 1.33~2.67 hm®. 2.67~4 hm’.
4~5.33 hm’. 5.33~6.67 hm’. 6.67 hm® LA | 6 Fh # #%
DRI, FITERWME S Fim. R, “GHERER” .
CHORRERT | CHIBER” IX =AM ER IR A
F o FITAE IX 1) 55 PR AR (1 48 A5 -T2 4H

MRS ATHL, ZREREAN 17 WML 8 /o,
G AREARET) 4.3%, U B EEARAE PR AR, A
2.67~4 hm® BRI 2, A7 4 7, O
R 10%, LRE8CERMFIEHRRLR, H0.70;
R 1.33~2.67 hm®. 4~5.33 hm®, 45 &5 X ) 4%
B 3.7% M 3.1%. A ARBE R “17 WHKR I 21
P REPEARKEN 11.2%. Ak RECRBE Bk E R
AR BB 1 ERECY 12 P, HEFEARE
) 6.4% o IEL R L 6.67 hm® LA _F AR ) T 5018 A 1K
0~1.33 hm® R KA (1) T (IR A% . $E8 0~1.33 hm?
PAJ 6.67 hm® LL_F (PR PR AR I AN . e
TR R PR KA R R AL T BRI e RS (B
AL 0.9) .

MFRE 25K, 0~1.33 hm® JHR A BRI H M
RRAL 2 2 8 (PO ARF A, 0 B X 1 B D ORI 2 v o A AR
BAT LASRAS B fO s s RIS R B, 100% F 6.67 hm?
DA BRI A LKL 70% (8] 5.33~6.67 hm® FURLIHE 4k %
IR A RS A 2 328 Uk PRI AREAE , 0 B 30K 9 et RS 1) AR A R
B s AN R, BEE PR

R S FEMEMRHLEITNER

Tab. 5 Evaluation results of efficiency under different planting scales

. LRETRR M ARRE HUBE MBS MBS BGE R

ﬁxgwfﬁiﬁlﬁawﬁwuwﬁ R FREEO o LI RO o FEEEEB L FRAET
i 1% Hs 1% B /% 1% /% /%
0~1.33 46 0 0.0 0.61 5 10.9  0.68 0 0.0 0.88 46 100.0 0 0.0 0 0.0
1.33~2.67 54 2 3.7 0.67 4 7.4 0.69 2 3.7 097 49 90.7 3 5.6 2 3.7
2.67~4 40 4 10.0 0.70 5 12.5 0.72 5 12.5 098 27 67.5 8 20.0 5 12.5
4~533 32 1 3.1 0.64 3 9.4 0.66 4 12.5 097 14 43.8 14 43.8 4 12.5
5.33~6.67 10 1 10.0 0.67 3 300 0.73 1 10.0 092 1 10.0 7 70.0 2 20.0
6.67~ 5 0 0.0 0.65 1 200  0.87 0 0.0 076 0 0.0 5 100.0 0 0.0

2.3 DEA BiREi#o4
FEARFBIFERR T DEA PPN AT Al BEANF], N

(RS BRIV A, BT BRI 3 A BRI

BN RS . RO RN, —EREEERE T

RIEHRN, HEZEBHAK RGN BORERIER
PR AN, NSRBI, SOOI AR 5
BNERBNIR R P ERESZERN, WE
FAAERR 2 M ORE (FE 0.01 KPR FM G, HRR
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H90.982) , DU ISR BTSSR,
ANFHHAZ 18] B A KT Z 7 B, 25 B RAR B k02l
Weat, NIEIEH AU s A E e AR bR . 0 R
AR BN AN, BB B Hce 54l
i AP AR, RIPSUHRAN Sailfa ik R, BHHE
PRESCEERITT 1] o AT EREFE, A 1.33 hm® HOBRFE 5325,
A deap2.1 BT, TELLEL T 6 Rl A
ABAWGEE I HAATEOLILER 6, SO R IR 7

R 6 TEIFEMBEIN = HBMNIEIRE

Tab. 6 Input-output indexes value under different planting scales

‘ 7= AR BNFERR

AR X [H] / — -
hm? PEESES e PIERIE S PR
B/ /10kg /7370 M /(hm®) N/ TJITC

0~1.33 1.45 0.86 1.04 2.77

1.33~2.67 3.45 1.85 2.01 6.77

2.67~4 6.05 2.49 3.20 11.88

4~5.33 8.05 0.83 4.54 18.04

5.33~6.67 10.67 1.91 5.73 22.84

6.67~ 14.66 0.22 8.04 35.86

R 7 Deap2.1 B{GHHER

Tab. 7 Output results of Deap2.1 software

HAIXTE] SREAER SRR BRI

0~1.33 1 1 1

1.33~2.67 1 1 1

2.67~4 1 1 1

4~5.33 0.938 0.946 0.991 drs

5.33~6.67 0.985 1 0.985 drs

6.67~ 0.964 1 0.964 drs

mean 0.981 0.991 0.990

TE: “irs” FORHMRIIB G “drs” FORHBRI B <27

TR IR

LA MR = SEHR MR * IUBORK

R 7TULEH, TE BRI AN B BT, A [ A
R 27 45 2 3R ¥ {8 0.981, 3L A1 0~1.33 hm’,
1.33~2.67 hm’. 2.67~4 hm® [X [8] M8 4% {45 208N 1,
DEA & #; 4~5.33 hm’. 5.33~6.67 hm’. 6.67 hm® L
AR X R LR A EE AR <1, IR A IR B 58 A A X
AR, U BRI LR A IR AR 88 R K IR A
BTt R T AR B R, 4~5.33 hm?
() 40 15 AR R R M N 0.946, K iEF| DEA 5 %L,
4~533 hm’. 5.33~6.67 hm’. 6.67 hm® LA |- [X [ () #4

BRI T 1o

%} DEA & %% i) 0 B (4~5.33 hm’. 5.33~6.67
hm®, 6.67 hm® PL L) #EAT #5400, 8 iE M 1A
BHRNSEA B, I R, SkiE E
DEA BRI H B 5T M 3= 8 b
()R A M2 H bR IE WL 8. 7E 4~5.33 hm® [X [a], '8
AL AT LA ZD 0.28 hm?,  FHEFEN AT /D 2.23 JiG,
FUE RSN TG N 2.48 Ji6, EINTEEIAS 199%.
[FFE, 5.33~6.67 hm® [X[A]. 6.67 hm® DL_E[X [a] ff) #R ]
PO PSRN B BN 80 DA B B R
7, SEHLDEA HRi. XHE DEA B RUE M 5 i Row,
WRAE PR AR, EEHIEY, PR AN
ORI AKME R D, P e v] L — D4 .

RS ETRIAMHBIRE

Tab. 8 Target value based on projection analysis

WP sk VR A BB
FIEATHAR / (hm®) 454 028 426
PN 1 oo 18.04 -2.23 1581

a3 PR/ (10%kg)  8.05 0 805
FEs / (J3on) 0.83 248 331
PR/ (hm®) 573 009 5.64
FIBHEN 1 (o6 22.84 -1.89 2095

333007 PASERE (10%e) 1067 0 10.67
¥l 1 o) 191 248 439
JIEATHAR / (hm®) 804 029 775
Vb2 L YNV Qi) 3586 -7.07  28.79

oor PSR ERE (10ke) 1466 0 14.66
FsEs / (Jiot) 022 581  6.03

3 HFit5EN

T IR B M B L R R AR BUIR R A A, AR S
FRBLAE 2.82 hm®, W37~/ 113 kg, W7H 2756
TG, AR 15292 JG. BT SRR A PR KSR
VRCIA, AP AR SRR RN SR AT
fE—EMIEMIK R, 0~1.33 hm” FIRT I D,
6.67 hm® LA RN S s MR ST 19 1T 240
IR 8 R 5 1.33~2.67 hm (1T 2 B A K 7 B
2.67~4 hm’ [X [6] B 00 a8 e i o

THAR (1S 2 U AE 40~50 B, TR EEHS 51
A R, 40~50 & AR HEAN ROR, 4F
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WS (60~70 %) IR Ik (20~30 &) X[E Y
AR AR T R ALK . 50~70 %5 I T 3477 B Ak T
RACE, TE S E EAERMEA . MR DT
NE, KLU ERSCHES IR E D st
(A B 38 e B B P S E A B R R B
HEfEtrtad TEIRKE, EAHEMNS 11.2%. &
FUR 51 5 58 2 5 v A 522 7 AR RN AR BA AL

i ik DEA #E A7 M0 A 1 A2 72 A s VE A R,
0~1.33 hm® JHASE (10 S i 2 3ot 388, 130 B W) 3 24 42 v
R, DUIE B U 25 K 6.67 hm® DL_EApAE X
Vi) PR WA 2 2 O, U P e RS, 5 U AT R A
F . @I DEA 0T ERW, 4 hm® LLEK
I AR, RN Z, 7=HKFEAE, JE
DEA 5 %({H . 4~6.67 hm® 2 [a] ([ FhAE A ;1 B )se
R, DAL BN, SR KR,
P AT HR B L BIAL R, SRR M P B 2R A
Waio 1.33~4 hm® XA IR 55 RO I tE, RIER
B 2 o B R PR AR, AR A A X[
THAC R, RIS AEEE H 528 S B R .

SR PR LR R SR, IEPRE H AR
RAENTEEHE . Byl Fab . 2040 Z AR
TN ZH A AL, AR AR R R AR R A5 DA T, 28—,
B P KR . S I T B dHRE, B
HAH TEZ, Bk rAE " Bl AKX
LA 1 Ak A 7 0o JIR 11 28 SR QAN 7 S5 B o 1 1,
AT T HAALIE KRG, A AEREAE = MH B PP A T
FUR, BOANECR, X PR L8 e RS A7 TR
ToRAEN, ARSI R, 7 B G 1 A 0 2 A
W FLFRRER . BB =, EEsh LHREs, e R A
WFE, REA (0~1.33 hm®) IR E R, TR
R 1.33~4 hm® A EAR AR, DUk FI R
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Benefit analysis of tobacco production based on DEA: a case study of a certain county in
Guizhou province

MA Yunfei"?, CHEN Mei', XIONG Chengfei’, Al Yongfeng’, GAO Weichang ',
LIN Yechun', MO Jingjing', PAN Weijie', WANG Feng'

1 Guizhou Academy of Tobacco Science, Guiyang 550081;
2 Tongren Branch of Guizhou Provincial Tobacco Company, Tongren 554300

Abstract: To explore the optimal tobacco planting scale and realize the best production benefit in Guizhou mountainous areas, data of
187 tobacco farmers in a county of Guizhou were collected, including age structure, education background, tobacco production benefit.
The optimal tobacco planting scale and benefit were analyzed by DEA (Data Envelop Analysis). Results show that the average tobacco
planting scale per farmer is 2.82 hm’, the average age of farmer is 47 years old, and farmers differ greatly from each other in production
level and profit level. Farmers with high and secondary school background have the highest production efficiency. The scale income within
the planting scale range of 0-1.33 hm” gradually increases, while that over 6.67 hm’ decreases. Farmers with planting scale over 4 hm” have
more ineffective inputs and insufficient output. The comprehensive efficiency of tobacco farmers with planting scale range of 1.33-4 hm” is
the best. These results suggest that farmers aged 20-40 with high and secondary school background should be guided into tobacco farming,
so as to improve overall quality. Large-scale planting should be strictly controlled with planting area of 1.33-4 hm’ as the optimal scale to
achieve the best benefit.

Keywords: DEA; tobacco farmers; planting scale; production benefit
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