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Abstract: The Tianzhu Tibetan Autonomous County and Sunan Yugu Autonomous County, both located in the Qilian
Mountains ( Gansu Province), were selected for comparison of the livestock production efficiency between two types of
ownership of rangeland. Using the snowball sampling method, 15 households were selected in each county. In the Sunan
County, the use of the pasture is allocated to households. Each household has its pastures for the summer, autumn, and
winter. In the Tianzhu County, summer and autumn pastures are communal ( common ). Their use is collective on the village
scale. Only the crop land for forage production and winter pastures are allocated to households. The research area, a part of

the Qinghai- Tibetan Plateau, has a fragile grassland ecosystem, and livestock is the main source of income for local
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residents. Grazing is one of the causes of grassland degradation, and the difference in ownership led to different grazing
behavior. Grazing activities overseen by herdsmen are determined by grassland ownership, and at the same time, these
people are active in livestock production decisions. Accordingly, the objective of this study was to better understand and
compare the land status in the two counties, to assess the resulting effects on the livestock productivity in terms of efficiency
and to define new kinds of land ownership adapted to the local context. During this research, input and output data within
each farm of the sample area were fully collected, such as the size of a pasture, supplementary feed, the number of
breeding females, family labor, and the income from selling livestock, wool, milk, and other products. The DEA model
(the model of data envelopment analysis) was used to analyze the collected data and to assess livestock production
efficiency under different types of land ownership. The following are main conclusions: (1) The average pure technological
efficiency of households in the Tianzhu County was higher than that in the Sunan County (0.96 > 0.91), and so was the
average scale efficiency (0.86 > 0.70) , which resulted in the higher average livestock production efficiency of households
in the Tianzhu County than in the Sunan County (0.83 > 0.63; P < 0.05). (2) The percentage of households whose
comprehensive efficiency was <0.5 in the Tianzhu County was greater than that in the Sunan County (16.7% > 10%) , and
so was the percentage of households whose comprehensive efficiency was >0.7 (23.4% > 10% ). Thus, the distribution of
efficiency was also better in the Tianzhu County. (3) According to these results ( excluding the impact of the scale
efficiency) , redundant input is the main reason for households’ low livestock production efficiency. The factors such as feed
supplements, the number of breeding females, size of pasture, and family labor have different effects, from strong to weak
on the efficiency of livestock production. In conclusion, status of the rangeland ownership directly affects the livestock
production efficiency. The collective use/management is better for improving production efficiency. These results can serve
as a reference for local governance in order to develop a more rational system of rangeland ownership, to implement

sustainable economic development, and to preserve the ecological environment as well.

Key Words:; Status of rangeland ownership; DEA model; Production efficiency; Qilian Mountains
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H X SLE AL BEBE (0 0P HE AR LA R A X 5 383 30 AT IR
1.2.2  FAEFEAHEN

2 b DX A R A 0 AN R SRR

F1 AERPERBRGITR (B0.0)

Table 1 General information of the investigated households ( Unit: family)

HMABEA

T R . 578 7) , ol e A .
. / Ab/ £ N . Iin] %rﬂz N
WK AR (A (/%) gACh)  TEREERCY HEAEEI L)
. . Supplementary . Breeding females . . Marketing animals
District Variable Pasture area/ . Family labor Livestock income
(hm?) feeding ( Number) ( Number) (Yuan/Year) ( Number)
(Yuan/Year) ’
R TFHE 216 17,999.1 3 289.3 133,698.7 186.7
TN 426.7 105,600 6 600 410,000 450
T/ME 80 1,000 2 100 43,500 30
brifE 2 96.5 26,311.8 1.2 134 97,239.3 122.7
KR FE 45.2 4,907.2 3 229.6 74,087.8 77.8
TN 85.3 17,662.5 4 325 146,760 150
T/ MA 16 0 2 70 6,400 9
bRz 18.3 5,161.9 0.8 71.9 35,660.8 38.8
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1.3.1 DEA Bt st Rl faj /v

B4 0 Hr i (DEA |, Data Envelopment Analysis ) H1 38 [ 3 4418 %% A. Chares T 1978 4E21H1 12 B
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FAP % ik B AR B AR SR K — S B AR ] H AR AT 45 AR R AN ERSE A TR) i A R 1 8 s A R 3R 20T
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FURIAH ] B B3 T AR, RIERAN O™ ZRE SE PRt FH A B3 AR, X6 T PN LR 3 (R O™ S e |, 37 T AR 4 R
IR B — P AR
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Table 2 Production efficiency of 32 households in the survey areas

Hom o EEL N AL P P e AR HUBL ML
% L& LES MR e % LVES &S L Es e
Household ~ Comprehensive Pure technical Scale Returns Household  Comprehensive Pure technical Scale Returns
number efficiency efficiency efficiency to scale number efficiency efficiency efficiency to scale
1 0.641 0.692 0.926 irs 16 0.350 0.673 0.521 irs
2 0.265 1.000 0.265 irs 17 0.415 1.000 0.415 irs
3 1.000 1.000 1.000 - 18 1.000 1.000 1.000 -
4 0.383 1.000 0.383 irs 19 0.432 1.000 0.432 irs
5 0.842 0.846 0.996 drs 20 0.852 0.868 0.981 irs
6 0.536 0.560 0.957 irs 21 0.758 1.000 0.758 irs
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Household ~ Comprehensive Pure technical Scale Returns Household ~ Comprehensive Pure technical Scale Returns

number efficiency efficiency efficiency to scale number efficiency efficiency efficiency to scale

7 1.000 1.000 1.000 - 22 1.000 1.000 1.000 -
8 0.314 0.724 0.434 irs 23 1.000 1.000 1.000 -
9 0.904 1.000 0.904 irs 24 1.000 1.000 1.000 -
10 0.378 0.792 0.477 irs 25 0.960 1.000 0.960 irs
11 0.744 1.000 0.744 irs 26 0.919 1.000 0.919 irs
12 0.563 1.000 0.563 irs 27 1.000 1.000 1.000 -
13 0.514 1.000 0.514 irs 28 1.000 1.000 1.000 -
14 1.000 1.000 1.000 - 29 1.000 1.000 1.000 -
15 0.298 1.000 0.298 irs 30 0.784 0.855 0.917 irs
irs, Increasing Return to Scale /R ALY  drs, Decreasing Return to Scale &7 MU I | — & 8 MR AR AE
2.2 DEA R PRI E5 R b 80.0 [
T A 25k S AR A Py 700 L = GEREK
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Fig. 2 Situation of returns to scale in the survey areas
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Table 3 Classification of 32 households in the survey areas

4151 LRGN B G WO BT e
Group Pasture distribution Household number Location of household
SEARAE] 1Y .

s KR e A F I—15 i
Households with completely contracted pasture

Aoe R E P Bk 52 4z A 2 7 LA B AR ,
Households with common pasture S 75l 1630 KB

YRS AHFF L B iR DEA MISEZ5 R 152 PO EIR, K 3 ik 1 AR A B A T =0F =k
PARCRINOCR  H P A A I A P RICR SR N A0 AR 77 B8R P 1A

L 3 W AR SE R N B Sl AR BCR & T 58 2R 42 (0.96>0.91) |, BB ALK & F 58 427K 42 (0.86 >
0.70) . ZiE LA BRI 52  MRE AT = Al P ROR Z M C R IR 2R N LR G RCR & T ek
£5,(0.83>0.63) (P<0.05) ,

] 4 Ry PR R 1 I A BT DL Rl—FE i A BT 2R B RCR I 3 A T O, 3% 4 1l Bh BB 45 B A BT 257
BRI N I

H & 4 BT, PRRR S LT ACT O™ 25 B 8CRFE<0.5 F1 1 AN AKSE BT o5 1) Fe i) 45w, RO 6 B
—EFEE RIS, Hoh AR R0RAT AP ACRIR ] | HOP LU s R R AR AR <
0.5F P He B4 &

1.0 - 01.0 0.8—09 M 0.6—0.7 = <0.5
AR 09—1.0 M 0.7—0.8 [ 0.5—06
2 09 q S ZEECARER
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®E 08| 3
i g
#5 07 g
-§ ~
& 06 7/ ?é
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Fig. 3 Production efficiency distribution of different grassland . . . . .
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ownerships in the survey areas L.
grassland ownerships in the survey areas
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Table 4 Comprehensive efficiency distribution of different grassland ownerships in the survey areas

2l 434
+1’[_,}-5)TT7§?W)}7< . <0.5 0.5—0.6 0.6—0.7 0.7—0.8 0.8—0.9 0.9—1 1
Classification of grassland ownership
IR 16.7% 10.0% 3.4% 3.4% 3.3% 3.4% 10.0%
Completely contract

-
AL 10.0% 0.0% 0.0% 6.7% 3.4% 6.7% 23.4%

Incompletely contract

2.2.4  fRECRH BEIN 3T

B G ROR LT 0.5 MPOP IR RBCERBO o AT B b, BRI 5,

P A M XARACR IO 36 8 7 e 5 P RIHAE AR ZCR D 1, RIVHOIE AR 7= BB S A= AN TT L, 75 2L
PR, HoR 3 b G5 8 .16 YU SO AR MR B2 Hh R BN/ IMRUCH FMEHA (RE R BT H 537
AR ZF BN A o 459 10 BIBU B ZEZ R MR i R B/ IO BE R 7 B AMAEBIA 3 1 B
TN o X UEVIAMABEAFIRE SRS 3 B IO ER G RCRE BT EZAREW, 57 30 A TURI 8 3L
AR A T TR R B /)N

£5 MEAWEHPHBNFTHAEER (26 P)

Table 5 Adjusted results of the input and output of the households with low comprehensive efficiency ( Unit; family)

) HMAIBEA
. s 7 IR - s AP 2k
ey EEOERGO O EZ N TP NV N B R (36)
M Breeding females T Supplementary Family labor . . Marketing animals
Household number Pasture area . Livestock income
(Number) i feeding ( Number) ( Yuan/Year) (Number)
(hm™) (Yuan/Year) tansear
8 144.2 115.8 15,627.6 2.2 76,500 121. 1
(-60.8) (-40.2) (-14,122.4) (-0.8) (0) (36.1)
10 193.2 153.1 4,707.6 2.4 103,788.5 168.5
(-176.8) (-40.2) (-1,236.4) (-0.6) (18,288.5) (63.5)
16 178.9 26.7 4,869.6 2.7 96,448.2 118.9
(-87.1) (-13) (-2,580.4) (-1.3) (44,488.2) (81.9)

RSN — T WA B AT MR PR A BE AR, 20 AT B AU A &,

3 e

3.1 TR EE S AT RCR R A

F AN [+ 4 A A A B8 A 78R A 2 T LSRN 2 548 0 B i R A E 98 R0 2% F R R AR 7 R R
BERTARS 2R T HUIRIYE R (P<0.05) o Ul W 7E 503t 189 A 7= A0 (6 D7 1T, A 5 4 7R B 1) 0 i T A A
T T 58 2R, 33K P R DR A 22— s i A0 R 5 e I, AT I 1] T R SRARR A R AR Y P AU B
BT S X T oK DN ek S5 Mt of 10 B 1 ), 2P R B B P e T AR S ) S A M) B, AR 17 AR
PRI 3 AR P RCR A R . PR R R B RS R A AME AR 72.1 G, TR AL EAUA 21.8 IC,
3.2 FHUFTA BRSO TIAR

PR T A AT A TCARIF TR KA 2257 AMABEA RETHIAR | BE BB 3 — RIUR RIS A 7 R0
R EZ K, IX Y Elena 5 A MBFFELE R — 20 [R]85 3t o000 TUAR 1] 805 11 35 A0l A= 7 v 3 3 A7
TEBATCR I IGARTF , W0 2F G0 7 IR RAFTEAMABATTR | WSl WA R P AR B A TR &
AN TUAY P REAY LI R 2 V8 218 4 AU T 5, FE0L i DR e 1 3 2 5 SR U, A R X i it ke = 22
AR SR R IR ol W S AR OB R BEa fE L, ph T i S R A A IR A G55 1, O 1 B 1k e SRR A, 75 22
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hy 289 S FAA A 230 2B, {HURE BRSO TR A L RE R B A R e B 3.8 . I R
A DR 2 3 80 S IR AL RN 5 B Ol A 7= BE 7 R 0T T bt R iR 15 A 22 5 AT LA M R A SRR v A
PR A N R B AR AL B R T R R A B 43 A 93.3% 1 100% , I Rk & AR 1 B Y 43
WA 60% F1 80%

4 4HiE

AR LRI AR 77K A3 e, T B e ISR R MR AR R IF HAZRIBEAICR . N T TR S [l L,
SR REELE AR ™ | B v A AR IR B M R A D0 A AR 7 A LU 5 3 1 7 AU FEE i i 3
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