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Effect and mechanisms of alternative livelihood options for improving herder
engagement with ecological compensation policy —a study of outcomes under China’s

“Grassland ecological compensation policy”
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Abstract: The implementation of China’ s ecological compensation policy whereby herders are paid to control
overgrazing to facilitate environmental protection, still faces the challenge of ineffectiveness. The constraint on

livelihoods determined by resource limitations stands out as a significant factor contributing to the failure of the
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ecological compensation policy. Exploring ways to optimize the implementation and impact of ecological
compensation through the lens of alternative livelihoods can offer a fresh approach to reconcile existing research on
the connection between ecological compensation and sustaining livelithoods. Moreover, this approach can also
contribute to furthering the reform efforts with respect to ecological compensation policy. This study, using data on
outcomes under the grassland ecological compensation policy (GECP) , conducted interval data regression and
bivariate probit regression analyses using 2 years of tracking survey data from Gansu and Qinghai provinces. Building
on the herders’ grazing prohibition behavioral experiment, this study empirically examined the impact of herders’
alternative livelihood opportunities over the past 6 years and village-level alternative livelihood measures over the past
4 years on their willingness to accept (WTA) compensation for grazing prohibition. Our study considers the
perspectives of non-pastoral employment and employment training, with the aim of elucidating the enhancement
effect of existence of alternative livelihood options on the effectiveness of the GECP. The findings reveal that the
alternative livelihood opportunities of herders are crucial in determining their WTA grazing bans and optimizing the
effectiveness of compensation policies under the current policy settings. However, only high-skilled non-pastoral
employment with high income and stability can effectively contribute to improved WTA. Additionally, the provision
of employment training services at the village level is beneficial in decreasing the WTA of herders and improving the
effectiveness of GECP under the current compensation standards, although this effect requires a cumulative period of
3—4 years to become evident. Therefore, in the process of promoting ecological compensation reform, we should
focus on balancing the ecological environment protection and the interests of the compensated subjects, fully consider
the alternative livelihood transformation and development issues of the compensated subjects, provide them with
more comprehensive and effective support, and promote construction of a social ethos with a strong ecological focus.

Key words: grassland ecological compensation policy; alternative livelihood ; non-farm work training; willingness to

accept; behavioral economics
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Fig. 1 The internal mechanism of ecological compensation policy failure without alternative livelihood
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Fig.2 The internal mechanism of ecological compensation policy success with alternative livelihood
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dichotomous choice, SBDC) F1 % H — 43 1% £ (double-bounded dichotomous choice, DBDC) & CVM ¢ & UL 19 ¥ Fp
SEE T . ASHESE ] DBDC /9 52 50 I B2 IR X, B A [T SBDC, DBDC B X 55 — ¥kt A B iz, 38 m 1 5
TRIFMEE T, IR Z VTS B2 0 EIEE B AR TR WTA AL TR

5 35 4 A 2 CV MR FH 3 2 20 8GR 43, Sl 1 e 2 U R T A b T AR AR B T L AT IR AR IR, (M) 45
HSE 2 Ui BT TR T T B B BB R TR S it — TR A b 1 B B (BSOS BE IR AT o 4
F) P RAES AT AR, B S38E o8 2B, DA BIF S8 I 5 00 2 0 o8 AR O 2 B . TR R
fili b, A& 3 B 19 DBDC i1 ] Jy 2008 #0952 B2 i JE A7 51 5 . DBDC 75 3% 22 42 WA ) JL, 2R 32 D
FURIE TR TEAR T QRO X T A 4 52 AR MORMEE ) I Bb (R R DU T i ) B R IR B R AR e 2
X WA SR B VEFE A7, 0 58 R SR B I o 38 o A () 25 58 B A W) 4, DU 5t 0 Y 58 R 2R 2 2
P X TA]

25 1ok IR A RN SR, T 25 G REAS b S — 0 R A A A AR RN BUR I AR UE | B A B 8 1 6 B
FRERMEIR . B—EI7 FHYE— AR A 0 8Bx = (87 0 55— 07 28 09 5% — RERAR I AN 26— IR
BhrfE, AL EHEIE B T 6 EAT TR o TEBA B WIS B 45 1~6 10 32 22 07 ZBEPLAN B2 5345 6 -,
T BP0 B B 52 B 07 S8 TR P
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B3 ERX=ZHZEEE(WTA)UESE(DBDC)
Fig. 3 Steps for calculating willingness to accept (WTA) for grazing ban (DBDC)
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Prob(YY )= Prob( WTA < Bid2a)=F.( Bid2a — f, — 31 Sub — 8, X )
Prob(YN )= Prob( Bid2a << WTA < Bidl) = F.( Bid1 — 8, — ,Sub — 8, X ) — F.( Bid2a — B, — 81 Sub — X))
Prob( NY )= Prob( Bidl << WTA < Bid2b)= F.( Bid2b — 8,— 5, Sub — 8, X ) — F.( Bidl — 8, — p,Sub — 8, X))
Prob( NN )= Prob(WTA > Bid2b) =1 — F ( Bid2b — B, — 31 Sub — . X)

(3)

PRI, T LA 2 T L9 R B, g B R LR A TR R T S BB R 6

17 [ F.( Bid2a — B, — 8,Sub — p.X ) |+
B ZV: 1| F.(Bidl — g, — B,Sub — p.X ) — F.( Bid2a — B, — ,Sub — X )] "

41| F(Bid2b — B, — p1Sub— 3. X ) — F.(Bid1 — g, — fSub — . X )|

+Il:\"“\;[n|:1 — F:( Bid2b — 16)() 7 ﬂlsub o ﬂZX>}

UBVSESY i8R oAb Biprobitﬁ*”ﬁﬂﬂﬂT:AW R REA T AR RS2 B IRV AR i R, RN T R
125 R AR A Bid, (RS o JE — A Zar R o H 2 MV UE LfiZHXijﬂ 0. %M Cameron %'y
D7 K N R AR A

= ¢+ ¢Bid,+ ySub, + AX, + &, (5)
KW, < Bid;, I R,=1,RZR,;=0,(5)xX\ 1, o Ry EIN, ¢ R Bid, I AL, Sub, R (2) A Sub
—FER R A AR T AR I, X, 2R R (2) 2 X — R 1% S A 5 i A0 B S A R B A AR S o R A FLAH B A T R
B 0 R B AL AR M AR HE IE S 50 A (0 Bl AL 5 22 35 A R b, AR A 0P S T A 0] A A o 4 HE R T DL 3R
INH
P(R,=1, R,=1)=P(W,< Bid,,, W, < Bid,,)
P(R,=1, R,=0)=P(W,< Bid,,, W,,= Bid,) )
P(R,=0, R,=1)=P(W,=Bid,, W, < Bid.,)
P(R,=0, R,,=0)=P(W, = Bid,;, W, = Bid,,)
LT A g LR O B A A S S 4
L=P(R,=1, R,=1)XP(R,=1, R,=0)XP(R,=0, R,=1)XP(R,,=0, R,=0) (7)
1.4 B EFELF0lE

R TR R AR A T E RO b A 2 5 SR S AR P A I SR B A A T B A DG AR R R O A 0 fif
FEAE O Z A R S Al ST O A2 vp | ok 40 A X 32 % R D A B MR R AR B o AR 5 4 S DL RO E A )2 T
MR AR A T . O R A R AR A T 3 B R AR HOP A AR A T RRAE A O A (5 E R ORI
W AR E VA I, 2 7% Ellis'™ il 52 2 2 B R 5930 43 b v, 20 43 S A6 B BE Al B0t A i B pe AR ol . AR Hwk
A EGEE 0P 2020 4F ST B L IR BB AR BOS L OA 7 L AE T 2020 AR EE RE AR HOl A 5 SRR
JE A O 55 6 B S AR B AR, w8 B BE AR A0tk A o FL %5 T 2020 4F 1 457 B8 A HOI A 5245 4 51 B2 I
AR RS AT WA ) B HAE o 3B 0k Ik WA e R 38 5 3 55 2015 — 2020 41 A9 JE 4l b e A A 728 57 28 B0k
SRR e 22 /S . (2 2SI R O B JE v T A5 210 A8 S R, B S H0M 2015 — 2020 A 39 (8] 45 47 19 1K 72 B
A Pl A B s B e AR A A 3 Sy O B, T Al e AR E M L PR, AR B ORI A AR AR OB A RS
P R — A~ =43 2848 0, 2015 — 2020 4F 359 Te AR 4% 8 AE Pl oA KA Ry 1, e JR AR S5 R B0 v 2 R
Tk B, AR S R B B A BR A B S 30 7 B0 A S K PR L e R ep S 80 {El:lﬁﬂéﬁﬁzzﬁﬁéﬂﬂ X st
N A2 4% B LR A3 AR R 3R A v i R VIR E o A o R TR SR PR R AR A [ JE U R 3 2 fE R
It EE B AN 5 E Y 22 b AR BERE AR P IR R IR O RN v A AR AR OB i B R R E R 22 R hzow—zozo
AP 0] A IS B2 BB Al O e FLCA A8 S5 22 B 6 B0 Dy 2, I BB AR 00 M g A A5 S5 28 50> v (o B3O
3o e Ak BB AR AR A A e P A e 1 A [
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R2 ARMAET BN S KT

Table 2 Type classification of non—farm livelihood

AR T B i i
Non-farm livelihood Description
%45 e AE Hoklk 1) T.J7# T\ Factory workers ; 2) # 50\l T. A Building workers; 3)# . T. A Mining workers;4) HAth T A\ Other workers;5) T.
Low-skilled non- IE (KIE K JEIE ) Artisans (carpenters, cement workers) ;6) HiR 45\ TN (BT MR S5 0t T %245 ) Service workers (restau-
farm work rant waiters, cleaners, security guards, etc. )5 7)ARAT I 4R HOI 55 THIHT % 145 Farm workers and odd jobber during the

busy farming season.
e 4 A ARl 1)k 51 T. Commercial employees; 2) 33 A 5t (B3 %5 ) Clerical staff (secretaries, etc. );3) % 2 & b AR N B3 (FU L& A4
High-skilled non- %5 ) Professional and technical personnel (teachers, doctors, etc. ) ;4) 3% B4 =5k B A 5t Personnel of Party and government
farm work enterprises and institutions; 5) 4l A% %5 A 5% Management personnel of the enterprise; 6) [1 % Tl , (055 MR [ % T
b HE RSl (A R iz i T BLE K 55 ) 45 Self-employed industry and commerce, including individual traders, self-em-

ployed industry, self-employed service industry (own transportation, barber shop, etc. ).

T % )2 1T B A A T it R A R (65 A S 41 20 42 L Sl Ok b 55 U1 AR 55 LA S Bl 440 O e b 52 R 57
sh WO 1 R B 568 o S PR BRI 5 I R AR FF 9 6E R 4 AR e sl B 1 AL s 1 e 9 R 2017 — 2020
A B AR B HLR AL HE 2017 — 2020 4F R 7 A8 5 M 15 10 0% 4 003 B (RBP4 4F ) — 345 22/ AR S 4IE T SR sl ik
%) EE— AR A R B IR 45, DA B R 5 3 4k 3~4 A BRI o BE VIR 55 o B b il AT st oll 15 I R 45 11 45 A
A AN AR AR v, 2 SORE R AR AR A R R X P AR Oz A R IR R s e R R AR M AR R A b D
Az 25 R 2 B TR AR B T A A A
1.5 HERR

AR IS A FH A B0 e 1 IR ZH 6] v ] A XA A —— T VA R R A (R O Sk B R R A L A R
TR A 1 M T AR M B R 2000 DA B O B R R e iR, 2017) 7R e R 4R A 5 — 58 (2011 — 2015 4F ) B
Jir A AR AN B G b oy L2 1/4, DR Ik 8 BS54 O VR S SRR AR AE B — i AR . BRI SR 43 2
Bl BIL A AF D7 A P A RE AR A O e BOREAS B B ORP RO . 0 IS IR TR S 5 R R A S RN EOR 1) B
ANEPAE WA S AR B 3 4, B B AL 24 B o [ K HOR A& T 2 5 5R A SN BOR Y B4 NS IA
PR I o3 i 4 2L, g 2 B LA B 1A B CAS AR 5 0008 e T D00 38 o A 75 T 4 b B 6 > R T L H i A b R 4 S R R L
i DR 2 T 9 4 R R 4 1 S X R IX L A B =2 e 302, DRI A kR rp e BT FU B AR AT AR ) 5 R R AR
AREL PN BT (S ) RIS T TR /NR 43 o0 34, AR AL BEMLAME LAME (2 ) 58 =  FEREAREE N B T A 1T
R e RN 349 55 b 18 B /INA) 43 Ry 2 4, g 2E B ATL At B 1N AT UK 5 SR JE NS REAS R e B AT Al 6 P i 3
T 104~ E 301N (£ )60 FF 360 P .

PRAGUZE T 2017 4E X 60 AR FT 360 F2 H50F FFJ& 1 5% — %8 SC b O, W 8 1 2017 4F A gl 55 911 . 2015— 2017
AR AR R EE N DR SRR S 32 G B AR A DCBUE 5 2020 AR HEAT TAR AR A ER R B, AR T RE
AR FE U P 2018 — 2020 48 1) AH B4 , F 181 [l 80P FF & T B S AR A AR 9 32 A T B AT S S8 56 s RO J2 T AR AR 270
ABERFEAR, ZRT 90N FIRREAS o 270 438 BRFEA v, S B Bl S (6 R 5 (AR AR S5, B Je A5 A 3808 BRFE AR 248
Ao BT R R R R AR R R R AZ S, AR G ) R AL « iy T R B A Rt A S A R R B
HARTH T 25 5880 th 45 T sl B8 A BT s 2 2 U7 A S5 DR IR R 8 TE N HE R4 2 il A s iR a4 2 TR A 5 . % B 3IAT o 58
6 T LA 0T TR 7%, DT 2 v 2P ) S K B A ISP I S B LS R N R e A L DR O R A A 1 R e L
WRAF Ty 2% F R A HEAT 8 B

SRR B0 AR R R A B AL, A 5T JE T 2017 4R 0 MR A SO | % B EE 57 8h ) el 5 Bh ¥ 2 R A
BRI AE I 0% 4 M Ay 50 BE R A 10 657 k8 B, 38 3k S A AR 357 ARG 50 ) T 25 2R A R A 8503 IR R R 22 i) R A A
R EMWZER . MR IPR A RGEERFEA T ERFEA N KT 5 1 LB BGH TR PAE R 0. 20,55 8 )17
ZHHFRIGH TAI A PAE RN 0. 93, AXFER LT 4000 TR P(EN 0. 86, Kl it FREMK . X—E
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FEBEIRAE T 2 R BEAS (9 S 2 i A -5 A 2808 B BE AR 19 58 i ik 22 [ A7 7 I 35 7 22 5 o0 DR s, RIAREAR 19 2 2R A
2 P EOH AR FEAACERNE B AR

£3 ERBAHFRERE

Table 3 Heterogeneity test of untraceable samples

i A A KEFN G )P HEFR NIRRT
Ttem Number of ~ Household labor Average schooling years of Per capita annual compensation
samples ratio (%5) household labor (yr) amount (CNY + Capita™ ' yr ')
A 56 B FEAR Effective tracking samples 248 73.59 4.08 5542. 16
% R FEAR Untraceable samples 90 69. 59 4.05 5822.15
WS FEAR P (E R Ho 1) PAE (XGA TR %) P value of 0.20 0.93 0. 86

independent sample mean test (Bilateral T test)

B AR < AR AW IE B4 B, Data source: Collated according to survey data.

2 HER54W

2.1 #HBFEBELGH 5

2.1.1  FEARBU BACUE A TR T ANPEARY T 2015— 2020 4F 9 B ARPE AR THERNE . BEAORTE  REA I 11
BB L AR AL, 2020 4 HAT 22. 93 %6 MIHUP 2 5 AR RE AR Bl , P S H RE AR Ml e A5 HeAL R 9. 8404 5
2020 4 R H BE AR SO ML P o e 18,0200, P B HLRE AR HOUI WA i HE R 6. 2500 0 AN B I I [R] 25 FEOR
2015—20204EH A Z 5AE AR AR HOIO A HOP 5 LS8 71, 77 %0, 6 AR R S 5 m B R AR otk i o Ee Sl
70.97% o MARHCH AR E TEK A, AR B RE A BOw b A e A RS E PE BT, 6 4F [ A 2 5 B RE A Bosh B = A
o PEBAR B HBOP 5 b T U A TR M s B BOP b TR LB 16. 9400, S5 B R 11,29 % . MR IR, R TR
BB A WA TS E PER R L 6 AR 2 5 m BB AR O A RS 8 P i O o s T AR E PR Y
HOP b EE LT HE B 20,5606, 05 R 8. 4T V0 o IR SR AT A IS DU Y, — B B RE AR Ok = AT A A H
WA B BAGRE AT Mk, AHE 22 I AR S5 BE AR Ol 8 2E A TR 5 A L DA B[R] RH X6 R 3% A Bl AR G 35K

R4 BERBEPEREETRHIE

Table 4 Characteristics of alternative livelihoods of sample herders ( % )

I} 1] Year 2T Type HE Value
2020 Z 58 g AL BoPll 4 7 5 e Ratio of households participating in low-skilled non-farm work 22.93
R BB AEHBE L U A & EE Share of income from low-skilled non-farm work 9.84
Z 5 @ AR AEPCHO 0P 7 e Ratio of households participating in high-skilled non-farm work 18.02
T F B AR HC L WA Hi LE Share of income from high-skilled non-farm work 6.25
2015— 6 AE AN 2 5 AR HL AR A BOM L 44 5 B Ratio of households not participating in low-skilled non-farm work during 6 years 71.77
2020 6 4718147 2 15 548 B 1Ol (10 AR 5 4 B I 040 o7 1 Ratio of households participating in low-skilled non-farm work  16. 94

with low income stability during 6 years

6 4F- [ A5 2 5 A4 R A 0wl B A e PR B9 4507 i B Ratio of households participating in low-skilled non-farm work 11.29

with high income stability during 6 years
6 AEY AN 2 5 B RE A MOl # 15 EE Ratio of households not participating in high-skilled non-farm work during 6 years 70.97
6 4F 8] A 2 5 i AR A O A0 A e PE R B9 44 4 B Ratio of households participating in high-skilled non-farm work 8.47
with low income stability during 6 years

6AFIRI A 2 5 i H Re AR HOstll FLIA RS PR 8 9 44 P 11 1L Ratio of households participating in high-skilled non-farm work 20. 56

with high income stability during 6 years

B AR - ARG AT 4 1 . Data source: Collated according to survey data.
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2.1.2  RPGORRARE A T 1 A4S H T RE

AR 0 A A AR TR R S B0 BIRE Ml 5 )1l 55

MR LA B . AR A A GOl 55 IR 55 £ L 155 10

)T B A BHE . 2017 — 2020 4F B2 A s 0 g

T RE H R 2 T R ¥, 2017 4R A 32. 26 % 19 B

FE R AE o 1511, A 2018 4F 22 J5 3% Lo 49 #8 3 4096, H:

H 2019 43K 8] T 45. 56 %0, 4535 — 2 (AR AR R R

P BRI T AR AL 35 I, 2021 A 9 ol B I L B4 2017-2020 £ H 4 46 1 A 545 35 52 1

AR PR ARG, PRI T il R 52 51 42k COVID-19 KA Fig. 4 Village-level implementation of alternative livelihood
W o measures during 2017-2020

2.1.3 TEBERGRES N X5 R BOPE e PR M I 98 B AL 4 %% 1 . Data source: Collated according to
TSCE B T £ B R S A R, ap

7S B BT 6 B AR (B 7 58 L BEAS IO T I A 5 —

WA W ¥ (E 9 1371.109 7€ ~hm *, 55 R bR (B 09 BB Ky 1768. 458 5 +hm *, X T2 — W hnfE , H A
26. 250 BIREAIR P e HE T 232 5 0 T 48 AR (B I BRI SZ M O LB A g 24 206, R WP AR 0P X 58 42
AR ORI 2 A2 R L B U S A RO A AR R o RO B IR 45 D 1T, 2017 — 2020 4E AR A R 3
AR B U A 0y B0 1. 633, AN 2 248, R WA GOs Ml 55 1 IR 55 44 25 38 A7 AR 30— 25 T i 25 o) . B — A Y
S0 15 VI 25195 100 G PT A JF 3 36 e 08 8 A0 P A1 S0 Ml 2% S 1) R A TR R A v A P I A R TR 4 S A AR
H2 BB AR BOM Y 3 5 H AR AR BOM AL A5 B0, BV 58 A5 T B0 A PR B S AR RO TE IR . FEAR R Y R
NEBRBELA RSN, P FFEER L R 528 . FEARKU i & SH B Z KRB TR . FEARH 1) R
F5e 3T % A S S 24 7. 459 ke, e 376 I 8 55 0k 80 ke, 2 W A IX i i AL R, A0 A6 R R AR 25 . 4932, 70 B
PR A T 50N B, 37. 9% BT R I T SRR . BEARH P S B R 4 B T AN 0. 056 7 hm'

2.2 BERAFI LR 5

2.2.1 WP RR AR AR Tk B AR AR EOR SR ACR AR S AR BRSO O R 1 £
O3 BT RR AR 25 T X P 5E 4 B 07 A T I A S ), DA 2 T 8 s R AR A R R DA A R R SR 1
FRAE T o R DX T 000 A8 ) ik 2 SR AN 26 6 BT o ASEAL 1 S R N AT AT i R AR it B0 R R AN 5 SR AT: il 1
FRWT B P2 58 28 W% 22 5 JE O 3564. 136 UG -hm *, 1838 = T H Al A9 #MEZ AR E 13Xt ERHIE T 24 /i K #843
WP R B ST BUR 20 BORRUR R B . R 240 AT 0P 2020 4RI AE AR Bl e A o FE T 2020 4F
o B RE AR AR A B AR L 25 R R 2020 AR IR AR AR BOM L A L X S8 A B A7 43 R R B
FY 2R, T 2020 4F v 1 RE AR Bl e A 5 FETE 500 1Y 1 35 PEZKSF TR i b G 56, R — 3175, 442, LW 2020 4
S8 4 VAT 10 T A AR A0 SO P T B A SR TR S8 4 R v R AR Ol A B0 I 58 A BRI B R R AR T
3175.4427C ~hm *, B 33— DO AKBEE N D P AR S Pl A0 o, 45 R Wi, 2020 4R IR B2 s Al sl
A 7 H AR TH R 582, 2020 45 1wy 4 BE IR PO AL WA 7 EEAR T 52 FLAR TF R 800 B, 26 W i 2 Al R ool A F T
FEAR IO 56 2R M2 B4 R B I S5 1R R Rafd i .

B 4~ 6 B2 58 T 0 AR OBl e AR M X 58 4 AR R R IR A SE  . BERL 4 AU T IR A RE IR B0
R AR B S5 R R R 2015 — 2020 4R AN 2 5 AR EL BE AR BOS AL /9 HOP A EE L S 55 K B AR ol (8 i AR
PEAR A HOP F1 2 5 AR B B AR Mool B AR M i 0P 1Y 58 R AR MO 2 IR T W 22 5 . BB SAE R AY 4
(Sl b 1 — 28 2 T v R A O R AR e 25 R W I RE AR OB R E AR AR IHOR AR
H2 B8 AR BB AR R 7R 3 E AR v AR R O R AR AR 500 1 W M KO T R A R, R A
—1105. 483, 2 B 1A = e 1 w8 B2 BB AR BOM L OA B 0P 1) 58 4 AR 1802 42 78 i b T A AT e 4 BB AR ol e A
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x5 FELTEHRMEFRITHN

Table 5 Descriptive statistical analysis

TiH 75 ik i X ) xS mME O RKME

Item Variable Definition Mean SD Min Max
WTASLE 84— RIBPRME First bid value JG-hm “CNY-ha ' 1371.109 1543.060  45.0 4500
ZEHEWTA 45— YRR Second bid value Jhehm ?CNY<ha ' 1768.458 2021.472  22.5 7200
experiment 5 — KL F¥ First choice J& Yes=1,7 No=0 0. 262 0.441 0 1
variables

55 K Second choice J& Yes=1,7 No=0 0.242 0.429 0 1

POt 2017 — 2020 4E 4R Sl K5 I4AE 63 0 Number of years of job training ser- 4Ef3) Year 1.633 1.815 0 4
AEHHBIEAE  vices provided during 2017 — 2020
B Village 2020 4 R A4 (L 55 Whether to provide job training services in 2020 & Yes=1, 7 No=0 0.419 0.494 0 1
fevel vari 2019 47 2 A5 ALl 55 )1l Whether to provide job training services in 2019 J& Yes=1, 7% No=0 0.456 0.499 0 1
z::::;jlt;f 2018 4T J& 75 Itk 5 )1l Whether to provide job training services in 2018 & Yes=1, 7 No=0 0.435 0.497 0 1
hood mea- 2017 4TS A FEAE 0 55 Ul Whether to provide job training services in 2017 & Yes=1, % No=0 0.323 0.468 0 1
sures JETR B2 3~4 AL K5Il Whether to provide job training services & Yes=1, 7 No=0 0.415 0.494 0 1

for 3~4 consecutive years

PP R 2020 4RI AL AR AR HCHEll A i L Share of income from low-skilled non-  HU{E 0 ] 1 Ranges 0.098 0.240 0 1
AHFEIEAE  farm work in 2020 from 0 to 1
s 2020 4 5 3 BE AR O L YA 15 EE Share of income from high-skilled non- B 0 %] 1 Ranges 0.063 0.179 0 1
Household-  farm work in 2020 fromOto 1
level vari™ o5 5000 4 (4% A AR HOM L AR BA 52 # Whether to participate in low- £ Yes=1,7 No=0  0.169  0.376 0 1

ables of al skilled non-farm work with low income stability during 2015— 2020

2015— 2020 4 {85 fig 3R 40kl 5 B 52 P Whether to participate in low-  J& Yes=1, 7 No=0 0.113 0.317 0 1

skilled non-farm work with high income stability during 2015— 2020
characteristic

2015— 2020 4F i 3 BE AL Bk b /K 8 2 P Whether to participate in high- & Yes=1, 7% No=0 0.085 0.279 0 1

skilled non-farm work with low income stability during 2015— 2020

ternative

livelihood

2015— 2020 4F i 3 BE AR BOil b #7558 2 P Whether to participate in high- & Yes=1, 7% No=0 0. 206 0.405 0 1
skilled non-farm work with high income stability during 2015—2020"
P AL FFE N H 0 Household population size A Capita 4.859 1.953 1 12
Control vari™  p1 34 Age of household head % Years old 51.883  11.553 23 96
ables i 25 54 22 R UL Number of disasters in the past five years K Times 0.915 1.742 0 10
1 25 50T A % 1) 5 2 Distance from the nearest road T2k km 7.459 14.591 0 80
J& 5 3 957 Broadband access or not & Yes=1,7 No=0 0. 327 0.470 0 1
JE A A 1E4E Whether to join a cooperative J& Yes=1, 7 No=0 0.379 0.486 0 1
#3722 % 1 A Grassland area 73 hm” 10* ha 0. 056 0.158 0 1.267
4 {33 Province H i Gansu=0 0.621 0. 486 0 1

W Qinghai=1
e 0 B AL 2015 — 2020 4F AR S 5 IR B A AR O ll ™ 5"« 3o HEAL  “ 2015 — 2020 E R 2 5 i B AR AOboll "o WTA 2 4% IR Z B4R E
Note: ": Base case is “No participation in low-skilled non-farm work during 2015—2020". . Base case is “No participation in high-skilled non-farm

work during 2015—2020”. WTA : Willingness to accept. SD: Variance.

(4P 1105. 483 70 -hm % AEAY 6 3k — 20 g AT HC Al 47 ) A2 6 AR 0wl AR PR AR B b, A i B AR AR SO
1o AR TR TR AR 2 H RO T

2 BRI HOR R AR 2R T AR IR R B AR O S8 A MO B R T Y T AME AR VE R AL R A A R BUR
S RO ) B R (L FUA s AR A e A ) e B RE AR o A RE R AR PR T . Om TR R RE IR B
S0l 19 AN A DA SR IO D T A T B v T TS A DR LA 0 o D A 2 A 4 B B P A
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Table 6 Effects of herders’ alternative livelihood characteristics on WTA for grazing ban

A 56 AR A BB WTA for grazing ban
Variable B 1 HR 2 B 3 HOm 4 HO 5 HOH 6
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
2020 AFARH e AE HOt ol A 1 FE Share of income — 670.215 153.118 — — —
from low-skilled non-farm work in 2020 (1098. 684) (1111.635)
2020 4F 1 £ AR AR HOBAL YA (5 HE Share of income — —3175. 442%%  —2648. 788** — — —
from high-skilled non-farm work in 2020 (1463.547) (1335.003)

2015— 2020 4EARHE BE AR 40wk b #4721 Income stability of low-skilled non-farm work during 2015— 2020( LA “2015— 2020 4E A 2 5% £ B A BO k. A

R4 20 Base case is “No participation in low-skilled non-farm work during 2015—2020")

R B AE B0l AR SE PE Whether to participate in — — — —642.489 923.091 770. 347
low-skilled non-farm work with low income stability (615.189) (708.724) (701.919)
7 BEAE MO b 5 Fa 2 P Whether to participate in — — — —420. 386 186. 775 286. 386
low-skilled non-farm work with high income stability (516.533) (697.794) (660.812)

2015— 2020 4F & 3 e AE 08k b 2 22 P Income stability of high-skilled non-farm work during 2015— 2020( LA “2015— 2020 4F A2 5 & # fe AR SO lk " A
4] Base case is “No participation in high-skilled non-farm work during 2015—2020")

Te 5 IR Howoll i B 2 74 Whether to participate in — — — — —1243. 256 —722.734
high-skilled non-farm work with low income stability (754.762) (752.387)
o F B AR HOR b i B # Whether to participate in — — — — —1105.483*  —919.531*
high-skilled non-farm work with high income stability (521.164) (535.803)
JE£ N\ 0 4 Household population size — — 223. 641 — — 163. 139
(141. 148) (128.346)
J1 B4 S Age of household head — — —53.075%* — — —50. 289
(22.214) (19.956)
i 2% 54F- 32 9 B Number of disasters — — 151. 340 — — 108. 970
in the past five years (150.052) (134.049)
1 35 30T 2 I 1 B 25 Diistance from the nearest road — — 8. 748 — — —3.835
(19.917) (13.515)
21538 8417 Broadband access or not — — —1110. 115* — — —810. 173
(585.479) (581.843)
JET A A 1E+E Whether to join a cooperative — — —119. 680 — — —36.505
(544.933) (496.361)
B 2 AR Grassland area — — 616. 332 — — —453. 266
(965. 690) (1137.682)
4 1y Province — — 69. 009 — — 131.726
(582.354) (580. 545)
i B30 Constant 3564. 136%** 3741. 206+ 5642. 024*** 3825, 287*** 3734. 734%#x 5688, 563%**
(320.586) (383.252) (1557.927) (414.214) (383.457) (1414.755)
ZHo 2946. 707#k* 2945, 953k 2867. 343x*x 2027, 345%#* 2880. 209 2816. 909**
(267.005) (285.626) (274.811) (267.129) (262.147) (249.556)
Ff 7= & Observation 248 248 248 248 248 248
X B SR {H Log likelihood 303. 241 —265.225 —257.011 —302. 596 —299. 325 —292.357

TE 55 VBB ) R AR M2 o R 3 )RR TR 100,520 M 1026 M GETH R L83, TR
Note: The values in parentheses are robust standard errors. “##*”  “#%” = and “*” indicate significance at the 1%, 5%, and 10% levels, respectively.

The same below.

P A2 By T, AR B AR TR 500 3 MK T A e EL AR RO B, SR AR BOR B vE A Ak
524 BB o T RE R PR A A 0 A P GO A A BRI X e AT P AR R A D A A B
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DRl oAy, A i K 6y 8 o o 5 i e R e L T e A O AR B R B DA I A I S8 e AR a7 A
JE o AR A I%ﬁkw/m&%@ﬁmTﬁ%ﬂ%ﬁﬁxﬁi%ﬁ* S BT R EL T G Y O Y
SEA BRI R R R AR . T BB Y BRI |, ST LI AT B TP B 2 M TR A OB 1 e A, AT D e A
By 5 2R AP B R R
2.2.2 AP AR AR T G R DR A S AN BOR SO RO M RARVE R R AR 58 DR G Ak ol 35 1Ak
55 BELG 10 £ BE 43 BT 2R AR 2B RS It X 80P 58 4 A 02 1 T B 2 i), 3 PR D )% T 4 s A AR A Tk D
Az AN BUR R WAL AR o 58507 JE 0800 R A 2% 1o AR A, 3 BURE 2 Al 40gk ol 35 911 I 55 28 o, — 16 E okt
PO 1 e B A0 R 14 D 5%, 55— T T O A 28 R IBOSR I A ARy ] o A, F T R R AR 2 A il
T B W0 R AR AR Ok R AR R AR B S A A 2 T R RS R T R A A TR R 4y AT LA AR TR Al
SEIRANE T IR o B 7 AL AR B 2017 — 2020 4F F LR B UINAE O3 5507, Al 45 R R %8 B AR 5% KR
FHHRBON 0, R 58 2B B02 A2% T B B G A SR PO Il 55 1L 25 0 396 I w2 o AR 8 ZEAR Y 7 Lk b
—5%%%@AD@§J@£¢%%%%@% IR R AR B 2017 — 2020 AF 4R Lk L S5 VIR 5O IAR B3, R
Bl —270. 796, B4R A AR 15 A AE |, 2017 — 2020 4 9 4 Ak st b 35 U104 45 03 B i — 48 W 0P 58 2 2R 02
32 75 JE K /0 270. 796 6 -hm 2,

x7T MRBRAEEHRENZT2ERZEEENZMN

Table 7 Effects of village—level alternative livelihood measures on WTA for grazing ban

A5 bk eI Z A WTA for grazing ban
Variable pim 7 B8 1 9 B 10 B 11 B 12
Model 7 Model 8 Model 9 Model 10 Model 11 Model 12

2017 — 2020 4E $& L0V 55 U145 15 % Number of years —264. 937+ —270. 796* — — — —
of job training services provided during 2017—2020 (126.272) (139.704)

2020 4F 2 A 41 Al S5 — — —1587. 348+ —2075. 630%* — —

Whether to provide job training services in 2020 (797.271) (938.479)

2019 4F 275 42 w55 1 — — 2244.703 2659. 447 — —

Whether to provide job training services in 2019 (1590. 828) (2114.153)

2018 4F J2& 75 $ kit 75 )1l — — —209. 523 —462. 267 — —

Whether to provide job training services in 2018 (1529.792) (2031.298)

2017 AF A S Al S5 11 — — —1793. 745%* —1671. 326% — —

Whether to provide job training services in 2017 (768.561) (881.894)

JE A 1 2 3~ A AR AL 15 Il Whether to provide — — — — —0951.890%%  —928. 908*

job training services for 3~4 consecutive years (458.681) (492.347)

f4 1l 8 5 Control variables % No J& Yes 75 No J& Yes & No J& Yes

H B Constant 3993. 326%#* 6655, 659%** 3883. 661k 7036. 829+ 3956. 503*#*  6526. 355%*
(415.669) (246.768) (409.705) (1531.615) (406.024) (1500.732)

28 o 2908. 083##k 2818, 1104 2860. 632 2762. 067** 2900. 298+ 2821. 826+
(261.269) (246.768) (260.027) (240.166) (260.815) (246.327)

FEA H Observation 248 248 248 248 248 248

XFEA SR A Log likelihood —301. 001 —292.704 —297.637 —289. 405 —301.118 —292.909

FEEARL O FIASE A 10 383 T AS [) 4 i AR Ol 5 b 55 U1 IR 55 X5 450 5 58 4 25 M 2 A2 B B A5 ) o A 760 O f% 454K i
E%&ﬁﬂiWM4ﬁﬁH%AEBVﬁﬁh—%Nﬁmm@%ﬁﬁﬁ&iWW%E%%ﬁTWP%%é%
Wz LT R, 2018 F1 2019 4R (K A st Il AR 55 09 VF AN 38 . R AU 10 7E A0 O AY JE A 1 oim A o Ath 2 5 A8 &, 2
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7 A P A AR BN AR B OU R BB O A A TH A SR AR R0 o X SR T BN 55 A A A AT BE A TE A Y
PEFIRFE R T HE— 2D B AW S A TR A i SR 3~ 4 AR SR AL B VIR 55 7 AR i 43 0 AE A 5 4 A
HoAbAR BRSO T AT E5 R AR 11 AR 12 B s o S5 o AR R T I 2k 3~4 AR SR At B IR 55 7
& HASTE R BO 00, IR T B I 2% 2 3~4 4F A4 g HIE A R B0 B AR B0 , TS BEAOR B B A QT 2R
RS B AR O™ e 2S5O B R .

Zf LA R SR AR AR 2 T A, 1) an AR OS5 AR TR 2 O SR R B AR A O 5
Weg F N 7 A0l PO AR, T T AP HG 58 A A S B T B A R T 2 IR ) D B o v T i T e A 2 A R B
AR P AR R T A R BB S AT RS R T A R KA
2.2.3 FREVERLYS : Biprobit 82 Oy T RGER R 6 1 7 4P B AU AR IR AR BORE O A A TR I X e 4 A
P2 B T JE R T B 45 R AR AR AR TSR 1 2 SRS 1 BEORA B Biprobit BEAY BEAT A4 31 I i Wald #6256, %) 9
R PR 1 it AR B — B LR A F BEAT BB AL T AR AN SR S TR o BB 13~ 17 RS THAN R B, bR (E AL
AE 100 B VR KT 5 B AR O IE 2 W bR (RO O™ 1 32 b (A9 BE SRl g o HL AR, SR
BRI 100 70 - hm PP 46 52 27 A5 HORME2 [R] B 58 A AE ORg wT REVESE I 200 0 X MBS AT A B0 R Y A R 4
T FE /D AAC I S P SE B 451 2R, DA TR AP B R R AT BUR K

B 1345 50 1 2020 4R AR SOl oA o5 HE 2 e B RS A, 25 2R R A E B AR AR HOMME A e R T
O BE T 52 BRI R [R) B 58 e AR AR R, TR 2 RE AR 0wtk WA i AR MRS 2 IE ] T 3R 6 FR B 3
GERERERY . BB ARG E T AR BN AR RE TR W B AR A 25 SR o U DA S AR E M e 1 R AR il 1)
P S T L S AR OB TR R o8 A AR PRy AT REAE IR R TR 6 PR 6 A TH A5 R R AR A o AEAY 15 B Ak T
SRR, 2017 — 2020 4F R G B Bl Ml 5 U4 3 i 35 0E 1) 4 e 1 0P R 4 32 AR MORM B TR R S8 A AR ARG T RE
PEIEW] T 3R 7 AL 8 Al THAE R A AR @ e . BERL 16 AL TH 2 SR R RE SR BT, 2020 1 2017 4F A Gl By IR
FR T O AME R RER, FR 7 PRI 10 (AL THES AR BLEDTE . BEAY 17 (Al T H A R BN A 9% 2 3~4
AR Al BV A B T R AR A 5 42 AR OS2 A4 T8 R IR TBEAY 12 iR Ad

£ 1,26 M7 R A T R R AR A ) S A, R AR e AR RE T L R AR R 5 R AR il O A R
AR AR 3177 5, A7 ) T B AR A0 Xt B il g ARORRR 2, 0 L i A IR A e A s 42 2 B BRI B 2 73
PRI B AR S IR BT H A, A B T 82 T A A AN SR At o 53 A A AR ORI 55 DI R T BE O™ 30
AR A T E R B AR A T WA, DT i g H X A B B 122 32 R i — 20 0 A R D AR A D 2 O S

3 AitERT

Al

3.1 %t

A5 LA B i A 2 B OR8], R R 9 2 S XA i B 0P S R A O T O O B
VEAT O 52 56, 2R DX 1] 50 40 52 78 1 Biprobit A4 51 1 5 MO J2 T VRS 20 )2 1T 25 58 AU 2R 0 X e P SR O B4 0
VE B 48 7 B AR A2 T A A A A S M A B TR AT 2R T

1) P B AR 2R T A A 2 e 10 P 58 A A RS2 B2 T 7 244 T A0 D s o v T 10 A i A 25 D 2 B 11 B
BN E (HR FUA I e A S 1 1 e B B AR ORI A B e #5 RPE A o B MU A M BOR SEE T, A2 B &
RE LA /R 4O 6 AV 7 AP 2 7 WS sl 5 3 0 7 R AR AR O o AR R AR B0, O A SR AT e W i AR R R AR
S A D A T A ) A A B (S AR X el R A RO, 2 2 D R R St T B B R 2 A RE A DLAE
R0 2, AR i = LA R WO [T A 3 AP A T3 3l B 9 A0 e SRS < T A 2 SR, o R TR 4 B
PO F WA 7 R, DT 1 %ok e 37 4 ) P R B, 5 BECBOSRE T A0 R M A S B

2) R AR AR AR AT SRAE A A T AR 8 2 AR HOS2 A T T T 25 0 R B o T 0 o AR 2 AR
REORIERCR LA o A AR AU AU A TH 8 SR8, 491 Al ook 55 11, AR T4t 2R 4400 -4 204 20 B AR
P AR 77 2 FEAR T B Ol A9 MO |, T IR o2 28 MOz B I . A, oht TRl 15 IR 55 A 4 D ks 2 —
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#*8 E T Biprobit R Fa RIS
Table 8 Robustness check by Biprobit model

A I 1 VR S A WO IR] B 8 A
Variables Whether to accept compensation and agree to grazing ban
13 i 14 A5 AL 16 B 17
Model 13 Model 14 Model 15 Model 16 Model 17
5 — WS R AR First bid value or second bid value 0. 000#** 0. 000+ 0. 000+ 0. 000%+* 0. 000+
(0.000) (0.000) (0.000) (0.000) (0.000)
2020 AR RE N BBt Ml Wi A 5 L Share of income from —0.195 — — — —
low-skilled non-farm work in 2020 (0.326)
2020 4 2 B2 e AR POl A 5 [ Share of income from 0.761%* — — — —
high-skilled non-farm work in 2020 (0.408)

2015— 2020 4 A1 4 BE JE #3452 7 Income stability of low-skilled non-farm work during 2015—2020( L) “2015— 2020 4F 7~ 2 5[ 44 B8 Ak o sl 4 4

AEZH Base case is “No participation in low-skilled non-farm work during 2015—2020")

{8 B AE B HA0t b AR F5 %2 P Whether to participate in low- — —0.298 — — —
skilled non-farm work with low income stability (0.195)
%7 BE AR A0t b 5 F2 € 1 Whether to participate in low- — —0.312 — — —
skilled non-farm work with high income stability (0.246)

2015— 2020 4F #5 3 fig AR HOM L K4 % 1 Income stability of high-skilled non-farm work during 2015— 2020( LA “2015— 2020 4E A 2 5 w4 fE AR Heaitol. ™
Xif HE 4] Base case is “No participation in high-skilled non-farm work during 2015—2020")

1 F B AR kAR 52 1% Whether to participate in high- — 0.274 — — —

skilled non-farm work with low income stability (0.247)

i 4 fE AR HBOP Il 5 58 22 7 Whether to participate in high- — 0. 300% — — —

skilled non-farm work with high income stability (0.172)

20172020 4F £ {5 s 5 U1 4F > £ Number of years of — — 0. 080 — —

job training services provided during 2017 —2020 (0.042)

2020 47 J2 75 42 ALl £5 91l Whether to provide job training — — — 0. 654 —

services in 2020 (0.301)

2019 47 2 75 42 1l 55 )1l Whether to provide job training — — — —1.073 —

services in 2019 (0.699)

2018 4F- 2 75 H2 3t i\l 55 )1l Whether to provide job training — — — 0.424 —

services in 2018 (0.662)

2017 4F & 75 H2 A5 5l 55 Il Whether to provide job training — — — 0. 460%* —

services in 2017 (0.280)

S M 3~ 4 AR AR LRI 353l Whether to provide job — — — — 0.275%

training services for 3~4 consecutive years (0.152)

$5 1l 45 5 Control variables I Yes I Yes J& Yes 72 Yes JE Yes

i $3 Constant — 1. 597 —0. 831 #xx — 1. 9915 — 2. 142%%% — 1. 952%xx
(0.467) (0.153) (0.454) (0.463) (0.450)

SR S tan AL Athrho 0. 348%* 0. 444xxx 0. 375%x 0. 353+ 0. 375+
(0.156) (0.148) (0.149) (0.150) (0.149)

FEAS & Observation 248 248 248 248 248

Wald 4i i1 Wald statistic 45. 870H:* 36. 040%** 46. 540%* 50. 4207 6. 345%*

X BBL SR Log likelihood —216.300 —257.519 —250. 809 —247.597 —250.973

SE B IR 1) A0 2R AR, TR I e 2 34 2 3~4 4F 15 I A B8 LB AT R0 ZEHOP B9 AR BORE b, DT 552 B A P B 2 AU E A T
¥, BEAR A 58 e 28 02 A T IR R e BEAMEE A AR 4R T
3.2 BEREBT

AT 45 18 X 1 T 3 ] AR 25 A A R A S R B AT — R BB s o A A M U 1 St AR AN R
T BORBET A B 3078 T2 75 [l I % S v FEVC L A L B it o 2 2 T2 % B AU A0 i RO B BOR %
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ST MR AR A T e B RN R T A T AR, A REHE— 2 B AR A AR P R AR T e i 2 ) B e o ke AR 2 A
BEBOR B A RIS o I, 76 52 it A 25 B2 B A0 ] I, 7 A0 A2 2 2 O B A A A T R O [ J - 58—,
SR AR B IR AUAE TR 51 S RE 4, 1 A2 £ 32 U SEAR RS SRR D b 2 2 A R AR 0T 1 98 8 R B K
3B R R A X2 TS0 A AR B 2B, B 2 258 AR e BE 5 I 45 ik D e s 3t DX 52 £ 2 Al

TET
G

TR VAT B RE A BRAG , 30 50 A2 £ R A B R BRI RE ), TR A2 A R AR TR R RE I RS AR L Rt
DX Jsl ] 300 3 B 0 57 0 0 i S S R S 3 L D AR v S A K 24 4 s ol AL 2 R R il R 4

it X 2 DX IR A 55 8 0 B W RE 0 5 B8 T, SRR A5 FRE G D A IR R HE Sl R ) TR TR B LA
HlE A B, B R A A IR A5 B 22 U A L 0 RS2 A MO R BB TR A AR AR Bl R
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Importance of Demand-side Management in
Ensuring National Food Security

QIU Huanguang LEI Xinyuan YANG Sansi SU Liufang

Abstract: To ensure national food security in the new era it is crucial to coordinate supply—side
reform and demand-side management. However at present the majority of discussions focus on securing
food supply neglecting the importance of enhancing food security from the demand side. This study in—
vestigates food security from the perspective of demand-side management focusing on two major prob—
lems of unreasonable dietary structure and food waste. Specifically this study analyzes the current situa—
tion of Chinese residents’ dietary structure and food waste highlighting the significance of demand-side
management in improving national health and nutrition level optimizing food supply enhancing resource
and environmental sustainability and promoting agricultural industry development. In the future China
should recognize the crucial role of demand—side management in achieving a higher—quality more effi-
cient and sustainable national food security system by establishing a dynamic balance between food sup-
ply and demand at a higher level.

Keywords: Demand — side management; Dietary structure; Food waste; Food security; Nutrition

and health
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