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Abstract; Although the financial transfer payment of the national key ecological functional zones covers all regions in
China, the compensation funds remain in the necessary ecological restoration costs and basic public services. There is a lack
of attention to the willingness of peripheral farmers to receive compensation. In this paper, based on survey data of 553
farmers in the Altai mountain forest grassland ecological functional zones, contingent evaluation method and Heckman two-

stage selection model were used to analyze the farmers’ willingness to participate in ecological compensation, compensation
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level, and influencing factors, which could provide a reference for the national key ecological functional zones to introduce
ecological compensation policies for farmers. The results showed that: (1) 85.53% of the farmers in the survey area had
strong demand for compensation, which was based on the difference of livelihood, income level, and river basin. After
adjustment by Heckman expected value estimation method, the farmers’ compensation level was 1250.5 yuan/ ( household
- year). (2) Per capita cultivated land area in natural capital had a positive impact on the willingness to participate in
compensation and the level of compensation, and Per capita grassland area significantly positively affected the compensation
level of farmers. The proportion of labor in human capital had a positive effect on the compensation level of farmers. In
material capital, There was a significant negative correlation between the number of livestock stocks and the compensation
level, while productive tools had a positive effect on participation intention and compensation level. The total household
income in financial capital significantly negatively affected the compensation level of farmers, and whether it was poverty
alleviation to consolidate household status had a positive impact on farmers’ willingness to participate in compensation. There
was a significant positive correlation between Chinese proficiency and farmers’ participation intention in social capital, and
whether they often went to village-level cultural centers had a positive effect on farmers’ compensation level. (3) In
ecological perception, the change of rainfall frequency had a significant negative effect on farmers” participation intention
and compensation level. The change of water source flow and the importance of forest were negatively correlated with the
compensation level of farmers. There was a significant positive correlation between grassland importance and farmers’
participation intention. Among individual characteristics, age and gender had significant negative effects on the
compensation level of farmers. The householder status had a significant positive influence on the compensation level of
farmers. Therefore, in order to obtain extensive support from peripheral micro interest groups for the national key ecological
functional zone policy, from the perspective of livelihood capital, we should dynamically monitor the losses of farmers
caused by the intensity of prohibition of priority protection units and key control units, and formulate compensation
standards based on this. We will accelerate the introduction of a compensation plan for farmers’ livelihood restrictions in the

Aliai Mountain forest and grassland ecological functional zones.

Key Words: national key ecological functional areas; subsistence capital; farmers’ willingness to receive compensation;

conditional valuation method; Altay District
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SHEELE () TEATE =1 WBEATEE=2; =3, FE=4;4F% 420 0T
HE=5
BT (B4) SERAEE =1 R E R =2, =3, TR =4, 4F% i3 0.67
HE=5
. 30 # AR =1;30—39 % =2;40—49 % =3;50—59 % =
AN -4 A ’ ’ )
MASFIE(D) AR () 4160 B 1= 5 3.03 1.28
P (12) L=0;%=1 0.64 0.48
FrE(13) pE=0;%=1 0.61 0.49
R3 RPAZEEERBEERSN
Table 3 Analysis of farmers’ willingness to receive compensation and group differences
A B AE R sz M ANAEZAME e PN 4 *Ei(ﬂ‘ﬂ%ﬂl
. . Accept Non-acceptance Class Relative
Variable name Variable class . .
compensation of compensation number frequency/ %
SR 2R B AME 473 — 553 85.53
Over.all farmers’ W.illingness to T A o %0 553 14.47
receive compensallon
R AT R alife 128 30 158 81.01
Farmers’ livelihood mode Al Sk 3 ARL M4 214 36 250 85.60
el F= Al i 57 6 63 90.48
e 74 8 82 90.24
FT IO e
CHEATH( 2,371 J7198) A G BE = FEASE 3 {E 133 18 151 88.08
Annual per capita household income RS E < FEAT A 340 62 402 84.58
( Sample mean: 23710yuan)
T B R T i 311 59 370 84.05
Watershed Ly f oy o] 3 ek A R HoAth S 225 22 247 90.69
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Fig.4 Distribution of farmer’'s compensation level

4.2.2 T Heckman W B B e PR 1 SCHIE 43 BT

Heckman W [y BEE B A A1 U 285 SR 035 4 7R, F K 3884 10.01, Prob>F =0.000, 353 T 1% i 3
PRI SRR A {E R 2,135, 78 5% M 50T /KF 2 LA Heckman 1 By BEASE 2 4 4 & B, w] LA
A IEREA PR R 22

(1) ASRTEA

AR ND) X P 2 58 EA BE N IE R, A #2214 7 WA S AR i,
T AR R BT 0 EE A DRI 2 S AME R R B s o D380 AR P 2 KO 2 BNkl (V1) 5 B3 TR
(N2) [ IE ) 5, Ul BN 3545 bl R R b T BB A, A P ] A 1 SR E R A i, AR Rl R A P I BIL 23
AP | ATl B A B A S AMERE A TR AN X — R X 5 Bk i s A e e — 3K,

(2) NI1%EA

R Z A2 557 3 S LW (HL) B IE 105200 A 2H 00 i B K RE 55 80 0 o8 LB i e P, — ke i
HFRBE N T A IS 5 R BT, FEX SR 2 57 o 0 (0 0 7= (B 0 o, PR T Lok A M S i i &2 . Z#0H K
- (H3) I 18 i E PR, X T RE S 2 UTRE A B B R 7 OB AR T B (31 H3 =3.13, kb T Hp ok A2
) o

(3) WA

A PEPE TR (P2) SR 1 2 5 R IR M2 A K SR A 35 0 TE M) S0, A B i B 2B P e T B (i A A
AR, AR A P B A AR R, X [ SR BEUR AR R R R S S S R R . 540,
FASFRBUR BER IR B BRIl BRI, 2 A —3R o2k 7= T LIRS IS 24 P 3 (426 7= 1 T AN R A
1o AL (R A P 2 S IIY R A 2 M AT DASR b — 040 7= T LR B R MG . SR, 4k & AP A2 i (P1) SR
JA AR A B 2 B ) S, TR R A R B TE AR RO SRS A TR TR Y BT A 28 b XA Ry
AR AIX B A AR AR P, SR I A B ST 30 8 3 TR A X M 9% 4 T LA M R E A 5 7K T 1 T
HHAAIG, BEZR Foox A A M I A 5 B 2 ORI A B B it B 8 1 L) 3 ¢ Ry 2% L A N A T B 5, il = T
RedR M AME SR, B, M TR E SRR L | R BEACR e 58 LT LG 1 e AR 2t 8 B B [ SR O
DX 114 i Bl i 5, (oA 2R 25 ) B DX BRI X sk 8 o B = A 1 B s /N

(4) &fhgEA

R NBBILE P (F3) O P S5 B B B EIE R, 35 H i A BRI — ) o)
THUM AN A A 57, X BOR BOR-AAR SEIMEAT: | PO 4= S AME R B e 2 FE st . A 32
2KV 2Z B R BEMA (F1) S35 109 671 1) 5 0], 6 B 0 At R R M WA A s A P, — RO a3l fL 7 B Eh
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Table 4 Regression results of Heckman two-stage selection model

S5—B Bt . Probit 5 S5 BB OLS A
BB EHEZAME(n=553) BEAMEKT (n=473)
. Phase 1; Probit model Phase 2; OLS estimation
S Willing to accept compensation (n=553) Willing compensation level (n=473)
Variable — -
A jgﬁ;ii 2 P>zl AU sﬁﬁlﬁ t P>1tl
Coefficient Coefficient
error error

AABEA N1 0.029 ** 0.014 2.04 0.041 0.015** 0.008 1.85 0.064
Natural capital N2 0.020 0.013 1.52 0.128 0.004** 0.002 2.54 0.012
N3 0.007 0.006 1.25 0.210 0.002 0.002 0.78 0.435
NIBEA H1 0.062 0.278 0.22 0.822 1.354*** 0.311 4.35 0.000
Human capital H2 0.078 0.189 0.41 0.680 0.308 0.196 1.57 0.117
H3 -0.036 0.068 -0.52 0.601 -0.034 0.074 -0.46 0.645
YIpEA Pl 0.000 0.001 0.04 0.970 -0.003 *** 0.001 -3.91 0.000
Physical capital P2 0.381** 0.170 2.23 0.025 0.798 *** 0.220 3.62 0.000
ERTEA Fl -0.001 0.006 -0.23 0.817  -0.037*** 0.006 -5.91 0.000
Financial capital F2 0.128 0.082 1.56 0.120 0.134 0.094 1.42 0.155
F3 0.633*** 0.225 2.81 0.005  -0.318 0.277 -1.15 0.251

SHA S1 0.320 *** 0.115 2.78 0.005
Social capital 52 -0.002 0.016 -0.10 0.922 0.032* 0.019 1.7 0.088
HEAS B £l -0.200 * 0.098 -2.05 0.041 -0.315*** 0.116 -2.72 0.007
Ecological perception £ -0.064 0.102 -0.63 0529  -0.243** 0.105 -2.31 0.021
E3 -0.136 0.142 -0.96 0.338  -0.433*** 0.148 -2.93 0.004
k4 0.341** 0.145 2.35 0.019  -0.107 0.179 -0.60 0.550
AMRAFE i -0.006 0.070 -0.08 0934  -0.151* 0.073 -2.07 0.039
Individual characteristics R -0.301 0.201 -1.50 0.133  -0.595*** 0.224 -2.66 0.008
Ji 0.320 0.212 1.51 0.131 0.655*** 0.236 278 0.006
_cons -0.767 0.770 -1.00 0319 6.440*** 0.932 6.91 0.000

A 2.135%* 0.897 2.38 0.018

LR chi2(20)=67.03 Prob> chi2=0.000  F(20, 452)=10.01 Prob>F=0.000

waw x|k SMIFIRTE 1% 5% 10%KF 8% N AP AL Natural capital No.1; N2 AR B Natural capital No.2; N3, KR AT 3554 Natural
capital No.3;H1;578) 71 tLE Human capital No.1; H2 .41 4T T.28)7) Human capital No.2; H3 : 52 %5 /KF Human capital No.3; P14 % {2 i Physical capital No.1;P2;
A4k T H Physical capital No.2; F1: KEEEMCA Financial capital No.1; F2; KEEUA IR Financial capital No.2; F3: JE & NB FTILIE F* Financial capital No.3;S1: 1%
7K Social capital No.1;82; 75 H LR AL AL Social capital No.2; E1SEAER | [T UCHUE AL Ecological perception No.1; 2. 3EAEH Wl /K 7284k Ecological
perception No.2; E3: MK B4 Ecological perception No.3; E4; 53 % ¥ Ecological perception No.4; I1; 4F#% Individual characteristics No. 15 12; # 5l Individual
characteristics No.2 ;13: '3 Individual characteristics No.3;_cons: F 41 constant; A ; WK /R & Inverse Mills Ratio

(5)Ft WA
DUEAKF-(S1) XK P 2 58 EA RE IR . RARIF 32054 I % se A ., o DUH /K- e
FOREAA Ak S Rl AR BBy | o A S OR 4 (B SRS 1 ORI B R 2 5 EE . &AW ERgocieh
ID(SZ)XULZ?)‘:E"J S BA BE R IER G2, & PR FER A G 2SO PO a2 AR SR B A o
M, 28 25 ZRT RSO b G AR AT e P S 1 W 2 A T P A SR 0 204 A A PR ) e 5 | A DA S R
PIREE T A AL A A R KO | R T R A R i 32 KT
(6) FEii e i
A RGN TR BB AL (E) X R P 2 5 T 32 2K 1 Y AR S 2 i B ) s e 5 K U R AL (E2)
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S P 2RI B E R ARG, G B A R A JER R g T A0 5 K I R 3, LISz 3 9 A S bk
S A S KU L 2 A AR, AR 2 M PR BROU AR 4 1 AN 200 1 PR BRI 00 18 I /1 14 AR | it 26
P FIER I Z KRR, R E R (E4) XK T 0 5 R EA R IE 120 5 B iR A P I
FEHXS O SRR U B2 DA B R P PRI 0 T L AR A MRS A 5 S, DR T 2 2 AR A A
o ARARELELE(E3) XA P B 32 B2 AT B8 B SR - B A AR AR R SR XA P SRRE L) Y i Y
A S PREOR I SCE B EMFIE L TRA A 8 227 [ AR AR, A BE RO, A P A ™ A
T EAER RN E , HERBL R Z 2K

AFH (1) XA P S22 PA 3 B Sl S, SR DR AR RO B A, X A 2R 27 T U AR, A
YT ER M B A ARG, P00 (12) (SO A 7 1Y) 52 K P RAT I 28 97 1) B, 3R B 4 P30 B ) e 4
mT B, PERG(13) MR Z KRR BEIEREN, PR AT PR T Y 65 R
FREAETT R EESHE I FRAMES A B R TR

5 MREREBRET

51 5

AR SCHET BT ZE M X 553 (4 PR A Bt , FIFH CVM B Heckman P B B S8 760 o) [ 5% 05 A= 25 ) ik
AR P S AMEN 2 5 BRI Z KT UL g i R 2 3517 0T, B S A S TR IX 5 22 Hh 5 A SR ME I
RIS ARG, DR as R .

S, A X 8 85.53% YA 7 ) [ 5% B A S I BE X AR S AME A B A2 R X — B R A R T
A B UL R i sk 22 5 , 28 Heckman JER(EAN T L AL IS, R Z 2K 8 1250.5 06 a5,
AT AR AR 1 5 5 RS 2 KO SR 2 . A AR A T A Bk T B M S S R B R 32 K
SR EAT IE ) 5, A R TR 2 I ) S AR 82 KO s NI gAY 55 B ) e B AR P Az KO B
E [ s W A 4 B A i 5 2 K Bt W M SRR oG, AR p e T B M2 5 B M2 2K 4R B
A IE [ 5E 0 5 4 Rl e A o R BE RO S 3 671 ] S MR P 32 45K 7 2 5 o0 B AR LI 2 6 4 2 5 3 S E )
FAMR 4R P DUE A S P 2 5 AL W IR MG, SRR AR b O I TR A A P 2 A K

5= AR B 5 RN A2 A K- 32 30 A A B DA AR RFAE B 20 A 2B B I R AT A P S
SR BASZ K-35 LA 2 00 B ) B 5 7K JR I ARk AR MR 5 AR P 52 KT B e A R G
WHEREME S A SRR B IR ARG NRRRAE AR MBI X AR Y 2 A K AT R G R
F BN AR Y 52 K B IE [ R
52 e

E R E SR A SAMEE A LAY, RIS 200k 25 5 bk o bE™ . B B R B AR S g
X SRt S 2 AR IR IR X A M A IR B 100 H 8 b AMz [) A8 Rl A 7 A 3
FT IR« NPz s A VR Ry A 25 0 VR o B ORI 5 R 2 4k, JHL 2 A 3 D 2 R R o 2 1 1) A
J A MR (1) AR

AR SCAS FH A S A 1 A R R R 2 A S AME A P LR 85.53% , 31X — e 5 3k F BIAE A (96.79% ) |
BeVE4E (96.91%) (1757 (86.44% ) BIBEAH HLAR N 7 , WFFE IX AR P #2553 I A 2 B2 R T
A AR IR R 1250.5 06 71 a X S HARAF ST 0 O AR TSR (R 5) . BRI Z T
Fr s AR S RMER R AN R, R DR B R R E DRI A AR T SR AR S R G IR S5 A AR BRI |

SRR AR K R AT AR A I B A e B B EAG I, 0 A5 U A 7 A2 R T S K TR 2 ] B O BRI AR AR At
T BABREAEAE - BRI A0 ™ 1), A PR B S W 5% s i B AR 1T O 205 Hofth A= 25 ) B IX A7 7 1 25 25 S B
P ROV P LMEGSIEROW R 3, B NS R R ORI ) | R AR TR AR P R A TR K
e L i DX A TR, AN 23 R T M 2B SR =R K SR IR AR R T R A K B IR AR R, R S R L
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B IKEESATRIN , 5HARHIIEAH L, AT A A h T T AR 50 2 5 2 JE R A2 B AU 24 0% Sl i 1
FVERE (AKX — S5 RIF AW A SCESS A& B, TR &, FEIN 236 5 A I e s 2RV K
WLETRTEN T 808 B0, LB SR R Ll E Bt w78 e A TR D 2 b AR O AR TSR, TR
ST R MBI TR, PP IR IT A & AR 55 1 S A AT TAXBRAS (41 D) A i T, 25wt
FONREN Y BUFEA S AE 7 52 2 BRI T B (E X 40y BB AR 1) 25 45 S D) o 4 18 A= 306 D T 194 0 B A 5 4
g AR GORHR BT T AR S AME RO TE T A IR AR 7 05 2 DN A 2 R I A TR
L, TR R AR TSR, TR AR SCIAA T 5 A TSRS S R DG O R A A 5 A e TR B R BLRAT 3%
IERER . ASGERMF WA SR Z KRG OCR , BB 5 NIBF e 4 RARYE Y HX 4518
FAAE A B . SRR, A B Ay BRAE AR R AM: T BEAS ZRAT B i LI A2 S B T B O AMER IR, XA
PREL T 5 i A A T RE XA A MR SR IR DA 55 2R R AE

®5 HEMHARMROLLEDH

Table 5 Comparative analysis with other research groups

Al B 45 Estimated result

Wr5E JEBRAS ] (A1) WFFEIX I8 AR URE VRIS T,
Research Research time Study area Sample size Estimation method % 5% XJE%H 2t/
l (Jtatfrh)
%ﬁ‘q\l“ [20]
i i 2020-08—2020-09 VL7445 FIild4s 962 AR 96.79% 2300

Jin Leshan!2

s [ 3. [ 40]

FEF w0 2014-04—2014-05  BKPE4 416 FAER 97.60% 900

Li Guoping'

e PYSTIE St % 111X :90.20% FEIRIX 151118
2018-08 "G 389 T - -

Ge Yanxiang[“] A VA BriEE 550 PR X . 86.44% FR#IX :961.71

A This article 2021-08 ST S ] A0 2% X 553 AR 85.53% 1250.5

R K BIR B (R B R A P 5 Bl S AR BRIt , 42600 7 T4 7 32 A4 T S ( WTA ) Qi) (R BRTE A 25 A v
Z SRR B 2 e X L — . AR R XA P A T bl B K AR R S A AR R (R
Bt BE IR ARG ) I A E A IR AR RS, R il AT BB A T ALY AR 7R M I
BB 48 e SF AR BR A it ELVR AR 1 R AT R AME S BUE B RES K Tl LS A, 76 H
P rh R 2021 4E5Z2 17 PO B POl B FIA R 48042.92 58 7 at SEREE BRI 27018.79 o6 F
a”', BRMIA G 1T Heckman P B BERRLAL 5 HY ) 32 42K SR 1250.5 06 771 ™' AR J1 32 42K F- 128
(ELZE ZLAR TEA5 A: S IR P AR U R AN B A (i B OO 2.6% | di FREDEISCA 4.63%) o B &
B, S22 AEAT R LA < BRI AR, — 5 TR T RSO R I 8 < vk i AR IR, 55
—J7 T EPIE T = 28— B 485 it 2 AEWUR S it , - PR A A2 A5 AN AR VE T ZL R PR P RA A AR 5 28 F AR AN Xt
SEMMERT, TR B YR, BOOR 2 T R AR IR AT 2R 28 L AR AR AR T BE X B T 1) AR T A TS R 1
M %, ShAS WA Se (BT | 5 A 4R BT RS BR 5 B 5 S A AR IS AR i B 2 B 2 M BR ME A 1
BT 5,

AR SCAEAENAS 2 AR [ R AR S TR AL )« =2 — B 5 07 2, e R e P a1
BT T I A S T A T 25 5, L% — 25 5 SRR P A2 B R ) 2 [ S B e ) A
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