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Farmers’ dependence on ecosystem services and it’s multi-level influencing factors
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Abstract: It is of practical significance to clarify farmers’ ecosystem service dependence and its multi-level influencing
factors from the perspective of rural revitalization for local rural revitalization practices and farmers’ well-being improvement.
Taking Mizhi County of Shaanxi Province in the ecologically fragile area as study region, the farmers’ ecosystem service
dependence was evaluated based on the value method. At the same time, the differences between villages and between the
farmers in the index of dependence on ecosystem services were analyzed from the perspective of rural revitalization, and
finally the multi-level model was used to reveal the influencing factors of the farmers’ index of dependence on ecosystem

services. The results were as follows: (1) the average value of the farmers’ index of dependence on ecosystem services was
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0.673. The local farmers mainly relied on the benefits of provisioning services, and were less dependent on regulating
services and cultural services. The local farmers mainly depended on the benefits of crops in provisioning services, and their
dependence on fruits and livestock was relatively low. (2) The farmers in rural revitalization demonstration villages were
more dependent on ecosystem services than those in non-demonstration villages, and there was strong village heterogeneity
in the various ecosystem services dependence. The proportion of farmers in the ecosystem service combination types of
“crops plus livestock plus regulating services” , “crops plus fruits plus regulating services” , and “crops plus regulating
services” accounting for about 80% of total farmers, and the indexes of dependence on ecosystem services were 0.690,
0.835, 0.410, respectively. The diversity index of farmers was 2.882, and the diversity indexes of farmers in demonstration
villages were higher than that in non-demonstration villages. The more diverse the ecosystem service types of the farmers,
the higher the farmers’ index of dependence on ecosystem services. (3) Individual variables such as age, proportion of
patients, per capita annual income, and per capita arable land affected the index of dependence on ecosystem services.
Among the environmental variables, villages with higher soil conservation ability had higher dependence on crops and
livestock ; villages with more government funds had higher dependence on fruits and cultural services. At the same time,
altitude was significantly positively correlated with fruit dependence, and population density was significantly negatively

correlated with regulation services.

Key Words: ecosystem services; dependence; rural revitalization; multi-level model ; Mizhi County

S W REVE R — Rk N, S PR R G P E S R VR R RS e A S S HA A
PRI DX S8, S e P B — AR R R G IR S5 (ES) R MO B2 =5 1 S AR TH XU, 51 T N H AR £ R iR
G2, R, TR AR P AR TR RS R G RRR JE J & AR R T U I S B — . R RGR
SR (IDES ) A5 s AR P AR T A S R GRS L T A RO L S MRS A R A& IDES
WFIERENE WL S PR DT AAT 7=k AR P AR T 52 2R i), XA 3 & A IR 40 SR 0k R 50 HLA B L,

A 25 R GRS A P AR AR R TR B A U BRI X, AR P RO T ES BRI RS
NP2 AT ES BHHE, IDES BF 828 oM B2 A 352 S B OGO P T A7) e R 45 22 LB 3
A AT IDES MIAEAL BB F B TGRS, ISR IE K2 5610 2 i aT ) A 3Rt 2 BUR R i
A< IDES BYZE AL, 38 1 BOR A M SE AR P AR TR B A R Y B S MR
IDES BRI & FHRDGE S AR SRR ZF0 7 AL P MRS ES HhHpLisz 35, %
Wi 4 IDES (Y[R OEAE ES 5, 5T AR P AR AL ; [RII 7 X BS AR A 20 G oMt 1 22 Ak S e 1
FATEXTBOR R AR T £ ARSI SRR . BT, £ AR A2 BT 32 B E X ol A R iR &
JR A M2 T 7 R 2 XA P IDES SIS AN Z L, LAk IDES WF5EHE ES TR AT |
SO AR S A T — 5 583 . — 7T, DA IDES WF9E R AL AR P % ES Sl 25 iy o'
XA T R ES BRI AT KBRS T 23 & XA AR TSR 1 52 36 R IR I 7 2 S T8 AUk
L VEATRRAL 5 007, ABERR 2 AR 240N ES SRR 3 52 e 1) 25 52 . 55— 71, IDES 19 52 i R R A
FUIEHRAFAR 1 IDES 285 M 5CHE JEmT BT K2 6 MARHIE XS IDES Bys2m ' s R & 4ham &R
SEIRBERFEXT IDES SEMA A IR0 /DA IR 58 R 2 PERR 20" A2 £ £ 138 JE 35 31855 IR B X IDES £
SN BB AR TN IS 2 2R 7 1 R & AR HEXT SR,

A S MET X S R HR LA S X, R AR P AR TR ES AR B A X ST, AR S A
b A 2SI 55 DX B S 2 KRR B ], JE T IR IEAG T AP IDES, R T £ M4 T IDES AT A
F2E 5 FR BT 2 R RBEE R T IDES 22 UGEm R 2, LUBIN 2 b £ A HR 24 S0 R A 7 A ke 36 2
HEXT SR,

http ; //www.ecologica.cn



8 4 Xl A% SRR T AR A S R GRS WO e 22 )2 U A 3R 3081

1 %#HRM5 IDES WiBEX &

LA RHIR 2% TR AR % 7 3 A IDES 9 YT L, A SCIEAT T 2 4R >% 5 IDES Z [a] /932 5 5¢ &
(B 1) o SRR H R TORIR” Tr E AR HE, BN R T, PR D% AR S IR M FNSCA R 2% 73 Sl fie i 4t 45
M55 A/ SR e a5 AN SR 5 O et | NA IR (AL UIR AR IR S AN PR 5 1 S5 7l AR A SR
DL RS

VR i 4 Rk LA i e TS

3
| Jof o o e Ar ]:\ﬁ

Pkl 254 BT e W % 4 34K
Al BOR AR FTE g A5 M HE SRS

- l l

YEIAR 2 R 55 L A7 P 55 AR 55
IR 55 TSRS S5 SCAUEE 7 Al 55
PIRBEA AR SS IRIR ISR S5 NGNS

[ st Hiﬁ%/ﬁ%ﬂﬁ%]—[ SIS ] [ &P ] J

| A

BB/ AT

E1 SHIRXEESRERSKBENBEXER
Fig.1 The logical relationship between rural revitalization and index of dependence on ecosystem services
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Fig.2 Location of the study area and selection of sample villages
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Table 1 Index system of ecosystem services dependence
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Table 2 Multi-level influencing factors of ecosystem services dependence
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Table 3 Ecosystem services benefits of farmers
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Table 4 Differences in the indexes of dependence on ecosystem services of different village types
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fEL5 IR 55 Provisioning services 0.661 0.264 0.581 0.275 0.610 0.273 3.690*** 0.000
JAT RS Regulating services 0.032 0.020 0.037 0.023 0.035 0.022 -2.927*** 0.004
SCAER S5 Cultural services 0.043 0.156 0.020 0.108 0.028 0.127 2.264 " 0.024
SRS Ecosystem services 0.735 0.228 0.638 0.267 0.673 0.258 4.820%"" 0.000
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Table 5 Differences in farmers’ indexes of dependence on ecosystem services with different ecosystem service combinations

Z FHRMR A 5 FHR% RS

ES BRI A Rural revitalization Non-rural revitalization A%Pfi;fnis
Composition types of demonstration villages demonstration villages
ecosystem services 2 3% 235 PP

’ pac e e TR pw TEP g
C+L+RES 109 44.13 0.695 237 53.62 0.688 346 50.22 0.690
C+F+RES 62 25.10 0.849 46 10.41 0.817 108 15.67 0.835
C+RES 34 13.77 0.438 57 12.90 0.393 91 13.21 0.410
C+F+L+RES 20 8.10 0.794 42 9.50 0.793 62 9.00 0.793
C+L 4 1.62 0.454 12 2.71 0.603 16 2.32 0.566
ZAEALTE S Diversity indexes 2.919 2.862 2.882

C-AEW PR LR RES-T iS5 3 AR ALHE B T2 P R £S RSB, I P (UM RS b 32 25 WIREA 1, MRS ANt 3 3t
17 2 25 M RRAE S 2., B X AR DR LA P LA & e P (9 Z REAA B BUROT Y, 53 3P B T P B P AT L A4 1 ES A, SRR SS Ha
TR AR DA G

X TAFERIN AR S (R 5) : O VEY+HER +I0 5 I 55 25 2R ATEAR AR A oh o U oy (G
WS IEA AR (3% 3) 5 X U] & ARG BEMSCTENE 7 FRFE B0 AL A & T, TINS5 58 A 1 B, BRIV X6f
ANTERFRIREE PSRBT AR T AR IR R AR . @ AR+ AR+ IR I 55 AE - JE A o
(9 15 HE i TARZR A, L IDES 5 FARR IS X UL £ RS0 s S A A9 SR T 38 0 1 A SRl (4
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PR R Rp NS S i 1T R AR A ez B IDES, B /R TEHT I ES AL 850 W THER AT, 36
B ZRJEAT A P W Z R ES 2880 ih 32 35 R Y ES 4LA B RE , H IDES M, [, ZRE(BIY ES 416 7T LA
O FEA I AT AR, | B i P AR T I
4.3 IDES Z 20 AR

R HEARRNZRAS X AR P IDES WSS A SCEES, 2 )2 AR B AT 1 2280 . ZE AR A 30 19 Jr 22
Kk ZEUE /N T 5 ES BT ERR e, FEICERE b S TR (B 1) KR (BERN 1) HEF (R
D) P ARSS (R TV ) DA SCAR R 5 (15800 V) HANZ 2R, LT 2 2 AR 1 7 22406 45 i i
Stata 12.0 OFHATH, S5 5 T3 6, SHIIZE IR IR, Fr B B 4L P AH SE R B KT 5.9% , FHIA X
FTZ)Z2 B /R AR IDES A RZ IR PR 2R ALY

R6 ZRREBMGITER

Table 6 Estimation results of multi-level model

R £zt L 1 FERL 1T R TIT AL TV ALV

Levels Indicators Model I Model 1I Model 111 Model IV Model V

AMEAS B AR 0.031*** -0.036*** -0.015 0.032** -0.003

Individual variables FEHH -0.017 0.083 -0.135 0.003 0.059
KL E 0.269 *** -0.106 *** -0.147*** 0.236 " -0.251"
I E 0.357** 0.118 -0.487 -0.004 -0.056
ABIERA -0.162 *** 0.111* 0.084***  -0.082**" 0.028 ***
N b AR 0.481*** 0.473*** 0.279***  -0.026""" -0.031
PN e inp A -0.003 0.016* -0.002 0.000 -0.003

WA {273 -0.001 0.011* -0.001 0.000 0.002

Environmental variables T LRAFAKE 0.017 *** 0.019 0.010" -0.001 -0.026
AW Ik B -0.009 -0.016 -0.011 0.001 -0.011
UNEE:3ES 0.000 -0.002 0.000 -0.022*** 0.002
BUR R SHA 0.100 0.324*** 0.043 -0.006 0.074***

HHL Constants 3.417*** 54727 2.361 0.035 0.168

20 772 Within-group variances 0.033 0.053 0.052 0.007 0.039

41 [H] J5 25 Between-group variances 0.007 0.011 0.005 0.001 0.006

HNH KRB % 17.50 17.19 8.77 12.50 13.33

X AU SRAE Log likelihood 689.662 836.5941 928.373 1391.723 652.2043

wx% . P<0.01, *% . P<0.05, * ;P<0.1; ANMISC R A =410y 22/ (LI 7 5+ T 25) s P EHE NS BA N CH

TEA AR R (3R 6) 4RI KL BRI A TS i AU B2 A IDES f) £ 2R i
AR SRS IR IR S5 AR B S TE ARG, TS A R Bt 35 AR OG5 AR 52 B A 55 A T AR i PR
0T 22 SRR, L 5 SR S RE DR 3K, TSR R AL XT 57 Bl i ) BOR B AR RE B
TN S A I o5 B R IEAN G, KR R DA R SO IR 55 2 S0 38 ARG N I B ek 57 Bl ik
71 B AR S5 31 77 R BRBT, DA M A S8 e B AR ) SR B AR BRI B Al 37 31, 5 BOH SR/ )
HIBFSRAE | MR 5 2L AR 57 B T MR FIAE Ak 78 5 50 LB AR 2R 10 258 IR 55 Ml R AR . A4
ARSI 55 R S B 3 DA OGS AR A 7 A S IR 55 OB 22 W28 TE A OG I A B R K
JE MDA FAL R Z2 RS Sl i 3 I AR B K R kB A AR M 55 b A5 ES WACER R T I R i
X 2L ES SR NI B0 | BEAT R M A O T Jl R PR 2 . B80T A5 2% (3t 45 A 5544 it
JE 5 S AR OG5 A R 5 MRS B S TR SC s Bk T AR 1A P ARl A 7 R T A AORSE THASR B M
TR 57 Bl 0 9 o5 FH S BUA ™ i Z A 1R SR B S, TR AR 7 e 55 M

TEMEE AT (3R 6) IR R IROR R NV BUN S B SHERY IDES SCR W, Horf i
PG KRR RE 1 B2 TEA G X 5 3 R AR R R AR Y 1 AR A5 PF A G, RS OR AR RE 0 B AN A9 A 7 X AR
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Wy AR ORURE B ey, U T 7K e (R R 0l B i A (el ) 9 T A, fol o P BE AR -5 4 i i o
N8 8 g AN, AR P X ] 3 il 95O BE B ARG, T RE: vh T2 N B R AR FEAR P 2 IR S R AR TR A A 5
KZR, FEO I MR G5 MR AR . BURT B B BB B P, T AR AR P X6 7K SR SCA R 55 1) A1 2
G | EART RSP SR AT Y SR 1 AR P RIVAEL K R B RS | AR Ml 2 1 R AR AR B [RTIT
TR & FHIRMA FE RSB e T AR P A9 AR THIRGE , A AR W A 55 ol 9 2458 B v 17 A P B4 ST IR 554 it
JE o NI, X & RHIRMSRHEE T, 7058 IR SLE 22 A FEREAT = T (6 11 UM K g st ) oo i S 488 i A ) 4
Py SHE R R A B SR AT AT M A B LB e A A R 55 A AR AR BT BT A AR KR
ISR 55 Wit , RAEAS EJZ 4R R4 ' IDES A 20 T-Be

5 Z5itit

51 #5ig

(1) 4V IDES $H{E N 0.673 ;4 77 E BRI LS AR S5, %5 0015 SRR 55 O AR ; I 45 AR 55 v 32 BEAR i
VEPIWC RS , 7K SRR 38 A R 451K

(2) ZRIRDORTRAR S IDES & TR, H A S 55 HOM B2 A7 R e S Bk, “ AR +4 & +
PTG AR+ oK R+ 85 IR 55 LA B VR + 38 15 IR 557 SEBIAR P 55 HE 2 80% , MM E 43531 SR 0.690
0.835.0.410; 4 P ZHEALFE 800 2.882, H/RVE M &R P I ZHALIRE S TIERIER R PR P ES H A Z
FE IDES i 5 .

(3) MAEZE T AR AL E AP A RSB L AR AR S5 T2 ES FRAIAK
R, MR E D RIEORERE TGRS R IR AR PO EY 5 AR B R BUR R S A Z AT,
A X AN SO 55 0 ARG 1 v 5 T VA4 5 7 SRR i 22 B 4 =5 TE AR G ) N %8 B 5 1 e 55 2 Bl 3 17
X,

52 ifie

JHE 2 MRS T A IDES K HZ2 2R GE 0 R 2206 I 55 2 MR 44 TIt | eles  7 fm ik B A — e S ik
B, KBEE 2 FHRSR Y IDES R/ NG B AAAE—E 52, — T, £ RHRM5 0 74K 7' IDES (1)
KN TR & i i ices , BUR @ L 5 |5 B bl XU SR A5 Pl IR 26 7 =g i 1 4 P KR
I 7 AR L s AN TRl A R 3 TR AR AL Ge gl IR 2%y U i 2 A 3 B P 1A 3 46 b B R T 3 UG SIS, R K
DI FEGH P04 7 FRIE I 5 Rl Ay > b 2™ b, i 2% 5 2 A0 i SRR O A i D 28 A e A T, BE B
TFE = Al g MOIE B, B G A R I AR B2 T [RIE  BORAE AR A TR S R ) & A ik i, i e
TiE i R T3 | R it i A5 SO IR 2% 5 20 Bls Y A P NSRRI AR DG IR 45l 38 85 SCAR IR 55 K . 5
— 7T, S AHRMAA T4 IDES BI45H , KiE B £ MIRMSEBURS | A& T NZ 3K ES 3z 4, WHL— ES K
i 225 ES A MO AL RENS 2 =5 4 P 1) IDES,, [RIRT RE S BRI SR — A= 315 | BUW A= 11 XU, 32 s A P i A
THEN M, SHkE  KIEE £ WIRMSBOR MIVERAE Tt — R AR5 g Sk P 2 i ES (422418
DL Rt 2235 BS 2 A BIMH i i HE WA R A A TS5 R AN O T B 25 T 2 AR D% R B S B S AR AR
HE Y

ARIGAFAE—SERE . —J7 T, SRR — DRI RS TR, H XA P A1 O IDES 5200 ) F2 B
WA RS  ARSCEREZET SRS IAA T IDES BYF AL 1 22 5, AR AT o ;A8 8 2L
SR IRIABIRMAR R R Z AR B £ B 4R 2% 0 HAARRS it X 4 7 IDES A8 52, 95— T, A SC{GH
I ERASIAIRSE T IDES PR R P 22 57 ) ARk 3d b W B A 7 AR T B T sl AR B, 48 7 [l — i TR BUSR
SEHEHTE IDES 12816, I LA 7 £ FHIRSECR X AR ' IDES S Z 4 faak i sh 28520
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