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22 () Th AR A2 (B A 2 BT 75 AT — RIS . B, &
4 LM RIS LM R IGIZE R (R 4) BITE 1%KF
R, Y AR R R B AN AE 2SR B
AE I 1R 22 T ) i 8, 3R BH 25 ) I 455 B R 25 ] 3% 22 4
AP AR T [F) BliSr . [RIFS, Hausman #6536:45 AT 1%7K
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P EARABENLRNY. (RS EN 44.654, P<0.01) ,
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Bt 2 Thig £33 {fiMultifunction index of cultivated land (MFCI)
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T LR [ 5 R AR

N
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B3 2000—2015 F# T4 Hrik % i G AMEA
Fig.3 MFCI of Zhejiang Province during 2000-2015

03060 120 180 240
O ——km 3 AT L2
Significantly decrease(<-0.3)

r

a.2000—2005

b.2005—2010
B 4 2000—2015 AT 4 Hhk 3 7 e s oA AL
Fig4 MFCI changes of Zhejiang Province during 2000-2015

Fz3 HithZIEEESEMEZENETF Moran’s I 53

Table 3 MFCI and Moran’s / of selected independent variables

A5 & Variables 2000 2005 2010 2015
P2 TS A5 MFCL  0.504%%%  0.433%%% 0 247#%%% () 387%**

£k A0 apop 0.449%%*  0.029 0.073* 0.056
NI BAE gdpp 0.379%%%  (,358%k*  (503%**  (.493%**
IRTT AT AT LRCUCN udin 0.318%*%  0.418%**  (0.489%**  (,607***
RA AT SZICON rdin - 0.506%%%  0.660%**  0.685%**  (.748%**
Hk i secpr 0.273%*%  0271%%*  0.093*  0.182%*
WL E urat 0.187***%  0.181%*  0.300%**  (.276%**

ANV AN T mapow 0.064*%  0.174%*%  0.105%* 0.007

ek, R, R RIRORTE 0.1L 0.05. 0.01 K LEEZE. TR,
Note: *, ** and *** indicate significance at 0.1, 0.05, 0.01 level, respectively.
Same as below.

x4 RERNDIFRARIREA NG BRFIEE
Table 4 Lagrange Multiplier (LM) test results of pooled OLS
regression model

K56 LA SEl Pfa

Test Result P-value
7 (R 2 Stk B SR TR 73.609 0.000
Spatial error Fefe bt B H SR 036 13.165 0.000
b= Fik% B H TR0 77.525 0.000
Spatial lag Fafihis B H 156 17.081 0.000

FRIE Elhorst ™ H i) ik, #E— A2 1Al kL
TR BB TS 1] A0 o 2 ()3 Jo A 2R DA K 2% [h) Ak S AR R e 15

Slightly decrease(-0.3 ~ 0)

Bkl 2 D6 25 47 78 f Multifunction index change of cultivated land

B et
Slightly increase(0 ~ 0.5)

st

Significantly increase(>0.5)

¢.2010—2015 d.2000—2015

A N R ZERER . LR K36 45 R Eon R 74240 51
h19.29 F123.75, P {E4<0.01, W 41 25 [ bt FepE 7Y
R T A0 R 2 1) J S 200 R 2 [ ZE AR () SR B i, MR
FH 25 AU A S AR
3.2.2 #Z AR E oM

XL 3 s R B A R4 5 (3R 5D BT ELAR
BR{E LogL 1 R*, BAEAEH SDPM A 04 RUR Bt
Uf o ZEERNICHIRIR SR, HA R ERS SDPM &4
WF 50 B 3l A AR R . 23 [A) 5 )5 0 W xInMFCL A
0.224, HAE 1%/KF TR, BREARHIX FHH 2 DhhE
KT B4R T 40T Hh X A ek R S se R, R Fa
HAWE R T, AR R AKCE G K 1%
FEARIE B 2 DI RE KIS K 0.224%. M ILARAFRE
BREMRBKRE, RWZ7F) 4 MFCL 715 B3 1 12
B, SCRE T AN 57 5 735 7% ] REIK B A b i s Ak 3k i 45
EFHZ IIRENIM . A3 GDP X MFCI 52 7E 3 28
] AR A AN 2 . R RN AT SRR A o
ZHAE SEPM Al SDPM H¥5 83 1E, IREEE R AT
TECMN G T R AN AE SLPM REAY i B 2 ONTE, ARG
2 N U AR A JE R R BT 4E R R B 4T Kb T
RIEFHRIE T HEEER. 5=k 5 kXt MFCI f#4E
B N, HAE 5%/KF R Wi RLAE SLPM i
A 10%/KF FEZE; RAHUKTFLET A AR h R
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PLHI%E MFCI B BEMIERN, A ERBLAA 3R
TR T 2 G B IR 3R A 2 T B 1 RS L A o
Bro tbah, WEFRMEET Queen HIAEIE FANHE TR K fH
B2 A E AR R Bi24T7 T SLPM. SEPM. SDPM —
BRI EIRS AR REU R E R T B,
Wi B AR SCAE S AT LA R T Rt

*5 TEFFEEREE, FEREAREESZEHERR
REE SRR
Table 5 Estimation results of Spatial Lag Panel Model (SLPM),
Spatial Error Panel Model (SEPM) and Spatial Durbin Panel Model

(SDPM)
Dﬁiﬁig SLPM SEPM SDPM
kA I Inapop 0.021 0.048 0.071%*
N A7 S Ingdpp -0.017 -0.006 0.039
AR SCRCHON Inudin 0.124* -0.041 -0.077
RAT NBIFT SR Inrdin -0.055 0.152% 0.191*
A H Insecpr -0.055%  -0.073%*  -0.083**
WA Inurat -0.075%* -0.050 -0.051
FAVHLIE K Inmapow 0.051%%  0.062%%*  (.072%**
gl A O =[BT Wxinapop -0.016
NI A 23 18138 WxIngdpp -0.016
I 17 N BRI SO 25 () W< Inudin 0.131%%*
AR A NI AT S ERRON 23 [E] 00 WxInrdin -0.142%*
Frll S H A I Wxinsecpr -0.009
WA 2 (B I WxInurat -0.036
LN ATU K28 [ I WxInmapow -0.005
T i 2 T 2 e
15 28 2 (A T WxInu 0.266%+*
WA R 0.260 0.183 0.371
X EAUSR BR B LogL 185.50 187.73 197.38

3.3 #MZIRET AN 54

3.3.1 ®redh % phaeed AARROR b & ) i RO 5 AT
K 5 PRALANAEAZ AN (WXO K R BUR 7R, WxInudin,

Wxtnrdin SFRIERFERIEZEE. 9 T IRAGINTX —2 0

EHRINL,  ASOHG R 23 (8] RN R B 58 5 TR B2 R
(& 6) , BIfRRASEIRERNEEERH 7 & B DTk
FEEE., BAKSKRE, WAHEH 2 Th RS /KT (4 B 3808 Tk
SEPEMREINHEFE A 88 Pk A EEE . RN URARST . Ak
WEFEN A7, " (7 REFEFFES, FRD , AT,
FELEER . AVBRAL AT ARV 35 5h I NI AL K
SEXTHEHL 2 DhRE A B I E RS . 55 e
AL 5 I B S O B T e 2 . 2000—
2015 SEHT AW LR E 48.6%I2THE 65.8%, HHthIHiFN
215 T WD B9 SR A RIS AR L. 2
B TFRIXAT “ahhrei SRR, 2000—2010
SRR AE WA WK 2 ) B P M e AR R, Bk
R T AL GE B 9759.02km? . B HE kb 78 BT AR N
7151.01 km?, (5HMERITIAF] 2 608.01 km™, 2011 4ELLJF,
HEHR FEE R LUK RN 78 BE . A M o PR 9 2,
JUE LTI AR B D M E S 2E ], (R B A
A AR BRI BRI o

Yo} A b 22 ThREZK S 1R 25 [t 2508 52 K 1/ INHE P
e W E RATSCARCSON . R R RAT SCRCON L SRR
e, IRRI, AL X B AR JE ROAT SCRRN A R
A IR 2 ThRE KPS al i s E A, T4l X i
I R BT SEERURON B T T X A H 2 ThRE A 1E R
YER . TTREMIARE N, B THbFR s (al 4RI . G0
TR LR, AT X B AR BRSNS n 2t & i
M X T R e S RS AT BN, R A i Ak R AN AN
WEEHEERL, DIART. B, 2. 2. @B 5 AN
RBIXEL A, 2015 FRBTAIAR R E R AT SRR Nk 2
25010 JG, FEERANTIRRREZ Hk, RV S 25K
Aok, FEHALNIXE, EEAEZER T
(RS EVE R, 2000—2015 48] ‘5 BHANTE 22
A T 26.7%F1 36.3%, BRI TEEZ (4.5%) Flgps
(15.4%) , 1M 2015 & ARG ZA#Hh 2 DiRefE (ralh
1.683 1 1.536) NIBH AR TV FIEEE (1,726 A1 1.778)

#F 6 SDPM HIEHEME. EHEHNS BB it
Table 6 The direct, indirect and total effects of SDPM

(s ELERN. Direct effects [A] 434 . Indirect effects BN Total effects
Determinants i R FrifER i & FrifER T R FRfEiR
Estimated coefficient ~ Standard error ~ Estimated coefficient Standard error  Estimated coefficient Standard error

Al A H Inapop 0.071%* 0.034 -0.007 0.114 0.064 0.113
NIEF= i AE Ingdpp 0.035 0.051 -0.031 0.174 0.005 0.180
I N3 AT S ERON Inudin -0.027 0.081 0.773 %+ 0.299 0.746%* 0.304
KA ANBIA RN Inrdin 0.148 0.095 -0.699* 0.398 -0.551 0.425
HZRA A H Insecpr -0.092%*%* 0.033 -0.184 0.145 -0.277* 0.156
WHEAE Inurat -0.065% 0.034 -0.307* 0.187 -0.372% 0.202
LA Inmapow 0.076%** 0.026 0.080 0.133 0.156 0.144

Ji—J7 M, AR X BRI 5 1O A SRR
. P E R CHIRRON Y, FTRE SRR B
O AE, B Fah). BIRGEAEERAELER,
REACA M G B AR, BETTZEMR T A B it 2k
LZREIBHIIE J. an, A kKB, ZMWIX
KB AL bikgs, et S| Jokos, DS %

BB AR. 57800, BAREAFERZEUEERD, A
WIERD NI, 5 — e REE Lo T HH 5 AR LR
TR o N2 38 24T I AE R AR AR B ALK 5% 1 k4
LR, RS &SRR, ARSI E,
HeBh A A 7= R AL . LA AL T R FE, 2015
RN & X B 2 Diae 3ME (1.627) BIES
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BN X B 2 Thae P IME (1.496) o sh4bh, fll
ANEL AYJ GDP. 2 7k o B BL AR AU K P Xt
MFCI 3 ANAFAE 3 3 (1) 2 8] SRR
3.3.2  FEEIL R MR A TR B AT

N B IEAIE A IR SR TS5 Bk 2 ThRE K P52 ma frffy
Bt RAHE, 7E SDPM HII RS & (1) kI, A
HFE RPN 0371 BINE 0.626. WA RN RECRE
(R, Ingdpp 1 (ngdpp)?, LK Inudin 1 (nudin)* i)
R MR — A —1E, UL AL GDP A3k & R
o3 A S Z TR KPR RN L R TR G “U” B 251
WHIZk. WTREMIMRE R, TELFHES KBS E, +
iy F5EN)1. BAFERELTREM R, R
gl A r= ER, RN AR E ThAERGR; B
FHEGHALIEETR T, N I FNH 7 SR AH B3
B Tl 5 LA W B T, s F5 SRk, ik
i 5 A bR B 2 TR PR P JE AN W ], ) B 4 e
o T E2eb) o Ry o =2 ) I B 5 NI i 8
PV R DL e BUR RS R 2R, 5 350 W 75 SR #F
o S35 2R, ER o X H A R R B 1Y
KPP, BEE TR AR, W B R R B«
PUE1E” AR RR, X RS 34 O B2 B X S 4 F
kg, R EECR SR R Y. 2000—2010
SR AT A kbl g 8 FH o R DA o W R,
BAERIE TR TEEX . 2RET . RS RICEEK,
DA RN TR X, B rg Bl R B i IX P, 2010—2015

FEIL, WL DN S VA S5 B A B R B, 2 St
T “3657 WALLHMATERI. “812” LA T
B2, “PHIX” 375 Yl VA = EAT Bhit R 2% 4 s e
TEERL, AR T HH RS, o8 T BRI & AP
7, X — B R R 5 2000—2010 4545 B &
M (M 2608.01 km® J/bF 1 907.49 km?) B,

B—TJ7MH, Inrdin A (nrdin)?, PAX Inmapow Fl
(Inmapow)* [ REY BRI A —1E—F, BHRNER
NN FTLNEA UK T 5 #f 2 D) RE7K T 2 [8] 96 R AF
G “U” BIMEZZRRINE SRR, KRR ES, E4
GFRBVIFI B, R RN 2B A O S 8RR
NS0, R R I e AR 2, RO MUK P
RUAEETE, (RREHHh 2 DRI T, ME T KR B
EKCE CR BN ACE RO U AP ) Bt
ELFEIR B SR, IR R 22 & (LRSS BN
HLL R m, AR R R )2 BIBR ] . R BEE S5 KE
PETE, R AT REIE R IR M RO 5, (HER AR ST
K SR, A8 B IR CR Ik 2 oo B b Th RESE T
ABEIE AR, WVFREERE R 737 B
LR 2 BB RN T — 25T e, S8 2
B FI A T AR A 2 ) SR AR, IR s AR E X B
L2 INAEK T4 T B E AN . A, Wx(Ingdpp)’s
Wx(Inudin)* Wx(Inrdin)* ¥R B )R, HAS
BF R B KT B 22 TR 10 B 26 VR Ik RS ABAFAE — 3 &S
NSRS

F7 SHERBRTETXRTA SDPM fitER

Table 7 Regression results of SDPM with squared variable items

iR A B4 AR (AN il A B4 FrfEiR

Determinants Coefficient Standard error Determinants Coefficient Standard error
LA [ Inapop 0.109%** 0.031 WxInapop -0.016 0.022
NI S Ingdpp -0.242 0.351 WxIngdpp -0.926%** 0.252
NP B I (Ingdpp * 0.012 0.018 Wx(Ingdpp)* 0.044 %% 0.013
T A SERCION Inudin -3.837x% 1.002 WxlInudin -1.380% 0.830
IR AT S BRI N =K T (nudin ) 0.212%%% 0.055 W (Inudin)® 0.085% 0.046
Aed AN¥ AL SCEMRON Inrdin 2.473%%% 0.899 WxInrdin 1.502%* 0.618
BAT NI AT SR IR (Inrdin ) -0.140%** 0.052 W (Inrdin) -0.097%%* 0.036
5 k  H Insecpr -0.130 0.090 WxInsecpr 0.022 0.075
Pk B RIS (Insecpr)? -0.022 0.039 Wx(Insecpr)* 0.020 0.032
WAL Inurat -0.068 0.096 WxInurat -0.045 0.079
WAL T R (nurar)? -0.001 0.044 W (Inurat)® 0.002 0.035
AT Inmapow 0.347%%% 0.056 Wxlnmapow 0.107** 0.054
VAKX (nmapow ) -0.052%** 0.010 W (Inmapow)* -0.021%* 0.010

4 ¥

AR ThRe I H 4 R EIR, HHbZIReK 2
B SE I8 SRS TR AT RE . AR MRS R X
WiV Bkt 2 ThRENE AT TS, RIUVIR &A= F 3
WARNIME RGN, S RENEEE T, X —
WP BT A R T IMEE VR vk, BT AR
RS H B2 mAE, AT TR T B 5T 3 1 A
IR, [RUfERE RS R, B2 DhResi 6 1E
BB teah, S EEhmdeg L dbEmil

PTG A 2 Th eI = AR AR ORI, At
TR DI REANSTALARIN DhRE A BT ETF, AR ORI D RE
FREE TR RN RIMIX 28 57K R B S 2% 1 A7
FERCR I ZE 58, (B A2 2T R xT HA F Zh RE e U475
SRRIUHY T — 23V LR

P2 DhaeA-r BRI R S N EIEFEER, 5
TSR BARBHR AT SE2RAL, Bt 2 DA S 74
AN Lo [N ASOR AR DT B 77 AR JE AT 52
BRSO A HURAK T 58Pl 5 LA AL KX B
Hb 22 T RE IR A7 2 28 1A 25 [ RN, AU, fE ]
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SE A OR3P AAMY FRAF AR S Tt e 22 AL DX B AT LB
X E S X 2 MRS BAEM, B B bR
HIER T, fHEshBA LG . AR RP AR ERTI
X ITHEAE, AR DOEHHA ] RS F . AT,
AL R BT EX R 2 DIRERI AT & “U” RUEifE|
“U” BFPPAS R REE R h 2, CARETUREL PR L.
A R GRS SRR SRR 2 R t 47
FEREZLR R MR R R, xR Ry S3 R R 2
[AIAEAE “XU” RUTTRENE. T, NARHE % E BT 5
554 2 5 R R AT FR) 7 P ) X AP ) 2 S S
FEAM LT FRIIYIZNN B N~y [ A 25 AR = 2% 4%
L i OGRS, 51 AL N DA PR
S H L e ST R R TP 4t
B B B AT RS (B R4 . SRR 2 Al 3k
FRER O SRR o

ASHIE ST H AR BB T AR AR R B WA AR
R P AR S AR AR, (2L 2017 $E/EZ “=
7 5, BRI SRR A RIRARLL, wIhe
52T B AR SBOR, AEUAETE, A SO RN
2020 FHEGHBHBEAE. HRER AR UKL,
YIRS ERIINRAER RIAE), HRm R “ ok
ZHAPEY, DA SR B T A R T R 250,
RRIMAT LBk L X755 F IR ZO B
Hu 22 ThEEARAL RSN, - [RI BE A T e 2 18] LT AR
BUBTECRAN G 23 AP R R LIS B AR A4t B
SFEFER MM E AL AR D0 T ASCR BT
Z INRE S ER O AL G N 3R A A PR 2RI R 2GR AR
{ELPE 258 R it 2 B T . CRT R Bkl 22 Tl e e Y 14
D AR PR, AERRREA IS R T, PHEIF
ML b 2 Th RE ) A2 AL RE 5 A7 RO AR AL ) “ FAR
W7 ISRBUR AT TA At 2 A AR GRS R . AL
AR NBUR AL BT T AT R 8a BT AR 1T 2 4h 78, 48
PENIX B R X £k 15 DO RE (14 2 Lo 5T S DA 3R AT
A EoR A EL, WS R XIRETTR E S 2 ThEg
R Z ISR R S

5 & 1

FEHh 22 Th ARSI AR (S 2 REAE A IR S L — E 2 #F R
AU EZ LS. N “ 2RI “flbmfERE”
“RIRRE R R SEARETR, 1R BT OMR TR
25k b, AR AR 5 X BB 2 D Re i) 25 AR
KSR, FHaz ST T b e B AT PR SRR 0A P A% 1 THI AR 2 A)
THEAA, T AR S L5 R R RHINT A & X B
ZINREK TR TTERFE S AN 2= 0)ias A8, LSRR

1) 2000—2015 FEHVLEHHAE = H . P ETK. 5
MEZINRE SR ETHAST, HhWir B o se el =
WML INREIG KNS AKIRRFEINRECRFE AR, 57317k
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2) HHHZ ThRE AP IR TH S AU b X A5 s ) e i
e FH, AR B 2 D) R AP R 1% S840 B

BHBZ TR KT K: 0.224% ., = 2R dhas [a) i SR Y 6
ARG BRI UT, AR 25 SRR B Py A A AE
HAER R AFAE. A5 80 77, ARA R RAT AL A
MU 2 ThRE AT B I 8, 28 —r= )k
o ECRII ALK P B 2 Thise B 3 1 A7 1l B

3) S R 2% At AR B 22 1) B ) B4 R TR
FEMR BRI : BBk e fOHURAKE . 4k
WF5sh 71 WAL R, A1 GDP. 384 fE RAT SCRRUN
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Spatiotemporal variation, influencing factors and spatial spillover of
cultivated land multifunction in Zhejiang Province

Chen Sha’, Yang Runjia’, Li Guan®*
(1. School of Public Affairs, Zhejiang University of Finance and Economics, Hangzhou 310018, China; 2. School of Public Affairs, Zhejiang
University, Hangzhou 310058, China; 3. Law School, Ningbo University, Ningbo 315211, China)

Abstract: The utilization and function pattern of cultivated land have been profoundly transformed by the socio-economic and
historical changes in the urban-rural relationship. The spatiotemporal variation, influencing factors, and spatial spillover of
cultivated land multifunction can also greatly contribute to the sustainable utilization of cultivated land resources. However, it
is still lacking on the influence of socioeconomic factors on the cultivated land multifunction, particularly with the spatial
spillover. Therefore, this study aims to conduct a theoretical analysis of the influencing mechanism of cultivated land
multifunction, including the direct and indirect (spillover) effect. Specifically, the direct effects of cultivated land use
originated from the labor transfer, the economic level, and agricultural technology. The spillover effects of the cultivated land
multifunction were brought about by the spatial proximity, regional competition, and spatial flow of developing elements.
Taking Zhejiang Province of China as an example, five functions of cultivated land were selected to calculate the
comprehensive index of cultivated land multifunction (MFCI) using the data on cultivated land use, meteorology, soil and
socio-economics. Then, the spatiotemporal evolution of MFCI was revealed to determine the driving mechanism of cultivated
land multifunction using GIS mapping, spatial autocorrelation, and spatial panel econometric models under the STIRPAT
analysis. The results showed that: 1) Most counties in Zhejiang province experienced a trend of rapid decrease, slow decrease,
and then a slight increase of cultivated land during 2000-2015. There was an increase in the agricultural production function
(APF), net carbon sequestration function (NCF), and landscape aesthetic function of cultivated land (ASF). The water retention
function (WRF) remained stable, while the labor carrying function (LCF) decreased gradually in the period. 2) There were
strong spillover effects of cultivated land multifunction on the neighboring area. Every 1% increase of MFCI in the local
county led to a 0.224% increase in MFCI in the neighboring counties. There were significant positive effects of agricultural
labor input, disposable income of rural households, and agricultural machinery level on the MFCI. By contrast, the proportion
of secondary industry and urbanization level posed significant negative effects on the MFCI. 3) The industrial structure,
agricultural machinery level, and agricultural labor input presented the direct effects on the multifunctional level of cultivated
land, whereas, the spillover effects were from the income of urban and rural residents, as well as the urbanization level.
Besides, the Kuznets effect was identified in the change of MFCI. A “U” shaped curve with the MFCI was found in the per
capita GDP and urban disposable income, whereas, an “inverted-U” shaped curve with MFCI was formed in the disposable
income of rural households and agricultural machinery level. Some suggestions were made to strengthen the cooperation in the
land consolidation, ecological protection, and agricultural technology, particularly on the spatial interaction within and
between counties. Besides, it is necessary to fully understand the specification of resource endowment and the heterogeneity of
socio-economic development for the adaptive strategies in cultivated land protection and agricultural support.

Keywords: land use; cultivated land multifunction; spatial panel economics; spatial spillover; spatial Durbin model; Zhejiang Province
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