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Policy preference and heterogeneity of green production for family
farms based on the Choice Experiment (CE) method
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(1. College of Finance and Economics, Shandong University of Science and Technology, Taian 271000, China;
2. College of Economics and Management, Shandong Agricultural University, Taian 271000, China;

3. School of Economics, Hebei University, Baoding 071000, China)

Abstract In order to study the demand for social services of family farms under the goal of green production, this study
uses Choice Experiment (CE) and Random Parameters Logit (RPL) to empirically analyze the social service preferences
and the sources of heterogeneity of family farms. The results show that: 1) All five types of services can increase the
utility level of family farms participating in green production, and the specific preference order is Green technology
guidance > green product acquisition™green credit support>>green agricultural materials supply > green agricultural
machinery services. Under the above services, the green production coverage rates of family farms are 48.251% ,
33.885%, 16.505% , 13.354% and 12.607% , respectively. 2) The heterogeneity of family farms’ preferences for
green agricultural machinery services can be explained to some extent by the factors of aging, operation scale and crop
characteristics. The heterogeneity of preference for the green product acquisition comes from farm location and
industrial cooperation. 3) Faced with the same social service mix, family farms with higher education level, stronger

risk preference and higher environmental awareness are more inclined to participate in green production. Based on this,
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countermeasures and suggestions to optimize service structure, implement classified service and plan important

promotion are put forward.

Keywords family farms; green production; socialized service; preference; choice experiment
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Fig. 1 Procedure of the choice expeirence
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Table 1 Description of attributes and levels of choice experimental scheme
J& M Ja& K KB

Attribute Attribute level Quantity
SRR R A/ 2
Green technology guidance
s HLIR 55 /T 2
Green agricultural machinery service
= L R IV /T 2
Green agricultural materials supply
g S AR /T 2
Green product sales
SR RS & A/ 2
Green credit support
S SERAEYRS I i 20%.40% .60% .80% ,100% 5
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Table 2 Sample selection set (group 5)
J& Y HE1 E ¥ HE3 A& g ek
Attribute Scheme 1 Scheme 2 Scheme 3 Not participating in green production
2% 0 BT Ak & H T
Green agricultural materials supply
O AT A & J
Green technology guidance
VTN & H ¥
Green agricultural machinery service
AN BEBATAT 4 (0 4 77 07 &8

g 7 dn Ul & ¥ H
Green product sales
N NS & A & T
Green credit support
GEETEER

" 20% 40% 60%
Green production farmland coverage
WY ] ] L] O
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Note: The goal of green production plan (1, 2, 3) is to adopt agricultural production methods such as pesticide and fertilizer reduction,

conservation tillage and reclamation of farmland waste.
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Table 3 Research site of vegetable family farms

X 3, VA B 3t
Region Research site
i M7 AT (25) IR () K FE T (10)
The central region of Shandong R JIRIX (10) BB B (7) K X (5)
BARMIX WA T EETTC6) BN T () M (D) ST (5)
The eastern region of Shandong WG SEMT6) T 0T (7 BT (5)
£ 75 1 L [X e B () (AR (5) ERAD
The western region of Shandong T 77K B (5) 3 L (7) P E(5)

TE 1 BR O A R0 ORI U7 & B o0, LB IR B 535 O 4 [ B olk & R i R B X, 2. R INER

S INEUE D A5 SR R

Note 1: Except Changqing and Pingyi, the above survey points are the key counties and districts of

national vegetable industry development planning.

2: The values in brackets are the number of family farms at the survey point.
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Table 4 Definition of variables and their statistical description

AR AR U ¥iE ot 22
Variable Variable meaning and assignment Mean Standard deviation
Bt fift B A5 7 Explained variable
eI oy S FRGED =1, FERpE P =0 0. 250 0. 433
Is a scheme selected
BAR A B (ASC) A H5EMIT %=1, 0. 249 0.432
Substitution constant term (ASC) S50 T E=0
A IR %5 a1t A
Attribute variables of social services
2 UV g A H=1,%HHAS5LM =0 0. 354 0.478
Green agricultural materials supply
GOB AT =1, BAHAZEEMTER=0 0.193 0.395
Green technology guidance
SR LIRS A=1BAIARSHEMFE=0 0.184 0. 387
Green agricultural machinery service
L2 UM L] A=1.E"AEASHEMITE=0 0.376 0. 484
Green product acquisition
L5 PR FF Green credit support H=1,BERXASHTMER=0 0.383 0. 486
. 20% =20,40% =40,60% =60, 226. 875 226. 668
ESUREHIEE &
80% =80,100% =100
Green production coverage
NS EEMITE=0
K REAR ) FRAE AR &
Family farm characteristic variables
AR Age Ry T4 47,237 10. 292
KRG FEWHEF KN 2.988 1.057
B EJE Education level 1=/NERPF,2=%,3=& P
IR A=R%E . 5=4F KL I
LB I 47 Risk preference 5 2RI AL R{E 0~5 2.776 1. 344
HhHh B Scale of cultivated land FREAR Y PPk 5 3% B T Y/ hm? 8.472 5.578
TP A 4 56 /4F Planting experience A2 37 A B SR I 2 0 17.592 5.932
FIERGE MO IE & 2. 366 1.278
R >20 km=1,>15~20 km=2,
43 X fi Farm location
>10~15 km=3,>5~10 km=4,
<5 km=5
RIFGWA Farm income 2019 4F FKBER G EWA /TT T8 49,553 56. 626
TEPI A Crop type REREEMMEM . B =0 &= 0.368 0.482
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A8
LIl A g SRR AE ¥i{E b 2%
Variable Variable meaning and assignment Mean Standard deviation
FIERGWA i B A LB 2.643 1.458
<50%=1,>50%~70% =2,
e A H 8] Income ratio - ! ! ’
>70%~80% =3,>80%~90% =4,
>90% =5
. . _ KRGS MAGERS S SIE 0.211 0. 407
72\ A 4E Industrial cooperation .
HYBKR A =0 &=
A A Environmental cognition 5 I ) . R 0~5 3.603 1.153

TE: LR R Ar AR B 7 5 254y, QR BB EEWAHAT? 1=8A . 2=P T 3 F.3=3~5F 4=KT

5AE; QX TR A MR T EN 1=1 FHE . 2=50%HLSMI 5 JT.3=25% &M 10 J7 . 4=5% WL 2 B 100
T3 QUnRINA 25 JT AN = 1 =17 BIERAT . 2= 5 ¥ Ko @ WS ag B BIUF | 3 = H% B Ipk & AU BV | 4 = MUE B BURANER B DS
—AMRAF AR SR E R 2 1= % 2= — AL 3=W0iFS d=5, OBBREMNE LMK T 20% . 1=2F 325,
2= R T A FATE ;3= HUN A RIRGATHE A=A MAR R T, WA ) e 3 R 4, WMMEN 1 RZ R 0. 5%
L4343y 5 25 In) R AL,

2. RGN B8 3 G F AL G e O 2O AR B K R KA S+ R Ty R AR W 2 R 5 5 G BB
5= A=WH™E 3=—f 2= KA E 1=, WRAA LR 4 5, EN 12N 0, 545855k 5 20
R AN

Note: 1. “Degree of risk appetite” is scored by five categories of questions'?*). (O Have you invested in stocks, funds or bonds?

1=none, 2=less than 3 years, 3=3—5 years, 4= >5 years; @ Your reward plan for winning the competition is: 1=10
thousand yuan, 2=50% chance to win 50 thousand yuan, 3=25% chance to win 100 thousand yuan, 4=5% chance to win
1 million yuan; @ If you have 250,000 unexpected assets: 1= deposit in the bank, 2=investment in stable income type.,
3=investment in fluctuating type, 4= business or equity investment; @ Would you borrow money for a good variety to grow?
1=no, 2=generally not, 3=maybe, 4=yes. & Suppose the price of your agricultural products suddenly drops by 20% :
1=sell all, 2=sell most of the surplus, etc. 3=sell a small part of the surplus, 4=do not sell the recovery. If the operator
chooses 3 and 4 for a single question, the assignment is 1; otherwise, the assignment is 0, and the final score is the
summation of 5 kinds of questions.

2. “Environmental cognition” refers to the cognition degree of operators on the harm of traditional production mode to air
quality, soil erosion, water quality, soil fertility and biodiversity, 5 = serious, 4 = relatively serious, 3 = general, 2 =

relatively not serious, 1=not serious. If the operator chooses 4 and 5 for a single question, the assignment is 1; otherwise,

the assignment is 0, and the final score is the summation of 5 kinds of questions.

3.1.2 %eEAPBRTRERGASNIRS BT

M R 55 8 v AR B R E 7R D,
IR AR ST AR LR
557 A 7 Al U R g (DR SRR I AE 500
DL R GETT KT b R TE 33X 150 B 7R S 5 55 5
FPRGI AR FOR AL A IR S T T
VIS ST SuN:Waay e L @i P S S (E R > S His
BRI 1% Sk LR E i, T ek
MIFEN T 7 18 H AR AN 8 P SE R AE , KEE R
Z: 5804 7= (B b LR ey, LSO KT R L 4
B ARG PIVE 2 UF N FE BT, o [6] i B B S0 0 Ty R AR
0 1) 2K R AU A B R AT

UL A, D25 3R M AR B 0 AR o 25 A 3T A5 R
BOTE D) g Sl ™ Fn e gt e AR HLIR 55 7 1
FruE 2 2B NTE 1% M 10% Gt K F L T
R A R L0 50/ N [T SN G175 L) VAN & L)
fEBESCHE”3 M bR 22 ¥ Rl i 1000 S DL iy
FERL, W] WA [R] R OBE A 5 A AR U SRk E 7
AR KGR A 8 R e M R AR T gk fE Bk
-3 28RS 5 i, HA e AF — BOME B R A 3 1
7 b YT AR ML AR S5 1 O A L B R 22 R
I 4h ASC HIbRE 2216 1% 483t K P B 3%, il
FERGAES 5504 7 7 228 J5 1 R H A7 1E
T 4 22 5 .
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3.1.3 BRAGRMEMESR
A3l — 2 e SRR e SR T i R
BB A 7 1 R B B I R 4 5 o

£S5 BENSH Logit REMEMBRBMHBITER

“ELAR BN 7 (“Status quo effect”) B0, ZE R FZHH, J7
2 507 1 0y m g5 R B BB,
L AGTHES SRR v R AR AR,

Table 5 Estimation results of basic model for random parameter Logit model

R EL

R RN

Equation 1 (Full sample)

TR 2B BRI ERAS H5HA)
Equation 2 (Excluding

< “not involved” samples)
Variable
B3 T 1 2 B3 T fE 22
Coefficient Standard deviation Coefficient Standard deviation
AR H B (ASO) —6.437" 1.370 —5.096" 0. 891
Substitution constant term (ASC)
2 Al e 55 I 1 A
Attribute variables of social services
L@ AT 0.297" 0.126 ) 0. 127
Green agricultural materials supply 0505
a4 K48 S Green technology guidance 1.075" 0.145 1.083" 0.152
LR EARAUIR 55 0.281" 0.115 0.296" 0.117
Green agricultural machinery service
2577 O Green product acquisition 0.755"" 0.127 0,782 0.131
0[5 ¥ HE Green credit support 0.368" 0.139 0.380"" 0.139
2 0 4 72 3 R Green production coverage —0.022" 0.002 —0.023"7" 0.002
BEL S Bhr e 22
Standard deviation of random parameters
ASC #r#fE 22 ASC standard deviation 6,278 1.509 4,028 0. 806
L (0 A BT L A o 22 —0.021 0. 291 0.062 0. 259
Standard deviation of green agricultural
materials supply
LR TE ThREE 0.634 0.395 0. 656 0. 405
Standard deviation of green technology
guidance
SRR S5 b ifi 22 —0.383" 0. 217 —0. 389" 0. 217
Standard deviation of green agricultural
machinery service
L (077 i W) o o 22 0.557" 0. 201 0.579 0.196
Standard deviation of green product acquisition
LR AR DY SR bR e 0.517 0. 341 0.524 0. 343
Standard deviation of green credit support
WL E Observations 3040 2 840
X EIAME Log Likelihood —734. 487 —706. 325
LR chi® 309. 58 146. 37
e ower (o x SPRIRIRAE 126.5% 10 0GR L E., £ 7H,
Note: »xx , xx , and * are significant at the statistical level of 1%, 5%, and 10% , respectively. The same in table 7.
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3.1.4 ZEAFBRTRERGIASKRS R
WA

ST TS A 6O TR R AR
Yt 25 2t 23 A0 MR 55 04 s o 2 B B S50 O R A
BXRASMMSES G . KRG B ES 58645 18k
B,

6 Won, Bk 5 KAt LIRS B RS W3 2
B R IER S 5 T7 B0 KT AR AR 3 X A [F] 4
AR WA A AE R B 25 5. w0k, s R 4R
57 G AR e, AR IR TR 55 R G R B S
Lo (o A e bF i B 5 R b 48, 251%, v 7E
34,027 % ~62. 474 % o I, “ G 48 77 5 IOW i 4
He4 58 = R ARG 2R 55 R BE S S5t
77 I A M 7 o ROF- 44 33,885 % L S I 7E 21. 819 %
~45.951% . FRIR, “ Sk 5 OF SR O 4 501 HE 4 5

LR IR S5 ARG IEES S EA 7
B A %N 16. 5052, L LE 3. 895% ~29. 116 %
B Gkt A AR 7 R A €8 A AL I 43 S HE 44 5
S, MR AR S5 RGBS S5tk
B HF M 7 5 RO 13, 354 % 1 12, 607 %, AT LA
FiAEGEAET HAR T AR X BR 4 8 F {5 B
3 KM S A B UFR , B T IR N & 5
T 3 A XU R X B AR B S AILE S i e
PRGERIARHL 2 26 e 55 1k 5K At 55 7T BB R T 4 3 X &
ok E i RN BE T o W S IR T 2, H H TR
Syl TR A 0 B A AR AL A i
TR ARG FARMLIRSS RN kA, R
L g e ML 557 10 A 1 25 R B0 2 BDAS [A) 4
Gkt A WL 55 e oK 22 S R JRE e R, L g 1) 7 401, i
— B TR RE AR S AR A AN iR Y S

6 RERGIMARAHSUBESHRFEE - S5REEHH L]

Table 6 Preference of family farms for different social services: Proportion of

cultivated land participating in green production %
e 5 A b L A1)
. B8 M 5] o AR A b L A1) , A G- Mt
fiie 55 M %% The highest
. Average proportion Minimum proportion ) Preference
Service content proportion
of cultivated land of cultivated land order
of cultivated land
2R AR BT 13.354 2.115 24.593 4
Green agricultural materials supply
ZOBARE T 48.251 34,027 62.474 1
Green technology guidance
AR HLUIR 55 12. 607 2.148 21. 819 5
Green agricultural machinery service
Zr 0™ il 33.885 21. 819 45.951 2
Green product acquisition
EESUR N SR L] 16. 505 3. 895 29.116 3

Green credit support

3.2 ZBEEFARTRERBSSERERENM
SR 55 1R 17 B 5= B SR IR
HRJG  R Al A2 IR BE LS Logit #6578 JE 17
DI BRI B R R ER G S 550 E - EIE R
b0 A R L 3 | S R D & 7 O WS 2 51
“ASCT B S R R A R B 55 S A
RFAIE A A5 19 58 UL ) IR 32 3 2 A8 ik i B L

SN 38 SO L B A SBR[
3.2.1 FREERSBHALHEE T 5 EHFRERR

Ji AR 3 S5 R , ASC bR ifE 20 7E 1% M5t
Kb HA R 1L R 3 Y ASC AR ifE 2
ZBH 6.278 FREHM 5. 504, B K EEAR I H B 4F
fiE 22 S Be 0 o il B L 2 5 R By 22 Rk U
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“HEKFE ASC 138 XIAE 1% KK B
W E R YR Y EHE KGRNS5
HREPFBEROUM. MERF K&, &858
1) B0 B A 2T B T RN AR S A T iR DT g A ]
TRMEEAM A I, HK BN M” S ASC
()28 SLITAE 10 %6 B 7K I 2 o 11, Ul BH 3R 355 IXUBS:
AR R B K E AR T RS N 2 57 T B kAR
BORMBON . MR PR B A7 S B, XA g2 2k 7 J7 X
feEMNREREIRSIHELLER NI AT N
M 9K 2 H s a2l 7= R IR AT . e KR
4r” 5 ASC 38 LI AE 10 %6 (1 K7 1 i 35 5k i,
Wl BT XU i 2 R ) R BE AR 37 BB N 2 57 5 &
OB RO . AT LA Y RS AR 3 O 20 A2 i
TR E A % At B B A S = A A A 0 okt R
THSZS 5804 RN EIEMIT .
3.2.2 %EAFARFTRERGALSLIRS B

o9 5% Rk kR

DR R IS R | NG S S T8 0 R =
ORISR 55 B S R R & KR E & 1
XI5 25 F W, ek I
“ER AR BUIR S AR UE 25 YA T 0 10 W B &
TAFIRRAE 22 5 BB 50 2 R B2 8 0 0 R W 28 IRk 55 1Y
et B S o P ke L

“AR I XA G S SO I A8 CIRAE 1Y%
197K P b 2 Sy B, 15 A i 55 B RE AR a2 4 T O
RBAHBEAR S 5 T7 ZWBUHKF- . o T5 AR E
15 A R 2R T A R R Y R i A 7 M ke J AR
FE R 2 A DX SRR Al 55 S i 0 5 5 8 =X i i A i
5 B T A BB A W I B B A TR O HE
XPHA T SREARR . AR 5 gk ik
W7 (4 58 CIAE 10 00 W K F- B 5 2y 4, 36 ) 7™
WO iz 55 B REAE iR 2 5L B ERN RS 2 507 &
MR o B B0 i B R ATk 317 B K
A G AR BT A5 B R ¥ R B 4 B AR R Re ) 58 T A
SEUME” R BEA S o PRI i T A SRR G X IR 55 1
JE SR R B

TS MR HE AL 5 g AR HLIR 557 Y
& SUIAE 5 0 1 7K 1 1 i 355 17, 16 B AR ML IR 55 T
REI /N AR 3 2 5 05 R WBUTIKF . B FLAR
PR SE A A AR 301 B A 77 A TN 28 By 1A
T REAR 4l b A 3 2 i 1) T AR ALY 3 B AT
R S O R ALY 5% 7 TP B R , REEAR ) 2
AR MR 55 B 25 F AR5 4 Ul 55 T % A B AR 55

TR U MR S B 5 g R AL 557 1 52
SCHAE 10 20 87K 25 00 OF L B WA BIL R 55 5 fE
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KA AR P33t i S 5 L e AR TR L 4 1 AL
P AR HLOE A e ok (0 A 7= 1 TR P TR A AT 3 55
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LRI RN K o TR D Oy, RS AR
BRW eSS 285 HHMRR R AR,
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4 HitKitit
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Table 7 Estimated results of Logit model with random parameters with cross terms
3 R R )
Equation 3 Equation 4 Equation 5
i
Variable - bt 22 - bt 22 - bt 22
Standard Standard ) Standard
Coefficient Coefficient Coefficient
deviation deviation deviation
B AR BT (ASO) 14. 308" 5.282 —4.135™ 1.225 —6.376" 1.432
Substitution constant term (ASC)
B T7 52 PR AR
Policy scheme attribute variables
2,k eI T 0.284* 0.118 0.996" 0. 109 0.243™ 0.119
Green agricultural materials supply
OB AR 0.992" 0.105 1,036 0.108 0.964 " 0. 105
Green technology guidance
2R AL 55 0.237 0.102 0.298 0.104 —0.505 0. 800
Green agricultural machinery service
g o e 0.673" 0.121 2,861 0. 838 0.676 0.113
Green product acquisition
2 SUN RS &R 0.310" 0.119 0.356"" 0.123 0.327" 0.119
Green credit support
EESUNAEPREE - F. = —0.020" 0. 002 —0.019 0. 002 —0.020"" 0. 002
Green production coverage
Bl L2 H0br o 22
Standard deviation of random parameters
ASC brifE 22 5.504" 1.159 6.622"" 1.338 6.652 0. 269
ASC standard deviation
2R (O AR 55 b o 22 —0.477 0.237 —0.461 0.355 —0.015 0. 269
Standard deviation of green
agricultural machinery service
87 i S o o 2 0,744 0.169 0.019 0.137 0.606"" 0.187
Standard deviation of green
product acquisition
A& LI (FEALZ: B0 X R G R AR AR ) ASCX S 7 i Ul X gAML S5 X
Cross term (random parameter X Farm
characteristic variables)
EIE Age —0. 060 0.070 0.007 0.012 0.029™ 0.012
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#2080
JrFE 3 JTFE 4 TS5
Equation 3 Equation 4 Equation 5
B T 1 2 T 1 22 1 22
Variable Xt pr 1 EX 23 2% b 1 22
Coefficient Standard Coefficient Standard Coefficient Standard
deviation deviation deviation
#HHRIE Education level —4. 400" 1.314 —0.173 0.136 —0. 054 0.133
KUBS: A 4 Risk preference —0.924" 1.553 0.071 0. 080 0.051 0.079
B LA Scale of cultivated land — —0. 013 0.009 0.003 0.002 —0.003™ 0.001
TP 4586 Planting experience 0.141 0.128 0.006 0.022 —0.018 0.021
A3 X fii Farm location 0. 064 0. 346 —0.557" 0.093 —0.173 0.091
K ZHIW A Farm income 0.008 0.010 —0.002 0. 002 0.001 0. 002
fEYIZE 7 Crop type —2.213 1.375 —0.050 0.246 0.472" 0. 247
WA A Income ratio —0.321 0.518 —0.038 0.088 0.143 0.089
72k A1E Industrial Cooperation 4,151 3.344 —0.581" 0. 340 —0.194 0.343
PR IN M Environmental cognition  —1. 342° 0.766 0.027 0.113 —0.168 0.113
FEA K& Number of samples 3040 3 040 3 040
XFEURISR A Log likelihood —719.702 —678.277 —732. 483
LR chi® 237,277 289, 447 276. 42"

Dralsi . #E— M0 F AR 5 8 0 AR K
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