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Marine Ranching Ecological Value Assessment Based on Choice
Experiment Method: A Case Study of Zhoushan City

SUN Yuanyuan', LI Jingmei'”

(1. School of Economics Ocean University of China, Qingdao 266100, China;
2. Institute of Marine Development, Ocean University of China, Qingdao 266100, China )

Abstract: Marine ranching, as a refined marine aquaculture method, not only efficiently produces high-quality
economic aquatic products but also objectively protects and optimizes the service functions of marine ecosystems.
Accurately assessing the ecological value of marine ranching is of great significance for promoting its industrial

ecological development. In this paper, the ecological value of marine ranching is divided into four attributes:
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expanding biological habitat area, conserving non-economic biological resources, improving water clarity,
and enhancing offshore ecological landscape function. By using the choice experiment method, a mixed Logit
model and a latent class model are constructed to empirically analyze the public’s willingness to pay ( WTP )
for each ecological attribute of Zhoushan’s marine ranching and its heterogeneity, and further estimate the total
ecological value of Zhoushan’s marine ranching. The research results indicate that: ( 1) Descriptive analysis of
the sample shows that respondents generally have a high awareness of the ecological value of marine ranching,
providing a basis for them to accurately express their WTP. (2) The results of the mixed Logit model analysis
reveal that the marginal values of biological habitat area, non-economic biological resources, water clarity, and
offshore ecological landscape function are 70.73 yuan/household/year, 69.29 yuan/household/year, 81.79 yuan/
household/year, and 77.27 yuan/household/year, respectively. (3 ) The results of the latent class model analysis
indicate that there are significant differences in WTP and the degree of importance attached to ecological functions
among different groups. (4 ) If the ecological attributes of Zhoushan’s marine ranching are improved to their optimal
levels, the annual WTP of respondents is 1 070.55 yuan/household, and the total ecological value of Zhoushan’s
marine ranching is estimated to be 376 million yuan. The research results can provide important references for policy
formulation and scientific management of the industrial ecological development of Zhoushan’s marine ranching.

Keywords: Marine ranching, Ecological value assessment, Choice experiment, Industrial ecologization,

Zhoushan City
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Table 4 Analysis of respondents’ subjective perceptions
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TE: BREEAHL, ESMEE . S . BNERIVE BRI R A ok, . S8R =5; WRIRIE =4 —WRR =3; AAFR =2; SRR =1,

x5 MXLEZEBEMSHMEITER

Table 5 Parameter estimation results of the MXL model

T RS T FERITT

AR i
A bR A b EY 4 Frifeis
ASC —1.299 2% 0.175 3 —0.787 5%* 0.3723 —0.964 1%#* 0.1457
ARG 8 b T AR 0.138 5k 0.036 4 0.140 2% 0.037 5 0.139 2% 0.037 1
ARz A e I 0.135 5%*x* 0.034 6 0.134 2%*x* 0.0358 0.136 4%+ 0.035 1
YIRS HINES 0.153 9 0.036 1 0.161 8*** 0.037 5 0.160 9*** 0.037 3
W A EOIIE 0.150 6*** 0.036 7 0.151 3%** 0.0379 0.152 O 0.037 5
AT R —0.001 9** 0.000 5 —0.002 0*** 0.000 5 -0.002 0*** 0.000 5
ASC x P51 — — 0.799 g*** 0.134 9 0.667 4*** 0.139 5
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AT FEARLT AL
A Friftis EY 4 FrifEiz E 4 TRz
ASC x 4Fiit — — 0.168 9*** 0.044 8 0.151 3%** 0.046 4
ASC x HISCHRE 5t — — —0.596 6¥** 0.137 8 —0.518 6¥** 0.142 8
ASC x ZHERE — — —0.269 1#** 0.058 4 —0.298 6¥** 0.060 6
ASC x FEEFIA — — —0.446 8¥** 0.042 5 —0.453 2% 0.044 7
ASC x ZKBEMNEL — — 0.395 3##* 0.086 5 0.362 7+%* 0.089 3
ASC x MREEIAHI - - — — ~0.132 9** 0.063 8
ASC x EBMEIE - — — — —0.253 Sk 0.061 2
ASC x 7855 - - - — —0.141 2%* 0.061 1
ASC x FRIEHIA - - — — ~0.287 0*** 0.059 0
TRt 2E RAL
R T Y TR 0.634 1%%* 0.149 5 0.719 1#** 0.147 2 0.662 §*** 0.1550
Log likelihood -3368.543 9 -3243.4220 -3 164.162 2
AIC/N 1.857 1.792 1.750
McFadden Pseudo R—squared 0.156 5 0.1879 0.207 6

TE: o SBAE S% AR T B, » B 1% MK FRE, RO URE T BENEH.

#s5Won, 3 MY RN, BERSESH
E P THREME 0 25 $2 i 2 U5 & B8N s 2 U5 4 M )
SCATED (1 3 TR AR THE A HOA I A SN . AR
RUT v ml DU Y, 32053 594t 2 RR AR 0 L e 10
B i) LS AT B8 2. ASC S0, ARk
L G BE S N 58 L0 ZR A 19 BYKF 1 83
1B, RUVEER . ZEE NEUD I T 1 O R T
KA SH . FTREMIE IR, R AR, %
finh i =5 ) 1) BE D i, X TR R R X — O 2% b Y
TR R R, A S MG O A AN R
Bk RN, 7RO R R R B, IR 20 ~ 30
B2 VTE KN VBEAR A 2 NRXUUT, HAR
o BN e A B 2 N R B R B A, AR
FHAH OB, AL AT LA 0 G — T 4 T A I (1] FIOKS
JI RO W A 2SN, B R P THEE P )
BN EAT R R E L . HeAh, WEROs
Sk g SR AR ™ A, T 5P R T K 3R B A AT R
POk EHS 5%, THRIBEHZIMILEESZ, N

17 S 8 1 A o T 48037 2B A AN (BN T (R B 7K 7 i i B
AR R IR BRI TR 20 A SR B T 244 . ASC AR R
POk #5352 HFRE . FKEAFRA R E IR
TE 1% B KF B3 . X U B o8 AT I 1
VAR TAE . 3230 TR R A B AR i 19 3%
Vi A ] TR TR RO B AR S TR AT fE
AN (HRE ) WNFRER M, BBIRA
TR SN E, B, 2EERE. K
JEE AT WA Y P ST ORI A 7 A A I (A
BRI, R ASHERE, Wi
BRI RO A SR T, X—4igh SR
5T T — 5

FERTY I A, BB, A E AT HPE S5F
LIRELHIRYS ASC S IR B 8% th, 3%
B 0) 9 15 0 3 M DG TR T A R B s, X BURE
Aol HA BOREAE L, 0 407 S A AT B
Gr B, L PRI A 32 U5 R A SR
BB LS MBS T AT 55 77
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%6 NI L, 3 AR IR, 205 & 45 g8 1k
AT BIEWHET . OKEE B > b AR SO >
AW R T AR > AR A T AR M R IR . S2 U XK
VA2 W R Y ST R B R s, P RE LIRS I
— B SR LT AR A el e b, K AR B Y 42
TE 5 el G IR K 2 B IR OG . RO RS R
KT, BT KRS B B T R E AR, EE
F X I 5 e 38 Ay ok ) AR S Rk 3 B R A G TE .
2 S LT O X K BT A, 2023 4F, St
i AESTEE R & A (Friim “HKRIE” TAES
A 2024 455 6 #1), B A4 e O R S
PeBiih o X — BR80T UM X K T Y =
JEEM, W RE LR T AR
SMERET A EIE. LB, ZU5# i
WO A S SO Re Y AT R R, TR R AT R R A

LT 22 AN YRR P P 5 T 9 PR Dl T 2 2 1 R TR AP
DX o B, 3t B 2 A 9 3 ) 1 00 Tl i G PR U
i eb A L ) 5 VS Y B R G TR, O T
BE F 47 1L 21 B ] 58 5 T R o D 377 DKM 5 4 51
By E R HIRORY X o 3K L8 3 BURRAE A5 20 A B 2%
Dy TR RO (RS FOW T RE . RN, 3205 Xt
AR 22 T A= Wy B U R A R M Y S AN R SRR
K. FHILHAE ML SR K SR A, T RO TE A
A RE S A BT IR A B, A R M Y £ A
AR L8 TF A= W B8 IR i A B T IR R T o ARl
PR R YR L /NS S | P NS B sl 1 e
A SRS T B B R Y AR A TR AR A L, B
LR M A A 22 5 A W B R R Y A 2 AR AR T R )
e, HWEBKM ARSI, Hik, 2ARx% e
A 2 T Y B R S A R AR

R 6 MXL&ZEWMFRNEGBITER

Table 6 Estimated marginal values from the MXL model

AL | AL FEALIT

EY 4 bR EXi) bR A Frifis

A A b T AR 68.570 7** 28.457 7 69.478 3%* 30.699 0 70.729 4% 31.196 0

AT E W BT 67.104 9% 30.716 1 66.518 5%* 28.117 3 69.294 6%+ 28.8650

YIRS NS 77.916 4%* 31.470 1 80.183 3** 32.190 1 81.790 5%* 32.793 4

i AR SO TIRE 76.218 2%* 32.1970 74.982 7** 32.108 3 77.271 6%** 32.802 0

T %% ONTE 5% MK T B3,
BRI, ZUiEx 4 M ESEMEN A 88 TR, R T X AR RGN E KNS
ZHER N, SF LT A2 U5 6 R A A R i R/

F B B B SO R . R AT A RLR AN T
T BEAT 23 M — T WML AR O Ll AR G
S, 5T EIMIOC . BN SE AL
i, REUSA RO Ol B, AL AR RS,
et AT R il 2 5 R . TEXFER =T, S+
LT B0 T P 03 1 2R 25 O (B4R T LA B Y 52
Frm o 0 Al iy O BB A 2 T A A 2 AR
R OGRS B BUHRE Y 9 MBS, XA — E TR
JE Lses TR R IR EH. TR I, SO E
VA B AR 89 2 B A 4 LT RO A 2 3 A 4R TR T

LR H IR Z VI AT R IE s w  ZE DL R A
FE, AR TR A T4, TS ) MXL
AL AE A S T AL, JES VR AW IR R K
M3 B E U b AR 3SR O ) RE A B A 1R 43 B A
70.73 JC /(P 4F).69.29 JC /(7 + 4F ), 81.79 JL /(F7 + 4F ),
77.27 76/ (F - 4E ),

4.4 LCMIRBEZERSHF

S B A B A B R S e L A
SCf# A Nlogit 5.0 # {44l iF LCM BERL, DL 327
Vit PREIAR S B vE . FE AT A TR, R AR WA A b
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2025 4

AR ARETF AW KIREVE . i EAES
7 WL 2 E VY 30T A 25 L P D O e B S G

Jit A A 2 22 T R A R 2 A RS A A O 23 264K Bl
IR B 4551 03 B B A IR RS, X2 5

TOEWIE., £ 7T LCM B Hr i B s 15

R7 LCM Bz

BENZE R . M5 AIC( Akaike Information Criterion )
1 BIC ( Bayesian Information Criterion ) 7 I, #f
FE AR RIS NECH 3 26, BEA B R T4 R an 3k 8
JIR o

ik d=Pridz2 o0

Table 7 Criteria for selecting the number of categories in the LCM model

eSSl Class-2 Class-3 Class-4 Class-5 Class-6
Log likelihood function -2869.372 9 —-2832.1012 -2 810.676 5 —2786.425 4 -2781.363 3
McFadden Pseudo R-squared 0.2815 0.290 8 0.296 1 0.302 3 0.303 5
AIC 5776.7 5728.2 5711.4 5688.9 5694.7
BIC 5894.5 5926.5 5990.3 6 048.4 6103.8
&8 LCMEEHITER
Table 8 Estimation results of the LCM model
P b g e 75 7K 5 i 75 ik i 750
A
ES 4 FRifER ER FrifEiR ES Frifiis
ASC —3.073 ¥ 0.276 6 -2.116 5 2.800 1 -0.599 3 0.856 5
A A B b TET AR 0.264 7%%* 0.046 6 —1.173 g 0.445 0 -0.333 2% 0.1912
AT E BTG 0.085 8** 0.041 0 0.817 4**x* 0.277 4 0.069 0 0.1923
KA B 2 0.075 5 0.0459 1.172 9 0.308 7 0.139 1 0.1539
8 BRSSO fE 0.113 5%* 0.046 3 0.900 8*** 0.3189 0.179 0 0.1899
AT R —0.002 O*** 0.000 6 0.007 5%** 0.002 6 -0.021 1##* 0.003 6
e WAL — — — — — —
R —2.257 TH¥* 0.699 7 —4.850 1#%* 1.1376 — —
TE5 —0.646 9%* 0.288 1 -0.649 6 0.421 1 — —
THERE 0.248 4% 0.126 0 0.469 1#% 0.198 8 — —
ARSI 5 0.568 6* 0.296 1 0.054 2 0.4419 — —
FIEFWA 0.385 4 0.100 4 0.590 5%** 0.148 3 — —
WREEINA 0.370 4%+* 0.141 1 0.309 8 0.1929 — —
EBEE 0.373 2% 0.126 0 02325 0.180 4 — —
L B 76.6% 11.3% 12.1%

e * ONTE 10% 197K T &, ** NTE 5% KT i,

R OAE 1% KT B R OURE T B I AR AL
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5 e
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