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Research on ecological compensation standards for island tourist destinations:

The construction and application of methodology

XIAO Jianhong* , WANG Min, YU Qingdong, CHEN Dongjing, LIU Juan
Business College, Qingdao University, Qingdao 266071, China

Abstract; Ecological compensation has proven to be effective for solving externalities related to environmental problems,
and has been adopted in many countries. Ecological compensation ranges from the ecological improvement of damaged (or
affected ) areas to the creation of entirely new habitats or ecosystems, generally the same or at least similar to those that were
lost. The determination of an ecological compensation standard ( ECS) is a key issue. The ECS was assessed using the
market value, opportunity cost, willingness to pay, and cost analysis approaches. In the international ecological economics
field, ecological compensation is referred to as “payments for ecosystem/environmental services (PES).” PES is based on
the principle that those who provide environmental services should be compensated and those who derive the benefits should
pay. The PES can be defined as voluntary and conditional transactions over well-defined environmental services (or land
uses likely to produce the services) between at least one supplier and one user.

Sustainable development for island tourism has become a focus of research in this area. However, research regarding
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island tourist’s ecological compensation is still rather scarce, which is unfavorable for protecting and developing recovery
policies for island tourist destination (ITD). Island ecosystems are fragile and easily impacted by human activity. The
environmental sustainability of ITD is a necessary condition for island tourism sustainability, but it can be endangered by
island tourism development. Internationally, tourist taxes (such as accommodation or fuel taxes) and extra entrance fees
have become increasingly popular tools for addressing environmental problems associated with tourism. Using tourism taxes
(or fees) to moderate and alleviate environmental impacts is defendable on the grounds of the “polluter pays principle” (or
the “user pays principle” ). As a Coasean market solution to externalities associated with environmental problems, PES has
attracted increasing interest in tourist eco-compensation research.

Based on the theories of ecological compensation, a methodology for ECSs of ITDs was constructed; it consisted of
defining spatial scales, establishing a material quantity accounting system for specific and general ECSs, constructing a
material quantity evaluation model and value assessment mode for specific and general ECSs, and designing an allocation
scheme for specific and general ECSs. The methodology was applied to the Putuo District in Zhoushan City, China. The
results showed the following. 1) The specific ECS of ITD in the Putuo District was 687.2552 x 10* Yuan and the general
ECS was 6656.5528 x 10* Yuan in 2008. The ECS allocated to stages II, II—III, and II—IV were 687.2552 X 10,
5794.5577 x 10* and 6656.5528 x 10* Yuan, respectively. 2) Tourists from Zhoushan City, the Hu-Ning-Hang region
(excluding Zhoushan City ), domestic locations ( excluding the Hu-Ning-Hang region ), and international locations
(including Hong Kong, Macao, and Taiwan) all contributed 1.90 Yuan for ECS per person-time during stage II. They
contributed 1.90, 3.94, 29.96, and 207.57 Yuan, respectively, per person-time during stages 1I—III, and 3.29, 5.33,
31.35, and 208.96 Yuan, respectively, per person-time during stages [I—IV.

Key Words: island tourist destination; ecological compensation standard; spatial scale; special ecological compensation

standard ; general ecological compensation standard ; methodology; Putuo District of Zhoushan City
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Fig. 3 Designing allocation scheme of ECS with priority orders
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Fig. 4 Designing mechanism of allocation scheme of ECS with priority orders
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Table 4 The evaluation results of material quantity and values
e YRR Ak e SN 22 Ah
Jite Ui B 2 B TSR General B MBS 7
Seven components Specific material ~ ( excluding specific) (78) Specific (JG) General
of island tourism quantity (tCO, ) material quantity values ( Yuan) (excluding specific)
(1CO,) values ( Yuan)
FIX N RIEACE (KH) — 275.3412 — 56394.88
HIX AL IE 979.8863 —_— 200698.53 —_—
HHaESE 18357.5143 — 3759952.70 —
WL, B VO RKIEACE — 20345.2018 — 4167067.24
e W3S sl
MRl 238 Toland. AL (Tl X)) K ik i — 177292.8186 — 3631279276
tourism transportation
B E PR KR scHE —_ 18724.6244 —_ 3835143.52
LS NE| N S il — 32995.2235 —_ 6758021.69
e L L Z AN AT 19337.4006 249633.2095 3960651.23 51129420.09
;X EATT 268970.6101 55090071.32
EHEX (KE) —_ 9437.7392 —_ 1933020.58
WRWEETE Tsland A X () — 14422.2297 — 2953934.87
tourism accommodation 1) ( K Hy, ) — 8707.8900 — 1783534.20
XA — 32567.8589 — 6670489.65
FRIEHEE Tsland Hep il (k) — 9242.6691 — 1893066.68
tourism sightseeing I A — 9242.6691 — 1893066.68
HIEKES 272.8969 —_ 55894.25 —_
AR Island R
HRERAX Lolan WALATINS, 1709.5741 — 350151.86 —
tourism catering
e A 1982.4710 —_ 406046.11 —_
B b % 55.2357 —_ 11313.28 —
fife 37 [ K 9% 228 Tsland
HRFE DI sland ) e 12179.2983 — 2494541.73 S
tourism solids waste
e AT 12234.5340 —_ 2505855.01 —_
Y Bl e ¥ B v = 7 > S 1 fie .
BB X2 I LR AT Total of specific or general 4100y 00 291443.7375 6872552.35 50692976.42

(excluding specific) material quantity (or values)

J~ a3 Total of general material quantity (or values)

324998.1431

66565528.77

x5 EMEBELESMERAES LESMERE
Table 5 The special and general ECSs in each stages

(NS

Priority orders

Y15 Material quantity (tCO, )

A AMERR I M R/ (J8)
ECSs/values/ ( Yuan)

[PGALES

B SCEAM A

Be AP A

Accounting contents

e Specific

General (excluding

e A Specific

General (excluding

material quantity specific) material ECSs/ values specific)
quantity ECSs/values
S PER I 11 Stage 11 ITSQ}03 ranspor 19337.4006 — 3960651.23 —
ITSQED2 | iies 1982.4710 — 406046.11 _
ITSQ02. 12234.5340 —_ 2505855.01 —_
Gt 33554.4056 — 6872552.35 —
ST 1Stage 111 ITGQ$2, transpon — 20345.2018 —_— 4167067.24
ITGQ o mo-transport — 177292.8186 — 36312792.76
ITGQ 2 ti-ranspon —_ 51719.8479 — 10593165.21
&t — 249357.8683 —_— 51073025.21
Y WEK T TVStage TV ITGQS 2l pover —_— 42085.8692 — 8619951.21
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. . . A SAMERR I/ [E 4/ (OT)
Y)JFi it Material quantity (tCO
P Material quantity (1€0, ) ECSs/values/ ( Yuan)

C ‘b 1% =~ VL= VL= VL= VL=
i P BRSNS BN St
Priority orders Accounting contents B S Specific General (excluding B L Specific General (excluding

material quantity specific) material ECSs/ values specific)
quantity ECSs/values
Gt —_— 42085.8692 —_— 8619951.21
B A w2 AT S A T Total of
specific or general ( excluding specific) material 33554.4056 291443.7375 6872552.35 59692976.42
quantity (or values)
AEATT Total of g | material i
I AT Total o general material quantity 3024998.1431 66565528.77
(or values)
®6 MNEIEBEFEHESIMERE
Table 6 ECSs from different type of tourists
I3 B BESE Rk
. SRS i (6 AT

. PR o W& (AIK) (JT/ NIK) Contributed ECSs H MR E A

% k¥ Ecological L . . . .\ .
. . Number of visitors ~ Contributed ECSs (excluding entrance Ecological
Priority orders compensation . . . . . o . .
subiects ( person-time ) in different stages fee) in different compensation objects
subjects ( Yuan/person-time ) stages ( Yuan/person
-time )
SRS aikiEE 3504700 1.13 1.07 PR B
Stage 11 BN 3504700 0.12 0.12 FHLLITT U
AR 3504700 0.71 0.71 FELL T BORF
ait — 1.96 1.90 —
SRR I FHliiiE 113610 0.00 0.00 FHLTT B
Stage III PTERLBRSE LT ) R 2045585 2.04 2.04 P T RS R
Rl (BRI TAL) B 27 1294000 28.06 28.06 Hh R BUR
FEbr (S HmE) % 51505 205.67 205.67 [ Bl 4 21
SR IV .
RELUNGE NN 3504700 2.46 1.39 PR

Stage IV
s SRR TERI L S AIBR 1) S oA E A M A T B fE

(2) HESAMEARIES ST TR R R

FHUL T FE D T F A3t 55 DX 1T 52 R Al ) IO R 7 T 0 53¢ DX P i i 28 3877 A L sl [l 4% (KR )
CO, HETONS IV 4 A A5 A MEEBRERRURE | F045 357 DX PN R 38 S BE DRI 8 7 A B4 CO, HETSOM B Y A8 25 A M bR i A
JE PSR ) 3R TR HAE A 0.06 0/ AWK MISE X N BB 5838 | FE LA A 38 B 1L B 25 L T AR 7 A 8]
1 CO,HERORH R A4 A2 S AMEEARMERURE (B SCREZ A0 i) TR AT AR HE Y 1.07 o/ AR, RIS, 31
B3t DX T S5 R AH A B AMEEAR I R i B8 25 AN R B A A A 2% SR A S B AR $H A A S M AR HEIUE (3 6) FIAS
[0 2 S T S AR AH 0 AR AMERR R (R 7))

4 Zr5iit

(1) A T —Fhik & 5 B B 0 A SAMEARUERF S 0 7 IR R IR RO N R adE . e
23 [A] RO s S P A S MR HE 5T AR S AME IR D) ST i A T A 3R 5 M e SCAE MR 5 T A2
AMEEBRIEY) B PPN R RN (PP R s BB A AN AR IE S T SCA B AN AR 0 D5 585 A Ll T
FBE DGR BUNH , AE A T IR ZRJE— PO R 28 3R 7 ZEMHE IV 28 491 ) 2 B 5 DL R AT 40 58 B R 52
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A AL T R DX T DX A B Y EL R AT B DX, AT F2 R i vt DX — A B b P X AR il
M RRA /N K B D i H B0 M AR 7 S8 A AR W R S AR Y R A AR B DRI T DX AR XE W
B 230 5 BT A, L5 BE DA B 4 L 3RO S 2% B DRI E g X > B A B DB, T Al HUR 8 B
DX SCHNPF LT 8 B DR A T TR A0 L Tl o5 B 2 i 1Y 62.54% , FErP VIR ML I 5 ot 357
FAEY 21.919% (2009 AEH AR ) 5 BARFH T8 BE XJR THITLA , (B2 75 JEH VL VLIRA E e KT = A Y
— DX, B BRI H B MR, o ikl F A i L B B A, A R DO T A 3 P i
IR TR

R7T TAEEEFENESIMEIRAE
Table 7 ECSs from different type of tourists

SAHERIF 11 Stage 11 A3 WEN T TI—IIT Stages 1I—TIII SHERIF 1I—IV Stages I—IV
WS SR A SRR A SRR A
Tourist types TRIAEE Contributed ECSs TR BE Contributed ECSs AR Contributed ECSs
Contributed ECSs (excluding Contributed ECSs (excluding Contributed ECSs (‘excluding
entrance fee) entrance fee) entrance fee)
FRIITTIER Tourists 1,96 1,90 1.96 1.90 4.42 3.29
from Zhoushan City : : (1.96+0.00) (1.90+0.00)  (1.96+0.00+2.46)  (1.90+0.00+1.39)
PR
fiT";fmﬁm o6 90 4.00 3.94 6.46 5.33
¢ unmeT ang : : (1.96+2.04) (1.90+2.04) (1.96+2.04+2.46)  (1.90+2.04+1.39)
region ( excluding
Zhoushan City)
N (BRI T
i Tourists f
((;,?g t,”“?““t.mm |06 100 30.02 29.96 32.48 31.35
omestie focations ' ' (1.96+28.06) (1.90+28.06)  (1.96+28.06+2.46)  (1.90+28.06+1.39)
(excluding the Hu-
Ning-Hang region )
EPr(ZHIRE)
7% Tourists from
international locations 196 1.90 207.63 207.57 210.09 208.96
(including Hong ' ’ (1.96+205.67) (1.90+205.67)  (1.96+205.67+2.46) (1.90+205.67+1.39)

Kong, Macao, and

Taiwan )

s SRR HE R FEE S TR 1 S Ao A M v A I B B (.

(2) AnfAr AR I — - ot o Bl A A T AR R 1 — A DG () R g 5 e i A G SRt B0 e 7, A A
B A PP T L ) LAt BB 5 T B3 A S Hb RIATE ) 225 AH G 3E D R R ) 3 ) A 4y IR B, L ) 45 A
AT o RS UK R | B A EAT I ) AR €0 ) L T ) 45 R A T BT R RV IS AR E LR A I G i A, AR
911575 A4 H S o 450 DA HP BE R AH 7 () LA | DR T 5 1 LA B XS sl P 1 W T i (40 €O, ) S AR BEE R
FH B PR ——3 [ ST B0, DAHEBOIR SRy 4 4 FEAT B DX 380 43, [T, el s BROG B (o7 A0 B (882K ) =
BT 775 R M 7 AR R 0 S — AN S IR, SR L (1002 ) SEOT I 1k 1 45 i 2B A M o
TR G5 JE A AT SEPE ; 24 5GBS (B (3100 ) S 50E Z R P05 2 T DA B A, 38 SR FH 22 R0 I AN 45 SR 1
SEFEL (A0S LU T R B X ZE 001, SR FH R 2 3t PR A o AR B R P iy ik ) - 34 ) |, sl &8 LR 8 10 5 4%
il 5 AH DG 10 B IR A i 5 X0 T B 220 R BB MNME (P15 ) S48, 0 7 245 6 BLAR Z2 49138 i 3
SR Z) W ER BN A (Canpkih bR | SR AE ) SRR

(3) 2008 4F, FHl i Epe X liE 5 b ) 8 LA R MEFRHE R 687.2552x10% T, | LA AMERRHE N
6656.5528x 10" JC; 4 PEUT 11 B BE A= A MEFRUE R 687.2552x10% JT, 43U 7 TI—I11 By B 1) A= 25 A Mz
HER 5794.5577x10° JT, S MERT TI—IV B BLi AR S AMERR N 6656.5528%10° J6, SHILTHIER I T hL (bR
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FHLT) W% =N (BRI TB0) W2 FE PR (S HER G W%, 770 PO 1 BB, AT 13475 7K 40 1.96 70/ AR
B A AMEARMERURE | 1BR 5% X T 255 KA1 Y 0.06 T0/ AWK B A S HMEARERE | i 13875 3L PR $H 1.90 J0/
NIR A S AMERERUE 7253 MER T TI—IIL BB, A 15390 75 7K $81.96 ,4.00,30.02 F1 207.63 Jo/ AR R
MRS | RS IX [ 5L R 0.06 0/ NI AE A AMEbR R B | A AT 143 3175 SEBR 7&K HH 1.90 ,.3.94
29.96 1 207.57 Jo/ AR W LE S AMEARHERIUE ; 70 FE T TT—1V BB, AT ) 75 2K 0 4.42 16.46 ,32.48 Fil
210.09 o/ NIR I AE IS AMERR AT, R 5 X1 5T K19 0.06 F1 1.07 J0/ AR B4 S AMEARERUE | il f]
43 5 SEPR AR 3.29 .5.33 31.35 F1208.96 0/ AR W AE S AMEARERIE . [RIAS, AAF5Y HOR a7 s 42 4R
A BT AR S AMERRUE R LR B SRS A A& B A S My 3, sl S R A A
ik — o,

(4) A[E (RS ) % U5 e 2 26 e H A% 1 r4) 5% Bk () 2 B O e R 28 D - S5 A A 22 5%, B LA, R TR) (BE
B & U5 LI R i E b ) A AT FE AR AR 25 5 s A S AMERR AL ST | N S i e IR A R R 43, P
G3 R AE IS AMEERRE | A SCARRE T JEX 5 T 4 2 5 o () I, A [) 28 8 Fy i 0 355 2l (AWl R PR BE Al L S 3
S5 ) X IE B %) AR AR IR BE H SR 25 SRR, AR A AME AR A BN 2 A [R) 2R AL i I h 1 25 5 R
S 7 e H Al (AL RS ) W AR S M 2P (RIS R i 8 35 3, ARME X I % 04738 R B 1) 4325
AR SO B 53 28 R ) e B M 340 4, 3 )Rt 2 45 PR A A MR ME DAl 25 SR ke it 22 . T R A BRI 43 7
AR — 5T, D N A TR A A MR Sl 0 5 ik Ui A S AME A DG 8 A WIS 2 | AR S HU
— TR 5T R, e 15 B 22 2SR I et A S AR A SR RN 25 SR T VM ) 1 AR AR IR 1 A5 T T A A R
H—IRAMSE
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