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Estimating the Economic Value of Ecosystem Services
in Coastal Zones

Taisuke YOSHIOKA, Saori KAWATSU, Ken'ichi NAKAGAMI

Abstract

In fishing villages in Japan, a maritime nation, depopulation and the super aging
phenomenon are proceeding rapidly, which is an unprecedentedly serious situation. To
consider conservation and maintenance of coastal zones as not only an issue for fishermen,
who account for 0.2% of the Japanese population, but an issue for all Japanese people.

The ecosystem services in coastal seas will be important key concept for searching new
paradigm in future planning. To perform an economic assessment of ecosystem services in
coastal seas and evaluate the sustainability of these regions, Actual Ecosystem Services of
Coastal Zone (AESCZ) is formulated as follows.

AESCZ=Fishery Product (FP) x (a+B) +Tourist Population (TPo) X Tourist
Consumption (TPC) X v, the term a (coefficient of forward linkage), p (coefficient of
backward linkage) and y (inducement coefficient) are inter-industry relations table.

In this paper, three areas were chosen as targets: (1) the Seto Inland Sea as a
representative of a closed sea area, (2) the Sanriku coast area including Shizugawa Bay as a
representative of an open inner bay, and (3) the Japan Sea coast area as a representative of
an international closed sea area. In this paper, we set Hinase Bay in Bizen City, Okayama
Prefecture, Shizugawa Bay in Minamisanriku Town, Miyagi Prefecture, and Nanao Bay in
Nanao City, Ishikawa Prefecture as our target areas to clarify their characteristics.

The procedure to derive coefficients o,pand y are described using prefectural Input Output
Table based on actual city level database. To estimate the Actual Ecosystem Services of

Coastal Zone (AESCZ) of these area is next challenging task.
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B - R AR - N ER B 51,452 3538  0.069 58, 661, 956 4,033,779
TOROUHY—ER (ZOBOF—EXE) 10,578 2| o0 6,718,813 13,07
2f§zﬁ;§;ﬁ(;§\—fz# BABERGENED) | O [ZOBOT—E 45,969 2,656 0.058 44,991,727 2,599, 535
HEAY—CR @R HEY—CRRLENEY—CRR BED 74,946 s00| o066 47,876, 881 3,162,151
FHER GHRR) - -1 om0 1,536,326 0
SERR 858 | o208 2,967, 442 601,789
5% : FRIEOLRHAREER 38, 743, 580

(e RIS bR 2010 - AJIR-ERITEHBEE R 2018 AR &
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®5 TR 17 FREMTNEREER
MHAEM L LTOT—F A hvizo, MEihadEicsid s HENO NOEG (209%) 2 ZF 18R 0

FRITEBEN
_ X EERLEE
; -
MURERES | BOHELAISR bR | a i gy | TRTFELRERALER | @ _wyix
7 LR 7 Bl 4
EExEat) |

BROKEZE 67,878 802 168 0.002471 1,748, 477 4,321

e 839 40 8 0.009971 143,721 1,433

BEE 182,753 5,820 1,217 0. 00666 82,292, 686 548, 096

je 3 85, 847 1,124 235 0.002738 8,179, 808 22,399

EBAH - HR - KE 10, 150 53 1" 0.001092 3,466, 714 3,786

g% (5% - /R 169, 125 2,94 615 0.003637 11, 266, 848 40,976

&k - RER 19, 661 406 85 0.004319 4,943, 355 21,349

TEE 9,643 61 13 0.001323 9, 426, 904 12,472

et o] 46, 692 1,341 280 0. 006007 8,609, 626 51,714

1EREE 14,435 142 30 0. 002057 4,257, 633 8,759

;] 31,746 518 108 0.003413 4,878,071 16, 647
H—ER(KE
E-EAR/E
% - EIL/BE -

SEEER /D 299, 969 4,910 1,027 0.003423 25, 848, 046 88, 485
Bakesapintal

ER%)

SHETRH 316 65 14 0.043019 658, 870 28,344
2% ERITED

AR ORAEFELE 848, 780

(- R NEAS A BORIRMET TR 2018 ¢ AREFE RS £ U 7FI)

432 WEERM (PEBRA (FB @- (7). BiEmfiE (@- (1)) OHEt

3THT ST E 3 2 HENF IR DI ASRE Z Fv 5 2 & T WAERM (hiIRA (FE)) SHM
IMEifEZ KDDL TE L, ZOFHEER, Tuy 7 b - I v 7 AFEE) NERMOHEE
272l EREME (RARE) 0F 75 (PEHEA) ISERT 2. AR 75T
WCRETT MK EEONATBM OMELE X IS 25 5. 7 THITREENMBRIL % 1, %
FESEDRIET 2V OEIZIRV, Z OREEFIREMIL & HH TR 72 3 Tl R 2 R T
EWZFTATREL T o WAERF (MHETEE) 13, FaNEETEIZARIF TR Z &8
T&%,

MO b FIARIC, PESEGERIR (AR 1281 5 5 7 FI OIHH I HLAS DA% 7€ 1%
ORI E KD Lo FHEEORIGT 2 LV OMEIZI, ORI & 3 T
EEHEHERAEL T <o MREE6ITIRT,
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x6 m=FEE] - R - B4R OB BRI EERF

m=REET (1005 M) | EEMm(BA) | B4R (BA)

HhfER AR 59, 032 824, 553 9,817
REFIVHEH (1T) 2,206 11, 580, 654 159, 263
EREME 28,564 3,701, 052 66, 419
EXRE 8, 653 3, 305, 330 52,215
BEXRBFES S 9,192 1,621, 231 31,960
R (BRESHR) 5,211 -177, 837 -1, 990
(k) BERDE -466 20, 860, 982 317, 684

#R 430 fE &R P 5T 238 38, 743, 580 672,579
R ERE 112, 392 824, 553 9,817

433. RREEHMT ®-@-®-6®)
RACHEEOHERNS, EIRIRERERE D, S, KHEO—KRAFMEE ROTINERAET %,
=R — U A€ 2 B S IH H o2 RL o

(7) ZEHMEEZH (O (7))

HIIH T Lo 2@ =AM (@- (1)) HBMORFINEEIHZ 2 71285 L T
Tz D LD, TORFHHNEE (TR 12, EIRIRESEEB R F O RKEHHE S K
EFRET 5,

o FEMIMHE S (V— Y A3E) = =BT REHIHEE SN (1T X EMIRREEE # SH
R (h—ER3%)
502 = 2,206 x 0227697918
v OEWIRFEHNEE SR (- B A% = EWIREENEE SN (- 23%) =
WIRZEHINE RS (7))
0.227697918 = 61,317 ./ 269,291

() REHEEZM (@ (1))
B RESER R E O RS (WAERMED ~ EIRIRIC B 2B =FEITALRE
FLT, BEPT Ho ZOMEIC, EIRITRMHE S OMBIL 2 -5 5 5,
o RMIHHEIM (¥ — Y R3) =EIRILREHE S (WAERMED x = EERT AR X
MR R R SO R (- € 2 3)
10,258 = 5,336,536 x 0.007899694 x 0.243331442
v = RERT AR R = = BRI AT/ BRIt A
0.007899694 = 18,645 . 2,360,218
v OERIRREEE SRR (- EA3E) = HHIERMHE M (- A3 SERIE
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ECRIH RS (NAERRFTED)
0.243331442 = 1,298547 /5,336,536

(7) —fiEESm (@ (7))
B E S B R O — i SN AR R RE N B =RRAT / EIIR B BB R 5, 20
EERDMBEZAEFT L T 5. BRI E SR oMt 2 FHT %,
® P REN MBS (Y — E A = BRI B SO AT PR x = R A B
A OCE MR — B B SO R (- ¥ 236
11,716 = 1,707,335 x 0.013006886 * 0.527560789
v BZEAHEBER = =B A% BB E IR A B
0.013006886 = 374 /" 28,754
v BRI B SR IE (EE) = ERIR S (- A R — i
B (WAERFIRT)
0.527560789 = 900,723 /1,707,335

(=) W - ITAREEEAEE (28) (@ (1))

BRI E S B R O E E B A (AR) PNAERMENS, B =RERT / BRI A% B
DIEZ T TIRET 2 7297 SO, BEWRRREZEEARE (&A1) OB kE 2,
® = RNTT NI A AR E E B AT (A 0) = B IS 2 [ 2 E AR (1) (WAERFIR)

X T = FENT 2% BB SR < eI IR AR E EATE R (R09) Bt (W — e 23§)

85 = 430,778 x 0.013006886 * 0.015133085

v BB NREEEATEE (A8) B (- Y A3E) = EREREEE AR (-
C ) SERERE G (WARFRD
0.015133085 = 6,519 430,778

() A - ITAREEEATE (RE) (@ ()

B EEEB R OREEEAR (RH) WA, B=FEE/ BBt
RERAL T BET2 2T ZOfi, BEMEEEERTER (RE) ORI ERET 2,
® H=FEHTTTHIFHEE EE AT M (RME) (— € A3) = ER@aAREEg (KH) (W

AERFIR) x B = BRI HESE B RS < EIRIR AR EE B AR (M) MRt (h— ¥ 23€)
198 = 1,213,764 x 0.007737625 x 0.021084
v T FRERETOESE BAER = B = BRI RESE B8 E ML pESE B
0.007737625 = 83855 " 1,144,408
v OEWERANREEEATE () Mkt (8
0.021084 = 25591 1,213,764
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(71) 7EHEREH (@ (7))
RIS R OEHAE A, 1. TROZZ "o 2 H T 5,

P =PRI RO (W — Y ASE) = BIRIRAER AN (— U236 x ot (- EA3§)
0 =0 x 0.005354144

ZIHiE, INE TR L o Rl EIHE AR (hFE) (@), BEH (®) &

BiA (©) 288 LT,
A) MTARERER (@ (7))

HHEFET, FalfHEEsah (© (7)) ok (D (7)) #6858 5.

® NRMFEEET (— ¥ A%) = REHFHHE S (h— C 23%) + RETHE M (Y — ¥ A3%)
+—ME RS (— B AZE) + REEEAIE (A1) (— Y A%) + B EEREE (K
M) (F— VA% +fLEMBE (— 1 )
22759 = 502 + 10,258 + 11,716 + 85 + 198 + 0
B) MTAFZEER (@ (1))
WA (hMFEZE) (@) EIAREREEEGE (@ (7)) 2ET 5. Thds, FHl
TR EREFEEOGEHE 25,
o MAFZEAEET (— Y A%) =AELM (PHFE) (h—EA%) + FARKEESST (—
v 23)
30,353 = 7,595 + 22,759
C) HEEF (@ (7))
MNRZE (@ (1)) LB8@HL (®) 2IET %,
® HELGHEN (- YR =WTNFER (- 2% + B (- ¥ 23%)
31,951 = 30,353 + 1,598
D) ®#FEE (@ (1))
MERERER (@ (7)) LB (®) 2mET %,
® MFEE (V—E R =MTARKFEER (- 2% + Bl (- ¥ 23)
24,356 = 22,759 + 1,598
E) w#HEME (@ (+))
RAEFER (@ (1)) LBBA (©) ZHHET 5. BEAZMAETIIZR CRET DI,
PR TIE R WD TH D,
® RIETEIBMET (— ¥ AE) = REFEFT (F - 2% +BEWA (- ¥ ZX3)

12,682 = 11,674 — 24,356
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F) ##it (®)
[ARE K3 2 RO R —] 28H L <. EREoRBmEELEET 2 (L
H 1995 :56), #iil (®)=m=REIMAEE (D) x (ERERBEL /w4 )
Tﬁb&
® Rl (F— v A =m =R AEE (V- A% x (FEEREL (- 2%/
E.ﬂfc%@éfeé%ﬁ ("7L~I:X%))
1598 = 18679 x (298405 3,488,705)

G) BEiA (©)

MR A (©) OftT 272012, PRTEEM - Rk FESMOGET>F ) I
NREAFTERImL 2 AR S 206 M= EE (D) 2 ME L TEC, TOE»H,
DToXDPHT %, BlA (®) =MAFELE (@ (1))+ Bl (®) - #E=FEIH
EF‘%E (©) TRDB,

o BiHA (F—VY A% =ETNFESF (F—C2¥E)+ Bl (F— 2% - H TN
EEEEE (F—r2¥)
11,674 = 22,759 + 1,598 — 18679

R ORI MR RTITR T AR - BEEEMEK (855 L3P 17$)
T, FHV\] - ETARE R E E AT O £k % (K1) & (EF’a‘i) X LTz, (BH) |
BRI O FAENBRH — CAEEE R ORNEFE RS (RE) L3, EE (’AE‘ME%’S:

x7 F=FEHE - tEH - BAOREERELM

e =FErT (1005 M) | LRHOIM) H AR5 )

WA IR TR 2L R 81,736 24,113,761

FatoME& 3T (51) 2,206 824,553 11,330

ERTEIVHE 2 S HY 42,157 13,037,632 57,053

— R BRI 3 H 22,207 5,038,909 84,630

BN EE &AL (ARY) 5,603 5,154,837 64,656

LR EEATERL (BEH) 9,392

TE Y 172 57,831 875
WNTE A 140,769 41,996,360
it 52,975 12,010,886 434,035
AT BT 134,711 36,124,647 652,580
TWEAE 193,743 54,007,246 1,007,475
B (FERR) 28,377 17,086,595 158,696
A AR B P 106,334 19,038,053

BRI E BAMZ, BRANKEEEAREEE (A1) & (RE) ZKFLTwav,
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Brd) BROWREEFRMIFEFG — CAEEEL TR 2 &3 (AINRERLR 2010
10)o 72, AR & B A ET T B 40T O AR E 2 E AT EUE ., FTE AR - Tl
B ofek B2 510 L CH#ET 21T o720 HANO—EE M ICH o TBBLZ0HA
I8 B8 35 720102, il O 28 BEAVEHTTNIC B0 2 HAERT O AT 2 200 720

434. tRHEBENOBMRKEEDESE

AN ESEHEBIZR (34 M) & RILE R (13H6M) &, BMKESED 3 DICX 5
SNTW v, 22 THIEE 107 FBM, R L 108 S oS EE R (EEE it a6 #)
DEEZHZIZGE LB L7

4.35. BIXEEEE BRI OHE

[H—t 2] &, [BEEBFoMo—Y Al & (86 125 hs EET 5. B
EIICFTNOEBENFREFEEERICOFAEL 2720 3T OREEEEEDEHR L Th o [
Nl & TBOERS 2ol — A | ORI EZBNT CTH LA AT ITIA4 X5 LBV H -7,
FWH % N - BOCE ORIE B BOLEAEEF L AT, 3T O —EAEAREHIL, 65
3 3HI 1 HIZ RO FEERAEEETIHT 5,

F8IZT, [BUBMEMEE CER1748) ] (2006 11-12. 42) OEIRERBILHE B4 L B
BN S BB L OM =N BUGEAEREH BRI Z T L 720 BRI [P 15 R
BULEIRET A B X ORIBEE M RRE RS E] ORI O EE,. Bt BEE kT
b iz, BOLE AR L EInBUCE R O P 17 FBDGIH B HEE L T D (i E
SEREEBOEIE 2004 5 2006 11-12, 42), P =FEITHEMOBBDLHBAII AR SN TR W
DT, FEHEOHIE Y BOLE & EIABDLE ORBUGHEE A © ™ = FENT 5 72100 10D B 7z, HE
FIRIEUTOEBY) TH Lo P17 FEEBOCAEEIL, B X2 161 EMEHER Sz,
DU OHERHER & 0 o PR 17 4R RE R = PR B A BEARRE UL & 9% EIET 2 (R 9).

Pk 17 4R = RERT AR BOE N A (BB A e ) (M - By ok IR P R AR BORER 2006
11-12, 42) (HA7 @ &0, A)
MR BOGAEERE (HIRY B S) = =W mBbo s (HRY Bbt%) x (=
FERT H 5 0 8GR =R H G D 8%
51 = 2,770 x (738538 /" 39,730,471)
MERENTBDGA A (ERBDLE ) = ERERBUCIEE (EiRBLE) x (=R
TENBOLE / SR InBLR)
109 = 2514 x (271,281 / 6,243,660)
PRI A R = HIR Y BOLE S + minBes s
161 = 51 + 109
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#8 WREETICH T ZBAREESE - BREOHEHO

B ) BEE CRRBARL | e .
LU EARER EamAE | EH
HEHEE(EM) 2,770 2,514 5,284
EHRE "
BAEH 39, 730, 471 6,243,660 | 45,974,131
LI HIE (BF) (R REEE) 51 109 161
=
BRAEH 738,538 271, 281 1,009, 819

(- B3R SERR T BDLRR 2006 11-120 42 X U {ERL)

F9 B=EEETICH T ZBAELEER - ERLOHEHO

F=FERT (1005 M) | #8k
Y—EXRELK 18,679 100%
;e 1,610 9%
BAERS ZOMY—ER 17,069 91%

(PR 17 4R RLIR B Z By RE R A s 3 (2007) & [“PR 18 R EER-E Rl at &1 (2018)
25 B 2 TR OBUCSEAE AR &R 2 R L 72 ANR-ERH O — EASEA R £
OO R —E R ] & [HFEEFHF - AL HEAT—EA] OFFHETH 5o R,
TR B ORBUCIH BT KE L T v, £ 2 THANNOBGHEA ERIL, LIRSS
BAICHAEN (HAE - HAEMS) BUCEBWRILEREL TRO 2 HRHFERZRIOB IV

F11ITRT,

F10 BEENCHET2BAEEESR - BRILOHEEO

BAEH(ARYE -BHE) [BIATR(BRYE - BAT) | KEXLHER@EXELER
(FA) (F&ARLE) (10 M)
fiE] LI 25,504 100% 1,416,010
BAER (B4 - BEH#S) 328 1% 18, 211

(gt o F LR RESE T BB ERR 2007 & 0 (IR

£11 tRMH - BEHTICH T 2BNELEETE - BRIEOHEEQ
tEm (A ER)  [EER(BE - BEES) 4
Ry CRBOMAL | fepy (o) HAERT DAL
T_EXELR 5,775, 660 100% 88, 485 100%
Bk 1,898, 464 33y 18,211 21%
fgiﬁ’z’”?‘( o0y — 3,877, 196 67% 70,274 79%

(i FNR-C R B SR 2018 ¢ RV ESES B EDCERR 2007 X 0 1ER)

4.4. EFREEMIER

WA - BTAERERROIERETR
T ECofERNE. EBRICFK 12 1R L2 L) AFIETIT o 7
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SREEMM FEHL - BEA

AP (RRIEE) e A - BT AR
EEEIRICTESN) - - CHOHGHG ©)
0 B B3P @@, @

N - BN R )

BERHOEY

FAELREU . BEVER L 7o S e M) e B R A 2RO B T e TE B,
1. BAREEOER (PR A L PRFE R, MAIMES, B
FHEEOMNETM (FEEA (T8 (@- (7). MAiEE (@- (1)) MHAOEHE
iRz, SEFEOMEENAEH (D) T 7IBRELTWw
2. BamAR

FHEEOBIA (©) (%K) =, SEFONANTEEGF (@ (1)) THREL W, Flk
TOFEEN—Z LV 0125,
3. R

FHEFEOBWAE (®) %, FEEONNAEEH (O (4)) THREL TV JlEfTok
ED—FH L VB0 1% D,
4. HAATH (D

17 & 0" THEBL S AL, B EATDRERED =T L2Vl &k Do MATHURE ORI LT
L b
5. WATHIGREL (BARAED (I (M) AT

FHEEOMIET 5L VOflx 5 EH LT HMAATY (D -B#A (M) 21ERT 5, DX
&A%ﬁ(A)aI—M%Aﬂﬂ&T%ﬁ%ﬂ%Lfﬁﬂ%ﬁ%ﬁ:&é(%ﬁﬁ%wI—M)
A)o HAZATH (D EHIEHEL T ATHIREARIT - T-M AlZHEIHT, KK
MWVMSE%&%@wﬁﬁW%%%bzﬁio
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MINVERSE B# % s frhlata s B2 % 9.

5. SR DRE

A ClE, EFEEEE AT, INREROE AEARERY — E A BT 20N %
Mt L7z SNHOT—5 Z VT \@%(ﬁwﬁmﬂiﬁ%% AR 21T) . €L T3
I D ETERY — E A IO WTOW RN % & O/ ARRY — ¥ A 6. BIFEMN % ERER
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) CP 21 45) |

LIRS E AR (2010) [LRBHE~ v 7]

LIRT#HBMAZ R (2007 - 2011 - 2014 - 2018) [*FH 18 - 22 - 25 - 30 AFFERR-L R Tiftat &) pp49-146

fATEBEH A ARBEY A~ - 525 o EfiimT HP. http://bizen-kanko.com/ (2019 4£ 5 H 6 H & R'E)

BRI SR BUGEE (2004) [BUOGBIRET A L OREGF B MR R A& CPA 15 47) |

=210 E%‘éﬁ(ﬁufﬁ@ﬂ?’n% (2006) [BOGHCEHZEE (P 17 4F) ] pp.11-51

EIRIL R AR B - R ER (2017) [ERULARGE OME RS - SR 23 4R R S B 5 -

%E@mﬁﬁ.%ﬁ%)\%% [ NFATEOEE RO AT (PR 17 47 |
https://www.town.minamisanriku.miyagi.jp/index.cfm/8,682,50,226 html.
(RACHHTH 2013 4E 1 H 29 H) . (2019 4% 3 /] 21 HIRHHITD) o

= RN R TR L2 LR (2018) [FE = RENTRESEIRM 75 » | pp9-17

= REN R TBDCEBDLIREE (2018) [RF =FENTBIEIFIXIZ DT https://www.town.minamisanriku.
miyagi.jp/index.cfm/6,6748,39,322html (F#&5HH 2018 43 B 6 H). (201945 H 5 Hi#RIE)

B BT i PR T HAR (2009) [Pk 21 47 BERE = BT #5135 | pp.6-7

T BT G A I EAR (2014) [SVABk 25 4R BERE = BENT#taT 3 ) pp.22-23

T T R A T AR (2018) [RBk 29 4R RS = FET T ) pp.20-27

= PERT W EREOCR ISP (2018) [ HAAKE I A & OE B~ R = FERT D AEFSIRIE~ ] pp.12

EJH

%ﬂ"ﬂ-lﬂ"ﬂ-ﬁ-iﬂ"ﬂ

;v,

EN

<

— 253 -






