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�

���
�����

�
xyUrp

yUpxyUrp
dy
dx � � � (12) 

(1 - p+r)>0`U’ ( y - x* ) > 0 `U ( y ) > 0 (̀1 - p)>0 (̀1 - 
p+r)U’ ( y - x* ) >(1 - p)U ( y )}~`/(12)_ts�eÞkl
pq¥�hmn`OP_HIsô¥nö÷�^^�pq

�¨s`OP ( x* )kñ°òxyóston`/(8)st
onY¬�x*ð¹r ^Z\¥`�¨s���r ^Z\Ñp
k��hß��pQ�

0**)(')1(*)( ������ dxxyUrpdrxyU � � � � � (13) 

0
*)(')1(

*)(*
�

���
�

�
xyUrp

xyU
dr
dx � � � � � � � � (14) 

0
*)(')1(

*)('*
22

2

�
���

��
�

xyUrp
xyU

dr
xd � � � � � (15) 

rr^ (̀1 - p+r)>0`U’ ( y - x* ) > 0 `U ( y - x* ) > 0 ̀ (1 - 
p+r)2>0}~`/(14)_ts�`üý`/(15)_tsûeÞ
klpq}mn`¯ÊËÌX¬ÍÎÏ�eB[^�fn

¢�ãä§eWTP_`ñ°òxyósô¥`��^k
lpq

üý`3à%@ÜÎÏ�^_`ãä§h�7s1{Ñ

p\��³�°e¬Ík�e�' ( ¼�_`ñ°òxy
ó) �(mn�~`��¨e12�qes¥n`µ¶h
�Å¥�¯ÊËÌXe�'sô¥`�Ò0ºs�,p�

eô¬��fnop`kefpqü&s�Ò0ºk¥n

��Õl]^_Ù3à_ñ°òxyósô¥`ö`Ñl

ó`a�^e.a��tkef¨�pq

��¥`ãä§hefnopñ°òxyókµ¶h�

Åñ°òxyóhübÑpºÔ`ãä§_�)e8U�

Ù�%$ÜÑp}�3à�+»Ñpq

)()](1[max xyUxrp
x

���                  (16) 

��¥ r̀ ( x ) 8ñ°òxyósôÑp�Ò0º\_Ù
�^q

reç_Morisugi et. al. (2013)4)^ÅÑ}�s`¯ÊËÌ

X¬ÍÎÏ�k×y`�e3à7_JB�uvw`HI

sô¥nö÷�^klpq¼�`reºÔs_reµ¶

e�|eÉÕ`ãä§euvñ°òxyzsôÑp��

s�Ñp12þS�Ýprkh^¢ph`ü&s���

øåÑpc_loe^`�34^_V�Ñp}�lý�

�Ùon`¯ÊËÌX¬Í.;��eé��¥n¢�ë

ek l��pãä§eÏ³Ä�B�Ñprk�� pq

[01� ¯ÊËÌX¬ÍÎÏ�� [02� 3à%@ÜÎÏ��

0

WTP

r0

WTP

r
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5.� ������U5!6�!"#\E�

(1)� ]^!"#_`ab
� ��^_`Kolstad(2001)6)s}p¯ÊËÌX¬Þ (OV: 
Option Value)e»ásâd¥`ãä§e½�¾eOV�ß
àÑprk�� pqKolstad(2001)6)e»á^_¯ÊËÌ

X¬Ík¯ÊËÌX¬Þe�AhÖæ^�~(Û�qr)̀
�Ó^_�N`7�¼^eeÓ��,�.^�OVeßà
�Ýph`�e�s_7�e¯ÊËÌX¬ÍÎÏ�^

Å¥�}�ly/eé�e �Ï³Ä�¨�àÑpõB

h�pq�r^`×±X²³´Ï³Ä���^ÅÑ}�

lý��ÙonÏ³Ä�\1Ñpq¼E`��e3te
f¿stonC�Ñpé�ë_\æÏ³Ä�¨B�Ñpq�

gãä§h�f�WTP huvñ°òxyóeö÷�y
êsô¥n�!¥nolo²³°

h  1éÉ¼�_2éÉeé�^1�^ë$1 �34�56h
loké�¥nop²³°

i  1éÉð¹2éÉ^%$34£7^�p$ 300���¥
nop²³°

rr^gston_`�� (̈2007)5)s}pÆO°W³

Ê °´k×yl5}^�pqhston_`Ï³Äù

úh12¬Þ��floqiston_`jée�Å

£7óh%$$300^�p�`�|�¨s�o£7��
�ÑpG�çh�pqre34�kÞe�`V�Ñp

\1ý�^_�àh�æsl��lo�`\æÏ³Ä

�¨B�Ñpq�àVe�XÊ�^_2,545¿klpq

(2)� ������U5!6�McdeF5!6�]f
(1)̂ �à���Ï³Ä��¨s[0Lð¹[0XsÅÑý
��Ùon`�eé�ý��¯ÊËÌX¬ÍÎÏ�k3

à%@ÜÎÏ�s\1Ñpq�¡�}�s×±X²³´

^_`ü�eãä§s2éeKlp¯ÊËÌXßþVe
ñ°òxyósô¥WTP�½¾nopq�r^`kã
ä§hé�¥�ñ°òxyó¾eWTP�l®msÊ6
x´¥`�g0kñ°òxyór2eWTP2��'^jnq

Ûs`�)e�'�9âsñ°òxyór1eWTP1h�'

}~�¼�_�e�¨s�`Ñp��æÈÑpq�'

}~�s�`ÑpºÔ_¯ÊËÌX¬ÍÎÏ�y/`�

'}~�s�`ÑpºÔ_3à%@ÜÎÏ�y/køå

Ñpq�ej'`kÎÏ�s�,p½�¾eï�^_/

0XsÅÑk�~^�pq/0X}~`¯ÊËÌX¬ÍÎÏ

�k3à%@ÜÎÏ�eï�^_��_�Ï³Ä�àV

eï�^e�69%`�31%�ono�q¼�`½�¾
^.pk`3à%@ÜÎÏ�_20�S50�^_�30%7
V`60���_�63%^�m�q

[0L� ¯ÊËÌX¬ÍÎÏ�� [0X� 3à%@ÜÎÏ��

�

/0X� Ï³Ä\1VekÎÏ�e½�¾ï�^�

� ¯ÊËÌX�

¬ÍÎÏ��

3à%@Ü

ÎÏ��

� ï�^C¿D� ï�^C¿D�

20�� 620 249
30�� 531 226
40�� 365 207
50�� 187 85
60��� 46 29
ÔÀ� 1,749 796

6.� �������5!6�

(1)� ghijklm�nopq���������Er
� Kolstadh»á¥nopOPð¹ESe�A_`[0se}
�s���pq�

�

�

�

�

�

�

�

�

�

�

�

�

�

[0s� Kolstad�s}pOPð¹ESe�AÝ�

�

�s (̀̄ ÊËÌXßþe)�7ð¹�Vs�on`
8U�ÙaâhÍÚ¾klpa¹¾HIe% Ôóô�

pqÑpq\æe7�k¥nãä§_ka¹¾s34o

e·7eÚ¾Ü_Ènoloe^`a¹¾e�7��

VHI_×Ø^�pqÛs`�g0�¨45°er�^�'
�s¢`�VeÍÚ¾t'ke�g�u�s�gkv 

WTP

r 

WTP 1

WTP 2

r1 r20 r1 r2

WTP

r

WTP 1

WTP 2

0

OV 

ES OP WTPA 

WTPD 

0

45w

OP

ES

VA

VD

Y

Y
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xf`r��èés×Ý¸�<y�ôpq�eGI¨�

pÝ¸h[0s^�~`rrs�,pt'_7�e�g�

¨.��7ÍÚ¾t'^�pq�¨s×Ýe�g0�¨
45°er�^�'�s¢`�7ÍÚ¾t'ke�g�k
pk`Yzs{'��¥�Þh`¯ÊËÌX¬Ísz�

ÑpqÑlóOPk_`o�lpa¹h·¶Ñps�
ó¨Eü»e£7�34�rk�7�k¥`�V8U�

Ùk�Ve��küb�ôp}�l345�7^�pq

8U|}ston_`ka¹¾¯ÊËÌXßþe¬Þ

�À~¥`a¹e)�æw��Øn�e8UÞ�ÀºÑ

pqëfMa¹ As�one�e?@� VÀ a¹ Ds
�one�e?@� VDkÑpqre?@�34mno

lo�7ea¹¾e�Ùk`�VeHI�¨�e?@�

34m�kÑpa¹¾e�Ù_U¥oq}mn`r�¨

ea¹¾?@_[0s e�7eÍÚ¾t'�s�pq¼

�regs`a¹�ªæwQeÆ¢��t�'����

ô`45°'�^«¬Ñpk`a¹s�ó¨E×7e34
o�Ñpko�ö�e�^«¬¥�¯ÊËÌXe«¬Þ

klpqr��8U|}(ES8Expected Surplus)k�n�(�
�¥��s_h��B�^�^|}�eÓÑ¡¢^�p

e^`��_ Kolstad(1972)6)�qr���o)q[0s s�
,p L=w'ke�g�¨kzs{'��¥�ëeh�

�s��pq

¼�`ßà¥� OPk ESeÚ\h OVeÞslpq
ES k_`¯ÊËÌX�ßþ¥`ãä§h���·Gs
¡ÙÑpGe8U?@^�~`OV k_`ãä§h��
�·Gs¡ÙÑp�V�_fóE`õBlGs¡Ù¢�

4fM�e¡ÙhG�klpf¿��fprke¬Þ`

kìí��}�qÑló¯ÊËÌX¬Þk_`��a

��³�°hõBklpGs¡ÙhåG�^�pko�

���éêÑp�e345�7^�pq¯ÊËÌX¬

Í_��¨e�^�prkslpq

�

(2)� �tu����nopq���������vE
� Kolstade»á^_�7��V^a¹�ªæw_âÜ¥
loh`�34^efpÎÏ�^_�eæwâÜh�B

l��âÜs��pq¥�hmnrr^_ES�ãä§
e·b8UHIeâÜk»á¥`ð¹OV���e/^
ßàÑpq�

� � � �� �xyrpypES ������ 11

� � yrxrp ���� 1 � �               � � � � (17) 

ESOPOV �� � � � �              � � � � � (18) 
��¥`p8uvæw`r8ñ°òxyó`x 8OP`y8
HIq

� �34s�,pOP`ES`OVe�A��/Õs�¥�
ëeh[0w^�pq�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

[0w� ¯ÊËÌX¬ÍÎÏ�s}p�OPkESe�AÝ�

�

[0we�Ùt'_`��s�,pHIk�Ùe% Ô

óô��¥nopqrr^_`�p��e�7eHI�

y`�Ù�UCyDk0»¥`gA�`�qÛs`�g0�¨
A¼^e�'�s�qrr^`�7euvæw�p `)
þæw�1 - pk¥�ºÔ`0Ah1 - p8peQ�kp}�l
Æ\g�CkÑpqreç`�7e8UHI_(1 - p ) yk
lpq

×ys`�VeHIk�Ùe% Ôóô�gBk`¢`
�g�¨e�'�s�qreçg^`�7k�V^_H

IhâÜ¥nopqreHIeÚ\hx `ÑlóOP^
�pq}mn`�Ve)þçHI_y - xklpq¼�`
�Vs�on_¯ÊËÌXs}mnuvæwhr�,�
hpq}mn`�Ve)þæwkuvæw_��_�(1 
- p + r )̀ p - rsâÜÑpq�¥n`0B�(1 - p + r )8p - rs
Æ\Ñpg�Dk`�k`�Ve8UHI_(1 - p + r ) ( y -
x ) klpq
� ¥�hmn`�7k�Ve8U�Ù�üb�ôp�

e8UHIeâÜ\_ESkl~`[0w^_CDs��pq
l�`Schmalensee(1972)9) ^_ OVeÞhûslpºÔ
h�prk�î�¥noph`�ÓeÎÏ�^_uvç

�Ù_oE�ë 0k¥`¼�`�t�Ùt'h��^^
�prk�¨`Ç�s 0<ES<OP klprkh�Ö^¢
pe^`�e��_C�¥loq

(3)� ������U5!6�x�G7H"#IEJK
��`¯ÊËÌX¬ÍÎÏ�eB[^é�¥�ãä§

Ï³Äe ��à¥`��/(5)eÃ®V³Ä¿»�ª
m�j'�/0sS/0ysÅÑqoE�e²³°s�on

ëtÞ_�5aâ0.01��^IÍ0á_JK��pq

( 1 - p )U (y)
= (1-p+r )U (y-x)

y - x

ES

0

x = OP 

U (�Ù)

Y (HI)y (1 - p )y(1-p+r) (y–x)

A

CD
E

B

U (y)

- 13 -



/0s��¯ÊËÌX¬ÍÎÏ�s}pÃ®V³Ä¿»j'C20�D�
� Case �Ct�ÞD� �Ct�ÞD� >�Q ï� (̂¿)

1
é�

É�

1 3.452 (12.966) -1.526 (-14.333) 0.474 760 
2 3.275 (14.336) - 1.403(-16.079) 0.443 920 
3 4.886(14.732) -2.024 (-15.038) 0.595 890 
4 4.384(10.368) -1.892(-10.776) 0.561 460 
5 3.168(12.075) -1.399(-13.667) 0.439 680 
6 3.634(13.055) -1.524( - 14.278) 0.479 720 
7 3.376(14.035) -1.318(-15.592) 0.422 820 
8 3.050(11.437) -1.507(-13.120) 0.457 700 

2
é�

É�

1 3.713 ( 13. 645 ) - 1. 506 ( - 14. 881 ) 0.477 760 
2 3. 474 ( 15. 051 ) - 1. 324 ( - 16. 613 ) 0.426 920 
3 5. 132 ( 15. 380 ) - 1. 988 ( - 15. 849 ) 0.601 890 
4 4. 384 ( 10. 368 ) - 1. 892 ( - 10. 776 ) 0.561 460 
5 2. 945 ( 11. 260 ) - 1. 445 ( - 13. 063 ) 0.442 680 
6 3. 474 ( 12. 044 ) - 1. 654 ( - 13. 254 ) 0.496 720 
7 2. 986 ( 13. 076 ) - 1. 315 ( - 15. 037 ) 0.414 820 
8 3. 050 ( 11. 437 ) - 1. 507 ( - 13. 120 ) 0.457 700 

�

/0w̄ ÊËÌX¬ÍÎÏ�s}pÃ®V³Ä¿»j'C30 �D�
� Case �Ct�ÞD� �Ct�ÞD� >�Q ï� (̂¿)

1
é�

É�

1 3. 508 ( 13. 593 ) - 1. 420 ( - 15. 006 ) 0.452 770 
2 3. 194 ( 13. 058 ) - 1. 476 ( - 14. 749 ) 0.456 830 
3 3. 718 ( 12. 718 ) - 1. 696 ( - 13. 739 ) 0.511 750 
4 2. 909 (   9. 534 ) - 1. 226 ( - 10. 991 ) 0.387 430 
5 3. 717 ( 12. 442 ) - 1. 419 ( - 13. 590 ) 0.455 610 
6 3. 667 ( 12. 282 ) - 1. 523 ( - 13. 412 ) 0.479 630 
7 4. 934 ( 10. 986 ) - 2. 008 ( - 11. 242 ) 0.595 480 
8 3. 235 ( 11. 424 ) - 1. 392 ( - 12. 854 ) 0.439 590 

2
é�

É�

1 3. 908 ( 14. 180 ) - 1. 457 ( - 15. 374 ) 0.469 770 
2 3. 310 ( 13. 963 ) - 1. 325 ( - 15. 592 ) 0.423 830 
3 4. 327 ( 13. 827 ) - 1. 745 ( - 14. 597 ) 0.540 750 
4 2. 909 (   9. 534 ) - 1. 226 ( - 10. 991 ) 0.387 430 
5 3. 309 ( 11. 587 ) - 1. 448 ( - 12. 961 ) 0.453 610 
6 3. 053 ( 11. 000 ) - 1. 476 ( - 12. 607 ) 0.451 630 
7 4. 794 (   9. 486 ) - 2. 267 ( -   9. 586 ) 0.603 480 
8 3. 235 ( 11. 424 ) - 1. 392 ( - 12. 854 ) 0.439 590 

�

/0z��¯ÊËÌX¬ÍÎÏ�s}pÃ®V³Ä¿»j'C40�D�
� Case �Ct�ÞD� �Ct�ÞD� >�Q ï� (̂¿)

1
é�

É�

1 4. 372 ( 11. 304 ) - 1. 761 ( - 11. 909 ) 0.544 500 
2 3. 144 (   9. 736 ) - 1. 410 ( - 11. 045 ) 0.440 540 
3 4. 150 ( 11. 544 ) - 1. 719 ( - 12. 246 ) 0.530 540 
4 4. 622 (   8. 882 ) - 1. 872 ( -   9. 234 ) 0.567 310 
5 3. 317 (   8. 881 ) - 1. 359 ( -   9. 924 ) 0.431 340 
6 4. 764 ( 12. 496 ) - 1. 819 ( - 13. 102 ) 0.564 580 
7 4. 298 ( 10. 282 ) - 1. 556 ( - 11. 027 ) 0.498 390 
8 3. 166 (   9. 324 ) - 1. 449 ( - 10. 559 ) 0.448 420 

2
é�

É�

1 4. 794 ( 11. 575 ) - 1. 843 ( - 12. 101 ) 0.569 500 
2 3. 282 ( 10. 224 ) - 1. 330 ( - 11. 444 ) 0.423 450 
3 4. 897 ( 12. 223 ) - 1. 774 ( - 12. 916 ) 0.558 540 
4 4. 622 (   8. 882 ) - 1. 872 ( -   9. 234 ) 0.567 310 
5 3. 219 (   8. 440 ) - 1. 465 ( -   9. 512 ) 0.453 340 
6 4. 113 ( 11. 245 ) - 1. 860 ( - 11. 817 ) 0.547 580 
7 3. 774 (   9. 731 ) - 1. 558 ( - 10. 560 ) 0.489 390 
8 3. 166 (   9. 324 ) - 1. 449 ( - 10. 559 ) 0.448 420 

�

/0{��¯ÊËÌX¬ÍÎÏ�s}pÃ®V³Ä¿»j'C50�D�
� Case �Ct�ÞD� �Ct�ÞD� >�Q ï� (̂¿)

1
é

É

1 3. 413 (   8. 022 ) - 1. 546 ( -   8. 888 ) 0.474 300 
2 3. 488 (   6. 297 ) - 1. 801 ( -   7. 303 ) 0.543 200 
3 4. 268 (   6. 953 ) - 1. 801 ( -   7. 303 ) 0.543 200 
4 3. 281 (   7. 103 ) - 1. 437 ( -   7. 963 ) 0.447 230 
5 3. 334 (   4. 699 ) - 1. 459 ( -   5. 245 ) 0.447 100 
6 3. 193 (   7. 546 ) - 1. 608 ( -   8. 533 ) 0.477 310 
7 3. 951 (   6. 594 ) - 1. 658 ( -   7. 065 ) 0.510 180 
8 3. 372 (   7. 723 ) - 1. 419 (   - 8. 600 ) 0.446 260 

2
é

É

1 3. 661 (   8. 437 ) - 1. 535 ( -   9. 211 ) 0.480 300 
2 3. 526 (   6. 892 ) - 1. 652 ( -   7. 553 ) 0.495 230 
3 4. 220 (   7. 242 ) - 1. 634 ( -   7. 735 ) 0.513 200 
4 3. 281 (   7. 103 ) - 1. 437 ( -   7. 963 ) 0.447 230 
5 3. 749 (   4. 510 ) - 1. 775 ( -   4. 852 ) 0.514 100 
6 3. 704 (   6. 765 ) - 2. 076 ( -   7. 418 ) 0.545 310 
7 3. 877 (   5. 734 ) - 1. 939 ( -   6. 115 ) 0.540 180 
8 3. 372 (   7. 723 ) - 1. 419 ( -   8. 600 ) 0.446 260 

�

/0y��¯ÊËÌX¬ÍÎÏ�s}pÃ®V³Ä¿»j'�

C60���D�
� Case �Ct�ÞD� �Ct�ÞD� >�Q ï� (̂¿)

1
é

É

1 2. 317 (   2. 523 ) - 1. 211 ( -   3. 160 ) 0.340 40 
2 8. 589 (   2. 771 ) - 4. 317 ( -   2. 744 ) 0.722 70 
3 3. 988 (   3. 768 ) - 1. 883 ( -   3. 984 ) 0.532 70 
4 1.642×101(1.812) -  4. 537 ( -  1. 873 ) 0.778 30 
5 5. 440 (   4. 322 ) - 2. 084 ( -   4. 425 ) 0.612 70 
6 5. 730 (   4. 022 ) - 2. 148 ( -   4. 119 ) 0.627 60 
7 5. 696 (   3. 720 ) - 1. 974 ( -   3. 918 ) 0.593 50 
8 3. 206 (   3. 467 ) - 1. 110 ( -   3. 793 ) 0.326 50 

2
é

É

1 2. 770 (   2. 750 ) - 1. 304 ( -   3. 246 ) 0.376 40 
2 6. 239 (   4. 223 ) - 2. 406 ( -   4. 210 ) 0.669 70 
3 3. 843 (   4. 245 ) - 1. 462 ( -   4. 613 ) 0.455 70 
4 1. 642 (   1. 812 ) - 4. 537 ( -   1. 873 ) 0.778 30 
5 4. 793 (   4. 068 ) - 2. 035 ( -   4. 149 ) 0.582 70 
6 5. 968 (   3. 324 ) - 2. 665 ( -   3. 222 ) 0.656 60 
7 5. 828 (   3. 635 ) - 2. 223 ( -   3. 685 ) 0.636 50 
8 3. 206 (   3. 467 ) - 1. 110 ( -   3. 793 ) 0.326 50 

(4)� ������U5!6�x�IEJK
� (3) ^I¨��Ã®V³Ä¿»Þk/(18)s}mnßà
���OP`ð¹`OV�`VW0sSVW0{ð¹/01|S/
01LsÅÑq�ej'`��e4tePuklpgh*+
¨�pq

� �üs`OPston_`VW0sSVW0{�k/01|sÅ
Ñ}�s`��e45�÷fnë50�eÞ_�eñ°ò
xyó^ë40�}~W�`$Le²³°^60���}~
Woqreg_Morisugi et. al.(2013)4) ^�¡nop}�s`

re��_��½ZÙ�ð¹��e½ZUefg`vT

ç��eþ��e�Ñ¡¢^�p`k6ó�pq

� ��s`ESston_`/011sÅÑ�~`tsOP}
~ëWoÞklpq}mn`/(18)�¨OVeÞh�sl
prkëÅ��pq

��s`OVston_`/012sÅÑ�~`Jneñ

- 14 -



°òxyó^½�h�hpst�nö÷eÆÇ�Å¥�q

Ps60���eÞh$¢�`ve½�kQRÑpk�
6.3S61.0]eÞklm�qrej'�¨`60���e½
�_�!sôÑp5Äh��`uvñ°òxye>z_`

¬Þe$¢oëek&fnoprkh\�pq

� %Vs`OVkOPQston_`/01LsÅÑk�~`
OVej'k×ys½�h�hpT��oNÔ�Å¥�q
¼�`60���eQw_10���e$¢oÞklm�q

/01|��̄ ÊËÌX¬ÍÎÏ�s}p½�¾eOP¿»Þ�

OP
( US $ / year ) 

ñ°òxyóC* / 100,000D
20 40 60 80 

20� 9.06 10.57 10.88 11.27
30� 9.61 11.62 11.18 11.19
40� 9.91 11.91 11.74 13.32
50� 7.40 9.88 8.99 11.10
60��� 8.73 11.12 18.18 19.41

/011��̄ ÊËÌX¬ÍÎÏ�s}p½�¾eES ¿»Þ

ES
( US $ / year ) 

ñ°òxyóC* / 100,000D
20 40 60 80 

20� 9.03 10.54 10.84 11.23
30� 9.57 11.57 11.13 11.14
40� 9.83 11.81 11.64 13.20
50� 7.27 9.69 8.81 10.87
60��� 7.85 9.95 16.27 17.31

/012��̄ ÊËÌX¬ÍÎÏ�s}p½�¾eOV ¿»Þ

OV 
( US $ / year ) 

ñ°òxyóC* / 100,000D
20 40 60 80 

20� 0.026 0.031 0.033 0.035
30� 0.042 0.052 0.053 0.057
40� 0.082 0.102 0.106 0.124
50� 0.129 0.185 0.175 0.227
60��� 0.884 1.170 1.911 2.103

/01L��̄ ÊËÌX¬ÍÎÏ�s}p½�¾eOVkOPQ

OV / OP 
( % ) 

ñ°òxyóC* / 100,000D
20 40 60 80 

20� 0.291 0.292 0.305 0.306
30� 0.434 0.447 0.475 0.511
40� 0.826 0.860 0.906 0.932
50� 1.743 1.877 1.943 2.043
60��� 10.117 10.526 10.511 10.834
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VW

VW01� ñ°òxyóøke½�¾WTP (20/100,000) 

VW02� ñ°òxyóøke½�¾WTP (40/100,000)

VW0L� ñ°òxyóøke½�¾WTP (60/100,000) 

VW0X� ñ°òxyóøke½�¾WTP (80/100,000)�

VW0s� ñ°òxyóøke½�¾WTP (20/100,000) 

VW0w� ñ°òxyóøke½�¾WTP (40/100,000)

VW0z� ñ°òxyóøke½�¾WTP (60/100,000) 

VW0{� ñ°òxyóøke½�¾WTP (80/100,000)�

0.00

5.00

10.00

15.00

20.00

25.00

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

0.00

5.00

10.00

15.00

20.00

25.00

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

0.00

5.00

10.00

15.00

20.00

25.00

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

0.00

5.00

10.00

15.00

20.00

25.00

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

0.00�

5.00�

10.00�

15.00�

20.00�

25.00�

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

0.00�

5.00�

10.00�

15.00�

20.00�

25.00�

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

0.00�

5.00�

10.00�

15.00�

20.00�

25.00�

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

0.00�

5.00�

10.00�

15.00�

20.00�

25.00�

20� 30� 40� 50� 60���

W
TP

�(�
U

S�
$/

ye
ar

)

��

- 16 -



�����

1) ·´¸¹`CREST ±7±Z[a>zË�ñ¯34©
³#8±7±eZ[afg, 1�,º2»à¼, pp.31-52, 
2008.

2) ½O¾��¿ÀÁ�$¯ÂÃ8VWXZ[s�,p

a�Ùk/d�ñ°ò`Î"XVÏ§±`Vol. 53`
No.4`2007q

3) Eiji OHNO, Masafumi MORISUGI, Phouphet 
KYOPHILAVONG and Hiroshi SAO : Measurement of 
Value of Statistical Life by Evaluating Diarrhea Mortality 
Risk due to Water Pollution in Laos and Vietnam, Pro-
ceedings of the 52nd European Congress of the Regional 
Science Association International, Refereed Session, 
Vol.52(USB Disk), 15p, 2012. 

4) Masafumi MORISUGI, Masayuki SATO, Hiroshi SAO 
and Eiji OHNO : Aging Economic Development, and Pre-
ference for Life-Saving Social Overhead Capital, ÄÅÀ

Æ(34�ÇÈ=`Vol.47, 6p(CD-ROM), 2013. 
5) ��Éü,Ê�Ë),£�ÌÍ8uvñ°òxye��Õ«
¬k°W³Ê °´s}p	Îçe��,����(Ï³
ÐXlì³Ã³No.0702,2007.

6) Charles Kolstad(�ÑÒÓ`�´ÔÁÕ) : ����(
þÖ, 12�,�×Ø, pp.227-253, 2001. 

7) World Health Organization(WHO)8Department of Mea-
surement and Health Information`2004.

8) ÙÚ�8��e56+»O9ÛÒÓ�¨ñ±�¯Ê

ËÌXe·Ü¼^O`º2»à¼`2 �`pp.18-21`
2010q

9) Schmalensee, Richard : Option Demand and Consumer’s Surplus - 
Valuing Price changes Under Uncertainty - , Amer. Econ. Rev., 62, 
pp.813-824, 1972.

�2013. 7. 19�	


PROJECT EVALUATION AND OPTION VALUE OF LIFE-SAVING 
SOCIAL OVERHEAD CAPITAL IN THE DEVELOPING COUNTRIES 

Masayuki SATO,Hiroshi SAO, MasafumiMORISUGI andEiji OHNO 

Mortality risk due to water pollution is one of serious problems especially for Asian developing coun-
tries. The timing to carry out a policy or project against such a problem is typical debate isuue. With  a 
survey data set in Laos to ask citizens' WTP for mortality risk reduction, we found relative robust rela-
tionships between their age and WTP. In a subsequent theoretical study, these relationships are found to 
be consistenet with Option Price Model assuming that the partcipantsdon't interest in the world after his 
death.In this study, we made an another step with these analytical results. Following the way of Kolstad 
to derive Option Valuerelated with Option Price and Expected Surplus, estimates for these indexes are 
calculated. Outputs of Option Value for each generation show monotonically increasing function with de-
gree of mortality risk reduction and their ages.

- 17 -


