\. ! - 2> gt Z ‘: = e
A & }é': 2 “:‘L .33:/%‘75{;_ ‘?.'I‘lp

el Liauk YakiR
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£

v ERE R F R R
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Az K

(Concept of Value)
.L 7% ( Measurements of Values or Benefits)
i‘ > (Consumer Surplus, CS)
1 f# (Producer Surplus, PS)
&> (Social Surplus, SS)
f,{ %% (Compensating Variation, CV)
HE2%E ( Equivalent Variation, EV)
- gsvzf%: = o
#F#c #72 (Hedonic Price Method, HPM)
¥z {7 & X ;% (Travel Cost Method, TCM)
i% # 3% 2 (Contingent Valuation Method, CVM)
B E BB L £ 4772 (Choice Modeling (CM)
/Conjoint Analysis (CJ))

\4—
mmw& cv *
‘W

XAERERY %ﬂ% 1‘@%{* 2
(cyang@ec .edu.tw)




i E %4 (Concept of Value)

R e
TOTAL ECONOMIC VALUE

EFEE JE(EFEE
USE VALUES NON-USElVALUES
I ,
EEEEREE SRRl EEEE FAE(E(E R E
DIRECT USE ECOLOGICAL OPTION  reemmmmsssssseeee EXISTENCE -ereeeseeeeeees BEQUEST
VALUES FUNCTION VALUES VALUES VALUES
VAI|_UE
Outputs Benefits Benefits Benefits Benefits
- {E¥(crops) - [t " RAREERS - BWEFFER - Alturletic
= PR (timber) (flood control) (future drugs) FlimE 2 EE - HANE
" WA - SAfEE(climate) - ERETE (satisfaction (Between
(fgelwood) - Y& 1EH (genes for that resource generational
- i (photosynthesis) plant breeding) is there) equity)

(recreation)
= #H(tourism)

- MR 2SS

(complement

- EEEER
(nutrient cycles)

- FEEYIENL

(waste assimilation)

new technology)

- TR

(substitute for

A mrm | A~ AN\

REFEHZL HEE
ng@econ.sinica.edu.tw)




&@ﬁﬁﬁiﬁi

¥ 7 # #14(Consumer Surplus, CS)

AtB : R 23 (WTP)

Total willingness to pay

B: ® # £ %¢g(Paid in Market Price)
A % % $14(CS)

%

) > &E
WTP=Market Price + CS
CS=F i &3 EER &3 2 £

MAEREFEEZ LR HEE 4
(cyang@econ.sinica.edu.tw)
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B
P
1 \ D
C
% X, XM R

FHfd P RE ﬂi“#”ﬁ—PABP ’
PABR = § FeR e B @RS P s P o g Aok -
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h E
X2 XE% % igtg_

%} '?]:?»f T ™ éﬁﬁﬁpﬁa;ﬂ’?-ﬁfﬂ&é 5}5"')‘€'=PABE>;:;1\:'
pACP =45 4% £ 14 (transfer)» ABC=#&3} 4% (deadweight loss) -

YAEREZHEE R H5EE 6
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2 & K $#14 (Producer Surplus)

4 A% fla 21 Sk (MC)
. / =
P
R
| 4 A X R K2
L (2%
B KT~ )
a
0
X xz
ALREREE L HEE 7
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At g F14% (Social Surplus)

W= FF e A F e

3(1[:?(55&5'% *@E{* 8
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e
fat
cv
H\
1;\1

HAPEPHE B
and

( Compensating Variation Equivalent Variation, CV and EV )

y:

expenditure
— nvat
CV=WTP 200ds
EV = WTA BC=CV=WTP

WTP: fE 4 & 4F
(willingness to pay )
WTA: B4 i & 38

(willingness to accept )

Yo |-

X X
0 l x: public good




HEREAHIRL

#ixed (CV) :

s ok (U, ) ”"M%B
mE N FFEHBR L fmlffdﬁ%’ﬁ"

#HE2E (EV) :

S {8 75 W oo /ﬂ
A TE BER o

;ﬁi", l"]’sv’ klé/ﬂ?’
BB E a2 o, LL? ( U, )""Fﬁ%%—‘»

SABERE S %*E—i% *@E{*

(cyang@ec
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Resource Valuation Methods

et g
S ) BIER

(Total Ecopomic Value)

|
g E

(Use Value)

Lg% iE
(Non-use Value)

(Revealed Preferences)
Bz (NIBH
(conventional and proxy)

FHR 2 KT AR
(hedonic (travel cost
pricing) model)

(WTP/WTA) (WTP)

(Stated Preferences)
Bk ® H
(hypothetical markets)

CEEE S sk
(contingent (Conj.ﬂi;;t ;?i'ys“)
valuation) (cho?fe Modelling)
(WTP/WTA) EER %
Ein
i 3mh
e

(WTP/WTA)
AL REZFEE R H5EE 44
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F¥ H<§ % 72 (Hedonic Price Method,
HPM) (Lancaster, 1966; Rosen, 1974)

ﬂ%JzL“°

N U o R
rr;%x U(Z,X) Z LB PBHME
| X 2 pp
st.: P(Z)+X =Y PZ): LB M §
Y :oerm

ALY DY
O(Z;u,Y )= max{(Y - X JU(Z, X) =u}

in (Z*;U*1Y): P. (Z*) AR BEGE 13

(cyang@ec a.edu.tw)




F¥ #< g # 7 (Hedonic Price Method,
HPM)

ENA S N
Max 7 = P(Z)M -C(M, Z; B) AR
Bt A A R
C(): RN T - fq
B i i 2
R(z)=C,(M,Z; g)/M
P(z)=Cy(M,Z;p)
$ & X iogr
ANZ7 B)=P(Z)  wv g mrzasa- g
4,(2:7",p)=P(Z") (WA
ALK E %ﬁ% @—;ii{* 14

(cyang@ec a.edu.tw)




P(2)

T (RWe) 0

TR B a4 4
le ZI2 Z ? et > %& zI
i i




(Markandya et al., 2004, p.405)

T Bk P

-**J*t-% BE 2B iTAR

Lk 5 a % ETR

2.3 % B ok

— EESEHSEE R BRI LM G

BB S E BT ERR B
(implicit marginal price)

a ,; o okt TR 2 24D R
— 2 -k TR RABRBRES
»,wvﬁﬁﬁ—%#i%iﬁ%ﬁﬁ

Aol T H 7 ok
(Implicit inverse demand
function)

PR HE R BB TR
ERE R ER 2 RS PR TR TS
T pmmRETRE P RT e LR
EEEEE 3

5.3+ 5 i % 4 $14

TR EEET TELE Ry

2_RKF B AT R 2 F A IR A o
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L

A | N Y

TE 1 +=n | B2

IRt B AR SE R AR < B
(ETE=4m9T © NSC91-2625-Z-034-006 ) .~ & 7T FERR

FLR
R F R R
AR BRERE L L TP R

L™

AL RESEIE 2 #5HE(E (cyang@econ.sinica.edu.tw)
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3P

- AR kBF L EEEZ

%
s BV HRPE WP ip g
- Bt ARP jff/r-» Al

AR %ﬂ% HEE
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E‘Lfg_lﬁ E’iﬁ“lik\ .3“‘ | E

e s ipIL
& ¥ 2002 | 2003 | 2004 2006 | 2007 | 2008 2
2005
21

fgﬁ 33.75 | 123.27 | 114.16 | 44.97 | 87.91 | 117.96 | 114.27 | 89.34 | 725

ok kR - http://keelung.wra.gov.tw/upload/20040106091303033.pdf
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7 ak R MR ] B2 3DHECER










2ok R TR R F

1 KR (96)  HUKERE (M) WA (AN ZERE (F)
e 0.322658 5151103 9123 2765
i 0.328878 26081606 110625 34570
AL 0.152824 6138115 40371 13079
bk 0.187223 15097071 162221 51689
6% 0.153095 6215575 157910 51157
R 0.094931 4906687 35463 11527
gl 0.199846 4912762 125929 42951
AL 0.103076 4315326 112629 39103
i 0.126299 9245417 225984 84844
KE 0.153579 3436272 134955 45390
5% 0.056818 1666750 70523 24661
Kz 0.064943 1974764 64033 22311
HiIE 0.142874 4780543 93223 33569
i 0.088982 2576652 84195 29442
&8 96498643 1427184 487057
AR S HE(S 23
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SRR TS TR

» TRl A 3 A2 1999812000 Rieic 2 A &
FoRLg sk & 2 4 w5 1814 2 1851 = >
£3-5 3665~ -

* S EP 2P aEty 3257 (488.87%)
>EARFH 7408 (4 11.13%) -

XAEREFREE A HEE
cyan n.sinica.edu.tw

(cyang@econ.sin )




EERE
ok 7 TE 7% ==K1vA
YEAR  F{p EAFERFED 1999=0,2000=1
OWNER EHE FEEME (EEEED) HA KBCfEFE =171
=0
RENT FH< EF T4  sXEHSE TCI4F
FLOOR MUK IAITE JBIE Z fE AR EE HEH =
PARKING {EH{ir (FEIEE =
TYPE123 13 [@EE
TYPE45 4-5fgRE=E iR e TYPE45=1,HAfth =0
TYPE6 6EMLEE JE e B TYPE6=1,HAth=0
USE FEEAR FREZ % (EHEEE) HBERFEE=1Hfr=0
FLOOD  J:sfsx EREEEHIE S e o
CBD #h e L EERE L v 2 BE INEd
KRR
Hsize =51 FRAC# NF
Edu FREEKE FRZSZHEFH F
Income  FEFATE F P2 FRTE TCIF

AEREREE S HEE

(cyang@econ.sinica.edu.tw)




FE & Sk %

/nRent =D, +b,Owner +b,Floor +b,Type45+ b, Type6 + b, Parking

+h,Use +1,CBD + b, Flood (1)

Rent=% B4 4 >
Owner=% & # %
Floor=1#+ & f#
Typedd== -7 k# 5 &
Typeb=- & #rit 5 & >
Use=% & * ¢

CBD=3g7 ¢ 2 jEdt

Flood=# % % 2 # 5 o LA S (S 2

(cyang@econ.sinica.edu.tw)




‘,% 4 3§ Z 18 £ (Implicit Marginal Rent) ¥?
',% 2 i 'f\xﬁngt (Implicit Inverse Demend
Functlon) B4

o HE ()&

+h,Owner +b, Floor +b,Type45+b, Type 6+h- Parking +b.Use+b,CBD+h, Flood
Rent:ebobl b, b;Type45-+b, Type6-+by g-+ogUse-+b; by (2)

® ntE:

IRent =- dRent —_h ebo+b10wner+b2Floor+b3Type45+b4Type6+b5Parklng+b6Use+b7CBD+b8Flood ( 3)
OFlood
0 vt REWEHEKHE
/nIRent = ¢, +¢,CBD +c,Flood + ¢ Hsize + ¢, Edu + ¢, Income (4)
EAEREE S BEE 27
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B F AL
(Consur)
Flood;,
Consur, = - j (IRent)dFlood
Flood,

1
= —e
C2

1
G

o +¢,CBD+c,Flood +c;Hsize+c,Edu-+csIncome

—Flood;,

—Flood,;

_ = ec0+chBD+czFIood +C4Hsize+c,Edu+c;Income [Fl OOdio _ FI OOdl]

AEREREE S HEE

(cyang@econ.sinica.edu.tw)
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® Lok <R Kl

Consur; =) Consur; /n, (6)
U > Consur & j & 1 AR ZOHBEFEFER 0 n R | 2B -

® =W §Efle2yE (TCS)

TCS =Z:Consurj xN, (7)

A > TCs R AUHEERIER 0 N Ay | AKEZ AR -

AL REZFEE R H5EE 29
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=
7E o PisbE mmm T EEME
B8 11.866 031 | 380216 | .000
HEE (Owner) 6.926E-02 016 4.341 .000
MR ERE (Floor) 1.870E-02 .000 48.218 .000
'-AERRE (Typed5) 126 014 8.811 .000
NELL EFER (Type6) d77 016 10.889 .000
{ZEAr (Parking) 6.533E-02 013 5.040 .000
FEA®R (Use) -.109 026 -4.205 .000
Fer 0\ EEE (CBD) -4.027E-05 .000 -49.347 .000
At (Flood ) -.295 059 -4.999 .000

N=3665; R =0.621; Adj. R® =0.620; F=747.308; P=0.0000; CI=18.441

AL REZFEE R H5EE 30
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'
no
7
(%)

#hE Ly (CBD)
AR (Flood)
FAACE (Hsize)
FREAE/KLE (Edu)
Ffrf5 (Income)

N=3665 : R*=0.571 ; Adj.

o ;L - PRI T-18 mEM
11.029 021 530.469
-3.890E-05 |.000 -.635 -56.204
-.409 .049 -.091 -8.270
8.914E-03 .003 035 2.958
7.933E-03 001 080 6.742
1.057E-07 .000 235 18.348

R*=(0.571 : F=975.930 ; P=0.0000 ; CI=13.591

AL REZFEE R H5EE 31
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ok R T i0E 2R K FIA

S 2R NEY 2R M?i@)ﬁz_ﬁ%’% %5%%_%%@%
CA) (F) ERgr (JT) (7T)

T 9123 2851 41764 (LLEEY11) 119068223
41k 110625 41588 41764 1736867508
A 40371 13107 3487 45703585
Ak 162221 50379 16970 854919035
Rt 157910 49814 30051 1496940588
i AR 35463 11294 19958 225402264
pail 125929 42688 16970 (HtEELAE) 724404688
FALL 112629 38440 13420 515870566
il 225984 83389 20410 1701990337
yNE 134955 43817 34372 1506056016
B 70523 24318 3082 74959238
KL 64033 22157 3728 82593851
thIE 93223 33058 34372 (LLEEKE) 674722045
B 84195 28638 3728 (LhEEARZ) 106752842
=t 1427184 485538 9866250785

AL REZFEE R H5EE
(cyang@econ.sinica.edu.tw)
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Bk R A 2 80 R XA
—— —~— t“‘u P‘ ﬂ £ A5
W = NEL 7R %@Jﬁz_iﬁé éiﬁ%_%i&ﬂ@%
CA) () HREIER (o) (JT)
T 9123 2851 41764 (tEEEsIE) 119068223
A1k 110625 41588 41764 1736867508
AR 40371 13107 3487 45703585
Rk 162221 50379 16970 854919035
Blitite 157910 49814 30051 1496940588
P AR 35463 11294 19958 225402264
praill 125929 42688 16970 (ELEE-LH£) 724404688
FALL 112629 38440 13420 515870566
Hr 225984 83389 20410 1701990337
K[E] 134955 43817 34372 1506056016
Bt 70523 24318 3082 74959238
N 64033 22157 3728 82593851
T 93223 33058 34372 (LLEEAE) 674722045
EH 84195 28638 3728 (thEEAZ) 106752842
=t 1427184 485538 9866250785

2% BEE

(cyang@econ.sinica.edu.tw)
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B < BE (DL TB o

=l

TB = jy Se™"dt = S (1-e™")
0 r

(E&
y=30 » S=98.66{&JC > r=0.025 ~ 0.05 ~ 0.075 ~ 0.10

AEREREE S HEE

(cyang@econ.sinica.edu.tw)
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2
B

i FIHEERER RS B IRE | mALE (B
(=) (f&78) (f=oe) =98.66 {ET )
30 98.66 0.025 2082.25 2.87
30 98.66 0.05 1532.92 2.12
30 98.66 0.075 1176.82 1.62
30 98.66 0.10 937.47 1.29
SUERERER S HEE 35
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(T R R E

Travel Cost Method ( TCM)

O3 (T R 2 WAL
Travel Cost Method (TCM)
Qi F e AL
Zonal Travel Cost Method (ZTCM )
OB RS
Individual Travel Cost Method( ITCM)

&7 H|FF it

AL REZFEE R H5EE
(cyang@econ.sinica.edu.tw)




W4 )

% {7

= & ;% (Travel Cost Method,

TCM)

e,

&
H—|§§—|500<NC

o

Uz, v, Q)
Z+cV =wl,+M

T, +(T,+T,)V=T

() :

PAFEM P (B R=1)

(1)
(2)
(3)

733;’3* Lﬁ'rﬁi

L D e S asﬁg% 1:%%{_; 38
D AR YEke 20 tﬁ{%ﬁ% = E 4
= T r%(%a g@econ.sinica.edu.tw)




AT A58 K PRE L FHE L (Derivation of
the Travel Cost Demand Function)
[E5x 1] c=f +P,D

f ./ 72
= o Py AL T TR
D : £LEF

[t 2) 557 pd /I ERER > 21 kb3 ¢35 RPBH 2 > Pl 25pS
B2 4 € = A %>1 F & (Larson, 1993) -

vP, R A R EYER 2 R 7N ko B

PV=C+W(T1+T2)=f+PdD+W(Tl+T2) (4)

Z+PV =wT +M (5)
BN (M A N(B) P FEE N A

Z+[f+P,D+WT, +T,)]V =wT, + M (6)

FiEA ()~ (DB (A1) 6)) 7 Fxesd A% Raadi:
V =V(P,, M, Q)
«
BB L GEE 39

V =V(f , Pd , D, W, T, &éﬁrﬁ;@ion.sinica.edu.tw)




g A E
Zonal Travel Cost Method (ZTCM)

T EE X

v, = f(TC,, PORP, S,), i=1...,n
"
V.
Vi _t(rc,. s,)
POP
SEW=l Vii @ i EEE jFRHEE > HRar A K
TGy i @m= j o> A
POP, : i@ A1
S| i B g s
Vo C
2‘ ﬁi\: gz i . EX : B - '80 + ﬁlﬁl%%&“ﬁ%% WEE 40
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TTEFRITRANA
Zonal Travel Cost Method (ZTCM)

3. Lia% L i 7 4 #14 (Average Visitor Consumer Surplus) ( ACS;)
Ch

ACS, = [ (B, + 8, TC) dTC i=1...n

TC, .
CP = choke price, i.e. the

price at which the visitor
rate would fall to O.

LA TLHEF R HFA (CS)
CS, = ACS, x POP

5. 8% 4 F18 (CS)

n
cs=)Cs,
: AbKEFHEL HEE 41
1=1 ( cyang@econ.sinica.edu.tw)




Visit rate

AT A

Zonal Travel Cost

A

Zone 3

Zone 2

A

A

Zonel

Travel cost visit

Markandya, A. Et al.,2002, p. 367

AL REZFEE R H5EE
(cyang@econ.sinica.edu.tw)
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B F A
Individual Travel Cost Method (ITCM)

Z .3 % ( Demand Function )
V. = f(TC, S,), i=1...,n
Si DR s E L S TR

#4812 ¢ & $14 (Consumer Surplus)

CS; = CFjl ' (TCi’ S; ) dTC
TC,
T 3o% =) 7 # $#14 (Average Individual CS per Visit)
acs = 25

>,

X MER £ %8 (Total WTP per Visit)
WTP = ATC + ACS
ATC : T 3o+ (7 & A

AL REZFEE R H5EE
(cyang@econ.sinica.edu.tw)
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TCMzZ H it42 5

. FEIRATARIRT 2 249 R B & R
2 KF

. BERENE

 ZEETHREAETHEL T

R AR £47
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b

A

K /PP

13 (p Bk )

‘z‘fﬁﬁ‘#ﬁz > e L JEY B F A Ep /3

- EP 2 FA
2z xE 2B EE (V) |« Vi PR R FRE
.- F_ A T kAL YL SRR 203 BE G R BEY 3T @ 3B <4
(zonal system) LA F o AR RS RIETRETEF
A \;"?:7‘-]-.’.‘1"?’ ?ﬁl‘[ﬂ- °
A.33- R p & A T2 TFEEK FAF i P SRS B2 R
C(Pjd> M2 E &L %t *F R -
rrd 2 e F Cp;/pO
53 H kp &2 40 %2 25E 8 R EEEE Y KA 24 T2t Fogr ik
VZV*fp/p) < ERY Lo &
J ] A2 AL THIFEWFIR -
— d =R F R
6tk & T2 4 T TH (P [T AP
73t ¥ &2 %2 Tiok £ 15t . WEE S R TR R R
R, =V,/P, 2_F R
B3+ EF — & IR | TORA R E TN AR AT ¥
I 3ol A R T AN A = R
O.ig L= ¥5PR732_ B BT Lok B B3R PR 7 5 824 % & M
(V/P=f1f(C))
10.#@—A}‘§F€_L_"§:_Ij:;—-gi Alﬁ?‘ﬁﬂ"] B gFJ_:g Csjiﬁi\ﬁﬁ% 2_ ShBcAs 5N
%(CSJ—) ™ ™o
113 ¥ &2 %2 39 % K SRk & F TIDE LY P K FIAR L
(CSZ ) ‘,5115 T2 A v B
2N
L ovin @ec ncinica adci ha)

12,3+ ¥ 3650 3 % #14 (TCS)

A

£ Fe i) B H Sl 4 ik




v

\ ! = - Y. : 2 ‘: J..‘\’ ,—'-
2, %}3’. = :‘;'L .33:/%‘75{;_ “,'I‘lp

ol Eia s Lakzh

LI o B

- Qe
Contingent Valuation Methods

R

A FRARTFREE KR
PERETREAET YL EFET R
( )
(yangch@faculty. pccu.edu.tw)
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i iR
Contingent Valuation Method

« CVM = ;&34

e 22 * % i 3 HF-( Construct the Contingent Market)

» E®E % FA(Elicit WTP/WTA)

e witT DR £ ZR/FE X A ¥ & 2g (Estimate
Average or Median WTP/WTA)g 11§ & dc(Bid
Function)

« i+ (Aggregation)
« CVM2zZ_§ 6|3 1%

AL REZFEE R H5EE 47
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F i¥#2. 5 (Procedure)

« FEintid» (Identification of the site)
« B T2 p4 f & F 3% (Definition of the
good/service to be valued)
« %3P ¥ (Questionnaire design)
- B K/ BEK P FH (Scenario design
/hypothetical market)
# % * 3% (Elicitation form)
- 2 1 £ (Payment vehicle)
- A 3 ¥ & (Survey strategy)
vuit it (Statistical description)
- FE £3g2 w3t (WIP estimatlon)

SABERE S %*E—i% *@iii{*

» %3+ (Aggregation) oroGen sy

48




1 2 3 4 5
Definition of Questionnaire Survey of Database WTP estimation
the objectives design sampled creation and
visitors data analysis
CVM ‘ :
la Identification 2a Introduction || 3a Decide the ||4a Collection S5a WTP models
of the object sampling and choice
Sl A to be valued technique verification
PARCS: of asta
[n
,E&ZJIE% 1b Establishment 2b Socio- 3b Decide 4b Database 5b Estimation
ZIS of value to be economic how, when, creation of annual
estimated and information and where individual
unit of to run average
measurement interviews max WTP
1c Identification 2c Scenario 3¢ Training of ||4c Elimination 5c Annual net
of time span of formulation enumerators of invalid benefits
the valuation questionnaires
1d Identification 2d WTP/WTA 3d Running 4d Derived 5d Total value of
of who should elicitation the variables environmental
be interviewed format interviews building services
(Definition of
the population)
2e Payment 4e Data
vehicle analysis

Markandya,A. et al.,2002p.429




D. & - BEFT R HIR B (i
structure) 4@ ? 4 »fbfr';i’ G HETH2Z £
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& F %3838 % (Open-ended questions)

@ 4 \:J& &« 2372 (Dichotomous choice
(referendum) questions)

&t (Bidding games)

XAERERY %ﬂ% 1‘@—%{*
(cyang@ec .edu.tw)
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Open-ended questions (continuous data)

The individual is simply asked to state his/her
maximum WTP or minimum WTA for a described
environmental change.

Max WTP

$130

| | - |
Low High
WTP $50 $100 $150 WTP
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- A ( A 7 ){Q f}' Dichotomous

choice (referendum) question (binary data)

Bid Level
NO Yes
WTP < Bid level WTP > Bid level
$50 $100 $150
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# i (Bidding Game--Bounded
discrete choice (Interval Data) )

Bid level Bid level Bid level
Respondent’s
! v Interval
Low High
100
WTP $50 $ $150 WP
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Bid Level Bid Level
NO
Yes NO
o Yes Yes l Yes
100 150 200 250 300
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