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Nida Puttipiriya 2009: An Evaluation of Willingness to Pay to Prevent Flooding at Changkhlan
Sub-district, Mueang District, Chiang Mai Province. Master of Economics, Major Field: Economics,
Department of Economics. Thesis Advisor: Associate Professor Ruangdej Srivardhana, Ph.D.

152 pages.

Flooding is one of common natural hazard in Chiang Mai province. It causes significant damages
to local population, infrastructures, properties and agricultural land area. For the government to invest in new
flood prevention programs, it needs to know whether the benefits will justify the costs. This study attempts
to measure theses benefits to Changkhlan sub-district, Mueang District, Chiang Mai province by estimating
its household's willingness to pay (WTP) to prevent flood. The analysis used contingent valuation method
(CVM) with the methodology of double bounded closed-end CVM question for measuring WTP.

The censored logistic regression in the life regression model was applied with 352 respondents.

Estimated mean and median WTP for an evaluation of WTP to prevent flooding were 410.54 and
347.96 bahts per household per year, respectively. Total WTP for all households at Changkhlan sub-district
were 1,729,937.581 to 2,027,324.499 bahts per year. Starting bid, income and gender are the most important
factors determining WTP. WTP is more statistically significant higher for respondents who answered the
questions with high start bid values. WTP also increased with higher income. Respondents with household
income of more than 37,000 bahts per month were found to be the group with highest WTP. Male respondents
were willing to pay more than female respondents. Forty-six percent of the sample had positive WTP. of

these, major reasons stated for their WTP were threat to lives and properties from flooding.

The values of WTP suggests that the government or responsible agencies should start or move the
flood prevention programs forward. If it needs to collect tax or fees from the local residents, who would
received direct benefits from the programs, they should be well-informed. In addition, the study found that

the most effective way to spread the information in this sub-district was by car parades.

Student’s signature Thesis Advisor’s signature
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Fosusdasy dulszans S.E. P.Value
Intercept 4.0452 0.5712 0.0001
Start 0.0029 0.0928 0.0001
Dam 0.0003 0.0012 0.8003
Infor 0.0525 0.0713 0.4613
Cost 0.0053 0.0117 0.6517
Edu -0.0121 0.0092 0.1884
Own 0.0780 0.0606 0.1977
Mem -0.0079 0.0155 0.6116
Time 0.0019 0.0022 0.3792
Ln_Income 0.1243 0.0442 0.0050
Age -0.0034 0.0037 0.3573
Sex 0.0984 0.0551 0.0739
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Status =2 0.0297 0.1216 0.8072

N84 ¢): Dist. = Lognormal, 314IUAIBEN (n) = 352 AU
AADA Log-Likelihood = -225.7973099
A Pseudo R™ =31.43%
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Foaunlsdas: Fulszans S.E. P.- Value
Intercept 3.9094 0.3662 0.0001
Start 0.0029 0.0002 0.0001
Sex 0.1005 0.0521 0.0537
Ln Income 0.2623 0.0875 0.0027
Scale 0.3784 0.0192

HUYLYA: Dist = Lognormal
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sinvumdanlFlumsImszvdellsunsuduiogl

data wtp;
Input start lower upper min max dam infor cost edu own mem time In_income age sex occupl

occup2 occup3 occup4 occupS occupb occup? status] status2;

If upper >= 9999 then upper =. ;

Else upper =up ;

If max >= 5000 then max =. ;

Else max_wtp = max ;

If rule = 9999 then rulel =. ;

Else rulel = rule ;
Proc means;

Proc lifereg;

Model(lower,upper)=/d= lognormal covb;

Proc lifereg;
Model(lower,upper)= start dam infor cost edu own mem time In_income age sex occupl occup2

occup3 occup4 occup5 occupb occup? statusl status2/d= lognormal ;

Proc freq;
table start--status2;

Run;
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The SAS System 13:13 Sunday, February 21, 2009 2
The LIFEREG Procedure

Model Information

Data Set WORK.WTP
Dependent Variable Log(lower) lower
Dependent Variable Log(upper) upper
Number of Observations 259
Noncensored Values 53
Right Censored Values 0
Left Censored Values 0
Interval Censored Values 206
Zero or Negative Response 93
Name of Distribution Lognormal

Log Likelihood

-329.2945389

Parameter Information

Parameter

Intercept

Algorithm converged.

Effect

Intercept

Analysis of Parameter Estimates

Standard 95% Confidence Chi-
Parameter DF Estimate Error Limits Square Pr > ChiSq
Intercept 1 5.8521 0.0373 5.7790 5.9252 24623.6 <.0001
Scale 1 0.5751 0.0275 0.5237 0.6316

Estimated Covariance Matrix

Intercept Scale
Intercept 0.001391 -0.000008935
Scale -0.000008935 0.000756



February 21, 2009 3

Data Set

Dependent Variable
Dependent Variable
Number of Observations
Noncensored Values
Right Censored Values
Left Censored Values

Interval

Censored Values

The LIFEREG Procedure
Model

Zero or Negative Response
Name of Distribution
Log Likelihood

Algorithm converged.

Parameter

Intercept
start

Type

Effect

start
dam
infor
cost
edu

own

mem
time
In_income
age

sex
occupl
occup?2
occup3
occup4
occup5
occupb6
occup?
statusl
status2

DF

1
1

1

RPRRRPRRPRRRPRRRRERRRRRR R

WORK.

The SAS System

Information

WTP

Log(lower)
Log(upper)
259

53
0

0
206
93

Lognormal
-225.7973099

147

13:13 Sunday,

lower
upper

Analysis of Effects

Wald

Chi-Square

242.1703

OORPOWROOOWONOORE

Pr > ChiSq
<.0001

0000000000000 OO:!
\‘
N
o
w

Analysis of Parameter Estimates

DF Estimate
1 4.0452
1 0.0029

Standard 95% Confidence Chi-

Error Limits Square Pr > ChiSq
0.4402 3.1824  4.9079 84 .45 <.0001
0.0002 0.0025 0.0032 242.17 <.0001



February 21, 2009 4

Parameter

dam
infor
cost
edu

own

mem
time
In_income
age

sex
occupl
occup?2
occup3
occup4
occup5
occup6
occup?
statusl
status2
Scale

o
H

RRRPRRRREPRPRRRRERRRRERRRERR
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The SAS System 13:13 Sunday,

The LIFEREG Procedure

Analysis of Parameter Estimates

Standard 95% Confidence Chi-

Estimate Error Limits Square Pr > ChiSq
0.0003 0.0012 -0.0020 0.0027 0.06 0.8003
0.0525 0.0713 -0.0872 0.1922 0.54 0.4613
0.0053 0.0117 -0.0176 0.0281 0.20 0.6517

-0.0121 0.0092 -0.0301 0.0059 1.73 0.1884

0.0780 0.0606 -0.0407 0.1967 1.66 0.1977
-0.0079 0.0155 -0.0384 0.0226 0.26 0.6116
0.0019 0.0022 -0.0023 0.0061 0.77 0.3792
0.1243 0.0442 0.0376 0.2110 7.89 0.0050
-0.0034 0.0037 -0.0106 0.0038 0.85 0.3573
0.0984 0.0551 -0.0095 0.2063 3.19 0.0739
-0.0282 0.0871 -0.1990 0.1426 0.10 0.7463
-0.0435 0.0984 -0.1493 0.2363 0.20 0.6585
-0.0804 0.1029 -0.2820 0.1212 0.61 0.4344
-0.1508 0.1196 -0.3852 0.0835 1.59 0.2071
-0.8028 0.4399 -1.6651 0.0595 3.33 0.0680
-0.0699 0.1524 -0.3687 0.2289 0.21 0.6465
-0.2782 0.2017 -0.1171 0.6734 1.90 0.1678
0.0077 0.0713 -0.1321 0.1474 0.01 0.9145
0.0297 0.1216 -0.2681 0.2087 0.06 0.8072
0.3661 0.0187 0.3313 0.4047
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Al gAVUNINTTIU (Standard Deviation: SD)
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aIMUYIVUNINGG I (Standard Deviation: SD)

SD =+ AVA
Tagh SD =  AUUBUUUNIATYIU (Standard Deviation)
A = Marginal Distribution voilan UM NI Lognormal
A’ = Transpose VoI A
V = Covariance Metrix

1. U DEUUUINATFIUYBIA NN ALV IMNANNAN] N2 18 (Mean WTP)

Mean WTP = (#+05°
d(Mean WTP)dg
gﬂ+°-502 5.8521+0.5(0.5751)?
A op _ !
d(MeanWTP)do o /050 (0.575 1)(g5-3521+0-5(0~5751)2 )
oo
[4.1054
(0.5751)(410.54)
_[410.54
236.10
A'=[410.54 236.10]
~[0.001391 ~0.000008935
~0.000008935  0.000756
VA [0.001391 —0.000008935| [410.54
| —0.000008935  0.000756 236.10

~ [0.568951587
| 0.174823425
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t 0.568951587
A'VA =[410.54 236.10]

0.174823425
=274.853195

SD U949 Mean WTP = +/ AVA

= +/274.853195

=16.57869702
1 d‘ T o < d‘ T
2. T;T’J‘HHJEN!‘]J‘I—!ﬂ»lWI§§1‘lﬂlﬂx‘iﬂ1Nﬁﬂgﬂ—ﬂl@ﬂﬂ'ﬂﬂ!ﬂ%ﬂ%ﬂ%%ﬂ]ﬂ

Meandian WTP = ¢*

d(Median WTP)dp

Ao B el [T [347.96
d(Median WTP)do | |0 0 0

0o

A'=[34796 0]

v 0.001391 —0.000008935
—0.000008935 0.000756

A 0.001391 —0.000008935 | 347.96 | |0.48401236
—0.000008935 0.000756 0 —-0.003109023

= 168.4169408

t 0.48401236
A'VA=[34796 0]

—0.003109023
SD U949 Median WTP = + A'VA

= /168.4169408

=12.97755527



1J‘i$ﬁlﬂ1iﬁﬂﬂ1 HazMINNY

Fo-umdana UWAIUAT WAINTBE
[ A S d‘ a [ d' A
Tu dou A e TuN 18 1ABDUNINYIAY WA, 2525
An1uNNg TINIAFEI10
Useiamsanen IATHIAAATUUNN UHIINOGoIF 1r)
dwmiailagiiv W39y

~ o &% da o a v A
anuninuilagiu AuUeITeNMIIMNEaeFA In

Mﬁiﬁﬂﬂ1ﬁﬂﬁﬂﬂﬁﬁ}11ﬂﬂ



