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Auto-parts Industry in Thailand. Master thesis, M.Econ. (Managerial Economics).
Bangkok : Graduate School, Srinakharinwirot University. Advisor Commitiee:

Assoc.Prof.Dr.Renu Sukharomana, Assoc.Prof.Dr.Aotip Ratniyom.

This research aims to evaluate the social cost of externalities caused by the impact of
water, air, noise and hazardous waste pollution from automotive industry and parts manufacturers.
The contingent valuation method or CVM is applied to interview the households those located in
the areas of plants sﬁrrounding the five plants in the four provinces; Samutprakarn, Pathumthani,
Samutsakorn, and Bangkok. About 385 samples of those households have been completed the
questionnaires. To check the reliability of the CVM resuits, the another model names two Stage
Heckman is used wh}ch requires a number of questions related to the household's behavior of
avoiding the pollution.

The result is evaluated by the two parameters; mean and median of the WTP. The mean
of WTP is 1,318.30 baht per household per year and the median of WTP is 818.45 baht per
household per year. To find the aggregate WTP of the total population in the studied areas, 29,135
housenolds in the year of 2004 is employed. This provides us the total WTP of 38,408,670 baht per
year or in other words, approximately 7,681,734 baht per year for each area. Consideration of the
plant with_ 10 years of life, this would provide us the value of 76,817,340 baht per plant. The factors
determining the magnitude of WTP to reduce water, air, noise, and hazardous waste poliution are
(1) the impact of water poliution, (2) the-interested in participation in the focus group, (3) sickness,
(4) gender , (5) age, as well as (6) income. Those four factors including factors number (1).(2), (3).
and (6) do play the positive roles with the magnitude of the WTP whereas the another two factors
(4) and (5) play the negative way to the WTP. However, the second model, Two-Stage Heckman
Model can not be processing in the program because of the limited samples received from the
survey. The mean of avoiding cost from the pollution is 667.20 baht per household per year which

is about half of the mean of WTP processing via the first model, CVM, has been calculated.
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AYT9 5 pesnaRTheuR lulsmalnet! wa. 2547 - 2548
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wmnewmn : 1. Wl w2533 - 2538 seasnawiisnmaniTel Wlduanasnain
a ‘ﬂ. = La
FOBURLNBNITWIDLTY
*
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3. 1 w.A. 2547- 48 (1.4, - 5.A.) soewelamsIaniTal (OPV) 1dsonlu
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WA TOLSTHNIWIANINNGT 1 AU TUIANINAT 5 5 TUIA 5-10 G Uaz 2UA 10 sutull
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AUNITRE RUBIYARIUNTINTOANTEUEUR TN suanTndnTeueuily
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A139 6 1NN THARTOAN e ueE L W.A. 2547 — 2548

s Dwa2547 T wr2548 % nswanuulas
(Fa) (A1) 1) w.A.2547 - 2548
UTHIUNTRARTIN 2,867,295 3,533,706 23.24

U ADTUUENUEIURA, (2548).
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TRUNA  gARIMNTTH ARIMNITY

L7
AAU dszumdudouenuaus . . 5
(UsH) uwarluam  FasaT  wATWANER  SREAT

Usenau Usznay
AFARINNTTH 'qmmwna‘m

1 doutlsznausiaseus 58 19 32.76 39 67.24
2 doutsznauuenimiseeus 38 13 34.21 25 6579
3 szuulvdh - 54 15  27.78 39 7222
4 srundemad 17 6 3529 11 64.71
5  sruunaadiu 17 4 2353 13 76.47
6 svuulelds 16 1 625 15 93.75
7 srUUAINNAY 50 15 30.00 35  70.00
8  szuuiude 40 10 25.00 . 30 75.00
9 FEUUTINEN 39 7 1795 32 8205
10 srnfduiRen 23 11 47.83 12 5217
11 Uss 59 8 1356 51  86.44
12 nszandewaznszaniisia 14 3 21.43 11 7857
13 gunsnianusie. 55 12 21.82 43  78.18
14 Buq 72 22 30.56 50 69.44
15 RRAIMNIINAVLAYY 88 13 1477 75  85.23
16 d9ndmie 62 1 1.61 61 98.39

593 702 160 22.79 542  77.21

A aoTupusug. (2545).
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(Pressure Die asing)
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o &
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aFaausaiiiou INCOME) daulngfinelégraningn 5,000 unseideu Andufenas 52.5
Tnedouluaiingldmanunainauies Andlufenay 503 dnuuriiegends (HOME) dalugy
Wutiuaesmies Andludesss 61.8

FunnslFunaR M1 (WATER) s‘ﬁé”ﬂ‘lﬁ'iﬁ'imm'aumuﬁaﬂrymmﬂﬁmqulu

o

b P L w ]
FurunuMAns wudn inguiaetivldfuilgyuinaiennsiidu wiianu Indumdy g
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L 1
Yuileu AnluFesar 8.8 nslafunaREvm19In1A (AIR) Wi nAwuiiu witAdy Asdluben
az 47.8 Mslafunaieniadas (NOISE) Aaudlufennz 9.4 valilaifinquiaadnalaFutloymun
uaREIINMMN1adadunsie (WASTE) anmisiiudeys Idasuaubailgwganinluseuln
>
10 Wt ndusretnsdalugferas 57.1 isnsduluiaaulusent (SICK) tnangs
b 13 [
Aatniauas 21.6 Andranindulsasduiunaniainiseugaainnssuy (SICKFROM) iis
= s 1 ] dl 3 o ] Q“ o
ALDINDIANABINITIUNITIE SN ssguuaniURa uta Aatiuna e n dauiauslunis
Q = d: oy ] U ar 1 v ] kY 9 4
antiulrssnsiveananaiis (JOIN) wudingnsieee eaas 55.3 fiaruseenislunisidsau
Uszgu uanannt fAdudeldaauniunedildaratunisinermenuns Wafania§ulewudd
nguieting farldanelunsinwanunaieds 1,557 umsaawusiet]
annsaaunuAA NN laNazansluN1TAANAR ENNNEN NARENI9INA NATH

a8 RazuairaInTendadune fuildasainlssugaaiunssngiusuduasiugou

'
- 2 k4 ar O

guauR Iiundss nedlhgdunwoliaue udusuusrdpauseniudrauduEusiunudn

u

+ o [l

A e a a & ) o ] o £ v = ar = a 'y a [~
WHAANUIUNULTHAUMINDY 100 U mABAfIFoUumAat NGNATDLIISEaNTUNUENALR Astiusas

¥ J
< i S

i -] = ﬁg 1 o ] 1
az 83.7 uaziladnuauludnsuingewiu 400 1,000 1,500 un saafFausiel ngu
FaatiN9asfiN1PADUAUBIATUIIRUA LA ARINAD Faay 47.4 30.2 LAY 29.9 ANSIAL

P nls.cn:o a oo aal 1 - , o a o v o

neilRdfunrwailFdudrunuluidiuanazatgruniiavinresdnuruiSudusiug

3 o ’

wualld wudn ngudetraiiuueiinsenfudnnuduiuiessiifingeluanns Wiediuiudu

q

]
) I

Fuduiiingu narade Weduauiudusuminfy 100 wmseniiGoused nguatinag
sowsuiuTuRaes Aadlufndoufeuay 57.2 unnileduuduGuiuindumindy 400 1,000
1,500 uwisiaaFaausiell nﬁuﬁqafjwﬁmimuaufmﬁi@fﬁmquﬁu%uﬁ"amamm wide fouay
16.5 9.4 AT 4.3 AMNAAL

nsdifinguset 1 hivenfuduududnduiioue ddunraiazandinauiua
AR Te i R UENE wudh AmauEuGuEuwinAL100 useaFaGousiel NANAIBEN
q:ﬁms‘mﬂmumﬂﬁLaﬁﬁimf‘mféuﬁu wiazgenfuswuduianasiniudadou feoay 9.2
uazifiaduauduluuiatui 400 1,000 1,500 mseafdeuseluaziauasaiaiiiaas
annerdaniaiufiuua tisaaansseniusaiaueaiiiaes Dudngoufosas 165 28.1 uay
12.7

woznsdfinguitesisliveniuduutududuiiauesauic lresiidmouiui
ﬂmmﬂf}wﬁaﬁuﬁﬁ’mmuﬁga‘%umuémwﬁuféuéiu nanAe ed uaududusuminf 100
umsiaaidFeusie ngudatnaznefiestiseniuAniiuienas 7.1 uazfiafudtuoudu
Fugfuilu 400 1,000 1,500 umsiaafFeuset) ngusetazmeulfasfintuiuiesay
36.1 41.7 57.4 FNRAU



A1T19 13 ANBMENIUTEIINTUIRINENAIDEN

AL NUSTEINTANART AU Xpea

et (SEX) mﬁmjj 140 36.4
WA 245 63.6
lam 65 16.9
ADNUNNN (STATUS)  UASIILLAD 305 79.2
weimine/uen e 15 3.9

fndn 21 11 14 3.7
21-301 57 14.8
2 31-401 110 28.6
(AGE) 41-501 104 27.0
51-601 52 13.5
61 Tty 48 12.4
frndndszondnm 21 5.5
UszonAnEAawusi 101 258.3
dszanAnmneulana 81 21.0
sTALNITANEN NsuNAnnausiy 42 10.9
(EDUCATE) dsauAnEUane / dam. 74 19.2
ayLFyeyn / Woa. 27 7.0

U eynsid / iaiuwin 34 8.8

qandnSoycyes 5 13

UniFeu / dndAnm 8 2.0

4197907 19 5.0

winauisia g 2 0.5
GRE winIuLFEeng 92 23.9
(JOB) AT 147 38.2
sty 60 15.6

Tailavneu 7 insreny 12 3.1

Buq 45 1.7
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A4 13 (FiD)

ANBOIZNUSTTINTANR RS AU Fanay
$aendn 5,000 U 202 52.5
5,001 -10,000 um a3 24.27
10,001 - 15,000 uw 47 12.2
15,001 - 20,000 uwW» 17 4.4
20,001 - 25,000 U 9 2.3
Meloigns
. 25,001 - 30,000 1w 6 1.5
(FDLADW)
30,001 - 35,000 1w 2 0.5
{INCOME)
35,001 — 40,000 un 4 1.0
40,001 - 45,000 uwn 1 0.3
45,001 - 50,000 umwn 2 05
50,001 — 55,000 LU 1 0.3
1INN91 55,001 U 1 0.3
AULBY 228 59.3
sgldindnaas Aansa 84 22.0
ATDUATINIRN LA 7 11567 23 57
(FROM) Yos 36 9.3
au 14 3.7
ANTOLE UIUABI 238 61.8
hegandy IRt 127 33.0
(HOME) DY 20 5.2
ANAERINNTHAIY  Aaenng 213 55.3
fmlunisusegu N
laifaanas 172 447
(JOIN)
nn7uLlae Hanaduthelussutftuun 220 57.1
(SICK) Tiflannsutelusauiiftuun 165 42.9
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#1919 13 (6i|)

ANBUZNUSZIINTANRRT CRIIGIN fouax
ANAsTNEafY Nl uaetlusasanniseeu 83 216
nsautla BAATUNTIN
(SICKFROM) madueelildifueasnlssnu 302 78.4
= rad -2 [
gARIMNITNYTE Ll nndulae
ANMNFBINITATIA  BIINT 307 79.7
g0 (CHECK)  Taidimams 78 20.3
AslasuNaR IAFUNARENIUN 34 8.8
19U (WATER) © lildSunafinmiain 351 91.2
NTLAFUNARENIE  IESUNaNENI9aINTA 184 478
2114 (AIR) LilAsunafevisana 201 52.2
MslafuNaREn  lasunaiumiades 36 9.4
tdery INOICE) Lilaf mannniades 349 90.6
Lras = $ra- = o« o
nslddunaimein  lafunsRwanvenfedumnse 0 0
124\ R8SUATY A .
lilsfunan e n1audedunse 100 100

{(WASTE)
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FNTMN 14 MTNSTAttfI994AiTaNRI8E 1 RINNITABLLLLAAUNINIALNISTARE CVM

UAA1 Bid u3n YY (%) YN (%) NY (%) NN (%)
100 UM 56 26 9 7

(57.2 %) (26.5 %) (9.2 %) (7.1 %)
400 um 16 30 16 35

(16.5 %) (30.9 %) (16.5 %) (36.1 %)
1,000 U 9 20 27 40
(9.4 %) (20.8 %) (28.1 %) (41.7 %)

1,500 U _ 4 24 12 54
(4.3 %) (25.6 %) (12.7 %) (57.4 %)

sugpauanun 85 100 64 136
385 (22.1 %) (26.0%) (16.6 %) (35.3%})

2.2 nsesEiimalsun e (Quantitative Method) |
AU UAIAN TatadngyBaniiaainuansenuseslyut uaREn1aun naRenig
2114 NaRENINdne uaruaianteududunsie Tnsddanyfmanisalldssiiuan

Contingent Valuation Method : CvM) iRaldrfadaudssiliuyadinaubuaiiazans

— —

Willingness To Pay : WTP) iWaaauaielaelifsiainndansauasianasan bid aa1s1an

<l ]

FNn91 98 Double Bounded Closed-ended wazldldsunsumanficimad SAS  lunng

=n_

Usruoauadaya annuuuaeuaNisuiiunisifiudeys 385 ga Tideyanitszuoaus
Aaun1s LIFEREG aneldsunsn SAS Imu%uyaﬁﬁlwﬁ lower bound LA upper bound
gaausiazaiFauntldlunenionef waldnnnsdssuntAfaeas MLE  AINLLLRNaas
789 Cameron Faaualf impose  WeaiFunsuanuasAnItiaziiuen s WTP ¥ 3
siiuu B (1) Lognormal (2) Weibull ua (3) Loglogistic  uda3sidangUuuviiAfigam

VANNNT MLE  Sasnsddnmusnisuanuasaaddt WTP lananamiseaziannsialilil



o o} + F
Han1593lUsunss LNAMIAT WIs13LR2aS (Intercept, Scale)
v ° 9 » < P ar .
&5y drldduanAafe (Mean) AdERg 1Y (Median)

Variable N Mean Std Dev Minimum Max imum
LOWER 385 361.8181818 539.2745100 0 3000.00
UPPER 300 B844.1666667 774.4612793 50. 0000000 3000.00
WATER 385 0.0883117 0.2841169 0 1.0000000
AIR 385 0.4779221 0.5001623 o 1.0000000
NOISE 385 0.0935065 0.2915198 0 1.0000000
WASTE 385 0 ¢ o] 0
JOIN 385 0.5532468 0.4978036 0 1.0000000
SICK 385 0.5714286 0.4955156 0 1.0000000
SICKFORM 385 0.2155844 0.4117623 0 1.0000000
SEX 385 0.6363636 0.4816716 0 1.0000000
AGE 385 43.1064935 13.9559047 16.0000000 83.0000000
EDUCATE 385 8.2545455 4.6639839 0 20.0000000
LINCOME 385 3.7097856 0.3630563 3.3979400 4.9890046
MEMBER 385 4.3688312 2.3125709 1.0000000 15.0000000
DEK 385 1.3558442 1.5071439 0 10.0000000
ZONE 385 3.1948052 2.1215595 1.0000000 5.0000000
CHECK 385 0.7974026 0.4024580 0 1.0000000

Lifereq Procedure : lognormal Distribution without explanatory variables
Data Set =WORK.BIRD
Dependent Variable=Log(LOWER)
Dependent Variable=Log({UPPER)
Noncensored Values= 0 Right Censored Values= 85
Left Censored Values= 0 Interval Censored Values= 141
Observations with Zero or Negative Response= 159
Log Likelihood for LNORMAL -285.5632962

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value
INTERCPT 1 6.7074265 0.07681 7625.725 (.0001 Intercept

SCALE 1 0.97639873 0.058443 Normal scale
parameter
Estimated Covariance Matrix
INTERCPT SCALE
INTERCPT 0.005900 0.000948
SCALE 0.000948 0.003416

Lifereq Procedure : lognormal distribution with explanatory variables
Data Set SWORK.BIRD
Dependent Variable=Log(LOWER)
Dependent Variable=Log(UPPER)
Noncensored Values= 0 Right Censored Values= 85
Left Censored Values= 0 Interval Censored Values= 141
Observations with Zero or Negative Response= 159
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Log Likelihood for LNORMAL -264.1988795
Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 4.98180224 0.778162 40,98572 0.0001 Intercept
WATER 1 0.89539794 (0.239673 13.95703 0.0002

JOIN 1 0.26480163 0.139112 3.623389 0.0570

SICK 1 0.33368018 0.140531 5.63787t 0.0176

SEX 1 -0.444182 0.144287 9.476976 0.0021

AGE 1 -0.0106891 0.005224 4.187309 0.0407

LINCOME 1 0.52579382 0.188472 7.782854 (.0053

SCALE 1 0.85262235 0.051704 Normal scale

parameter
Lifereg Procedure : Weibull Distribution without explanatory variables

Data Set =WORK.BIRD

Dependent Variable=Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 85
Left Censored Values= 0 Interval Censored Values= 141
Observations with.Zero or Negative Response= 159

Log Likelihood for WEIBULL -285.4240647

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value
INTERCPT 1 7.12999696 0.066395 11532.02 0.0001 Intercept

SCALE 1 0.76370573 0.049528 Extreme value scale
parameter
Estimated Covariance Matrix
INTERCPT SCALE
INTERCPT 0.004408 -0.000116
SCALE -0.000116 0.002453

Lifereg Procedure : Weibull Distribution with_explanatory variables
Data Set =WORK.BIRD

Dependent Variable=_Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 85

Left Censored Values= 0 Interval Censored Values= 141
Observations with Zero or Negative Response= 159

Log Likelihood for WEIBULL -265.3796185

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 5.35311786 0.764019 49.09141 0.0001 Intercept

WATER 1 0.76341198 0.22241 11.7817 0.0006

JOIN 1 0.2531921 0.12483 4.113972 (.0425

SICK 1 0.28726391 0.127078 5.11002 0.0238

SEX 1 -0.3689143 0.135693 7.391586 0.0066

AGE 1 -0.0102114 0.005118 3.981363 0.0460

LINCOME 1 0.521849986 0.178622 B8.535396 0.0035

SCALE 1 0.68188251 0.044423 Extreme value scale

parameter



Lifereg Procedure : Llogistic Distribution without explanatory variables

Data Set =WORK_.BIRD

Dependent Variable=Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 858
Left Censored Values= 0 Interval Censored Values= 141
Observations with Zero or Negative Response= 159

Log Likelihood for LLOGISTC -288.0515083
Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 6.7451261 0.077447 7585.208 0.0001 Intercept

SCALE 1 0.56800881 0.038732 Logistic scale
parameter
Estimated Covariance Matrix
INTERCPT SCALE
INTERCPT 0.005998 0.000343
SCALE 0.000343 0.001500

Lifereg Procedure : Llogistic Distribution with explanatory variables
Data Set =WORK.BIRD

Dependent Variable=Log{LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 85

Left Censored values= § Interval Censored Values= 141

Observations with Zero or Negative Response= 159

Log Likelihood for LLOGISTC -264.8564104

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 4.77517652 0.773188 38.14243 0.0001 Intercept
WATER 1 (.84628948 0.228919 13.66697 0.0002
JOIN 1 0.31014456 0.139305 4.956736 (.0260
SICK 1 0.37198172 0.142061 6.856367 (.0088
SEX 1 -0.4674739 0.14501 10.39248 0.0013
AGE 1 -0.0104786 0.005165 4.11564 0.0425
LINCOME 1 0.57635047 0.186345 9.566185 0.0020
SCALE 1 0.48390796 0.033797 Logistic scale
paramet
Cumulative Cumulative
LOWER Frequency Percent Freguency Percent
0 159 41.3 159 41.3
50 ] 0.3 160 41.6
100 28 7.3 188 48.8
200 66 17.1 254 66.0
400 31 8.1 285 74.0
500 19 4.9 304 79.0
750 g 2.3 313 81.3
800 17 4.4 330 85.7
1000 21 5.5 351 91.2



LOWER
1500
2000
3000

UPPER
50
50

100
200
400
500
750
800
1000
1500
2000
3000

WATER

WASTE

JOIN

Cumulative

Frequency Percent Freguency
22 5.7 373

9 2.3 382

3 0.8 385
Cumulative

Frequency Percent Frequency
12 4.5 12

13 4.3 13

1 0.3 14

66 22.0 80

10 3.3 90

47 15.7 137

60 20.0 197

31 10.3 228

19 6.3 247

10 3.3 257

21 7.0 278

22 7.3 300

Frequency Missing = 85

Cumulative
Frequency Percent Frequency
351 91.2 351
34 8.8 385
Cumulative
Frequency Percent Frequency
201 52.2 201
184 47.8 385
Cumulative
Freguency Percent Frequency
349 90.6 349
36 9.4 385
Cumulative
Frequency Percent Frequency
385 100.0 385
Cumulative
Frequency Percent Frequency
172 44.7 172
213 55.3 385
Cumulative
Frequency Percent Frequency
165 42.9 165

220 57.1 385

Cumulative
Percent
96.9
99.2
100.0

Cumulative
Percent
4.
4.
4,
26.
30.
45,
65.
76.
8z,
85.
9z,
100.

L4]

O N ~NWONNONNNW

Cumulative
Percent
91.2
100.0

Cumulative

Percent
52.2
100.0

Cumulative
Percent
90.6
100.0

Cumulative
Percent
100.0

Cumulative
Percent
44 .7
100.0

Cumulative
Percent
42.9
100.0
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Cumulative Cumulative
SICKFROM Frequency Percent Frequency Percent
0 302 78.4 302 78.4
1 a3 21.6 385 100.0

Cumulative Cumulative

SEX Frequency Percent Frequency Percent
0 140 36.4 140 36.4
1 245 63.6 385 100.0

Cumulative Cumulative

AGE Frequency Percent Frequency Percent
16 1 0.3 1 0.3
17 4 1.0 5 1.3
18 2 0.5 7 1.8
19 3 0.8 10 2.6
20 4 1.0 14 3.6
21 4 1.0 18 4.7
22 6 1.6 24 6.2
23 3 0.8 27 7.0
24 3 0.8 30 7.8
25 11 2.9 41 10.6
26 2 0.5 43 11.2
27 6 1.6 48 12.7
28 6 1.8 55 14.3
29 8 2.1 63 16.4
30 3 2.1 71 18.4
31 12 3.4 83 21.6
32 10 2.6 93 24.2
33 8 2.1 101 26.2
34 6 1.6 107 27.8
35 12 3.1 119 30.9
36 8 2.1 127 33.0
37 10 2.6 137 35.6
38 14 3.6 151 38.2
39 9 2.3 160 41.6
40 21 5.5 181 47.0
M1 6 1.6 187 48.6
42 16 4.2 203 52.7
43 15 3.9 218 56.6
44 8 2.1 226 58.7
45 8 2.1 234 60.8
46 5 1.3 239 62.1
47 9 2.3 248 64.4
48 19 4.9 267 69.4
49 2 0.5 269 69.9
50 16 4.2 285 74.0
51 4 1.0 289 75.1
52 8 2.1 297 77 .1
53 7 1.8 304 79.0
54 S 1.3 309 80.3
55 9 2.3 318 82.6
56 9 2.3 327 84.9



Cumulative Cumulative

AGE Frequency Percent Frequency Percent
57 3 0.8 330 85.7
58 2 0.5 332 86.2
59 4 1.0 336 87.3
60 1 0.3 337 87.5
61 5 1.3 342 88.8
62 4 1.0 346 89.9
63 1 0.3 347 90.1
64 1 0.3 348 90.4
€5 6 1.6 354 91.9
66 2 0.5 356 92.5
67 4 1.0 360 93.5
68 3 0.8 363 94.3
69 1 0.3 364 94.5
70 3 0.8 367 95.3
71 1 0.3 368 95.6
72 4 1.0 372 96.6
73 1 0.3 373 96.9
74 3 0.8 376 97.7
75 1 0.3 377 97.9
76 1 0.3 378 98.2
77 2 0.5 380 98.7
78 1 0.3 381 99.0
79 2 0.5 383 99.5
80 1 0.3 384 99.7
83 i c.2 385 100.0

Cumulative Cumulative
EDUCAT Frequency Percent Frequency Percent

0 21 5.5 21 5.5
4 101 26.2 122 31.7
6 81 21.0 203 52.7
9 42 10.9 245 63.6
12 74 19.2 319 82.9
14 27 7.0 346 89.9
16 34 8.8 380 98.7
20 5 1.3 385 100.0

Cumulative Cumulative
LINCOME Frequency Percent Frequency Percent

3.397940009 202 52.5 202 52.5
3.875061263 93 24.2 295 76.6
4.096910013 47 12.2 342 g8g.8
4.243038049 17 4.4 359 93.2
4.352182518 9 2.3 368 95.8
4.438332694 6 1.6 374 97.1
4.511883361 2 0.5 376 97.7
4.574031268 4 1.0 380 98.7
4.62838893 1] 0.3 381 99.0
4.67669361 2 0.5 383 99.5
4,720159303 1 0.3 384 99.7
4.989004616 1 0.3 385 100.0
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0
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99
61
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15
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3
9
7
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Percent
20.3
79.7

Percent
29.4
15.3
25.2
13.5
16.6

Cumulative
Percent Frequency
6.0 23
15.1 81
14.3 136
25.7 235
15.8 296
10.4 336
3.9 351
3.1 363
1.3 3868
2.6 378
0.3 379
0.5 381
0.3 382
0.5 384
0.3 385
Cumulative
Percent Frequency
37.7 145
21.6 228
22.9 316
11.2 359
3.6 373
1.0 377
0.8 - 380
0.5 3s2
0.5 384
0.3 385

Cumulative
Percent

6.
21.
35.
61.
76.
a7.
91.
94.
95.
98.
98.
g9,
99.
99.
00.

1

a8

99.
99.
100.
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Cumulative

Percent
3az.
59.
82.
93.
96.
97.

Cumulative Cumulative
Percent

Frequency
113
172
269
321
385

29.4
44.7
69.9
83.4
100.0

Cumulative Cumulative

Frequency
78
385

Percent
20.3
100.0
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desanluaseiddauanieting 385 faatine Fadeanualin Msinszidoy
panfainef Weludtuauimatae 1 600 et (MHARWIN T) WUFIEAHIENITUANUAY
WL Lognormal SiAcnumnzanfigaiiasaniden MLE Aafian soiulundsuiitadenld
nsamanlaeldnisuanuas wuy Lognormal Geldinan wasiives 4 uas o A wITMA
A 1A Fiseigu 189 WTP Midauanslumise 16

13719 15 ANBHLENITUANUAITRYS WTP 2INN138189901AAUIN

ANEUZNITUANLA A1 MLE #Atuatuléaann A1 MLE fiauatulsann
(Distribution) wuudaead biffauls wuLAnaeRiRsawys
(LnLy) (LnL)
1.Lognormal : -285.5632962 -264.1988795
2 Weibull -285.4240647 -265.3796185
3.Loglogistic -288.0515083 -264.8564104

< s a -
VU HENITATWITUIINADUNILADT

71979 16 nnrlszanuAeRaead WTP uasAsegIuaes WTP

ANRTR / AAurata aanisdszaaidnialdinng
wanwaaLUlLognormal
ANSENN UTRY Max Log-Likelihood ANUULIAI88aN13UAN -285.5632962

was Lognormal #laddisautls Characteristic X (LnL,)
AT U9 Max Log-likelihood AMNULLIAIR8INITUAN -264.1988795

ua9 Lognormal NdlFauils Characteristic X (LnL)

A7 Intercept () 6.7074265
A Scale (o) 0.97639873
ARRLT8Y WTP (Lnwafaiaw)’ - 1,318.30
ATBHFINIRY WTP (L v/pfaBeu)’ 818.45
Pseudo R (%) 7.48
WA TUNITUANIAINDIY Lognormal AMWINMATF | Tne\¥gmesialuil
(1) Mean WTP = exp(‘u+0'502)

i

(2) Median WTP e
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9 InL -264.1988795
(3) Pseudo R" = 1- = 1- x100% = 7.48%
inL, -285.5632962

azlaAn MLE  999n58R18/2989 WTP uul LNORMAL WEIBULL uax
LLOGISTIC  iflu  -285.5632962 -285.4240647 LAY -288.0515083  R4ATWITUUN

Mean W&z Median _mnma?ns:mﬂﬁ'fmuu Lognormal A1NQMe (Renu Sukharomana.
1998) 1#fasalul
Mean WTP = exp(#+0'50-)
Median WTP = e’
L
PseudoR* = 1.0
InL,
e U (intercept) = 6.7074265
war G (scale) = 0.97639873
azld
Mean WTP — 2 71828(6.7074265+0.5(0.9?6398?3)‘2)
= 1,31830 um
Median WTP = 271828

= 818.45 U

AMNANARLIBIAT WTP 9791 1,318.30 unsanfidausall aziudnlsssauilafu
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22 (5 ppm)
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AMRATEIU
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AFUATIEN

1, ArAaruiiunIAua:
# (pH value)

2. ARAea (TDS wie

Total Dissolved Solids)

3. AWTUARDE
{Suspended Solids)

4. frunni
(Temperature)

5. Avitanau

6. Fa WA (Sulfide as
H28)

7. Yaenlus (Cyanide
as HCN)

5590

Taiviu 3,000 un/a. visoauANAILAIUFAL
Ussinvaasumaasasfninme wiatssuman
Tsaaugmatunss ﬁﬂm:nﬁumimmu
NARHLANA27LA LY 5,000 Nn/a.

i aflazszunoaumseinnsosRTiAnAa
LAN (Salinity) 1w 2,000 NN./8. W30AIGVLLA
AnfideatnithesfisunnninAiiaiea Al
at/luunasthnsosviarimzialilidiu 5,000
WA,

T2t 50 un./a. viaaauAnAnudaus
Uszinmaseunaasasiutingie wisUsaumees
Tsarugmnatmnssu wiselszumuesssuunin
13'1Lﬁﬂmuﬁmmm?s‘umsmuQuuaﬁm
WhanuAlTus LAY 150 Nn/a.

Titin 40°C

Lifhnefuiya

Taivin 1.0 un/a.

T 0.2 un/a.

pH Meter

Tpwiaigoumnil 103-
105 8971 C wnan 1

Fiua

nyatuNIEANENTadly
wha (Glass Fiber Filter
Disc)

\Aresdagunil Snune
NINIRALFABLETUN
T ldRvum

Titrate

NAUUATZAINAIEAE
Pyridine Barbituric Acid
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8. ezl (Fat,

Qil and Grease)

9. vafunanlasd
{Formaldehyde)

10. grslsznavuiusa
{Phenols)

11. ARBTUBATS (Free
Chlorine}

12, asildtlaamuite
MAnAngRawsadnT
(Pesticide}

13. Arilled (5 Suil
NN 20 °C
{Biochemical Oxygen
Demand : BOD)

14, Arfvadiu (TKN
w8 Total Kjeldahl

Nitrogen)

15. Andlad (Chemical
Oxygen Demand ;
CoD)

16. Tauzuiin

{Heavy Metal)
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UssimaaaumReraafTN e WeLssLmaed
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ANAAFINBEAY LH9
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wazludu
Spectrophotometry
nARURYANENLAT 4-
Aminoantipyrine
lodometric Method
Gas-Chromatography
Azide Modification ¥
grunni 20°C s 5
u

Kjeldahl

Potassium Dichromate

Digestion
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1) danz& (Zn) Lt 5.0 un/a. Atomic Absorption
Spectro Photometry 11im
Direct Aspiration w3935
Plasma Emission
Spectroscopy 1A ICP

2) Inadlenatiodngn  LdAu 0.25 un/a.

ealtin

(Hexavalent
Chromium)
3) Tandlanatinlngan
LU
(Trivalent Chromium}
4) naumd (Cu)
5) WARIHDHE (Cd)
6) LuLFenl (Ba)
7) m:r‘T'q (Ph)
8) Aiia (Ni)
9) uNANIlA (M)

10). anfinlia (As)

1) 1 madiaN (Se)

12) Usem (Hg)

T 0.75 wn/a.

Liviiu 2.0 un.a.
1iu 0.03 un/a
Lifiu 1.0 unsg

Taiin 0.2 un./a.
Taiifiu 1.0 unJa.
Laiifiu 5.0 un./a.

Tuiifiw 0.25 un /a.

T 0.02 wn/a.

Taitfi 0.005 unJa.

Atomic Absorption
Spectrophotometry %iis
Hydride Generation Y38
7% Plasma Emission
Spectroscopy Bl
Inductively Coupled
Piasma : ICP

Atomic Absorption Cold

Vapour Techique

N NsuAILANNGAY. (2549)
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The SAS System .
Variable N Mean Std Dev Minimum Maximum

LOWER 600  328.7500000 493.0850084 0 3000.00
UPPER 488 815.9836066 749.6204760 50.0000000 3000.00
WATER 600 0.1350000 0.3420087 0 1.0000000
AIR 600 0.4233333 0.4944995 0 1.0000000
NOISE 600 0.0966667 0.2957499 0 1.0000000
WASTE 600 o 0 0 0
JOIN 600 0.5600000 0.4968011 0 1.0000000
SICK 600 0.5233333 0.4998720 0 1.0000000
SICKFROM 600 0.2016667 0.4015794 0 1.0000000
CHECK 600 0.8133333 0.3899688 0 1.0000000
SEX 600 0.6300000 0.4832071 0 1.0000000
AGE 600 42.3550000 17.2810117 16.0000000 289.0000000
EDUCATE 600 8.5133333 4.5413870 o 20.0000000
LINCOME 600 3.7214121 0.3601733 3.39794Q0 4.9890046
MEMBER 600 4.3583333 2.4657786 0 23.0000000
DEK 600 1.4500000 1.5486005 0] 10.0000000

The SAS System
Lifereg Procedure

Data Set =WORK.BIRD

Dependent Variable=Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 Right Censored Values= 112
Left Censored Values= 0 Interval Censored Values= 234
Observations with Zero or Negative Response= 254

Log Likelihood for LNORMAL -457.6822782

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value
INTERCPT 1 6.57393514 0.059041 12397.58 0.0001 Intercept

SCALE 1 0.95391216 0.044507 Normal scale
parameter
Estimated Covariance Matrix
INTERCPT SCALE
INTERCPT 0.003486 0.000468
SCALE 0.000468 0.001981
Data Set =WORK.BIRD
Dependent Variable=Log(LOWER)
Dependent Variable=Log(UPPER)
Noncensored Values= 0 Right Censored Values= 112
Left Censored Values= 0 Interval Censored Values= 234

Observations with Zero or Negative Response= 254

Log Likelihood for LNORMAL -439.4875219
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Lifereg Procedure
Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 5.156330718 0.577359 79.66736 0.0001 Intercept

WATER 1 0.47082539 0.158787 8.791992 0.0030

JOIN 1 0.2469508 0.113816 4.707778 0.0300

SICK 1 0.18450722 0.111 2.763003 0.0965

SEX 1 -0.3818866 0.115866 10.86318 0.0010

LINCOME 1 0.35231365 0,148468 5.631109 0.0176

SCALE 1 0.8887553 0.041774 Normal scale
parameter

Lifereg Procedure

Data Set =WORK.BIRD

Dependent Variable=Log{LOWER)

Dependent Variable=Log{UPPER)

Noncensored Values= 0 Right Censored Values= 112
Left Censored Values= 0 Interval Censored Values= 234
Observations with .Zero or Negative Response= 254

Log Likelihood for WEIBULL -458.9202789

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/value
INTERCPT 1 7.00505676 0.052286 17949.52 0.0001 Intercept -

SCALE 1 0.76840182 0.038812 Extreme value scale
parameter
Estimated Covariance Matrix
INTERCPT SCALE
INTERCPT 0.002734 -0.000157
SCALE -0.000157 0.001506
Data Set =WORK.BIRD
Dependent Variable=Log(LOWER)
Dependent Variable=Log(UPPER)
Noncensored values= 0 Right Censored Values= 112
Left Censored Values= 0 1Interval Censored Values= 234

Observations with Zero or Negative Response= 254
Log Likelihood for WEIBULL -442.3571663

Variable DF Estimate S&td Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 5.36258032 0.565581 89.89971 0.0001 Intercept -
WATER 1 0.41820248 0.143632 8.477503 0.0036
JOIN 1 0.17974501 0.102828 3.055581 0.0805
SICK 1 0.18539244 0.099825 3.449125 0.0633
SEX 1 -0.2785947 0.105265 7.004458 0.0081

LINCOME 1 0.40036105 0.14401 7.728864 0.0054
SCALE 1 0.72559139 0.036841 Extreme value scale
parameter



Data Set =WORK.BIRD

Dependent Variable=Log(LOWER)

Dependent Variable=Log(UPPER)

Noncensored Values= 0 ARight Censored Values= 112
Left Censored Values= 0 Interval Censored Values= 234
Observations with Zero or Negative Response= 254

Log Likelihood for LLOGISTC -463,5154201

Variable OF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 6.61013563 0.060659 11875.03 0.0001

SCALE 1 0.56081318 0.029798
parameter
Estimated Covariance Matrix
INTERCPT
INTERGCPT 0.003679
SCALE 0.000167
Data Set =WORK.BIRD
Dependent Variable=Log(LOWER)
Dependent Variable=Log(UPPER)
Noncensored Values= 0 Right Censored Values= 112
Left Censored Values= O Interval Censored Values= 234

Observations with Zero or Negative Response= 254

Log Likelihood for LLOGISTC -443.2083929

Variable DF Estimate 8td Err ChiSquare Pr>Chi
INTERCPT 1t 4.91125642 0.583877 70.75272 0.0001
WATER 1 0.46578788 0.158006 8.6902 0.0032
JOIN 1 0.2038738 0.11678 6.332688 0.0119
SICK 1 0.21602595 0.112557 3.683544 0.0550
SEX 1 -0.3886471 0.116299 11.16762 0.0008
LINCOME 1 0.41286886 0.150581 7.517676 0.00861
SCALE 1 0.51415174 0.027702

parameter

Cumulative Cumulative
Percent

LOWER Frequency Percent Frequency

] 254 42.3 254

50 1 0.2 255
100 52 8.7 307
200 97 16.2 404
400 50 8.3 454
500 32 5.3 486
750 16 2.7 502
800 22 3.7 524
1000 32 5.3 556
1500 32 5.3 588
2000 9 1.5 597
3000 3 0.5 600

Intercept

Logistic scale

SCALE
a.000167
0.000888

Label/Value

Intercept

Logistic scale

42,
42,
51.
67.
75.
81.
83.
87.
92.
98.
99.
100.

3

O U O ~NWNOC~NWND;
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Cumulative Cumulative

UPPER Frequency Percent Frequency Percent
50 22 4.5 22 4.5
100 1 0.2 23 4.7
200 112 23.0 135 27.7
400 19 3.9 154 31.6
500 75 15.4 229 46.9
750 96 19.7 325 66.6
800 50 10.2 375 76.8
1000 32 6.6 407 83.4
1500 17 3.5 424 86.9
2000 32 6.6 456 93.4
3000 32 6.6 488 100.0

Frequency Missing = 112

Cumulative Cumulative

WATER Frequency Percent Frequency Percent
0] 519 86.5 519 86.5
L] 81 13.5 600 100.0

Cumulative Cumulative

AIR Frequency Percent Frequency Percent
o 346 57.7 346 57.7
1 254 42.3 600 100.0

Cumulative Cumulative

NOISE Fregquency Percent Frequency Percent
0 542 90.3 542 90.3
1 58 9.7 600 100.0

Cumulative Cumulative
WASTE Frequency Percent Frequency Percent
4] 600 100.0 600 100.0

Cumulative Cumulative

JOIN Frequency Percent Frequency Percent
0 264 44 .0 264 44.0
1 336 56.0 600 100.0

Cumulative Cumulative

SICK  Frequency Percent Frequency Percent
0 286 47.7 286 47.7
1 314 52.3 600 100.0

Cumulative Cumulative
SICKFROM Frequency Percent Frequency Percent
0 479 79.8 479 79.8
1 121 20.2 600 100.0
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AGE
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56

1

Frequency
112
488

Frequency
222
378

Frequency

Percent
18.7
81.3

Percent
37.
63.
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G
0

Cumulative
Frequency
112
600

Cumulative
Frequency
222
600

Cumulative
Frequency

2

6
11
16
22
28
37
46
56
75
83
a5
108
119
139
151
165
183
197
217
234
247
265
277
309
320
338
359
369
380
3980
402
426
430
451
456
471
479
486
496
506

Cumulative
Percent
18.7
100.0

Cumulative
Percent

37.

100.

Cumulative
Percent
.3

0
8
7
7
7
2
7
3
5
8
]
0
8
2
2
5
5
8
2
.0
2
2
2
5
3
3
8
5
3
¥
0
0
7
2
0
5
8
0
7
3

0
0
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AGE
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
78
80
83

289

EDUCA

MEMB

TE
0
4
6
9

12

14

16

20

ER

OO ONOO AR ORN =D

-

Frequency
5

== = NN R S S W - W R OO W NN RO OO

Frequency

28

150

109

80

133

43

51

6

Frequency

1
32
103
81
153
94
63
22
15
9
15

Percent

D000 0000000000000 =000 = ===0
NN WWARNRNONDWON 00N WLDo W o o

Percent

4,
25.
18.
13.
22.

7.

8.

1.

Percent

0.
5.
17.
13.
25.
15.
10.
3.

N - N

(S I F R S BN I S I I I I L A

7

O LONO

48]

Cumulative
Frequency
511
517
524
532
538
543
547
549
556
559
564
569
573
576
578
583
584
587
588
589
593
595
597
598
599
600

Cumulative
Frequency

28

178

287

367

500

543

594

600

Cumulative
Frequency

1

33

136

217

370

464

527

549

564

573

588

Cumulative
Percent

85.
86.
87.
88.
89.
90.
91.
91.
92.
93.
94.
94.
95.
96.
96.
97.
97.
97.
98.
98.
98,
99.
99.
98,
99.
100.

Cumulative
Percent

4.
29.
47.
61.
83.
90.
99,
00.
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Percent

0.

5.
22.
36.
61.
77.
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91,
94,
95,
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5
7
2
7
3
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5
0
5
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1
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Cumulative
Frequency
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342
483
547
573
585
583
597
599
600

Cumulative
Percent

98.
99,
99.
99.
99,
98,

100 ..

35.3
57.0
80.5
91.2
95.5
97.5
98.8
99.5
99.8
100.0

3

O o ~NON O

Cumulative
Percent
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