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Ci ty  and County, Howard County, and Harford County).' The sub-samples 
represent groups, each of which exhibits reasonable internal 'homogeneity, for 
which we have at  least one-hundred and fifty responses. Even with these 
conditions, however, the statistical results are less significant than the earlier 
ones because of the smaller sample size. 

The results suggest regional similarities and differences (Table 3.9). Some 
consistency is evident as signs on all coefficients are the same for all regions. 
Thus an increase in the hypothetical tax decreases the probability of 
acceptance of the tax associated with water quality improvement. Additionally 

'the effect of partitzipation and race an willingness 'to pay for the improvement 
is consistent acrose all regions. 

I 

Table 3.9 
. . 

a Logistic. ~ o d e l '  Estimates Related to .the Probability a Respondent 
Will Accept a Tax Increase to Improve Chesapeake Bay Water Quality, 

by Geographic Area \ 

Variable Southeast Westb - , Northc 

Constant .334 .71 .12 
/ (*941d (*W (.30) . 

b u n t  of Tax . . * -. 050 - .070 -. 023 
F (3.33) (3.04) (1.77) , \ 

' .  
DI. : Tax .041 .Oh 2 . .015 , 

(3.15) (3.00) (la361 - , - - 
- ~hi-quaxkd for . I  . . 

likelihood ratio 36.5 37.2- , .  1 ,48.6 - - 

''''a~ist. of ~olilbia' and Cotmtiea of ~ i n 4  George's. C h a r l e s  and Ann& Arundel 
bNorthern Virginia and Montgomery County % 

cBaltimore.City. and Countica of Baltimore, Earfoxid and H-d' 
dt-ratio . in patanth-' 

There are, however, eymtematic differencee across regione. Usere frdm the 
' Northern region are wil l ing to pay on average mubatantially more than those 

from the southeast or western regions. The figure. for nonuaerm are 'less, 
d i s p k t e  &cros;e region., with tho- for the Weet r e g w  minewhat larger. The 
estimated willingnese to pay. figures are presented in Table 3.10. 



- . .  - Estimated Willingness to Pay for Acceptable Water Quality by Region, 
Participation, and Racial Composition of Household, 1984, 

Region 

Household Characteristic Southeast West North 

, , 

White, User $124 $133 $224 
22 25 77 . Non-wi te , User 

Non-Whi t e, Noa-user 7 . 10 .-5 
White, Non-user . 37 55 . 15 . .  - 

I 

. -5 

7 

In the .preceding contingent valuation expqriment we presetnt non-zero 
-. willingness to pay estimates for non-users a s  well aa Yiera. There &,.a 

number ,lif reasom why non-ueers miry be willing to pay for'.improved ,-tar 
A <  quality, I one of these reasons hde Ikon ' latielled : exietence d u e  . by - 

?on-market benefit. analysis (Krutilla) &d *ma from' early ' e.pqqieqces ' . 
. applying benefit c o d  analyein to -*water resources projectei Individuds. whoe 

- - nekerxeuae a reedurce e i a e r  directly or indirbctly 'a never intend to utie it' I 
1, 

. mag "il+Ul be. willing to pay to impmve , ita q U t y  or &sure its ,e&tence. A 

, . Fdrmal. studies of e x i e n c e  value are limited,' but spm6 . empisid e ~ d e n c e  
exists. Fisher and Raucher (1984) suadest that, nonuee benefitis (including . 

- both option value and exirrtsnce value) ere some .fraction ,of the8 use 4alue of , 

'water, quality 'changes. Other research (e.g.i Wabh- et  $., 1985; S c h u b  e t  d o .  
1983)' suggesh that exiatence ;value map be, greater th$~ urrs value, , and . 
sometimqa subatantially so. 

I 

Existence value ia a frequent@ cited concept in the literature, and eeverd 
studieo have attempted to derive explicit eetimates, of ekbtenco value ' . 

, aseochbd with -tor qunlity (Mitchell and Carson, 1981; Cronin,- 1982; -W$89 e t  
d., 1978; Deavauapea e t  aL, ,1983). Nonetheleae, no 'consensus exisk dn the - 
models which underlie the measurement. Behaviorally b-d methodm of 
welfare memumment are unantisfactory -becguso, by definition, adatonce value 
ia unconnected wi th  behavior. Suspicion surrounds eontingent valuation 

. estimates of exinten- value bocauae theso estimatee are even ilells susceptible 
to praof or disproof than contingent, valuation sotimatee of urrs' dues Wen 
more to the point, the success of a contingent vnluation'appmach depend6 ,on . 

well defined questions. Without a clear idea of the m~tivatiom behind 
existence - d u e ,  properly focused questions are difecult tp dd@e. 



Table 4.3 

Annual Benefit8 per Beach User from a 20 Percent Decreaae 
in Pollutant, by Beach 

1984 

Calculation Method A. Calculation Method Bb 

Corrsumer Surplus C o n s m e r  Surpl w i 

Beach Before After Baraf its Before A f t u  Benefits 

Sandy Point ' 133.94 169.03 35.09 342.04 379.33 37.06 

Fort saallwood .82 5.17 4.35 57.69 73.13 15 ;44 

chkapeake Bepch 36.32 43.88 7.56 67.189 ' 60.77 -2.88 

i Rod C Reel Club 10.32 16.19 5:W 259.81' 284.08 24.27 , , , '  

Porter's k Beach 5.95 8.46 2.54 12.20 12.34 1.14 , 
\ 

R* point 80.38 89-63 0.1s i 79 .a  igi:02 .11..'34- . : - 
\ . . 

point ~ookout 16.86 22.61 6.76 316,F 4h6.06 99.7,9 : , . - 
1 

I - 
. B a y  ~ i d g e  , 17a. 18 2m.d 26.58 171.g 178.98 7.34':; 

Ua6i'~cnch - 5-38 -1o.n- 4.89 220.68 3 ~ ~ 9 9  , y4.31 

.With lCth+ A, the &erage cons- surplus for i c)iuUa in quality a t  beach 
j L t+en over a a q l e  which includea a l l  b e d  rum ihbther or not -they . 
visited beach j. 

b ~ % t h  lbthod B, the average -mer surplus for a chenge'in quality a t  b - 9  
- j is takan war a serple which iztcludu a usem of beuch 3. 



Table 4.4 

' Annual Benefits per B e a c h  User f r o m  a 10 Percent Decrease 
in Pollutant, by Beach 

1984 

Calculation Method Am Calculation Method. B b  

Consumer Surplus Consumer Surplus 
Beach Before After Benefits Before After Benefits 

. . 
L. 

; Sandy point 

. - Fort S d  lwood .82 1.50 is8 57.69 - ,  
69.28 -'11.59 

Chesapeake Beach 36.32 39.96 -3.64 57.89 61. ll e 3.22 

Rod- & Reel Club 

Porter's New Beach 5.95. 7.12 . 1.17 12.20 13.55 1.35 

Rocky Point 80.38 84.82 4-44 ' ; 179.65 1&; 63 8.98 . 
a 3 

Point Locikout . 15.86 18.73 ' -2.87 315.'27 363.61 '48.34 

Bay Ridge 178.18 191.08 12:d 171.46 ' a76.55 
*% \ 

4 * 

5.09 
, 

I 

M i a m i  Beach 5.38 7 . 3 4  .,1.96 * 220.68 26i.16 40.48, 
, . 

- .  

. ?With Method A, , the averGe consumer surplusi f o r  a changeC i n  quality a t  beach . , 
j is taken over a sample which includts  all bedch users, whether or  not t h y '  
v is i ted  beech j . 

bWith Method I, . the average couaumer s&lG for a change i n  quality a t  beach , 
' 

j is taken over.-a sample which includes. users of beach j. . * 



Table 4.5 

Annu* Losses per Beach User from a 2.0 Percent Increase 
in Pollutant, ' by Beach 

1984 
\ 

I 

Calculation ~ethod As , Calculations Method Bb * 

Consumer Surplus ' consumer Surplus 
Beach Before After , Losses, Before - After Losses 

- L 

Sandy point * 133.94 106.54 (27.40) -342.-04 311.26 (30.78) 

Fort Smallwood .82 .29 (.53) 57.69 47.63 (10.06) 
- .  

Chesapeake Beach 36.. 32 29.81 - (6.51) , 57.89 55.27 (2.62) . 
% ,  - 

Rod & Reel Club 10-32 ,6.25 (4.07) -1.259.81, 239.35 '(20i46) 
I 1  

" .Portergs New ~each\ f 5-95 4.05 . (1.90) '12.20 11,24 (096) 
, 

80.38 ~ocky Point 7Z826eP -(8.12) 179.65 -166.81 02i84) * 

. 
Point Lookout IS.@ , \ 11;s ' (3.64) 315.e , 253.41 (61.86) *- I - I  

, I 

1 -  3 . \ ,: 
Bay Ridge ' 178.18 - 154.56 (2'3.62) 171.64 164.55 (7.09) , . ? 

- 1 ' v  ? - ~, 

'~iami Beach 6 .'38 3;06- ( 2 2 )  220.68 '172.41 . (48.27) ' 

I I ' f .  

I . ,  , ' . .1 

, % 

. J .  

.With Method the ahrage. cbAumer surplus ip= q! =ha& in 'quality, at beach 
j is taken over a sample ivhich includes all beach users whether or not they 
visited beach j . % .  ,. 

b~ith Pkthad I). t k  -average qtns-r surplus for a change is gualit~ at beach 
j is t a k a  over a s-le which includes only users' of 'beach j. 
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where the set. J includes the two cases: state and local beaches, r is the 
element of the vector .which serves as  the.price coefficient, and vf r $'we t 
1 - I  To expand to annual welfare change, this value is  multiphed by he 
number of choice occasions estimated in the continuous choice model. 

These equations were used to estimate the benefits, from hypothetical 
water quality changes. To be consistent with the varying parameters model 

households), the total gains from a G R , a m ,  3&-'mprovement in water quality 
weie estimated to be n e a r ~ y ~ ~ " c r ~ ~ $ ~ & & d f  The estimated loss for  a 20 
percent degradation was approdhat'di'y fIiii:i&i& 

"44 
Reiteratmg, the purhae  for ,our work was to offer benefit estimates based 

on different methode eb ae to provide a range of reasonable values. The two 
models derive f$om two different conceptuakatione *of the recreationalists' . . 
decisions. The, continuous, neoclaesical model (repreeented here by the 
varying parameters' model) is strictly correct only if 'interior solutions 
characterize demand for each site,. .with all individuals attending all sites. 
.Another drawback of this ~ o d e l  i s  that, bqcause ,of the econometric functidna 
estimated, total benefits cannot Iegitimately b/r added acroas sites. Thia sort 
of aggregation provides upwardly biased remalta. 

. . *  I - ,  
The .diacred'/conlinuou~ choice model, ; on;, the ' other , k d , ,  . begins by 

emph'bizhg the, corner-sdlutfon nn$ui.s' ' of . the docwon ' on '- k h  choice . 
oc~asion.: . Thus, ' the' .substitutability among aitas receiyiti epeqial attention. 

' The.. deciajon about numbep of t r ipa~ per ,sa&op la :$ot ; w e l l . , @ t e g ~ t e ~  into the 
estiidetion: p.rqceis. '-Thbm modck tend, to (-+vide' lo*i 1 estiiktho of ,'aggregate 
benefilt. be,ausi  -the, ,effect of - rater " qualify improvementi :on, demand &or trips 
ia not well ,accounted for JJf .'the ad hoc .incluaiv(r value variables ih the trips 
equation. 

i 
\ .  i 1 

The estimated, bqnefit change resulting frorn,'chanpes in  Chesapeake Bay. 
water quality .at  the 'weat6rn shore beachee ' is presented in   able '4.10 for the , 1 

two modek. Predictably, the. varying *-p-eter model- offers the largeat 
change. . '  

Table 4.10 
Cornpariaon of ,Benefits Baaed on a' Varying Parameter Model 

and Discrete/Continuous Choice . 

Change 
Model . 20 Percent Improvement 20, Percent Degradation 

, . - - - - - - -  
Varying Paiameter -(in thousands) - - - - - - - - - 

upper bound I '$26,160 - $25,839 



I -  able 6.12-, 
Per Boater Annual. Benefit.. from a 10% Decrease in Pollutant 

in .4ch &graphical Area 
- .  

, - 
Calcu'lation Bkthod A I . ldalculetion Method B 

I 6' 

County 'with a -, . - 

Water. Quality Consumer Surplus Consumer' S h l u e  , ~onsumer su rp lk  Consumer Surplus 
Chenge . Befdre Chellge After Change Benefits . , - \- 

After Change . - \,~e~;=fit* Before Change - .  
/ > 

.& 
/ - >  

Anne Arundel' $30.01 ~ , $33.30 - . . . $3.29 $119.05' $127.46 $8.41 
I 

Baltimore + 15.OP 17.38 ' 2'32 49.83 ++; 54.95 5.12 
i .\ 

Calvert 17.60 18.60 - '  l.li 108.57 111.38 2.8'1 - 
, - 

C e c i  1 4.80 '5.43 -63 . 18.55 19.51 .96 0 w 
\. - 

Charlea . .38.79 . ' 46.05 7.26 ' , 38.34 43.40 5.05 . . 

Queen Anne's 26.17 28.99 . . 2.81 61.79 63.98 2.24 
I .  

St. Mery's 14.80 16.03 ' 1.23 139.22 143.71 4.49 

Somerset 7.17 7.60 .44 99.18 101.95 2.77 

Wicorico 7.87 8.60 .73 32.82 34.53 1.71 



-I '  able, 6.13 

. - Per Boater ~ n n u a i  - Benefltti .fmm a 20% decreke in Pollutant 
in each4+"jpkpPical Area - - .. - - 

. . , - . .* , - 
\ .  

- 
. , I . '  - 

; 
&lculation hta'od . , A , , , , ~a%culation Method B 

cnmtr-with - . -. - - /  ,- 

Water Quality Conather Surj~lua '~anau&r Shilus Consumer Sirrplue COW*~ Surplua " 
Change ' - Before Cbmge -After C w a  kipfit. Before Change , After Change Benef i t8  

" 3 .. 1 I - - -  . . ... 
$30.01 , - $37'. 17 . , $7.16 $119.06 $137.05- $18. OL dnae" A-del . ' . . , . .  

Baltimore 15.07 20.33 - 6.i~ 49.83 . 61.20 11.37 

Cecil. 

Char lets 
. . - 

Dorcester- . 

Kent - .  

'Ween Anne's 

St .  Mary'm 



I - . . - .  
. ./ 1 

- - , .'.;,-  able' 6.14. I 

Per Boater Annual, ,I&n61#' frob 'd 20% Incrwe in Pollutant . 
- in each> Geographical Area . 

* ,  . , 
P '  . . 

- 

I 4 

, calAlation k t h b d . . ~  halculat ion ~ethod B $ .  
\k . 

 count^ with I _ , .  , 
Water Quelity , Comuar Surplue Consumer sukiue cins-r ~&lu  con*-r ' surp l rp  
Change - . , Before Cbi~ge After C k g e  - ,+oea Fafore C h a g e  - After Change bases  

I I 

Anne Arundel $36.01 - $24-. 76 $6 24 $119.05 . $106.07 $13.98 

Baltimore 16.07 11: 60 3.38 49.83 41.96 7.87 

Calvert '17.60 .1&6i . I..= . 108.57 103.98 5.19 

OD 
C e c i l  4.80 -3.80 1.00 18.55, 

w .t 8 
16.93 1.62 

Char les  38*79 28.79 , - 1O:Ol - 38.34 31.51 6. b3 

Dorces t e r  1,61 1.33 .28 , 76.72 71.30 4.42 

~ a r  fdrd 3.45 

Kent 

Queen Anne's 26.17 21.48 - 4:70 61.74 47.93 3.81 

St. Mary's 14.80 12.70 2 ;09 139.22 - 131.10 8.12 


