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CHAPTER I 1 1  

CALIFORNIA HOUSEHOLD SURVEY RESULTS 

REASONS FOR PROTECTING MONO LAKE 

The r e l a t i v e  importance o f  d i f f e r e n t  reasons f o r  p r o t e c t i n g  Mono Lake i s  

presented i n  t he  Table 3. The most important reason was p r o t e c t i n g  

q u a l i t y  o f  water, a i r  and scenery, fo l lowed by p ro tec t i ng  the  h a b i t a t  o f  

b i r d  populat ions and knowing t h a t  f u t u r e  generat ions w i l l  have Mono Lake 

as i t  e x i s t s  today. This t a b l e  presents the  percentage o f  respondents 
- 

checking each category. That i s ,  20.6% checked "p ro tec t i ng  water, a i r  

and scenery a t  Mono Lake was somewhat important, w h i l e  72.1% checked i t 

was v e r y .  important. 

WILLINGNESS TO PAY ANALYSIS 

The o v e r a l l  response r a t e  a f t e r  two mai l ings  o f  44%, i s  about average 

f o r  ma i l  CVM surveys. However, the  sample had an average education 

l e v e l  o f  15.62 years compared t o  the  Ca1 i f o r n i a  average ( in  1980, 

however) o f  12.24 years. The sample's average age was 47.51 years 

whereas the  State 'average was 43 years. The sample income was $5,600 

h igher  than the  Sta te  populat ion. These d i f fe rences between sample and 

Sta te  c h a r a c t e r i s t i c s  may be re1 ated t o  the  f a c t  t h a t  pub1 ished 

s t a t i s t i c s  on the  s t a t e  averages f o r  these var iab les  are several years 

behind the  survey. I f  the  d i f fe rences are r e a l  they may be important 



TABLE 3 

REASONS FOR PROTECTING MONO LAKE 

POSSIBLE REASONS FOR NOT SOMEWHAT VERY 
PROTECTING MONO LAKE IMPORTANT IMPORTANT IMPORTANT 

Protect ing water, a i r  3.6% 20.6% 72.1% 
and scenery a t  Mono Lake 

Protect ing hab i ta t  o f  4.4% 25.6% 66.3% 
Mono Lake b i r d  
popul a t  i ous 

Providing me w i th  39.7% 33.8% 18.899 
recreat ion such as 
birdwatching, p icn ics  
and canoeing 

Knowing i n  the fu ture  17.3% 36.5% 42.4% 
I have the opt ion t o  
go there 

Just knowing Mono Lake 10.6% 31.8% 52.2% 
ex is ts  and i s  protected 

Knowing fu tu re  6.2% 25.0% 64.2% 
generations w i  11 have 
Mono Lake as i t  ex is ts  today. 

NO 
OPINION 



p a r t i c u l a r l y  i f  t h e  willingness t o  pay amounts a re  highly sens i t ive  t o  

these  th ree  variables.  We now turn t o  assessment of t h i s  s e n s i t i v i t y .  

(Note: Readers not in teres ted  in the d e t a i l s  of the  s t a t i s t i c a l  

adjustments involved in  general iz ing  the  sample t o  the  s t a t e  population 

may wish t o  sk ip  t o  Table 4 t o  view the  r e s u l t s . )  

A ~ ~ r o a c h e s  Ex~andinq S a m ~ l e  Estimates &Q General P o ~ u l a t i o n  

A t  one end of t h e  spectrum of approaches t o  general izing the  sample t o  

the  population is the  research of Walsh, e t  a1 . (1984) and S t o l l  and 

Johnson (1984). Wal sh, e t  a1 . , u t i l  ized a mai 1 survey sent  t o  a random 

sample of Colorado households t o  inquire about household's willingness 

t o  pay t o  preserve wilderness in  Colorado. Their response r a t e  was 41%. 

There was no s t a t i s t i c a l  d i f ference  between ea r ly  and l a t e  responses 

(Wal sh, e t  a1 , 1984: 19). Because t h e  c h a r a c t e r i s t i c s  of t h e  sample 

households appeared c lose  t o  t h e  cha rac te r i s t i c s  of Colorado households, 

t h e  authors general ized t h e i r  samples values t o  the population of 

Colorado households. St01 1 and Johnson's (1984) study of will i ngness t o  

pay f o r  preservat ion of whooping cranes a t  Arkansas National Wildl ife  

Refuge resu l t ed  i n  a 36% response r a t e  on the  mail quest ionnaire t o  

nonvisi t ing res iden t s  in Texas and other  s t a t e s .  These authors a lso  

general ized t h e i r  sample t o  t h e  e n t i r e  population (St01 1 and Johnson, 

1984:391). 

This approach i s  contrasted t o  the  approach of Bishop and Boyle (1985) 

i n  t h e i r  study of  willingness t o  pay f o r  protect ion of I l l i n o i s  Beach 



State Nature Preserve. Using a mail questionnaire t o  the general 

population of nearby counties and the remainder of the State, they 

obtained response rates of 63.5% and 58%, respectively. These authors 

argue, that  t o  be conservative they will t rea t  nonrespondents as having 

a zero value, even though "Some, or even many, of these nonrespondents 

might place a dollar value on the Nature Preserve." (Bishop and Boyle, 

1985: 28) . k* 

A1 though computing aggregate benefit estimates using both of these 

aDDr0aches would bracket the true values, there are better methods for 

coping with the nonresponse bias problems than either of these extremes. 

That is, the researcher can compute a more .precise range of benefits by 

adjusting the sample values t o  account for differences between the 

sample respondents and the general population. 

Carson and Mitchell (1984) compute a weighted average to  adjust for 

differences between the i r  sample households' will ingness t o  pay for  

clean water and t h e  willingness to  pay of a l l  United States households. 

Sample observations were weighted to  correct for the over-representation 

of women and under-representation of men in their  sample (Carson and 

Mi tchell , 1984: 20) . The resulting mean val ues could then be general i zed 

to  the ent i re  U.S. population as characterized by the 1980 Census. 

Schulze, e t  a1 . (1983), take an ordinary least  squares (OLS) regression 

approach t o  adjust existence values of v is ib i l i ty  a t  the Grand Canyon 



f o r  d i f ferences i n  sample and population socio-economic dif ferences. I n  

pa r t i cu la r ,  Schulze e t  a l .  (1983:169) estimate a regression equation 

which re1 ates household w i l l  ingness t o  pay t o  respondent's 

socio-economic var iables such as income, age, race and distance from the 

Grand Canyon. By subs t i tu t ing  State average values f o r  income, age, 

race and distance "...the b i d  the state.'s average household would o f f e r  

t o  preserve the v i s i b i l i t y  o f  the Grand Canyon could be estimated. 

Aggregate statewide benef i ts  are then determined by mu l t i p l y ing  t h i s  

f i gu re  by the number o f  households i n  the state. "(Schulze, e t  a1 . , 
1983:169). I n  general the regression seems the most defensible o f  the 

adjustment discussed above. As such the regression approach w i l l  be 

more f u l l y  developed be1 ow and compared t o  .the other approaches. 

OLS Regression Approach t o  Adjusting Wi l l ingness t o  Pay 

a. Annual Payment i n t o  Trust  Fund Payment Vehicle. 

The wi l l ingness t o  pay equation estimated using OLS regression f o r  Lake 

l eve l  A1 te rna t i ve  #2 versus 53 i s  show below: 

ATWTP23= -40.53 +5.57 (ED) - .95(AGE) t43.62 (AGREE) t. 08(FEE) 

T Values (- .96) (2.42) (-2.35) (2.84) (3.96) 

ATWTP23 = Annual W i l l  ingness To Pay-A1 te rna t i ve  #2 vs #3 

ED = Education l eve l  i n  years 

AGE = Age i n  years 

AGREE= Dummy var iable,  equal t o  0 i f  they would not  agree t o  pay 

43 



the i n i t i a l  membership fee and equal t o  1 i f  they would agree t o  pay the 

i n i t i a l  membership fee. 

FEE = i n i t i a l  membership fee, i n  do l la rs  

2 The sample s ize was 109. The equation had an adjusted R o f  .21 and an 

F s t a t i s t i c  o f  8.38. A l l  o f  the slope coeff icients are s i gn i f i can t  a t  

the 95% leve l .  The s t a t i s t i c a l  s igni f icance o f  the i n i t i a l  membership 

fee amount (FEE) does ind icate  s ta r t i ng  po in t  bias i s  present i n  t h i s  

OLS regression, although the magnitude o f  the e f f ec t  i s  qu i te  small 

here. The large coe f f i c i en t  on education (ED) indicates t ha t  

wi l l ingness t o  pay i s  qu i te  sensi t ive t o  education leve ls .  However, age 

i s  negatively re la ted  t o  wi l l ingness t o  pay, and t h i s  has a 

countervai l  ing e f f e c t  on w i l l  ingness t o  pay. Income was s t a t i s t i c a l l y  

i ns i gn i f i can t  whether education was included o r  omitted. The benef i t  

estimates using t h i s  equation w i th  s ta te  average education and age, are 

shown i n  Table 4. 

The wi l l ingness t o  pay regression equation f o r  Lake leve l  A l ternat ive #1 

versus #2 i s  given i n  the equation below: 

ATWTPl2= 4.43+2.444(ED) - .525(AGE)+31,4688(AGREE)+. 10758(FEE) 

T Values (.163) (1.71) (-1.95) (3.81) (3.91) 

Where the variables are the same as defined, except ATG(TP12 which i s  

annual wi l l ingness t o  pay. i n t o  a t r u s t  fund f o r  Lake leve l  A1 ternat ive 

81 versus #2. The sample s ize was 110. The equation had an adjusted R 2 



o f  .28 and an F s t a t i s t i c  o f  11.64. The overa l l  equation i s  s i gn i f i can t  

a t  the 99% leve l .  The ind iv idua l  coef ic ients  are s i gn i f i can t  a t  the 90% 

leve l  o r  bet ter .  The wi l l ingness t o  pay values using t h i s  equation w i th  
0 

s ta te  average education and age are also shown i n  Table 4. 

b. Payment i n  the. form o f  an Increase i n  Monthly Water B i l l  

The wi l l ingness t o  pay equation f o r  the "ce r ta in ty  water b i l l "  i s  

presented be1 ow: 

ln(WB23)=-4.186+1.8597(lnED)-.85(lnAGE)+3.5(ln[AGREE+l]) 

T Values (-1.72) (2.74) (-2.39) (8.78) 

+. 62 (1 nFEE) + .437(l n [KNOW+l] ) 

(7.03) (2.24) 

Where: 

WB23=monthly wi l l ingness t o  pay i n  the form o f  a higher water b i l l  

f o r  Lake l eve l  #2 versus #3. 

KNOW=number o f  sources o f  in format i  on a respondent had about Mono Lake. 

A11 other var iables are as described above. 

The number one was added t o  the value o f  AGREE and KNOW because tak ing 

the natural  l o g  of zero i s  an undefined mathematical operat ion and the 

var iab le  was o r i g i n a l l y  coded as zero o r  one. Rather t h i s  simply 

recodes the var iab le  from zero o r  one t o  one o r  two. Overal l  t h i s  

double l o g  equation was h igh ly  s i gn i f i can t  w i th  an F s t a t i s t i c  o f  23.9 

ind ica t ing  s igni f icance beyond the 99% leve l .  The equation had an 



2 adjusted R of .457. All of the slope coeficients in the equation are 

significant at the 95% level or better. The sample size equals 137. 

The sample willingness to pay and the State average willingness to pay 

adjusted for State demographics is presented in Table 4. 

The willingness to pay in the form of a monthly water bill for Lake 

Alternative: 81 versus #2 is given below: . 
ln(WB12)= -2.54 +1.54(lnED) - .924(lnAGE)t3.527(1 n[AGREEtl]) 

T Values (-1.13) (2.45) (-2.86) (10.77) 

The double log equation had an adjusted R' of .515 and an [ statistic 

of 32. The F statistic is significant at the 99% level. The slope 

coeficients are all significant at the 95% level or higher. The sample 

size was 137. The number one was added to each variable for the same 

reason descri bed above. 
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Water Bi 11 

Water Bi 11 

Total  

Uncertaintv 

Water Bi 11 



TABLE 5 

TOTAL ANNUAL STATE BENEFITS FROM PRESERVATION OF MONO LAKE 

Survev Format A1 ternat  i ve Total State Benefits 

Annual Trust Fund #2 vs #3 $201,716,400 

Annual Trast Fund #1 vs #2 $220,602,600 

$422,319,000 

Certai n tv  

Mthly Water B i l l  12 vs 43 $507,850,700 

Mthly Water Bi 11 #1 vs #2 $428,350,700 
a 

$936,201,400 
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