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Abstract

In the springof 1975 a.group;of students from:the University of California,
Berkeley, polled a random sample of 2500 :0f the registered voters of Lake
County, California, about their opinions regarding the prospect of the devel-
opment of geothermal energy in Lake County. The results of a secondary analysis

of their responses are presented herein.

Our main conclusions are:

1) A large majority Gf”f Eﬁ;géésh&gﬁééné;éhaﬁTféﬁbr of geothermal develop-
ment provided that it is suitably regulated to minimize negative environﬁental
jmpacts. '

2) The main determinants of the respondents' approval or disapproval of
geothermal development are their expectations concerning the environmental
impacts of geothermal development and the economic benefits of development for
the county. Essentially all respondents who do not perceive negative environ-
mental impacts support development, and the expectation of increased job oppor-
tunities and/or tax revenues is a nearly absolute prerequisite for support of
development.

3) Pro- and anti-géothermai.bias haVé:stfongleffects upon the formation of
opinions about leasing and the;péréeption5Q£iehfirdﬁmental impacts.

4) Purely demographic characteristics of the respondents, such as employ-
ment status and years of residence in the county; have only limited effects upon
their attitudes toward geothermal development ekcept in the southern portion of
the county, where longer term residents and those who 1live in the county for

reasons of employment are more in favor of development.



o/

I. Introduction

The developed portion of the Geysers geothermal field is located in the
extreme northwest corner of Sonoma County; California, an area whose economy -

béfbré the advent of geothermai\energy consisted of grazing, deer hunting,

several mercury mines, and an old hot springs resort. Its present population

¢

is less than fifty, and the nearest commmities within Sonoma Cownty are
fifteen miles away. | |
However, the field is now being expanded into Lake County, about a thousand

of whose residents live within four miles of it in a string of retirement and

resort commmities. There have already been numerous complaints about hydrogen

sulfide odor and the noise of air-drilling from the people in these commumities.
There are already some twenty proven wells in Lake County and, indeed, it
appears that the bulk of'the reservoir lies in this cdunty rather than Sonoma.

If the whole of the Lake County portion of the Geysers-Calistoga KGRA (Known

" Geothermal Resource Area) is developed, at the least 5000 (or 20%) of the county's

population will be directly exposed to the development.

" The predictable has'b¢cﬁrréd;'iLake'COUntyfndw appears to be entangled in

~ the archetypal energy/environment confrontation. This confrontation is espe-

cially inteﬁée%beééusemLake'County‘is,”bn7a per capita basis, fhé‘pbqreSt"
county in the state.

In the spring of 1975, a group of students enrolled in Conservation and
Resource Studies 133 at the University of California, Berkeley,rundertbok an
environmental study of geothermal development in a portion of Lake County
under the directionwof ?rofessor J. McColl and P. Heffernan. One phase of this
project was a poll of the opinions of Lake Coﬁnty's registered voters about
geothermal development. A questionnaire, prepared by Gary Bachrach,

Jeff Bodington, Peter, Turnbaugh, and one of us (L.V.),.was sent to 2500
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registered voters (out of 15,000) in the county over the signature of

D.F. Johnson, the Planning Director of Lake County. The gpst; of printing and
mailing were borne by the county, and the other students in the class, plus

the Lakeport High School Rainbow Girls, assisted with the mailing. 740 ques-
tionnaires were retufned by May 30. The resi)onses were tabulated by J. Bodington
with computer time pro.vided’by the College of Natural Resources, University of
California at Berkeley. This tabulation has been published as part of the

University's report entit;led Environmental Study of Prospective Geothermal

Development in Big Canyon Creek Watershed, Lake County, June 1975.

. The originators of the survey and the county itself have graciously allowed
us to perform further detailed analysis .(Vm the data. We presént the results of
the analysis in this report. A total of 786 questionnnaires were received and
anal}"_zed as of July, 1975.

In addition to this survey, the authors will shortly publish a brief
.analysis of an identical survey taken among the registered votefs of Cobb Valley.
This‘ survey was conducted by Mrs. Frank Frates and the Friends of Cobb. They
attempted to contact every registered voter in Cobb Valley and received 142
responses (65%). Thus it will be possible to obtain a more accurate picture -

of public opinion in the Cobb Valley than is possible from the county survey.
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II. The Quest1onna1re and a Slmple Tabulat1on of the Responses

(:74 Flgure 1 is a photoreproductlon of the questlonnalre wh1ch was sent out
The careful reader will note some techn1ca1 errors in certain questions. We
refer the reader to the technical appendix for a discussion of these problems.

In Table 1 we present the percentage tabulat1ons of the responses to’ each

quest1on. In each.case, only those respondents who answered the given quest1onc
have been 1nc1uded in the percentages. Throughout the rest: of the tables we'
| employ su1tab1e abbreV1at10ns for each question.

The responses to questlon 13 (see techn1ca1 append1x) were grouped 1nto )
three broad geograph1ca1 zoneS' Southern (1nc1ud1ng the z1p codes of Middletown,
,fCobb ‘and Lower Lake -- where most geothermal development 1s 11ke1y to occur),.
‘ Northwest (including Flnley, Kelseyv111e Lakeport Upper Lake, Lucerne, Nice, |
and Potter Valley), and Eastern (Clearlake H1ghlands "Oaks, Park, and Glenhaven)
The zip codes 1nc1uded in each area and the approximate borders to. the areas
are shown in Plgure 2. _

The reader will notehthat,Tahle 1 contains'the tabulation of two:questions
_which do not appear ingthehorlginal questionnaire: the "Environmental Impacts
- Index" and the "Go' -No. Go Inderc." The responSe‘ of each person to the Environ-
’mental Impacts Index'was calculated by averaging h1s responses to questions -
| ("No obJectlonable odor"), 7 ("No obJectlonable nolse"), and 12 ("No distract—
ing v1sua1=1mpact") All three were very hlghly correlated and the ‘use of the 4
;{Index con51derab1y s1mp11f1es the d1scu551on. - , ,l

_The response of each person to the Go-No Go Index was calculated by averag-
:1ng hlS responses to the three or1g1na1 questions 1 ("Need economlc expan51on")
f9 ("I would lease my land"), and 10 ("Exploratory wells should be drilled"),

The correlat1ons among these varlables were all positive and ranged near 0.4.

We decided to employ the Go-No Go Index as a functional measure of the respondent's

PR R



Dear Friend:

T NEED ¥YOUR HELP!

Currently, numerous areas of Lake County are being leased for geothermal development. Your

opinions are important to the process of planning for geothemel activity by those of us who deal with.it on a

day to day basis.

Theréfore, with the assistance of a team from the University of California, this questionnaire

has been sent to you and to 2500 other registered voters in Lake County to determine some county-wide concerns.

The University people will tabulate your responses and the results will be made peblic.
out this stamped, self-addressed questionnaire and by dropping it in any mail box, soon.

help. )

si erely, '

f 17077 4 72 145070 , 7 o
Donald F. J 6 son P.S.
Lake County Planninq Director

biw -

Please help by filling
And, thank you for your

I acknowiedge - Any questionneire is imperfect, but this
one is better than none at alll

Please rate gstatements 1 thru 12 by writing a
number in the circle provided using this scale:

-agree
conditionally agree
no opinien

mildly disagree
disagree

bW N

Lake County needs to broaden its economic
emphasig to more than agriculture, tourism,
recreat:l.on and xetirexnent.

-
ey
-~

(2) Geothemal development: vill increase jobs
and tax revenue in Lake County.

" The Geothermal corporations have the primary
responsibility to plan and conduct steam ex-
ploration and production properly.

QO

The economic benefits from geothermal devel-
opment are more important than the environ-
mental costs.

*
[~

w
~—

Non-regulated geéothermal development is
compatible with agriculture, tourism, re-
creation and retirement.

o
-—

Geothermal development will not cause
unusual odor problems.

Roise from geothermal development is not
bothersome.

.~
~

Geothermal development will rot cause me to
move or to shorten my stay in Lake County:

0
-

I would lease my land for geothermal develop-
ment.

(10) - Exploratory wells should be drilled so that
the size and location of the steam resource
is known.

11) Geothermal development will raise property

QQQQQQ QQq

(12) The construction of power plants, transmission
lines, pipelines and roads which result from
geothermal development, will not cause offen-
sive visual distractions.

Q

velues if located in my immediate neighborhood.

Please "X" or otherwise indicate your responses to
*. statements 13 thru 21. S .

13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

I live in or near {(city, town or community).

I have lived in or maintained & home in Lake

County 0-5 years ( ); 6~15 years (_): over
15 years (_ )

I live in Lake County year round ( )3 season~
ally (_); other __- .
I own my home in Lake County (__); rent or
lease (_); other .

I own the mineral rights to my home property
(_)+ owned by others (__)s don't known (__);
not applicable (_).

I own more than ten (10) acres in Lake County
(_)3 less than 10 acres (_); 10 to 40 acres

(_): more than 40 acres (_).

I am presently employed (__]
) retired or semi-retired (.

) self-employed
)i other

I enjoy the following types of recreation ("X"
as many as may apply). Fishing (__); hunting
(_): hiking (_ )3 camping (_); boating ( )i
swimming ) and/or wading in streams or
lakes ( ); swimming in pools (_ ); observing
nature ( )i golfing (_); relaxing and
socializing outside the house (_); other __

I live in Lake County for the following reasons
("X" as many-as apply): Born here (_); family
roots or friends (__); employment base (_);
retirement (__); natural environment (_); re=-
creation opportunity 4 ): health reasons (_):
housing availability (__) ") other

I have visited a geothermal well site or power
plant.  Yes(_ ) " No {_J). -~

Lake Co. geothermal should be prohibited ().

closely regulated(_): un-regulated(_).

Use the space below for any other comments or observations you may want to include.

Figure 1.

Original questionnaire (original was 11" by 14").
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Table 1.
Simple Percentage Tabulation of Responses

10.
11.
12.
13.

14.
- 15.
16.

17,

18.

19.

B

Title
Need Econ Exp

Increase Jobs & Tax
Revenues

Trust Geothermal
Companies

Economic Benefits >
Environmental Costs

Non- Regulated Devel-
opment Compatible

No Odor Impacts

No Noise Impacts
Would Not Move

Would Lease
Exploratory Wells
Increase Prop. Values

No Visual Impacts

Geographic Location & Zip Codes (954
Northwest (35,51,53,58,64,69,84)

South (26,57,61)

Years of Residency
in County
I Live in Lake County

I:

Mineral rightsk

~owned by

Land parcel size

I am:

Agree ~ No Opinion Disagree
N 1 2 3 5
781 . 63.9  12.8 1.4 4.9 “17.0
779 68.3.  14.5 5.1 4.6 7.4
772 58.7 17.6 6.1 3.8 13.9
773 29.0 . 22.3 4.9 8.9  34.9
772 15.3 - 10.4 7.4 7.3 .59.7
774 21.7  12.4 26.7  13.0 26.1
771 26,1 12,7 22,7 13.4 - 27.1
774 70.0 8.4 7.0 4.1 10.5
751 42.1 8.5  15.6 1.1 32.8
768 30.3 17.6  11.2 . 13.5 27.3
) N =750
' ' 58.5%
21.5% -
20.0%
N 05 6-15  >15
783 34,7 28.5  36.8
N Year-round Seasonal Other
779 96.9 L7 - L4
N  Ovn Home  Rent  Other
779 88,1 7.8 4l
N Seif Own Others D.K. » N.A.“\
773 51.6 5,7 27.1 .. 15.6
“N: <10 Acres P >iOiAEgés;
686 63.3 36.7
Self , : L
N Employed Employed,Retired _Q;he;
773 26.4 24,3 bbb 4.9
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Table 1. Simple Percentage Tabulation of Responses (cont.)

20..

21.

22.

24,

25.

, % Yes
Fishing a T 71.9
Hunting _ 36.3
Hiking . 42.7
Camping 44,9
Boating 58.1
Swimming ' - 49,4
Wading 35.0
Swimming in Pools - 31.8
Observing Nature 65.3
Golfing - 17.2
Relax & Socialize 75.8
Other 12.8°

I Live in Lake County because: N = 786

%z Yes
Born Here 8.3
Family & Friends 33.8
Employment Base 31.7
Retirement Opportunities 50.4
Natural Environment 59.8
Recreation Opportunities 45.0
Health 30.3
Housing Availability 11.5

Other 11.6
I Have Visited a Geothermal Facility:

Yes No
42.5 57.5

‘I Enjoyfﬁhe‘follohing Types of Recreation: N = 786

= 764

Lake County Geothermal Should Be: N = 751

Prohibited 8.0 .-
Closely Regulated 84.7
Unregulated 7.3

Go-NoGo Index 1 2

(Average of Questions
1,9,610) N = 745 51.4 16.5

No Environmental Impacts Index
(Average of Questions) '
6,7,&12) N = 761 24,3  14.6

15.8

22.6

4 5
8.6 - 7.7
12.2 26.3




Lake

%ﬂluburvr I

Northwest -

Finley
Kelseyvilla
L.akeport
Lucerne
Nice

Potter Vailey
Upper Lake

Eastern

"i Clearlake Highlands
Clearlake Osks
Cleartake Park

“Glenhaven

Sorner T s X The st

- . Southern_ Geysers
Cobb . : .

- ~Lower Lake

Middietown

® Middistawn

Figure 2. Geo.giraphiqél' Zones Used in Survey Ah$1YSis of Lake County.
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overall approval of whether the county should ''go ahead" with geothermal devel-
opment. By this we mean that a person who responded generally positively to all
three questions would most likely encourage, or allow, geothermal development
somewhere in the county. A person who responded negatively to all three ques-
tions would most likely oppose any geothermal development in Lake County This
""Go-No Go" index does not address the question of regulation. The use of this
index simplifies the discussion immensely. We point out thaf the use of
similarly intended but alternative combination indicies (such as with question
4) produces very similar distributions and at the same time, introduces a host
of even more complicated interpretive problems.

In Table 1 we have tabulated the responses to the first twelve questions
and the two Indices in terms of the five responses of the original questionnaire.
In the interest of compactness, most of our arguments will be in terms of three
aggregafed responses: 1) "Agree'" = '"Agree' and "Cohditionally Agree," 2) "No
Opinion," 3) "Disagree' = '""Mildly Disagree' and "Disagree''. However, all cor-
relation coefficients ('R') were calculated using the original five responses.

Over 300 respondents wrote comments on their éuestionnaires. These comments
ranged all the way from underlining or crossing out the word ''closely' in the
second response to question 23, to 500-word essays. To be able to interpret
this rich store of additional data, we were forced to dissect each actual comment
into "monad comments." The results of this analysis are presented in Table 2.
Although this analysis was unavoidably subjective and incomplete, .it was the only
possible approach to interpretingA the comments.

We close this section with a caveat: the results of this survey should

be taken with caution. The data and its analysis should not be considered the
equivalent of the well known natibnal public opinion polls, nor should it be

considered a Lake County ''referendum" on geothermal development. Certain groups
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U , B . Table 2
=] : - Synthesis of Comments
- Monad Comment ;. . Treoe o Cases Cited
Strictlz regulated L ' 48
9 - Reasonablz regulated a | 40
T + Nation needs energy 29
. "Have it - use 1it" : 25
Don t know enough about it 21
v Could be good: 1f properly controlled 17
" Zone it out of certain areas 17
.Environmentalists have gone too far . 16 .. .~
= Don t trust developers v 13
v,’ . Development must be made to serve community needs 13
Don't want population growth or urbanization 11
Impacts could be controlled 11
Need more regulation 10
v Have too much regulation 10
Lake County should get lower electrical rates
and/or priority in the case of an energy shortage 9
" Geothermal energy 1s relatively clean 8
Leave our beautiful county alone! 7
> Development will benefit only "big interests" .
(other than geothermal companies) 6
Must have progressr 6
Progress is not necessarily good : 6
b ‘ Must deuelop 1t for the future and/or future generations 3
County needs jobs to keep young peoyle | 5
Must conserve fossil fuels &
| " Would like to visit geothermal sites 4
W - Should not be regulated by County -3
Geothermal is a desirable alternative to nuclear 3
Impacts need more study -3
'
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are underrepresented in, or completely absent from, our sample populatioh ~ the ~
registered voters in Lake County. Young adults (who tend to have a low voter
registration réte) and unregistered voters are not properly represented. Further-
more, the many people who have considerable investments inréumﬁéfkhqmes in the
county, but who vote elsewhere, are absent. In addition, the suivey was conducted
“in the springtime (before Memorial Day) so those registered'Lake,County voters who
live there only during the sumher are not propefiy repfgséntgd. Finaily, and
probably most important, the retufhed questionnaires;pfoﬁably represent the most
opinionated segment of the population. However, the financial and temporal con-

straints of the present survey preclude any attempt to overcome these and other

problems.
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III. The Influence of Demographic Variables upon Attitudes Toward Geothermal -
Development

The resppndentsrare lérgely in favor of geothérmal development. Over 75%

of them indicate that the county needs to broaden its economic base, and over
75% favor exploratory wells. However, it is of iﬁterest to determine which
demographlc factors tend to predlspose one toward or agalnst geothermal develop-
ment. We will first examine this question for the county as é whole and then
169k‘at the Southern gquraphlc rgglon alone. The solid support given geother-
mal developmeht could still‘be qualified by fear of’environmental impacts and/or
the need for regulation} to be discussed/later.

Table 3 shows that support for geothermal development is fairly evenly
spread throughout the county., However, those respondents who live on or near
the'resérvoir (Soﬁth and East) are éiighﬁly‘more polarized on the qUestion thah
those who 11ve further away (Northwest). -Length of reéideﬁcy has no feal influence
on attitudes towards development and neither does the size of one's .land parcel.
The weakness of these correlations is somewhat surprising. - ‘Employed persons are
only slightly more in favof of geothermal development than retired persons.
Surprisingly, whetﬁer~or ndt”one has visited a geothefmal site or facilify (ques-
tion ZO)Fhas only a very wéak effect -—-those who‘havérvisitéd are,;of~¢§urse,
more likely to have an oplnlon.4 |

In Table 4 we examine 1nf1uences of recreat10na1 preferences and ‘the rea-

sons for living in Lake County, and we see some interesting, though weak,«corref,

lations. Those who hunt are the most likely to favor development (73.5%) and

those who hike or observe nature are least likely to favor it (63.1% and 62.4%,
respectively). (We wish to remind the reader that the "recreational" and "rea-

sons for living' groups are not mutually exclusive.) |



Various Demographic Factors Relating to Go -NoGo Index
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Table 3

13' }

14.

17.

18.

19.

24. .

Geographic Locations
“ Southern County
- Northwest County

Eastern Coﬁnty

Léngth of ﬁesidenc& in Counfy
"~ 0 - 5 years
6 - 15 years

More than 15 years

Mineral Rights Ownership
By Self
By Others
Don't Know
‘Not Applicable

Land Parcel Size
Own less than 10 acres

Own more than 10 acres

I amg
Employed
Retired

‘Have Visited Geothermal Site

Have Not Visited Site

Total Go-NoGo Index

% .Go

69.3
66.9
69.6

67.0
66.9

169.5

68.1
68.3
67.4
65.1

66.4
69.1

70.3
66.3

68.2

67.2.

67.9

So.Co..

61.0
68.1

76.5

So.Co.
61.9
100.0
74.1
77.8

% NoOpinion

10.7
18.5

13.5

15.9
19.5
13.0

15.4
19.5
16.1
17.4

16.9
14.2

14.6
16.4

13.8
17.7

15.8

So.Co.
4.9

19.1
7.8

So.Co.
10.7

0.0
18.5
5.6

% NoGo

20.0
14.6
16.8

17.0
13.5
17.4

16.5
12.2

16.6

17.4

16‘7
16.6

15.1
17.3

" 18.0

15.1

16.3

So.Co.
34.2

12.8
15.7

So.Co.
27.4

0.0

7.4
16.7
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Table 4
Recreational Activities and Reasons for Living in County
Influence on Go-No Go Index

Whole County g Southern County (only)

20. Recreational Activity % Go . "R" - % Go "R
Fish 67.1 .018  67.4  .049
‘Hunt 73.5 -.074 75.4 -. 146
Hike 631 .081  60.6 . .133
. Camp .. . 66.3 - .018 . 641  .065
Boat | - 67.1 .018 71,6  .013
Swim " 64.8 .058 63.1 154
Swim in Pools 63,0 '~ .068 - 66.1 .051
Observe Nature - = 62.4 <126 : 65.0 <113
Golf 6.9 .002 . 67.8 -.002
Relai\& Socialize 66.9 .024 6.0 .043

21, Reasons for Living(in Lake County L .
Born Here 66.7 .008 87.5 -.064

Family & Friends  66.8 -.012 78.0 -.123
‘Employment - 74,7 ©  =.122 7 84.1 -.257
Retirement . 67,2 .~ .020 - . 70.8 =.077
Natural‘Envirpnment 63.1 .10~ -63.8 . .108
Recreation 63.6 055 70.5 .017
 Realth - 62,4 .065 ~  57.8 .104
- Housing : . 73.5 . =-.028 71,8 1 -,026

Averages ©  67.9 T 75 IR
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The effects of the reasons for living in Lake County are only slightly

stronger. "Ihe"strongest support appears among those who have settled in the

county for reasons for employmént or housing', ‘and weakest support is among ‘those »

who live there for reasons of health, recreational opportunities; or natural

environment. Retirement as a reason for res iding in the county has no effect.

The data for the Southern region alone* show a few significaht differences.

Southern respondents who have lived in the county less than five years are more

likely to oppose geothermal development, and those who have lived in the county

for more than fifteen years are significantly more likely to supporxr'rt;de\relopment.

Also, surprisingly, Sbuthern respondents who own the mineral rights to their
land are the least likely to support development, and those whose mineral rights
are owned by someone else are all in favor of kdevelopment. We find 't)his to be
inexplicable in terms of available data, unless these people are in fact leased
to geothermal companies. The effects of recreational preferences among Southern
respondents are, for the most part, in the same direction but mildly stronger
than county wide. Those southern respondents who live in the co@ty because

of employment, family and friends, or because of being born there, are more
likely to be pro-development, and even more so than is the case county wide.

To summarize, there are no county wide demographic groups (identifiable
in terms of the present data) which are either considerably more in favor or
more against geothermal development. However, in the Southern county alone
length of residence, mineral rights status and living in the county for reasons
of employment do have significant effects upon attitudes toward geothermal

development.

* In the interest of brevity, the questions which arelnot significantly
different from the county-wide pattern are not dealt with here for the

southern region.
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\"2 IV. Patterns of Support for Geothermal Development

In the preceding section we found that the "demographic" factors have only
weak ef_fects upon attitudes toward the prospect of -geothermal development.'
However, the responses to the first twelve "attitude'" questions manifest strong
interrelations. All of the correlation coefficients between the Tresponses |
to these twelve questions are positive and range from about 0.2 to 0.7. Since
all twelve questions are parallel in that a pos_itive response to any one is "'for'
geothermal development, we see that there is a strong tendency for the respondents
either to support or reject all of the twelve propositions together. Factor
analysis of the covariance matrix confirms this. The greatest spread in the
space of these twelve questions is about twice as great as the next greatest
spread. The e1genvector correspondlng to the greatest spread is essentlally an

v:arlthmetlc average of the twelve questlons. We shall see, however ’ that there

are fa1r1y dlstlnct "env1ronmenta1" and "economlc" determmants of response

The largest correlatlon coeff1c1ents are those between the three env1ron~
mental 1mpact questlons 6, 7 and 12 (odor, no:Lse, -and nsual) These three |
variables all correlate between 0.6 and 0 7 in magmtude of course, a respond—
ent's opinion of one 1mpact may determme hls perceptlon of the others, or all
three nnpacts may tend to be assoc1ated and perce;wed together.‘ And here could

be a case of ex post ratlonahzatlon on the part of the respondent.

. Since the demographlc varlables are found to have 11tt1e effect upon the
‘responses to the Go-No-Go Index, other factors must be sought within the flrst
twelve_ questions themselves. ‘Table 5 lists the R correisatiens“with\ the Ge-‘No'

Go Index of some of the possible ';indep'endent variab':les': The three highest values
are the correlations between the Env1rcmrnenta1 Impacts Index, question 2’ |
("Increased jobs and tax revenues') , “and questmn 4 ("Beneflts greater than
costs'). Since quest:ton 4 is 1arge1y redundant we chose the Enwrmmental

Impacts Index and questlon 2 as the mdependent variables.
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"Table 5

Selected Correlations With Go-NoGo Index

MR" (with Go-NoGo)

2. Increase Jobs & Tax Revenues 571 -

5 3. Trust Geothermal Companies ; . - 469
4. Benefits > Costs - ‘ - \75568 ]

5. Nonregulated‘Development is Compatible . ~ i.332
-11. . Increase Property Values : . - 426

25. No Environmental Impacts Index o092

In Figure 3 we present a three-dimensriona_llplot of fhe joint distribut_ion
of the résponses to the Environmental Impacts Index, question 2, and the Go-No
Go Index. (As only thirteen resrpondents' fall on those péints Wthh are not
visible, we omit them 1n the figure). On this diagram we have designated four
"corner" groups of respondents as A,B;C, and D for purposes of discussion. |

Group A, which includes those people who see no environmental impacts,
expect increased jobs and tax revenues, and support geothermal development, con-
tains 260 people or approximately one-third of all respondents and is,: there-
fore, by far the largest group in the figure. Group D ébntams those who per-
ceifé negative gnvironmental impacts, expect no economic benefits, and are, of
course, against ’develclapme'nt. Most of the respondents fall on a broad swath
stretching from A to B and then down to C, while group D conlprisés an isolated

The most striking feature of this distribution is that of the 447 respon-
dents who see ho impacts, or are undecided about the impacts ’ 394 (or 88%) favor
geothérmél défrelopment. Of these 394, 3?7_ (or 84% of the ‘total) also expect
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Figure 3. Joint Distribution of Three Variables: (25.) No
Environmental Impacts Index; (24.) Go-No Go Index;
and (2.) Increased Jobs and Tax Revenues, Total

= 731; 13 respondents in port1ons of cube that
are not shown.

geothermal development to increase job opportunities and tax ‘i'etrenues However,
among the 285 respondents who perceive environmental :unpacts “only 103 (or 36%)
favor geothennal development. Of these 103 who favor the development de5p1te
their perceptlon of deleterlous impacts, 94 expect economlc beneflts Finally,
among the 124 respondents who e1ther ‘see no economic ‘benefits or are uncertain

| about the economlc beneflts regardless of perceptmn of env1ronmental mpacts,
only 26 (or 12%) favor geothermal development (see Figure 4).

 We are led to conclude that the absence of a strong perception of negative

effects virtually guarantees support of geothermal development and the anticipa-
tion of economic ,;benefite.' ~ More preoisel&;' a pers‘On who does not pereeive,

environmental impacts or is uncertain about them is nearly 2% times more likely
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to favor geothermal development than a person who does perceive negative environ-
mental impacts. Furthermore, the :ant;icipation of economic benefits appears to
be almost a prerequisite for supporting development.

N = 287 N = 159 N =28
100 |- : ¢

© 80 ' , v ( )
Percent 10 O

Responding 60}
to Go-NoGo  gg

Index a0k
30
20}~
10
0 %_jm ) % ‘ 1 /A
Go NoOp NoGo ! Go NoOp NoGo ! ~ Go NoOp NoGo
Pel_'ceive No No Oﬁinion ' Perceri\'/e ;
Environmental on Impacts Environmental -
Impacts Impacts
N = 616 N = 36 N =91
100 o
90 ( b)
80
Percent 70

Responding 60 |-
to Go-NoGo 50
Index

40 -
30
20
Z IR\ / N %
Go NoOp NoGo ' Go No0p NoGo ’ _ Go NoOp NoGo
No Opinion Expect No
Expect Increased
Jobs & Tax Revenues on Jobs & Tax Increased Jobs
Revenues & Tax Revenues

Figure 4. (a) The Relationship of the Perception of
- Environmental Impacts and Go-No Go Index.
(b) The Relationship of the Expectation of
- Increased Jobs and Tax Revenues and Go-No Go Index.
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V. The Gradation of Opinion’

The groups of respondents whom.we have de51gnated.A B, C, and D range in
that order, from be1ng strongly pro-geothermal to belng strongly anti-geothermal.
We now turn to a closer examlnatlon of the progression of opinions from group
A to group D. This progre551on is shown in Table 6.*

“The 1nf1uence of the demographic factors is agaln seen to be weak. Group
A respondents are more likely to enjoy hunting than the county average, and less
likely to enjoy hiking and observing nature. The opposite is true of the other
three groups.: Thus the perception of impacts (which'distinguishes’groups B, C,
and D from group A) is disproportionally associated with hiking and observing
nature. Through their influence on'perceptionrof impacts,,recreetional pre-
ferenees seem to affect the general attitude toward‘geothermal development. The
same may be said of the influences of "natural environment” and "health" as |
reasons: for living in Lake County. | .
| | The pattern of responses concerning employment status indicates that group

B stands out (compared to groups C and D) in that its members are more likely

to be employed and to live in the county for employment;opportunities.

% ‘We remind the reader that the Environmental Impact Index is an average of
queefions 6, 7, and 12,~and that the Go-No Go Index is an average of questions
1, 9, and 10, Only those demographic questions are included in Table 6 which
present a meanlngful variation from group to group. Furthermore, groups B, C,
and D are rather small and so therr tabulatlons are somewhat unreliable. There-
fore, the numbers in these smaller groups must be considered approximate, and
only general patterns should be trusted. We also caution the reader that groups
A B,”and C are merely "slices" taken from a continuous distribution which
~stretches from A to C rather than distinct clusters. They are mere samples
taken from the two ends and the middle of thlS continuum rather than actual

dlstlnct opinion groups.
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o . Table ‘6
Group Tabulations (Vertical %)
Whole
. ) A B C D County
Group (N =260) (N=094) (N=44) (N =53) (N=_.786)
19. I am: Employed - 25 36 30 ..22  26.4
Self-Employed 26 22 20 29 24.3
Retired - - 46 37 43 47 44.4
Other 3 5 . 1 2 49
20. I enjoy: Hunting 46 29 . 30 3 363
(% "Yes") Hiking 34 50 50 53 42.7
Observing Nature 56 74 80 68  65.3
21l. I live in Lake County for: -
Y. (Z "Yes") Employment 35 36 20 17 31.7
Natural Environment 53 69 77 62  59.8
Health 25 37 39 3  30.3
22. Visited geothermal site?
Yes: ' 51 40 41 57 425
No: 49 60 59 43 57.5
23. Geothermal development should be:
Prohibited: 2 0 14 55 8.0
Closely regulated: 80 100 86 " 45 84.7
Unregulated: 18 0 0 0 7.3
25. No. Env, Impacts Index Agree 100 0 0. 0 38.9
? 0 0 0 0 22,6
Disagree 0 100 100 100 38.5
6. No Odor Impac%s Agree 81 4 0 2 34.1
? 18 14 11 9 26.7
Disagree 1 82 89 89 39.1
‘7. No Noise Impacts Agree 84 5 0 2 - '36.8
? 13 10 7 4 22.7
Disagree 3 85 93 94 40.5
12. No Visual Impacts Agree 92 10 7 2 47.9 -
' ' 7 5 10 2 6 11.2

Disagree 3 80 91 .. 92. 40,8
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Table 6 fcont'd)
Whole
A B C D County
Group : (N=260) (N =294) (N=44) (N=53) (N= 786)
.24, Go-NoGo Index .  Agree 100 100 0 0 67.9
? 0 0 0 0 15.8
NoGo 0 0 100 100 16.3
1. Economy Needs - . Agree .97 © 96 12 - 76.7
. Expansion ? 1 o 2 1.4
' Dpieagree @ 2 4 86 89 21.9
9. Would Lease  Agree 18 63 2 0 50.6
? 14 .20 0 0 15.6
Disagree 8 17 . 98 100 33.9
10. Expl, Wells be = Agree 97 . 94 45 21 81.8
Drilled - ? 1 6 25 11 8.7
Disagree 2 30 - - 68 .. 9.6
2. ‘Increased :Jobs & Tax Agree 100 100 ©.-100 0 82.8
Revenues T 0 0 0 0 5.1
Disagree 0 0 0 100 ©12.0
3. Trust Companies  Agree 92 81 46 25 76.3
17 -2 5 9 -7 6.0
-Disagree . 6 14 105‘ 68 17.7
4. Benefits > Costs Agree . 86 39 0 0 : 51.3
o ‘ ' 7 5 4 2 8 4.9
. 'Disagree 9 63 - 98 92 - . 43.8
5. ‘Nonregulated Develop- Sy g i -
ment Compatible Agree 54 7 2 25.6
et o 7 7 4 0 7.4
.~ Disagree 39 .89 98 94 67.0
8, Would Not Move Agree - 98 76 4l A 784
: ? 1 13 9 10 7.0
- Disagree = 1 11 50 69 14.6
Increase Property Agree 58 28 16 1 34.4
Values 7 22 18 11 10 . 24.4
- Disagree. 20 54 73 79 41.2
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We speculate that the respondents in this group, even though they do perceive
impacts, tend to view them as less important than the expected,economic‘
benefits. Hence group B's s'upport for geothermal expansion and group C's
oppo§ifion. /

Other explanations are also conceivable. For example, group B respondents
- could be motivated by the consideration that "the nation needs energy,'’ perhaps
even to the extent that they w111 tolerate environmental impacts for the nation's
sake. br a desire for personal profit could override any other cénsideration.

We tentatively conclude, based upon a check of the other responses to questions
4, 9, 11, and 18 and of the comments of group B, that these motivations, while
presenﬁ » are not widespread. In fact, the only outstanding thing about the
comnents is that they disproportionately tend to stress regulation.

The fractions of each group who had visited geothermal sites show only
that the members of the two extreme groups A and D are considerably more likely
to have visited a geothermal site than the members of the two intermediate groups.

The distribution of responses to questions 1 and 9 closely follows that of
the Go-No Go Index. The responses to question 10 are, however, quite different.
In particular, 45% of the respondents in group C still approve of exploratory
wells, and even 21% of group D still do. Thus, groups B and C are differentiated
‘more by their responses to questions 1 and 9 than by their respohses to 10.

What is most striking about the p;attem of responses tb question 10 is
how closely it resembles the pattern of responseé to questions 3 aﬁd 8. When
viewed together with the components of the Go-No Go Index (1 and 9), these
questions provide a gradual variation of definition of groups A to D. Groups A
and B seem more inclined to participate personally in development (question 9),
while for groups C and D the issue shifts from participation to toleration and

trust of development and the companies. We hypothesize that associated with the
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gradual loss of trust and toleration of geothermal development, from:group A to

D, is a "threshold" point at which the respondents become very unwilling to par-

-.-ticipate or support development. Hence, the large distinction between Groups
. B and C for questions 1 and 9 is caused by a gradual shift between B and C for

. -questions 3, 8, and 10 past the "threshold" point.

. The variation of the. four groups on the question of regulation al_'s'o' follows
the gradual shift,pattem;._, However, in groups-C and D,, there are fewe;f reéi)on-

dents who fav,or‘ prohibition than indicate they would move because of geothermal

... development. - On the basis of the'irvconments, we believe that this  is ducf to the:

resignation of many of these "non-tolerators" to the inevitability of development.

~ Those among them who do not favor prohibition strongly tend to émphasize_ the.

need for severe regulation and zroning. It is noteworthy that even within: strongly

pro-geothermal group A, only 54% of the respondents feel that imregulated develop-
ment is compatible with the county's present',economic activities, and only 18%
. favor unregulated develdpment.i None of the respondents within the other three

..groups - favor unregulated development, and. only:a few feel that unregulated develop-

ment would be compatible with other activities. |

© - We now_sutmlarize;tlbleprogress'ion:of-. opinion'ffo'm_group A to group -D. Thel
group A respondents see no negative environmentél impacts, expe;t economic bene-
fits, and are willing bbth to tolerate development and to participaté actively
iﬁ it. The group B respondents perceive ,:iegative environmental impaét‘s, ‘but
expec;t’/.economic,benefits,; and apparently decide, _6nfat least partially economic
grounds both to tolerate ‘development and to participate in it, The group C |

respondents still expect economic benefits but v/are -definitely not willing to

. participate. Finally, the group D respondents do not expect economic benefits

and most of them are not even willing to tolerate Hevelopment.. A majority of

them ask for complete prohibition.
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VI. The Perception of Environmental Impacts

In Section IV we saw that the perception of environmental impacts is the
s'trong’est single determinant of attitude toward geothermal development. However,
‘in Section III we found that whether or not a réspondent had visited a geothermal
site had little effect-upon his attitude toward geothermal development. This is
surprising in that it contradicts a seemingly popular hypothesis: When people
visit geothermal facilities, they perceive environmental impacts directly, and
tend to come home less supportive of development. Table 7 reveals the fatal
flaw in this argument: those who have visited facilifieé are actually less likely
to perceive impacts. Thus, there is a possibility that a vis'it to é'site does
produce a positive'impression on visitors and thatbthose who fear impacts are
mostly people who have not visited the facilities themselves and are imagining
impacts because of an anti-geothermal bias. This hypothesis is, however, incorrect
because there is no relationship between visiting a site and the Go-No Go Index.
Specifically, 47% of all anti-geothermal respondents had visited a site, whereas
43% of the pro's had done so. Thus opponents have visited geothermal facilities
as often as proponents.

This, however, does not rule out the possibility of bias, and Table 7
reveals that this is indeed the case. The influence of visiting a geothermal
facility upon the percéption of environmental impacts varies greatly depending -
upon one's attitude toward development. Among those respondents who  favor
development, visiting a site reduces the perception of -impacts. Yet, for
opponents of development, visiting a site has no significant effect, because .
‘esse’ntially. all of these people perceive impacts. Finally, those who have not
made up their minds regarding geothermal development are more likely to perceivé
jmpacts if they have visited a site. Apparently these '"unbiased" people are

displeased by what they see at a geothermal site.*
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Table 7~ -

‘Influence of Visiting a Geothermal Facility-

... .Upon. Go~NoGo. Index and Perception of Environmental Impacts

— T (22.) , «
A Visited Whole County '
Factorx Geo. Facility ¥ Agree %1 % Disagree R
24. Go-NoGo Index . Yes 68.2  13.8 18.0 -
No.  67.2  17.7 - 151  .003
25. No Environmental  Yes 43.3 176 39.0
Impacts Index ; v o ,
T T - ‘No 35.2 26.5 38.3 .058
Influence of Visiting a Geothermal Facility
Upon Perception of Environmental Impacts
* Controlled for Go-NoGo Index’
" (2  —___wmole County
. (24.) _ . Visited 4N . % Yes.
Control Response Geo. Facility Impacts % ? Impacts R
G .. v Yes. - 62,2 - 201 - 0 17.7
N =485 No. . 46,6 3.2 22,4 157
?  Yes T 9.4 16,3 Thuh
N=116 N 20,5 2.7 547 -.162
" NoGo . Yes 0.0 . 3.6 964
L. N=117 L No . 32 48 919  -.136
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We conclude that the explanation for:the positive influence that visiting a
- geothermal facility has on fhe perception of environmental impacts rests on
the fact that the proponéhts (68%) so outnumber opponents that their strong
lpositiVershiffimofe than cancelsrout anyrqppo§ite relafiohship of oppdnents
and "undec1deds"

In Table 8 we present the same data fbr the 150 respondents who live in
the southern portion of the county alone. Essentlally the same pattern is
evident, but it is more pronounced. Among the southern respondents, visiting
a site is correlated with a greater shift toward not perceiving impécté. Again
this is apparently because the pro-geothermal respondents within this group are
less likely to perceive impacts if they have visited a site, and this shift is
more prounced than for the county as a whole (see Figure 5);

The southern county respondents are more likely to perceive impacts and
are, of course, more likely to have their minds made up regarding the impacts.
This greater perception of impacts is reflected in Table 9 in the southern
respondents' greater likelihood of considéring the costs of geothermal

development to be greater than the benefits.

*  Of course, all this casts some doubt upon our assumption in Section IV:
that the perception of environmental impacts determines the respondents'
general attitude toward geothermal development. As we have seen, at least in
the case of some people, the influences goes the other way. Unfbrtunately,
the available data do not allow the relative weights of the two possible - -
directions of influence to be determined. |
The same is undoubtedly true of the interrelation of the expectation of
economic benefits and attitude‘toward geothermal development and, more generally, &hv;

of the interrelations of the responses to all of the twelve attitude questions.
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Table 8

Influence of Visiting a Geothermal Facility
Upon Go-NoGo -Index and Perception of Environmentél‘Impacts

2&.

25.

(22.). Southern County oniy
A Visited ; o
Factor o Geo. Facility Z% Agree Z ? % Disagree R
Go-NoGo Index - = Yes 69.8 8.1 - 22,1 .
’ No 66.7 16.7 16.7 .023
No Enviropmgntali~   Yes . 45.5 ,11.4f*> 43.2
Inmpacts Index No 23.0  19.2 5.7 .167
Influence of Visiting a Geothermal Facility. .
Upon the-Perception of Environmental Impacts
Controlled for Go-NoGo Index
: Co(22)) ' southern County only
(24.) Visited % No _ % Yes
Control Response = Geo. Facility Impacts zZ? B Impacts R
Go Yes  65.5 13.8 20.7
Neg0 .- No 28,1 281  43.8 306
T Yee 143 143 L5
N 15 . Ne - 125 0.0 8.5 . 149
NGo . .. Yes = 00 0.0 . 100.0
N=27 - N 0,0 - 0,0 100.0° e
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TOTAL COUNTY
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Figure 5. Influence of Visiting a Geothermal Facility Upon
the Perception of Environmental Impacts Controlled
for Go-No Go Index: A Comparison of County and
Southern County Biases. '
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Table 9

Geographic Influence on Perception of Environmental Impacts

“and Net Benefits of Geothermal Development

(2.) No'Ehv.‘Impacts'Index

G o, R No , - - % Yes

13. Geographic Area: Impacts ? Impacts
Southern: - : 37,2 " - 13.8 48,9
Northwest 39.5 25.1 35.4

Eastern . 41.7 - 21.2 - 37.1

Southérn

Northwest

Eastern

_ Effect of Length of Residence
Upon Perception ‘of Environmental Impacts

i (Whole»Coﬁnty)‘ .
(25.)No Env. Impacts Index’

% Yo % Yes
“l4. Lived in County . Impacts % Impacts
' 0-5 years 37.7 23.1 39.2

6-15 years 38.4 22,2 3%9.4

> 15 years 40.7 22.5  36.7

R = «,024

«.-.-Jmpacts . %?

0-5 yeafs
6-15 years

> 15 yeafs

(4.)Economic Benefits > .
Environmental Costs

Agree ? isagree

52,7 5.8  4l.6

54,1 3.8  42.0

(Southern County)

_(25.)No Env, Impacts Index

% No % Yes
-Impacts

26.1 15.2 58.7
33.3 20,8 45.8
52.0 6.0 42.0

R=~,170
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In Table 10 we examine the effects of recregtional preferences, reasons
for living in Lakg County, and length of residence upon perception of impacts.
It is evident that those who hike, swim, or observe nature, or live in the
county for reasons of natruli‘él’ environment, recreation, or heélth, | are somewhat
more likely to perceive impacts. This is reasonable since all of these recrea-
tionall activi_t‘ies depend upon the quality of the natural environment. Interest-
ingly, hunters perceive fewer impacts. The pattern of correlations among the
soﬁthem respondents is similar to that of the whole county, except for those
southeniers who live in the county because they were born _i;here or bééaﬁéé of
employment or retirement.. These people are somewhat less likely than other
,southei‘ners to perceive environmental impacts and are even less so inclined
than their counterparts in the county as a whole. Length of residence has no
effect county wide, but shorter temm residents in the southern county are more
likely to perceive impacts. In general, the other ''demographic' influences
upon”perception of impacts show a similar paftern to those upon attitudes to-

ward development both county-wide and in the southern region alone.

o
Vs

v&
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 Table 10

Factors Relating to

~ The Perception.of Environmental Impacts

" Whole County '~ Southern County

S . % Yes : ‘ % Yes
20. Recreational Activity Impacts "R" Impacts YRY
" Fish " 39,6  -.,003 47.6  -.047
“Hunt 31,3 - -,108: . 38.9 -.136
Hike - . . 4.0  .128 - 62,5 . 188
Camp | | . 40.3 041 ~ 50.0 .022
“Boat 39,9 040 4817 .04k
Coswim 44,5 L1260 87,9 0,202

Observe Nature  45.6 147 52.8  .071
“Golf 39,1 .016 . 48,3 .049

. SwiminPools. . . 444 . .09 5.9 . .107 .

- ‘Relax & ‘Socialize -~ = 39,9 .05 Seohonn 50.5 ' - .065

>21;“Live in Coﬁﬁty'Because:

Family & Friends 37.1 -.023 , 45,2 . -,011"
Employment ~  _  31.7  -.065 36.6 .118
Retirement ~  39.1  -.006 42.3  -.183
Natural Enviromment = 44,7 139 0 s6.7 - .165
. Recreatfon . . . 42,2 w072 i o 53,10 - ,087
Health .  _  49.5  .123.  63.0 .18
Housing 40.2  .005 63.6 .066

. Averages 8.5 ~— 489 -e—-
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VII. The Regulation of Geothermal Development

Although a large majority (68%) of the respondents favor geothermal
development, an eveh larger majorityr(SS%) favor close‘regulation of development
if it does indeed ocCur As noted in Sectlon V 80% of the respondents within |
the most strongly pro- geothermal group A.st111 favor close regulatlon. |

In Section V we also saw that attltudes toward regulatlon are strongly
influenced by the perception of environmental impacts. It seems likely that
attitudes toward regulation should, more generélly, be influenced by the res-
pondents' anticipation of the tradefoff between}environmental impactelend econo-
mic benefits. Theoretically, one would predict that all who favored non-regula-
tion would also see no environmentai impacts and expect economic benefits to out-
weigh environmental costs, and thus be pro-geothermal. Secondly, prohibitionists
would fear environmental impacts and not expeot any economic benefits to out-
weigh those impacts, and thus be anti-geothermal. Thirdly, those who saw impacts
and/or trade-off losses and still favored development should be the strongest
in favor of regulation. ,

Table 11 depicts the results of these various tabulations. As predicted,
the largest percentage of non-regulation suppofters occurs among those who feel
the county should go ahead with geothermal development, and that it will produce
a net benefit. This position is takeo by 89% of all those who favor'non-regula-
tion. | -

Also as predicted, the largest amount (68%) of those who favor prohibition
also -feel that geothermal development will produce a net loss-and that the county
would do best not to go ahead with it. ‘

Thirdly, of those respondents who feel geothetmal development would pro-
duce‘a net loss but that the county should go ahead with it anyway, 96.3% call

for close regulation. This clearly shows that these respondents feel that
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_ Teble 11
Influence of Selected Responses*
e GoeNoGe;ih&ékfand Benefits
‘. .and Costs Upon the Support of Regulation. .~
Independent Variable Combinatiohs ‘
(24.) . Go Go NoGo " ‘Horizontal

- Type of Regulation. . .. (4.) BC . . B . <, BC.. - - Totalk
Vertical Percentages
23, Prohibited . L5 1.5 35.8 —
" Closely Regulated R [ % X 96.3 64,2 —
Un-Regulated - - 14,2 2.2 0.0 —
Vertical Total . . 99.9 - . _ 100.0 .  100.0
»Hp;iqutal.pereen;ages*‘; o R
23, Prohibited 8.8 3.5 68.4 70.7
", Closely Regulated - = -~ 45,8 2163 0w 1G5 : 78.6
Un-Regulated 88.7 5.7 0.0 94.4
T T 136 109 573

*Horizontal pereehtegea do not suﬁuto iOOZ due“to omiesion of‘deta for 144
respondents of various other combinations of ‘the independent variables.

geothermal expansion needs to be restricted or controlled so that the incompati-
bilities are reduced and the netvbalanee becomes positive. |

- Among respondents who feel that the net impacts will be positive ggg_that
the county should go ahead with development, the vast majority (84%) still
-supported‘regulation. 7

It is striking that, county wide, 25.7% of the respondents feel that

unregulated development is compatible‘wi;h present‘eeenomic activities, while
only 7.3% favor unregulated development, This discrepancy is even more pro-
nounced among the respondents of the previously introduced group A, for whom
the corresponding percentages are 54 and 18, respectively. Two possible

explanations for this discrepancy present themselves: first, that the respon-
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dents take noneconomic considerations into account when considering the need

for regulation, and second, that most of ‘t:hosevwho feel that unregulated develop-
ment might be tolerable»areisiﬁp}y_@ﬁiiii}ﬁg to support it for fear of being
proven wrong. We know that the first is'true,»and'the second is also likely

to be important.. - | :

In élosing this section, we wish ;g'emphasize that in no wéy~db'therdata
support the mﬁch discussed contention that there is a "backlash'' against
enyironmentalAconcerns. This is most evident from the distribution of comments.
To be sure, 10;fespondent§ commented “t66 muéh regulation." Hdwéﬁéi, an equal
number commented "Need more regulation;“ WLikewise, 16 commented "Environmenta-
lists have gone too far,' while 13 commented 'Don't trust developers,' and 48
emphasized ''strict regulation,' while 40'preferred'"reasonab1e regulation."

On the basis of these comments and of the equally symmetric distribution of
responses to question 23, we concluded that extremes of opinion concerning

regulation are rare and roughly balanced in Lake County.

-
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VIII. The Willingness to Lease Land for Geothermal Develonment

In this section we examlne the effects of varlous factors upon willingness
to lease land for geothermal development (1 €., responses to question 9) in the

county as a whole and in the southern region alone. Only those factors are

" cons1dered Wthh seem most 11ke1y to influence dlrectly the w1ll1ngness to

1ease and actually do show a 51gn1f1cant effect.

Unfortunately,rquest1on 9 is somewhat ambiguous in that it can be. inter-
preted in two ways: -either "I would lease;my land if I had'enough to lease"
(the 1ntended 1nterpretat1on) or "I would lease the land that I actually have."
Fortunately, our data does allow us to determlne wh1ch of these 1nterpretat1ons
our- respondents chose. “If people had chosen the second alternatlve, then we
would expect the responses to the 1ea51ng question to be 51gn1f1cant1y dlfferent
between those who: do or do not own their mineral rights, do or do not own large
parcels of,land,,orﬁdoior,do not live inlpotentially,developable (southern)
areas. Table 12 shows that in each of these cases there is no significant varia-
tion in responsesvto~the willingneSs to~1ease We conclude that most respondents
actually chose the" first 1nterpretat10n, which allows us to examine the influences
of the other factors w1thout worrylng about the p0551b1e 1nf1uence of land owner-
ship or about the- amb1gu1ty in questlon 9, e

It is 1nterest1ng that 81.8% of the respondents feel that exploratory

- wells should be dr111ed while only 50 6% would lease thelr land S1nce we have

e11m1nated the possibility of place of residence, m1nera1 ownershlp, and land
parcel size, other!factors must be sought. From the bottom of ‘Table 12 it is
apparent that the perception of environmental impacts correlates most hlghly

with the W1111ngness"to lease. There are, of course, other 1ess important factors.
In almost every case, each factor is stronger in the southern region. We conclude

that the most important influence upon the willingness to lease and one which



17. Mineral Rights Ownership

Various Factors Influencing
The Willingness to Lease

Whole County

Owned by Self
‘-..Owned ‘by Others
Don't Know
Not Applicable

Southern County (Only)

Owned by Self
' bwned'by Others
- Don't Know

Not Applicable
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Table 12

for Geothermal

9.) Willing to Lease

F:Z}Agrée 2‘5 ;% Diéag;ee '
51,0 51,2 33,8
53.9 10.1 '36.0
51.3 . .22.0 26,97
46.9 18.0 .35.0
48.7  24.8 126.6
54.4 11.6 340
51.7 5.7 42.5
66.7 16.7 - 16,7
59,2 18.5 22.2
55.6 27.8 16.7

Correlations to v
Willingness to Lease (9.)

18.
14.
21,
21.
21.

21,
22,

3.

11.-

6.

7.

12.

‘25,

Land Parcel Size
Length of Residence
Live...For Employment
Live...For Natural Env.
Live...For Recreation
Live...For Health
LVisit Geo. Facility
Trust Geo. Companies
Increase Prop. Values
‘No Odor Impacts

No Noise Impacts

No Visual Impacts

No. Env. Impacts Index

-Whole County
N =~ 786

R
~.085
-.104
-.121

.087
.048
..086
.073
.340

.396

477
.500
489

©.538

.

.004
-.189
-.259

147

Southern County
N = 150

064 . i .

.146

102
474
513
.566
623

.668

.669
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accounts for much of the above discrepancy is the perception of environmental

‘impacts. ‘- There are many respondents who support development but who are

unwilling to tolerate it in their immediate vicinity because of fear of environ-
mental impacts and/or declining property values. |
The fact that one has visited a geothermal site has an interesting oppo-

site effect from that expected. The survey shows that those who have visited

~geothermal facilities are slightly more willing to lease than those who have not.

The relationship is even stronger for residents of the southern county. To check
for the possibility of bias (as in Section VI), the effect of visiting a site

upon the willingness to lease was controlled for Go-No Go attitude, Table 13 -

- shows the same phenomenon. For pro-geothermal respondents, a visit to a site

is correlated with”being more willing to leése, while for anti-geothermal

_people it has no effect — they still refuse to lease,

Table 13 V
Effect of Visiting a Geothermal ~
.+ Facility (or Site) Upon The Willingness -
~to Lease, Controlled for Go~NoGo

@) (22)
(Cdrittol i ‘V‘i!;i't’ed a Y o 9,) Wiiling to Lease _
Response Ceo. Site % Agree . %? % Disagree R

Go Yes . 80,7 . 10,4 8.9
Gt EE el e ST T RS S ! 143
N=493 No 66,2 20,3 13,5

T . Yes. L7 . 23,3 65,1 : :
N=117 . Noo .95 2991 - o8 - 007
NoGo  Yes 1.8 0.0 98,2

. SL . SRS W , 4040

N=119 No 0,0 0.0 100,0
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IX. ° Conclusions SLoEet o

The majority of,the‘respondentS'févor geothermal development in Lake
County. There is a pronounced téndency -among our respondents to‘be either
"for it" or "against it'': i.e., they:tend to have either a high:or low opinion
of geothermal development in all respects, which indicates  that once they have
made up their minds about it, this conviction tends to'bias their perceptions
“from then on. ‘' We di&; however, find a significaﬁt'number of respondents who -
-are undecided about the prospect.

~ “Although’ this pélarizedrpattéfn of response renders.casual analysis’

hazardous, the data indicate that perception of environméntal impacts and
expectation of economic ‘benefits are the main independent variables which
determine attitudes toward geothermal’development. This ‘conclusion is reinforced
by the fact that the county is poor and that its present eébnomy and general
attractiveness depend strongly upon the preservation of the county's natural
environment. I

As geothermal development proceeds within the county, the perceptions of
environmental impacts and economic benefits by its residents will change, the
directions of the shifts hopefully being determined by what actually occurs.
However, it is quite likely that, for a giVen combination of impact perceptions
and economic expectations, the distribution of future:bpinions on geotherﬁal' |
issues will fall into patterns similar to Subgroups identified in this surVey.
In Figure 6 we present selected data coﬁcérning the distribution of opinions
of the four impact percéption/economic expectation groups, which include over
90% of the respondénts; Almost all of those who perceive no negative envirommental
impacts and expect economic benefits favor development and would not leave the
county because of it. Nearly three-fourths of them wouldrlease their land fbr &;i’

- geothermal development.- That group which is uncertain about the environmental
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impacts but expects economic benefits is only slightly less in-favor of develop-
ment. | o 7 |

However, the attitudes of the two groups who perceiYe negative environ-
mental impacts are markedly different. Those among them who still expect econo-
mic benefits are deeply divided. Only half of them féﬁotidevelopment,only;a'
third would bevwilling todieaSe their 1and,'and~quarter of them would leave the
county beceuse of development. Among those who expect negative environmental
impacts and essentially‘gg_economic benefits, essentialiy no one supports
development or is willing to lease. Half of these people would 1eave the .
county because of geothermal development i

From these data, we draw this obvious implication; 7if the bulk of the
population's perception of future economic and environmental impacts changes
along the lines we have outlined above, then a significant near-reversal of
opinion will occur. We must warn the reader, however, that we use the term
"perception," which refers to how people conceive reality. It has no necessary
relation to reality itself. Thus the reversal of opinion could occur if the
perception of impacts changed even though the impacts, themselves, did not.

Somewhat to our surprise, we found that, countywide, the "“demographic"
variables included in our analysis had minimal effects upon attitudes toward
geothermal development. This means that, countywide, thete are no distinct
groups of "for" or "against'. It appears that opinions concernlng geo- |
thermal development are formed largely in ‘the realms of the media and pub11c .
debate rather than be1ng determined by personal interests.

However, in the southern portlon of the county, which is most likely to be

directly affected by geothermal development demographlc variables do seem to
have some effect. We have traced this effect through our dlscu551ons of general

support, perception of environmental impacts, and w1111ngness to lease for
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development. A general (and very tentative) picturé emerges concerning the
southern respondents. Besides the obvious interest group of those whose land
is under geothermal lease ) there appears to be a larger pro-geothermal group
whose opinions ‘séem to be determined largely by the possibility of increased

job opportunities, and tax revenues which they value highly. These people are

-'likely ‘to have lived in the county longer than the average. 0ppc55’ing’ them is
~a group of relative néwcomers to the county who probably came largely because
of its natural environment and who tend to own the mineral i'i’ghtS"fo their: land

(probably "country places"), which they absolutely refuse to lease for development.

Finally, a large majority of the respondents as a whole, and nearly as -
large a majority of the most pro-geothbrmal ‘group which we have been able to
id’eriti'fy,f favor close ':if'e‘g“ul‘ation of geothermal development. It appears that

at least in Lake County, the much advertised "backlash' against environmental

‘concerns and protection is nearly nonexistent.
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Appendix A. Technical Appendix

Due to typographical errors and poor wording, the interpretation of a

few queStiohs must be qualified.

Question 18, lahd,parcel size, was,rendered confusing by typographical -

" errors. However, the question was salvaged by combining the responses into

two categories:'1e55~than ten acres,; and greater than tén,acres.
Question 13, the geographical location of the respondent, failed to elicit
the proper (name of town) response, However, the responses were salvaged by -

using the county zip codes and classifying each respondent according to either .

- proper. (name of city orktown) answer, or the post-marked zip code on the back .

of the return'mailer.' By this method, it was possible to identify the place of

~ residence of 95.6% of our respondents,

-~ In question 20, the multiple-response recreation question, ''Swimming
and/or wading in streams or lakes' was inadvertently divided into two separate
possible responsés. The first one, ''swimming,' was used in-the analysis to
refer to swimming in natural water bodies, as opposed to artificial swimming -
pools, |

Queétian 1, economic expansion of the county, did not contain any specific

reference to geothermal development, It could be argued that a positive response

. to it doesmndt nécessarily indicate support for geothermal development,fthus

questioning its incluéion as a component in the Go-No Go index, - However, we
feel that because of the context of a geothermal_survey-in which this question
gppeared,'it was very,likely to have been;interpreted by most of the respondénts
as relating largely)or solelykto geoﬁhermal.develoﬁment.~ A requndent who did

not mizke this inference and thus answered questionflrpositively, even?though B

he opposed geothermal development, would still be a '"No Go' because of the . -

averaging process involved in calculating his response to the Go-No Go Index.
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Question 2 should, perhaps, have been split into two separate questions,
one about jobs and another about tax revenues. The responses to question 2
must be interpreted as being compromises between possibly conflicting attitudes
or percepfions about the economic impact of geothermal development;

' Question 3 1is ambiguousvand a number of interpretations are possible. We

found no reasonable way of dealing with this ambiguity ex post facto.

The positive responses to question 9 may have been reduced somewhat if
respondents felt they must answer negatively -if they own no land. The question
was meant to elicit responses to the willingness to lease if one owned land,
irrespective of whether the person does, in fact, own land. Other data indicate
that it was interpreted by our respondents in this manner. (See Section VIII.)

We note that the mineral rights question, 17, is somewhat ambiguous as
some whose land is under geothermal lease might answer that the mineral rights
to it are thus ‘owhed by '"Others".

Question 23 appeared with only three possible resporses. It might have
been more interesting to have had five possible responses to allow a greater
spread of opinions. This would have lent more significance to the resulting
distribution.

Due to the fact that all twelve attitude questions were phrased in a
"positive" sense, and the fact that one-third of the réspondents were unsure
if any environmental impacts would in fact occur, it could be argued that many
of these respondents were persuaded by the phrasing because of their limited - -
~u’nﬂerstanding of the nature of geothermal development. To the extent that this
is true, the data probably overestimates to a degree, the actual support 'given'
geothermal development in the county. The fact that bias may have a strong

effect has been discussed.:
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’ Flnally, all of the first 12 questlons could have been answered in

ﬁdlfferlng ways, depending upon 1nferred but unspec1f1ed assumptlons held in -

the minds of the respondents. For example, one ‘could answer question 6 positively,

believing that if proper control fechnology is developed and implementated,: - -
odor impacts will not be a problem. Or, one could feel the ‘same except for not
expectingvSUCh technology to be installed, and hence answer negatively. It is
difficult to come to a definite conclusion from just a surface interpretation
of responses. Wefhave attempted to uncover‘some'of‘the conditions and qualifi-

cations which influence the responses. ‘Hbﬁevef, there is no way to compensate

fully for mlsreadlngs mlslnterpretations or inconsistent responses.

The ZSOO-person 1n1t1a1 sample was selected from the county list of

r‘reglstered voters which was the best population list easily obtainable. The -

sample'waSurandOmized by selecting every third page'from*the voter list.  Then,
of those pagee seiected, every other one was turned over to allow the use of
those voters listed on the back. Most duplicate addresses were removed to
avoid over-representation of any onebhousehold. All precincts‘within the

county were included.

.. The averaging process which we eﬁployed to calculate the ''responses' to
the.twe,composite Indices (Go-No Go and Environmental Impacts) was as follows.
We. averaged the numerical . responses (1 te 5) te the constituent questions, :
which resulted 1n a rational number (in general not an integer) such .that
l1<n<5;: Thls range was then split: up in f1ve subranges 1tol4/5,14/5
to 2 3/5, 2 3/5 to 3 2/5, 3 2/5 to 4 1/5, and 4 1/5 to 5. The raw averaged

responses were then set to an integer from 1 to 5, depending on which of these

- intervals they fell into. These integer values were then employed in all fur-

ther calculations. We note that this particular assignment to intervals tends

to accentuate the extreme. We felt that this was necessary since, of course,
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the effect of averaging itself has the opposite effect. Only those respondents
who answered all three component questions of each Index were included in that
Index. Those who had not ansﬁered one or more of the component questions were
considered to have '"not answered" the Index.

Likewise, in the construction of any table, only thosé respondents who
answered all questions of that-table were inclﬁded. Because of their fbrﬁ,
the qﬁestions regarding recreational preferences and reasons for living in
Lake County wefe considered to have been answered by all,respondents.‘

The correlation (or "R') coefficients which appear in various places are
statistical measures of the degree of correlation between questions. The value
of a correlation coefficient may fall anywhere between -1 and 1. A value close
to zero indicates a weak (6r no) correlation between responses to the two given
questions. A value near either 1 or -1 indicates a very strong correlation.
The sign indicates the "direction' of the correlation. In most cases we have
backed up the correlation coefficients with partial percentage figures or com-
ments in order to minimize possible ‘confusion regarding their meaning. It is
evident that in some cases a smaller percentage shift may be associated with a
larger correlation coefficient and vice-versa. This is because a percentage is
simply one number quoted from a full table, while the correlation factor is
calculated from the full table. Also, all correlations were calculated by using
the original five responses to each of the first twelve questions, while the

quoted percentages often refer to—aggfegated responses as discussed in Section II.
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Appendix B. Demographic Statistics

A. Aggregate County Statistics =

Lake County is a typical rural, sparsely bopulated county. It's economic
base, largely devoid of industry, is based mainly upoh recreation and agriculture.
It has bécoine” known as a retirement i<‘:'01.m1:y where natural environment and recrea-
_tion_seem to ‘be prime attractors. The data from the survey seemed to support
this general view of the county. | : o

Table 1 (in section II) shows the aggregate county average statistics for

the demographic variables of the survey. The respondent's geographical loca-

~tion in the county is shown in question 13. The area of greatest actual and

potential geothermal development in thé county, the southern section, contains
the fewest people. ' |

| Ques’tidri 15 shows‘,':féé‘;expe'cted , that nearly all respondents were year-
round residents. Questi_ons 16, 17, and 18 show the breakdowns " for different
typeé of prqpertyl ownership: home, mineral rights, and land, As expected,
most people were home owners. Yet only one-half hleﬁ that fhey owned their

own mineral rights, and a sizeable percentage (27%) did not know whether they

did or did not own mineral rights. Two-thirds owned less than ten acres of land.

" 'The knowledge of mineral dwnersiﬁp is mdderatély related to parcel size
(see “‘Tal‘)le 14). Large 1land owners 'were more likely to know they owned their
own minerals; but still, 31%'of theinv, either did"not ﬁcn’owor felt the question
of mineral rights was not applicable to their large land parcels. Geographic -
location had little influence on mineral ownership except in the southern county,
where fewer respondents did not know and more owned their ‘own minerals than the

county avefage’.: The eastern county respondents were less sure of their mineral

-status. The size of land parcels bears no relationship to general geographical

area.
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Table 14

Various Relationships of Mineral Owmership
Land Ownership, Employment, and
- Geographic Location

(17.) Mineral Rights Owmed:

By Self By Others Don't Know Not Applicable
18. Own < 10 Acres ; 51.1 4.6 32.1 S12.2 :
' . - N=663
Own > 10 Acres 63.8 4,9 17.9 13.4
13. Live in: o
" Southern Co. 63.1 4.3 "19.1° 13,5
: - : . . N=698
Northwest Co. 47.8 7.1 27.0 18.1
Eastern Co. 51.7 3.4 342 - 10.7
(13.) Geographic Location
Southern Northwest ~ Eastern
County County ~  County
18. Own < 10 Acres 60.4 65.0 62.6
N=652
Own > 10 Acres 39.6 35.0 37.4
19. Employed 5.7 50.2 50.6
Retired 44.9 45.2 44.8 N=737

Other - 3.4 4.6 4.5

Question 19 indicates the employment and retirement percentages of the
sample. 44.4% of the respondents are retired, a figure somewhat low when
compared with the 53.5% retired among couhty residents 16 years: and olaer
recorded by the 1970 census. The fractions of employed and retired do not vary
significantly among geographical areas.

Four‘recreational activities are popular with over one-half of the popula-
tion (see Table 1). Relaxing and socializing seems to be the most popular acti-

vity, closely followed by fishing, observing nature, and boating.
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When the respondents are broken 1nto ‘the two ma]or groups, employed and
ret1red it is seen that the1r separate recreatlon patterns are essentially the
same (Table 15). Those who are employed enjoy each act1v1ty somewhat more than
the retirees, except for relaxing andbsocializing(See'Fig. 7). i

Overall, the natural environment of Lake County seems to be the most
1mportant reason for living in the county. As expected, employment opportunl-
ties are only moderately 1mportant. Apparently, fewer than 10% of the sample
are native born. When the sample is again split into the employed/retired
groups, significant dlfferences become evident (see Table 15). Of course,
retlrement is the prlme reason (84%) for retirees to live in the county. Yet
for the employed, the natural environment is a more important factor than

employment opportunities. Furthermore, of those people who do work, only 25%

also feel retirement potential is an additional factor for their residence.

This could indicate that many of those now employed in the county do not plan.
to retire in the county, or are too young to care about retirement.

The decline of retlrement attractlveness theory was checked by controlllng
for length of residence (questlon 14). It was found that of the new residents

(0-5 years) who are employed 36% also indicate retlrement is an addltlonal

factor for their 11v1ng in the county. This f1gure compares to 18.7% for

long-time (over 15 years) residents. These figures contradict the p0551b111ty
that Lake‘County;is "losing its appeal" a5~alretirement‘placeefor—those now -
employed_there. -This conclusion isyfurther supported by similar figures for
retired respondents. ‘le , | |

~ B. The County in Transition

A survey gives only a static p1cture of a populatlon at a spec1f1c moment

in time. Tb,see‘trends over time one needs to compare a number of identical

~surveys taken over a period of years. However, one can indirectly obtain a time
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Table 15 ‘ &‘9

Recreational Patterns and Reasons for
Residence of Employed and Retired
(% Responding "Yes")

20. Type of Recreation Employed ' Retiped Total
: N=392 (50.7%Z) N=343 (44.9%) N=773
Relax & Socialize : 72.7 : 79.6 - 75.5
Fish 74,2 © 71,7 71.8
- Observe Nature 67.1 61.8 65.3
Boat = ' = 61.5 53.9 58.1
Swim . _ 59.2 37.9 49.7
Camp 53.6 35.0 45,0
Hike 4.7 35.9 42,9
Hunt | | 44.9 28.0 36.5
Swim in pools 39.0 . 22.4 32.1
Golf | 19.6 15.2 17.3
21. - Reason for Living in County Employed Retired Total
Natural Environment 61.7 58.9 60.2
Retirement 24,5 84.3 50.5
Recreation 46.2 46.1 45.4
'Family & Friends ' 38.0 27.4 34.0
Employment 54.8 ' 7.6 32.1
Health 24,2 36.7 30.0
Housing 7.1 15.2 11.3

Born Here 11.2 5.0 8.4

series picture of the Lake County respondents by using question 14 (Length of
residence). This of course assumes that the reasons one now states for living
in Lake County have not changed and are, in fact, the same ones as those which
driginallyiattracted him.

‘“-So by using question 14 as if it had produced three separate sémples taken

“‘over the years, one can see that different factors have been of primary force in
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attracting people to Lake County in different years (see Table 16). Three of
the reasons show significant decline v;rith time: native born, family and friends,
and emplpymént opportmiti_es. These have been replaced to a degree by a number
of other factors which themselves have increased at various rat_es.

By far the most important and most rapidly increasing reason for living
in Lake County is its retiremerjt opportmlities. The county's natural environ-
ment and recreation activikties Varer also important. The attraction of natural
environment has remained quite 'stabl_e over the last twenty‘years. Two other
factors, health and housing, have also increased; both of theée are probably
associated with the increase in retirement. |

Recreation participation has also changed over the years. Generally, newer
residents are more active in all forms of recreation than long-time residents.
A11 forms of recreation have increased in participation, with the notable excep-
tion of hunting. Observing nature, on the other hand, has remained rather
consistently important. The general increase in all recreation activity corre-
lates with the increase in the numbers who feel re;:reation is a reason they live
in the county. |

The demographic picture has also changed, as shown in table 16. There
has been a slight shift away from home ownership. Likewise, mineral ownership
has decreased and newer residents are less sure about the status of their miriergl
rights. Newer residents tend to own smaller parcejls' of land and tend to have
not visited geothermal fac111t1es as often as older residents have.

According to thlS table, the southern county ‘has grown the slowest in
population, while the eastern county has grown the fastest, relative to the
county as a whol'e. The changlng enployment/retlrement ratio has shown a slight
shift towards retirees among newcomers to the county. Thls corresponds to the

marked increase in retirement as ‘the prime reason for living in the county.

AT

-
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Table 16
Demographic Trends in Lake County
- (X Responding "yes")

(14.) Length of Residency in Lake County

21. Reasons for Living N=272 N=223 N=288
: In County '0-5 years 6-15 vears >15 years

Born Here 0.0 1.3 21.5
Family & Friends 16.9 24,7 57.3
Employment 20.6 . 33.2 41.0
Retirement ' 62.1 48.9 41.0
Natural Environment : 59.6 A 62.8 58.3
Recreation 47.8 51.1 37.8
Health 33.1 ) 31.8 26.7
Housing 13.6 11.7 9.4

20. Recreational Activities - _
Relax & Socialize 79.0 76.2 72.9

Fish ' 78.3 . 69.1 68.1
Observe Nature 66.5 65.5 _ 64.6

. Boat 66.9 62.8 46,5

Swim - 55.1 49.3 44,1

Camp 45,6 ’ 41,7 46.9

Hike 47.4 40.8 40.3

Hunt _ 32.4 35.0 41.3

Swim in pools - 33.8 32.3 29.9

Golf 20.6 15.7 15.3

16.  home owner - ' 85.2 87.9 90.9
17. owns own mineral rights 45,6 . 46.0 61.6
Don't know mineral status 32.5 29.6 20.1

18, owns < 10 acres 72.6 : 65.5 53.1
19.  Employed - 47.6 ' 54,3 50.7
' Retired 46.8 41,6 - 444
22,  Have visited Geo. Facility 36.2 4341 48.4

13. Geographic Locationﬁ ' o
Southern County 30.9 - 33.6 35.6
Northwest County 34.2 26,7 0 39.2
Eastern County 140.3 - 30,2 - 29.6
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