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ABSTRACT
Phase I of this study analyzed attitudes and beliefs

of respondents drawn from Metro-Manila. The second phase
utilized a sample drawn from residents near a geothermalpower plant site in Southern Philippines.

Four dimensions of beliefs (psychological/environ-
mental risks, technological benefits/development,
economic benefits/implications and socio-political
implications/benefits) were identified through factor
analysis of belief items on nuclear energy and refined
empirically to determine perceptions of respondents
about all energy systems. Identification of the
relationships between dimensions provided insight into
the shared perceptions about each energy system held
by the various groups of respondents.

The overall attitude of the respondents towards
energy systems (nuclear, solar, hydro, geothermal and
oil) was determined using three attitude measures:
Fishbein model, Osgood's semantic differential technique,
and direct response to unfavorability/favorability scale.

The belief dimensions were correlated with the
attitude measures to determine the degree of contribution
of each dimension to attitude.

A comparative ana-lysis was made to differentiate
attitudes and beliefs held by the PRO and CON nuclear
groups, and by the subsamples: university students,
science teachers and barangay leaders of the Metro-Manila
sample. Attitudes and beliefs relating to the demog-
raphic variables were also examined for the two samples.



FOREWORD
The continuing controversy regarding the construction

of the first Philippine Nuclear Power Plant (PNTP-1) has
focused attention on the differing attitudes and opinions
on the use of nuclear power for electricity generation in
the Philippines. Political, social, psychological and
environmental issues have highlighted the discussions and
debates in several public hearings and symposia. Since the
Philippine Atomic Energy Commission (PAEC) is charged not
only with the regulation of nuclear facilities but also to
promote the peaceful uses of atomic energy in the country,
it is exploring all avenues to gain public acceptance for
the nuclear power project. It recognizes the fact that a
major factor for acceptance is credibility; another is an
effective information campaign. Both of these concerns
found guidance through the Philippine participation in the
IAEA Risk Assessment Project: on one hand, in the
provision of accurate technical data with a local basis
on comparative risks of energy systems; on the other hand,
through an accurate identification and assessment of beliefs
and attitudes of the Philippine public as regards nuclear
power and other energy systems, to develop information
strategies and produce responsive information materials
toward the formation of a favorable public attitude and
eventual acceptance of nuclear power.

The nuclear power issue came to public attention with
the decision in 1973 to construct a nuclear power plant in
the Philippines. At about this time, the oil crisis figures
as a major global concern bringing about increasing debates
on the nuclear option. The issue gained even greater
prominence with the Three Mile Island incident in 1979.
Debates, symposia, rallies and meetings on nuclear power
were convened by the anti-nuclear groups in various schools
and universities in Manila, and in public assembly areas
of Bataan where the plant is being constructed.

This report attempts to explain the underlying basis
of the nuclear debate, particularly in terms of beliefs
held by the public about specific nuclear power issues.
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Phase I Survey of Attitudes Toward Five
Energy Systems Among Three Sample
Groups in Metro Manila

1. INTRODUCTION
The purpose of this phase of the study is to present

an explanation of the present day nuclear controversy in
the Philippines. The need to understand and consider public
attitudes towards nuclear power has become particularly
apparent in view of some protest when the construction of
the first Philippine nuclear power plant (PNPP-I) in Bataan
began. The incident at the Three Mile Island nuclear power
plant in Pennsylvania, brought many Filipinos to seriously
question the construction of a nuclear power plant in the
country. This has added relevance to the Philippine
participation in the Joint International Atomic Energy
Agency (IAEA)/International Institute for Applied Systems
Analysis (IIASA) Risk Assessment Project being conducted
by the Philippine Atomic Energy Commission (PAEC).

The project utilizes a methodology for attitude
measurement based on Fishbein's (1963) attitude theory:
a person's attitude towards an object is a function of
evaluations of his beliefs about that object. Thus,
beliefs about an object are determinants of a person's
attitude towards that object.

An internationally applicable attitude survey question-
naire was used investigating attitudes/beliefs about five
energy systems (nuclear, solar, hydro, geothermal and oil).
The questionnaire was distributed to three sample groups
representing university students, science teachers and
barangay leaders. Table 1 gives the demographic infor-
mation on the respondents.

This study explores the pattern of attitudes and
beliefs held by the different sample groups about the five
energy systems. A comparative analysis was also made on
perceptions of those found to be most in favor of (PRO),
and most against (CON), nuclear energy.

2. THE CONCEPTUAL FRAMEWORK
The major concern of the conceptual framework of this

study is with the relations between beliefs, attitudes,
intentions and behaviors. The fundamental building blocks
in this conceptual framework are beliefs.

On the basis of direct observation or information
received from outside sources or by way of various
inference processes, a person learns or forms a number
of beliefs about an object. This he does by associating
the object with various attributes. In this manner, he
forms beliefs about himself, about other people, about
institutions, behaviors, events, etc. The totality of a
person's beliefs serves as the informational base that
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ultimately determines his attitudes, intentions and
behaviors.

A person's attitude toward an object is based on his
salient beliefs about that object. If those beliefs
associate the object with primarily favorable attributes,
his attitude will tend to be positive. Conversely, anegative attitude will result if the person associates
the object with primarily unfavorable attributes. It
can thus be seen that a person's attitude toward some
object is determined by his beliefs that the object has
certain attributes and by his evaluations of those
attributes.

In terms of the relation between beliefs andattitudes, our conceptual framework thus suggests that
a person's attitude towards some object is related to
the set of his beliefs about the object but not necessarily
to any specific belief.

In a similar fashion, attitude toward an object is
viewed as related to the person's intentions as a whole,
and attitude toward an object will usually not be related
to any specific intention with respect to the object.
Thus, attitude is viewed as a general predisposition
but does not predispose the person to perform any specific
behavior. Rather, it leads to a set of intentions that
indicate a certain amount of affect towards the object
in question. Each of these intentions is related to a
specific behavior, and thus the overall affect expressed
by the pattern of a person's actions with respect to the
object also corresponds to his attitude toward the object.

3. METHODOLOGY
This study utilizes the model formulated by Fishbein

(19 75) where he has made the relationship between attitudes
and beliefs an explicit part of his theory on attitude.
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According to the theory, a person's attitude toward
any object is a function of his beliefs about that object
and the implicit evaluative responses associated withthose beliefs, mathematically expressed as follows:

n
A = E e.b,o i=1 ! !

A is the attitude toward some object, o
b. is the belief i about o, i.e., the subjective

probability that o is related to attribute i
e. is the evaluation of attribute i
n is the number of beliefs

The semantic differential technique, a direct measure
of attitude formulated by Osgood, Suci and Tannenbaum (1957)
was also applied. With this method, the respondent is
presented with a series of seven-place bi-polar adjective
scales. The end-points are defined by adjectives which
have been shown to have evaluative connotations, e.g.,
good-bad, harmful-beneficial. The respondent is asked to
rate the object by placing a check mark at the point on
the scale which he feels indicates the appropriate
description. The attitude score is the sum of these
ratings.

4. METHOD
a. Sample

Sampling of the general public was not intended to
be representative of the Philippine population but was
a stratified sample controlling for various sectors
(university students, science teachers, barangay leaders),
sex, age, and education. The total number of respondents
was -536 and the breakdown of this total across the demog-
raphic variables is shown in Table 1.

University Students
One hundred seventy four (174) student-respondents

were drawn from different colleges of the University of
the Philippines (UP). UP students are admitted on a
highly selective basis of scholastic aptitude. While
they come from a cross section of the Philippine society,
many belong to families from the upper income level. The
strong liberal orientation of this student body has caused
them to be labelled activists, if not leftists.

The UP students were targeted as sample because the
position that they take on national issues are usually
picked up by students from other colleges and universities

11



Table 1

PERCENTAGE OCMPARISCN OF SEX, AGE, AND EDUCATION
BETWEEN THE GENERAL SAMPLE, UNIVERSITY STUDENTS,
SCIENCE TEACHERS, AND THE BARANGAY LEADERS

Characteristic
SEX

Male
Female

AGE
18-29
30-45
46-59
60 and over

EDUCATION
Elementary
High School
College Ihder-

graduate
Graduate
Graduate Studies
Vocational

GeneralSample

40
60

42
33
20
5

1
10
36
40
11

University-Students

27
73

86
13
1

73
14
12
1

ScienceTeachers

9
91

22
61
16
1

81
19

Barangay 'Leaders

77
23

16
27
44
13

T

28

37
27
5

hence influencing government decision regarding vital
development projects.

Science Teachers
One hundred seventy (170) respondents were drawn from

the secondary school teachers of the four school divisions
of Metro-Manila namely: Pasay, Caloocan, Manila and Quezon
City. These respondents teach subjects in the natural and
physical sciences and mathematics.

Science teachers were targeted as sample for the
study as they are considered influential in moulding
public attitudes through the classrooms. They are effect-
ive vehicles for the systematic and sustained transfer of
developmental information. The credibility of science
teachers towards their students is high as they are aptly
considered the proper sources of such information. It is
also to be expected that whatever the teachers pass on to
the students as factual information is carried home to
parents and peer groups.

Barangay Leaders
One hundred ninety-two (192) respondents were drawn

from the different barangay areas of Quezon City, Caloocan,
Pasay City and Manila. The barangay is the smallest
political unit of the Philippine society, headed by a
barangay leader. By their position, the barangay leaders
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are considered to have a close link with the national
leadership, hence enjoy special support. They are also
considered to be well informed on issues of general
concern.

As the implementors of government programs at the
grassroots level, their effect on public attitudes is
considered significant. They also enjoy a good deal of
credibility as they are a revival of the smallest but
respected political unit of the olden day Philippine
society.

b. Instrument
The 36-page questionnaire used in the study consists

of five parts, each having separate instructions. Part
I is the evaluation portion where respondents are asked
to evaluate thirty-three (33) attributes of energy systems
in general. A seven-point (-3, +3) bi-polar rating scale
is used, the end points of which are labelled "bad" and
"good".

Example:
Improving our standard of living.

BAD :___:___:___:___:___:___:___: GOOD

Part II is the beliefs portion which solicits the
opinion of the subjects regarding five energy systems:
nuclear, solar, hydro, geothermal and oil, by relating
the set of attributes to each energy source. These are
made on seven-point (-3, +3) bi-polar unlikely-likely
scales.

Example:
The use of nuclear energy improves our standard of

living.
UNLIKELY :___:___:___:___:___:___:___: LIKELY

Part III is the semantic differential portion where
the subjects are asked to indicate their spontaneous
reactions relating sixteen pairs of contrasting adjectives
to each energy source. The energy sources are rated on
seven-point rating scales with the contrasting adjectives
as end points.

Example:
SOLAR ENERGY

BENEFICIAL : : : : : : : : HARMFUL
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Part IV, asks the respondents about their opinion
regarding the importance of the thirty-three attributes
(in Part I) in the current debate about the use of nuclear
energy. The seven-point rating scales for this portion
have "very unimportant" and "very important" as end
points. At the end of Part IV is the direct measurement
scale where subjects are asked to indicate their personal
opinion about the use of nuclear energy on a seven-point
scale with end points labelled "very unfavorable" and
"very favorable".

The last part of the questionnaire is the demographic
data portion where individual circumstances and other
pertinent information such as age, sex, educational
attainment, school and sources of information about
current events are asked from each respondent.

c. Data Collection Technique
The PAEC contracted the Institute of Mass Communication

of the University of the Philippines for the administration
of the questionnaires to students from colleges of the
university with some relevance to the study, such as the
colleges of Arts and Sciences, Engineering, Law and
Education.

Assistance was solicited from the Ministry of Education
and Culture for the conduct of the survey among science
teachers and from the Ministry of Local Government for the
barangay leaders.

Data from the questionnaires were encoded, checked,
punched in computer cards, validated and processed into
SPSS generated files. Processing and computation were
made using the Statistical Package for Social Sciences
(SPSS) Programs (Nie et al, 1975) on a UNIVAC Computer.

5. RESULTS

a. ATTITUDES TOWARDS FIVE ENERGY SYSTEMS
Based on the average attitude scores as measured by

the Fishbein Model (leb), the respondents (total sample)
were generally more favorable toward solar (68.02), hydro
(61.21) and geothermal energy (52.03) than they were toward
oil (30.50); they were least favorable toward nuclear energy
(16.13). Figure 1 illustrates these attitudes. Using the
semantic differential technique (£SD), hydro power appeared
to be the most favored energy system (27.19) followed by
solar (25.99), geothermal (23.79), oil (17.21), and lastly,
nuclear energy (7.06). Evaluation of the energy systems
using the pairs of adjectives on the semantic differential
is illustrated in Figure 2.

Correlation analysis between the Fishbein model and the
semantic differential technique confirms the validity of the

14
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Table 2

CORRELATIONS BETWEEN Zeb and ÎSD

Nuclear r !
n '
s <

.56927
536

.00001

Solar r = .53155
n= 536
s = .00001

r = .51922
n = 536
s = .00001

Geothermal r = .55663
n = 536
s = .00001

Oil r = .45599
n= 536
s = .00001

Table 3

COMPARISON OF ATTITUDES OF THE SUBSAMPLES
TOWARDS FIVE ENERGY SYSTEMS

Energy source
Attitude maasure/.-̂  : H

:

reb (+ 297) : i
tïiiversity Students Il74
Science Teachers :170
Barangay leaders :192

ÏSD (+ 48): 1

University Students :174
Science Teachers :170
Barangay Leaders :192

Nuclear

-22.7356
31.9941
37.2760

-2.8103
11.0353
12.5104

Solar

56.4310
81.4059
66.5417

25.9713
28.9529
23.3958

Hydro

43.9540
75.8941
63.6510

24.6609
31.5353
25.6823

Geo thermal

25.1667
70.6647
59.8750

19.7011
27.7235
24.0000

Oil

-7.7011
45.3235
51.8802

10.0632
21.9647
19.5052

methodology used in the study. The correlation coefficients
and significance levels are shown in Table 2.

Attitudes of the Subsamples
A comparison was made between the attitudes of the

three respondent groups toward five energy systems. The
mean values of attitudes for each group with respect to the
energy systems are shown in Table 3. Correlation analysis
between the Fishbein model and the semantic differential
technique for the subsamples, taken separately, gave
significant results (Table 4).
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Table 4

CORRELATIONS BETWEEN EEB AND ESD
FOR THE SUBSAMPIES SEPARATELY

Uhiversity
Students

Science
Teachers

Barangay

Nœlear r = .5129
s = .00001

.4575

.00001
.5326
.00001

Solar r = .5676
s = .00001

.4931

.00001
„5809
.00001

Hydro r = .5909
s = .00001

.4811

.00001
.6029
.00001

Geothezmal r = .5684 .5582 .6445
s = .00001 .00001 .00001

Oil r = .2866
s = .00017

.3707

.00001
.5512
.00001

+ 1
jaa

90
80

70

60
50

40

30
20

10

0
-10

-20

-30
-40

I r-m

UNIVERSITY STUDENTS

LEGEND:
j [ NUCLEAR

SCIENCE TEACHERS

HYDRO

GEOTHERMAL

BARANGAY LEADERS

PH OIL

Figure 3

ATTITUDES OF THE SUBSAMPLES TOWARDS THE FIVE ENERGY SYSTEMS

In general, all groups have the same order of preference
with regard to the use of the different energy sources for
electricity generation. However, results showed that the
students held considerable negative attitudes towards
nuclear energy and were slightly unfavorable towards the
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use of oil (Figure 3). The science teachers and barangay
leaders held moderately favorable attitudes towards these
two energy systems. Solar and hydro power virtually came
out to be the most favored energy sources by all groups.
The three groups also held very favorable attitudes towards
geothermal energy.

b. ATTITUDES OF THE PRO-CON NUCLEAR GROUPS
Two subgroups were formed from the total sample by

selecting the respondents who were most favorable (£SD
greater than 20) towards the use of nuclear energy (PRO
group) and those most against it (CON group with ÊSD less
than -9). The differences in attitudes towards the energy
sources held by these groups were then examined and compared.
Table 5 and Figure 4 summarize the attitudes of the PRO-CON
nuclear groups towards the five energy systems.

The PRO and CON nuclear groups had similar attitudes
toward solar, hydro and geothermal, but differed in their
attitude towards oil. Another significant difference
between the PRO and CON groups was their attitude toward
oil. The PRO group was significantly more favorable toward
the use of oil than the CON group.
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Table 5

COMPARISON OF ATTITUDES OF THE PHD-OCN NUdEAR GROUPS
TOWARDS FIVE ENEKGST SYSTEMS

Attitude measure/___Group

Eeb (+ 297):

PRO

CCN

ÏSD (+ 48) :

PRO

ON

N

141

103

141

103

Muclear

70.2199

-34.1650

34.2695

-24.2136

Solar

92.2695

56.7961

35.3972

27.0777

Hydro

91.6525

44.9515

38.8298

27. 0777

Geotherraal

87.6312

32.3301

.

• 36.4184

21.5243

Oil

67.3759

-3.4369

30.0213

6.9417

All differences are significant at p^O.Ol

Table 6

AVERAGE ATTITUDES (îeb) OF WIE AND FEMALE RESPONDENTS
TOWARDS THE FIVE ENERGY SYSTEMS

Sex

tele

Female

N

200

306

Nuclear

34.4250

2.8889**

Energ)

Solar

66.5700

68.6111
NS

i source

Hydro

64.1850

59.3922
NS

Geothermal

59.2050

46.5458
*

Oil

40.0100

21 .6307
**•

*Difference significant, ptO.OS
"Difference significant, p<0.01
NS, Difference not significant

In summary, the PRO nuclear group held strong favorable
attitude toward the use of all energy systems. The CON
nuclear group had positive attitude towards solar, hydro
and geothermal, was slightly unfavorable towards oil, and
held strong negative attitude towards nuclear energy.

c. ATTITUDES IN RELATION TO DEMOGRAPHIC VARIABLES
The effects of the demographic variables to attitudes

were examined to determine whether these variables were
significant factors in attitude formation.

In general, sex, age and education were significant
factors in determining attitudes towards energy systems,
especially with regard to nuclear power.

Table 6 summarizes the attitudes of the male and
female respondents towards the five energy systems. On the
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Table 7

AVERAGE ATTITUDES (Eeb) OP THE AG3 GROUPS
TOWARDS THE FIVE ENERGY SYSTEMS

!
:
•

18-29 :

30 - 45 !

46-59 j
60 and :
over 1

8

176
137
85

20

Î Eneigy
\ Nuclear ] Solar *

! -9.9886
! 34.7737
î

* 29.7059t
t
l 76.7000

58.8693 *
82.2847 !

*

64.5412 î
s

80.6000 .'

source
Hydro ; Geothermal

48.7500
69.7591
69.8706

82.2000

33.3693
66.8978
63.7176

Oil

3.6875
45.5693
50.4706

81.5500 ; 65. 4000

basis of the mean values of Eeb it can be observed that the
male respondents favor the use of solar, hydro, geothermal,
oil and nuclear, in that order. The female group was sig-
nificantly favorable towards solar, hydro and geothermal
energy but less favorable towards oil. A mean of 2.89
for nuclear power among the female respondents shows that
they do not hold strong attitude towards the use of nuclear
energy. This is an indication of still possible receptive-
ness towards an information program for public understanding
and acceptance of nuclear energy. On the other hand, a
mean of 34.43 among the male respondents indicates that the
men are more likely to accept nuclear energy than were
women.

On the average, older respondents were more favorable
towards all the energy systems than were the younger ones.
While the youngest group (18-29 yrs.) held slightly
negative attitude towards nuclear power, the older groups
were somewhat favorable towards it. The older respondents
held slightly positive attitudes towards the use of oil
for energy production, while the youngest group was not
strong in its opinion on it. The attitudes (Leb) of the
different age groups towards the five energy systems are
given in Table 7.

Regardless of the education of the respondents, it
was found that nuclear power was the least favored of the
five energy systems and solar power the most favored.
The mean values for the attitude measures for the five
energy systems and of the different groups according to
education are shown in Table 8. It is interesting to
note that the undergraduate students did not hold strong
attitudes towards the energy systems like the other groups
did.

In general, the survey found that the sources of
energy information the respondents availed of did not
strongly contribute to their attitudes towards nuclear
power (Table 9). However, those who were exposed to
government information drives tend to have more favorable
attitude towards nuclear power than those who got informa-
tion from other sources.
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Table 8
AVERAGE ATTITUDES (Eeb) OF RESPONDENTS TOWARDS THE FIVE ENERGY SYSTEMS

DEPENDING ON THEIR EDUCATIONAL ATTAINMENT

Educational Attainment

Elementary
(Ugh School
College: Undergraduate

Graduate
Graduate Studies
Vocational

N

6
52
244
165
50
1

:
:
Nuclear

45.1667
51.5577
-1.2500
29.8788
7.6000

108.0000

Energy soura
) Solar ; Hydro
•100.000 1 104. 3333
î 72.1731: 70.9038
: 56.4508: 48.6721
: 77. 8970 ! 72.5636
: 78.0600: 63.0600
1 79.000oi 93.0000

Ï

Geothermal
100.6667
66.3269
35.8852
64.2727
60.8600
86.0000

Oil

75.3333
68.0192
12.6107
43.1879
15.8800
101.0000

Table 9

AVERAGE ATTITUDES (Eeb) OF RESPONDENTS TOWARDS NUCLEAR POWER
ACCORDING TO THEIR SOURCES OF ENERGY INFORMATION

Source of Energy
Information

Newspaper
Raäio
Television
lectures
Government
Information Drives

Public Discussions

N

472
269
366
271

275
217

•

Eeb (+297)

15.1123
21. 3978
16.6967
11.9852

22.1564
18.6590

ÏSD (+48)

7.2119
6.5613
6.5765
5.5351

8.8000
6.5438

CM (0-6)

3.1970
3.1642
3.1440
3.2218

3.3051
3.2269

d. DIMENSIONS OF BELIEFS ABOUT ENERGY SYSTEMS
Using factor analysis on the belief-strength scores,

the 33 beliefs about nuclear energy clustered on four
factors. These dimensions which underlie perceptions of
nuclear energy were named psychological/environmental
risks, technological benefits, economic benefits, and
sociopolitical implications. The four dimensions were
made to represent the basic considerations that are taken
into account in evaluating the different energy systems.
Table 10 gives the factor structure with the corresponding
eigenvalues and percentage of variance.

The four belief dimensions were used first to examine
the beliefs held by the total sample, then to compare
beliefs of the subsamples (university students, science
teachers, barangay leaders), of those most in favor of
(PRO) and most against (CON) nuclear power, and of groups
created from the demographic variables. The sum of the
six belief items most closely identified with each belief
dimension gave an index of belief strength (^ b.) for each
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Table 10
FACTOR STRUCTURE

(BASED W NUCLEAR BELIEFS OF THE TOTAL SAMPLE)

Belief dijnension Belief item
Factor I:

Psychological/
Environmental
Risks

Factor II:

Technological
Benefits

Factor III:
EconomicBenefits

Factor IV:

Sociopolitical
Implications

'Exposes people to hazards which they
cannot influence by any actions
of their own

•Leads to accidents which affect
large lumbers of people at the
same tune

•Involves hazardous agents which
cannot be detected by man's senses

•Has an impact on people's health
•Leads to environmental pollution
'Produces wastes which require

sophisticated management •
Is harmful to future generations
Provides a source of threats

from terrorists
Leads to dependency on small groups

of specialists
Involves a technology which is

usable as a tool in international
politics

Leads to diffusion of knowledge
and material for construction
of weapons

Postpones the development of
alternative energy sources

Restricts personal freedom through
rigorous physical security measures

Eigenvalue : 6.3045318

» of Variance: 39.34
•Leads to technological progress
•Promotes my nation's industrial

development
'Improves our standard of living
•Stimulates scientific and technological

research
'Increases my nation's prestige
'Leads to increased employment
Prevents brownouts
Is decided by government

Eigenvalue : 4.1716520
t of Variance: 26.03

•Provides a cheap energy source
'Leads to a more even distribution of

income among nations
•Is a long-term solution to energy needs
•Reduces the need to conserve energy
•Helps to conserve natural resources
'Provides more options for future

societal development

Eigenvalue : 3.0057392
t of Variance: 18.75

•Leads to expropriation of valuable land
•Uses up valuable land
•Leads to consmption-oriented society
•Concentrates power in big industrial

enterprises
•Has a long-term iipact on climate
•Increases the economic dependence

of my country

Eigenvalue : 2.5455031
t of Variance: 15.88

'Belief items used to represent factor
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energy system. The mean values of £ b. for each belief
i=l 1dimension and of the five energy systems shown in Tables

11-16, give an overall perception of the various respondent
groups about the five energy systems.

Table 11

BELIEFS OF THE TOTAL SAMPLE
ABOUT THE FIVE ENERGY SYSTEMS

Energy source

Belief dimension Nuclear Solar Hydro Geothermal Oil

Psychological/
Environmental
Risks 8.74 -3.54 -3.09 -1.12 2.53

Technological
Benefits 8.81

Economic Benefits 2.06

10.11 10.38 10.02 8.91

8.45 6.45 5.55 .75

Sociopolitical
Implications 5.80 .44 2.24 3.06 5.19

Beliefs, mean values of I b for each dimension

Psychological/Environmental Risks
Beliefs in agreement with this dimension suggest a

negative attitude towards the attitude object. (This
dimension correlated with Seb at r = -0.39, and with
£SD at r = -0.22 which are shown in Table 17). Such
beliefs include perceptions that energy systems expose
people to hazards which they cannot influence by any
actions of their own and lead to accidents which affect
large numbers of people at the same time. This dimension
also includes psychological risks of energy systems such
as, "having an impact on people's health" and "involving
hazardous agents which cannot be detected by man's senses".
Capturing 39.34% of the variance explained makes this
dimension the most important of the four factors.

Technological Benefits
This dimension indicates that energy systems will

lead to future technological development. Here, the use
of energy systems is perceived to promote a nation's
industrial development, improve the standard of living
and stimulate scientific and technological research.
Responses in agreement with this dimension will significantly
contribute to a positive attitude toward the energy systems.
Correlations with the attitude measures were high, with
Eeb at r = 0.48 and with ISD at r = 0.47, both were sig-
nificant at p<0.01 level.
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Table 12

COMPARISON OF BELIEFS OF THE SUBSAMPLES
ABOUT THE FIVE ENERGY SYSTEMS

Energy source
Belief dimension/Group

PSYCHOLOGICAL/
ENVIRONMENTAL RISKS

university Students
Science Teachers
Barangay Leaders

TECHNOLOGICAL BENEFITS
University Students
Science Teachers
Barangay Leaders

ECONOMIC BENEFITS
University Students
Science Teachers
Barangay Leaders

Nuclear

13.52
8.61
4.53

7.70
10.16
8.63

-1.99
4.46
3.59

Solar

-2.73
-4.32
-3.61

9.93
11.41
9.11

8.51
9.42
7.54

Hydro

-2.66
-3.49
-3.13

9.00
12.29
9.93

4.68
8.02
6.66

Geo thermal

1.89
-2.58
-2.56

8.67
12.09
9.41

3.18
7.09
6.33

Oil

5.29
2.82
-0.23

6.63
11.02
9.10

-4.00
2.99
3.04

SOCIOPOLITICAL IMPLICATIONS
University Students
Science Teachers
Barangay Leaders

8.13
6.00
3.57

-1.13
1.03
1.31

1.08
3.25
2.41

3.70
2.92
2.60

6.28
5.41
4.01

Beliefs, mean values of E b for each dimensicn
i=l 1

Table 13

BELIEFS OF THE PRO AND OON NUCLEAR GROUPS
ABOUT THE FIVE ENERGY SYSTEMS

Energy source
Belief dimension
Psychological/EnvironmentalRisks

TechnologicalBenefits

Economic
Benefits

Sociopolitical
Implications

Group

PRO
CON

PRO
OON

PRO
CON

PRO
ODN

Nuclear
7.0922
13.1845

**
13.3901
4.5146
**

7.7660
-3.8447

•**

6.5319
7.9806
NS

Solar
-3.6950
-3.3398

NS
12.0071
9.5340
**

10.2482
8.6311

*

2.6809
1.4951

*•*

Hydro
-3.9504
-3.8350

NS
13.4752
8.7767
**

8.5532
5.8932
**

4.9078
.3592
**

Geothermal
-2.7163
.3204
*

13.0000
8.7282
**

8.4326
3.8155
**

4.2624
2.5728
NS

Oil
1.7234
5.1359
**

12.0851
6.1456
**

4.3050
-3.7184

**

6.3972
6.0680
NS

Beliefs, mean values of £ b. for each dimension

Difference significant, p<0.05
«»Difference significant, pxO.Ol
NS, Difference not significant
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Table 14

COMPARISON OF BELIEFS OF THE MALE AND FEMALE RESPONDENTS
ABOUT THE FIVE ENERGY SYSTEMS

Energy source
Belief dimension

PSYCHOLOGICAL/
ENVIRONMENTAL
RISKS

TECHNOLOGICAL
DEVELOPMENT

ECONOMIC
BENEFITS

SOCIOPOLITICAL
IMPLICATIONS

Group

Male
Female

Male
Female

Male
Female

Male
Female

Nuclear

6.4200
10.2549

**

9.1800
8.8464

NS

3.4750
1.0915

**

4.4300
6.6667

**

Solar

-4.5550
-3.0752

9.9050
10.1699

NS

8.4100
8.6176

NS

.2300

.4150
NS

Hydro

-3.8700
-2.9379

NS

10.3900
10.4869

NS

6.4800
6.3595

NS

1.7950
2.3987

NS

Geothermal

-3.1550
. .0065

**

9.6600
10.3627

NS

6.2400
5.0948

*

1.9550
3.7124

**

Oil

1.3450
3.2484

**

8.3250
9.0229

NS

1.2200
.0752
NS

4.1150
5.6667

. **

Beliefs, mean values of z b. for each dimension

difference significant, p<O.OS
"Difference significant, p<0.01
NS, Difference not significant

Economic Benefits
This dimension captures a positive assessment of

energy systems. The first two items loading highest on
this dimension best explain the meaning of this index.
They are "providing a cheap energy source" and "leading
to a more even distribution of income among nations".
High correlations of this dimension with the attitude
measures (with £eb at r = 0.64 and with SSD at r = 0.55)
assume that beliefs in agreement with this dimension
greatly influence a positive attitude towards the
attitude object.

Sociopolitical Implications
Impacts of energy systems on society and the political

system are the main concerns of this dimension. This index
is best explained by the items "leading to expropriation
of valuable land" and "using up valuable land", which
reflect the Philippine values of sentimental attachement
to inherited lands. Persons responding in agreement with
this index also have the feeling that the use of energy
systems leads to a consumption-oriented society. It is
also believed that energy systems concentrate power in
big industrial enterprises and increase the economic
dependence of the country. There was no significant
correlation between this dimension and the attitude
measures.
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Table 15

COMPARISON OF BELIEFS OF THE DIFFERENT AGE GROUPS
ABOUT THE FIVE ENERGY SYSTEMS

Energy source

Belief dimension/Group Nuclear Solar Hydro Geothermal Oil

PSYCHOLOGICAL/
ENVIRONMENTAL RISKS

18 - 29 yrs.
30 - 45 yrs.
46 - 59 yrs.
60 and above

TECHNOLOGICAL BENEFITS
18 - 29 yrs.
30 - 45 yrs.
46 - 59 yrs.
60 and above

ECONOMIC BENEFITS
18 - 29 yrs.
30 - 45 yrs.
46 - 59 yrs.
60 and above

SOCIOPOLITICAL
IMPLICATIONS

18 - 29 yrs.
30 - 45 yrs.
46 - 59 yrs.
60 and above

11.5114
7.9781
5.6941
8.2000

7.5966
10.2993
9.4941
12.4500

-1.2898
4.2628
3.8471
7.2000

6.7330
6.0876
3.2588
8.2000

-2.5341
-4.4964
-4.8118
-5.6000

9.8864
11.1898
9.2235
11.3000

8.2898
9.4088
7.5059
11.7500

-.6193
1.8029
.5412

l.SSOO

-3.0057
-3.4453
-4.2353
-3.4000

8.6420
11.6715
11.1176
13.2000

4.7500
7.8321
6.1765
7.3500

1.1193
3.0657
1.4941
6.1000

.6193
-2.0949
-3.2824
-7.6500

8.7727
12.0292
9.7765
12.7500

3.2045
7.4964
6.0588
9.5500

3.0227
3.9197
1.3529
4.5500

4.0795
1.9270
.6000

-1.7500

6.8920
10.8321
10.1176
12.0500

-2.9318
2.7080
2.9176
4.6000

5.9091
4.9635
4.5412
5.6500

Beliefs, mean values of E b.
1=1 1 for each dimension

e. RELATIONS BETWEEN DIMENSIONS
To measure the degree at which perceptions about the

energy systems tend to go together, correlations between
the four dimensions were determined. Table 18 gives the
correlation matrix for these dimensions.

The psychological/environmental risks and socio-
political implications dimensions correlated considerably
at r = 0.40. This means that when a person associates
an attitude object with some negative characteristics,
he will very likely tend to associate other unfavorable
attributes with that object. The benefits dimension also
strongly intercorrelated at r = 0.55.

A slight correlation at p<0.01 level was noticeable
between the technological benefits and sociopolitical
implications (r = 0.23). There was a variation in the
pattern of relationship between the psychological/
environmental risks and economic benefits dimensions,
where they correlated negatively (r = -0.16).

26



Table 16

03MPARISON OF BELIEFS ABOUT THE FIVE ENERGY SYSTEMS
OF THE RESPONDENTS WITH DIFFERENT EDUCATIONAL ATTAINMENT

Energy source

Belief dimension/Group Nuclear Solar Hydro Geothermal Oil

PSYCHOLOGICAL/
ENVIRONMENTAL RISKS

Elementary
High School
Undergraduate
Graduate
Graduate Studies
Vocational

TECHNOLOGICAL
DEVELOPMENT

Elementary
High School
Undergraduate
Graduate
Graduate Studies
Vocational

ECONOMIC BENEFITS
Elementary
High School
Undergraduate
Graduate
Graduate Studies
Vocational

SOCIOPOLITICAL
IMPLICATIONS

Elementary
High School
Undergraduate
Graduate
Graduate Studies
Vocational

Beliefs, mean values

8.6667
4.4423
9.3279
7.8788
13.4000
15.0000

11.6667
8.4615
7.5451
10.0424
11.7200
16.0000

6.3333
4.5962
-.3852
4.2364
3.6000
15.0000

11.0000
4.9231
5.5164
5.7818
7.5200
17.0000

e
of Z b. for
1=1 i

-8.5000
-2.0000
-2.9221
-3.8424
-7.5800
1.0000

10.8333
9.8654
9.0123
11.2606
11.7400
14.0000

11.8333
7.9808
7.8238
9.2485
9.5400
4.0000

-.8333
3.0000
-.2172
1.1S1S
-2.0400
9.0000

-7.8333
-2.5769
-2.7418
-3.8061
-3.8800
13.0000

12.8333
10.2308
8.9057
11.9636
12.2800
14.0000

7.0000
6.8462
5.2213
7.5091
7.8000
10.0000

5.6667
4.1923
1.4098
2.8848
.9600

15.0000

-8.6667
-1.8654
.2131

-2.5333
-2.1600
13.0000

12.3333
9.8846
8.6557
11.7212
11.1600
17.0000

8.6667
6.9231
4.0656
6.5212
7.2000
14.0000

3.0000
4.9231
2.7869
3.2727
1.6200
9.0000

-5.1667
-.3269
3. 1885
2.1333
4.9400
14.0000

12.6667
10.4231
7.1434
10.8545
8.3400
17.0000

.8333
6.0769
-1.3893
2.6788
-2.4600
8.0000

7.6667
4.4808
4.9836
5.2061
5.7400
9.0000

each dimension

f. BELIEFS ABOUT THE FIVE ENERGY SYSTEMS
The overall perception of the total sample of the

five energy systems is given in Table 11 and illustrated
in Figure 5. Based on the mean values of the f b., iti=l x
can be observed that association of nuclear energy with
psychological and environmental risks is appreciably high.
The use of solar, hydro and geothermal energy was not
linked with these risks, but oil, to some extent, was
perceived to lead to such risks.
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Table 17

CORRELKTICNS BETWEEN THE THREE ATTITUDE MEASURES
AND THE DIFFERENT PKT.TKP DIMENSIONS

Psychological/
Environmental Risks

Technological
Benefits

Economic
Benefits

Sociopolitical
Triplications

leb r =
s =

-.39242
.00001

r = .48502
s = .00001

r = .63886
s = .00001

r = -.07228
s = .04729

ÏSD r =
s =

-.21971
.00001

r = .47134
s <= .00001

r = .54785
s = .00001

r =
s =

-.07057
.05134

r = -.28184
s = .00001

r = .28997
s = .00001

r = .43724
s = .00001

-.04403
.15605

Table 18

RELATIONS BETWEEN DIMENSIONS

Technological Economie
Benefits Benefits

Sociopolitical
Implications

Psychological/
Environmental Risks r = .11527 r = -.16020 r = .40320

s - .00378 s » .00010 s = .00001

Technological
Benefits r = .55368

s = .00001
r - .22653
s = .00001

Economie Benefits r = .04806
s = .13337

The respondents strongly believed that all energy
systems would lead to technological benefits. With the
exception of oil, they believed all energy systems would
lead to economic benefits, with solar as the most likely
system to do so. And except for solar energy, the energy
systems were perceived to lead to sociopolitical implica-
tions. Nuclear and oil energy were seen as posing greater
risks than the other systems.

The different perceptions of the subsamples (Figure 6)
and the various groups created from the demographic varia-
bles can best be seen by considering each of the four
belief dimensions separately. T-test results for these
different perceptions are given in Tables 13 and 14.

Psychological/Environmental Risks
The subsamples associated this dimension with the use

of nuclear energy, with the students believing more strongly
that the use of nuclear energy leads to psychological and
environmental risks. The university students and science
teachers perceived the use of oil as leading to these risks
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while the barangay leaders were not quite sure about it.
The use of solar and of hydro power were perceived by the
three subsamples as unlikely to lead to such risks. While
the students slightly associated the use of geothermal
energy with these risks, the science teachers and barangay
leaders thought otherwise.

There were not much differences in the degree of
associating this risk dimension with the energy systems
by the male and female groups. While both groups believed
nuclear energy would lead to psychological and environmental
risks, they thought it is slightly unlikely that solar,
hydro and geothermal energy lead to same risks. Both
groups were not quite sure about the use of oil.

Although all the age groups perceived nuclear energy
to lead to psychological and environmental risks, the
youngest group (18-29 years) believed it will be so to
a higher extent than as perceived by the older groups.
It is interesting to note that the oldest group (60 years
and over) were very strong in their opinion that geothermal
energy will unlikely lead to such risks.

Regardless of education, the respondents believed
nuclear energy would lead to psychological and environmental
risks. To some degree, the use of oil was also perceived
as leading to the same risks.

Technological Benefits
All respondent groups perceived all the energy systems

as leading to technological benefits; on the average, the
use of hydropower will most likely lead to such benefits,
while nuclear power would least likely do so.

Economic Benefits
The use of solar energy was believed by the subsamples

and other respondent groups to most likely lead to economic
benefits followed by hydro and geothermal energy. While
the science teachers and barangay leaders believed oil
and nuclear energy would somehow lead to these benefits,
the students had doubts about it. It is not surprising
to see that all groups perceived the use of oil as least
likely leading to economic benefits.

Sociopolitical Implications
While the students and teachers perceived the use of

nuclear energy as most likely having sociopolitical
implications, the barangay leaders believed it would only
come next to the use of oil. The same pattern of beliefs
can be observed in the responses of the various groups
with respect to this dimension (Tables 12-16). However,
all groups were not strong in their opinion regarding
solar, hydro and geothermal energy in association with
sociopolitical implications.
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BELIEFS OF THE PROCON NUCLEAR GROUPS

ABOUT THE riVh hNEhGY SYSTEMS

g. DIFFERENTIAL ANALYSIS OF PRO AND CON NUCLEAR GROUPS
The differing perceptions of the five energy systems

which were held by those PRO and CON nuclear energy were6examined using the mean values of their respective.! b..
As expected, the PRO and CON groups were found to have
quite different beliefs about nuclear energy.

For the PRO group, the use of nuclear energy will lead
to technological and economic benefits; however, it is also
to be associated with some degree of psychological, environ-
mental and sociopolitical risks. The CON group strongly
associated nuclear energy with risks, and to some degree,
with technological benefits. They did not perceive nuclear
energy as leading to economic benefits.
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Table 13 and Figure 7 show the PRO-CON nuclear groups
perceptions of the five energy systems.

Solar
The PRO and CON nuclear energy groups equally believed

that solar energy would not lead to psychological and
environmental risks. Both groups strongly believed that
solar energy will lead to technological and economic
benefits. While the PRO group slightly associated solar
energy with sociopolitical implications, the CON group
did not.

Hydro
Both groups did not perceive the use of hydro power

as leading to psychological and environmental risks, but
were strong in their opinion that it will lead to techno-
logical and economic benefits. While the PRO group sig-
nificantly associated this energy system with sociopolitical
implications, the CON group was uncertain about it.

Geothermal
While the PRO group believed it is slightly unlikely

for geothermal energy to lead to psychological and environ-
mental risks, the CON group had doubts about it. Both
groups strongly believed that geothermal energy leads to
technological benefits. Although both groups associated
this energy system with economic benefits, the CON group
perceived it will be so to a considerably lesser degree.
The PRO and CON nuclear groups believed geothermal energy
will somehow lead to sociopolitical implications.

Oil
The PRO and CON nuclear groups equally believed that

the use of oil will lead to sociopolitical implications.
The CON group associated oil with psychological and environ-
mental risks more than did the PRO group. Although both
groups perceived oil as leading to technological benefits,
the PRO group believed it more strongly. The PRO group
perceived the use of oil as leading to some economic
benefits while the CON group did not.

h. IMPORTANCE OF ISSUES IN THE NUCLEAR DEBATE
The attributes of energy systems (majority of which

are associated with nuclear energy) may also be regarded
as issues raised in the nuclear debate. To measure the
weights of importance the respondents placed upon each
attribute, the ranks of importance of the attributes were
determined based on their mean values. The highest rank
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= l was assigned to the item with the highest mean, and
lowest rank = 33 for the item with the lowest mean.

Table 19 shows that items on technological and economic
benefits occupy the top ranks for the total sample. Ranks
of these items were also determined for the subsamples
separately. The ranks assigned by the science teachers and
barangay leaders intercorrelated highly at r = 0.91 using
the Spearman rank order correlation analysis. With the
teachers, the university students' ranking correlated at
r = 0.30. It is not surprising therefore that the correla-
tion coefficient between the total sample and the students
was lower (r = 0.66) than between the total sample and the
science teachers (r = 0.89) and with the barangay leaders
(r = 0.94).

It is very interesting to observe the high importance
given by the students to attributes of energy systems which
pose psychological and environmental risks as compared with
the importance placed by the other subsamples to these
attributes. This somehow explains the stronger negative
perceptions of nuclear power held by the students influencing
their unfavorable attitude towards it.

6. INTERPRETATION
The statistical information summarized in this report

cannot be discussed adequately in any detail. These data
are useful not for testing specific explanations about
attitudes and beliefs of respondents; rather, in pointing
to broader interpretations that can be used to formulate
middle-range empirical generalizations about public percep-
tions of the five energy systems. Thus, discussions in this
report merely interpret our findings broadly.

These data confirm and specify the conceptualization
of attitude towards an object as a function of the evaluation
of beliefs about that object. Although some attributes did
not significantly load in any of the belief dimensions which
resulted from the factor analysis of belief strengths, the
high mean values for the importance placed by the respondents
for each attribute prove that no attribute can be eliminated
from consideration as consistently unimportant, that is,
unrelated to the attitude objects.

The relationship present between the belief dimensions
(Table 18) cannot consistently explain variations and
similarities in the perceptions of energy systems. However,
the pattern of relations indicates that, depending on the
energy system being examined, a particular dimension has
greater explanation power (correlations were based on
beliefs about nuclear energy).

If we examine the relationship between the attitude
measures and the belief dimensions (Table 17), we find
that the positive dimensions influence favorable attitudes
toward an object more strongly than the negative dimensions
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Table 19
RANKS OF IMPORTANCE OF ISSUES IN

THE NUCLEAR DEBATE

Mean Value
for the
Total Sample

4.91

4.86

4.81

4.79

4.70

4.62

4. 54

4.46

4.4S

4.42

4.34
4.32
4.31

4.26

4.24

4.19

4.15

4.13

4.12

4.10

4.03

4.02

4.01

3.97

3.94

3.87

3.8S

3.83

3.80

3.75

3.73

3.70

3.36

Item

Stimulating scientific and
technological research

Leading to technological
progress

Promoting my nation's
industrial development

Improving our standard of
living

Leading to increased employ-
ment

Helping to conserve natural
resources

Having an impact on people's
health

Being a long-term solution
to energy needs

Providing a cheap energy
source

Providing more options for
future societal development

Being decided by government
Preventing brownouts
Leading to a more even

distribution of income
among nations

Increasing my nation's
prestige

Increasing the economic
dependence of my country

Leading to environmental
pollution

Leading to accidents which
affect large numbers of
people at the sane tine

Involving a technology which
is a tool in international
politics

Producing wastes which
require sophisticated
management

Exposing people to hazards
which they cannot influence
by any actions of their own

Leading to expropriation of
valuable land

Involving hazardous agents
which cannot be detected
by man's senses

Concentrating power in big
industrial enterprises

Reducing the need to conserve
' energy

Being harmful to future
generations

Using up valuable land
Having a long-tern impact on

climate
Leading to consuraption-

oriented society
Restricting personal freed«

through rigorous physical
security measures

Leading to dependency on
small groups of specialists

Providing a source for
threats from terrorists

Leading to diffusion of
knowledge and material
for construction of
weapons

Postponing the development
of alternative energy
sources

:

Total
Sample

1

2

3

4

5

6

7

8

9

10
11
12

13

14

15

16

17

18

19

20

21

22

23

24

25
26

27

28

29

30

31

32

: 33
i

Rank

university
Students

2

4

9

13

6

5

1

8

17

18
24
25

16

32

IS

10

3

20

14

7

26

11

27

28.5

12
23

19

33

28.5

21

22

30

31
i

Science
Teachers

1

2

4

3

5

6

10

9

8

11
13
12

IS

7

23

16

24

14

20

18

19

26

17

21.S

25
30

27.5

21. S

29

31

32

27.5

33
:

tarangay
Leaders

4

3

l.S

1.5

6

8

IS

12

10

9
7

11

13

5

14

22

24

20

21

26

17

27

19

18

32
23

31

16

25

28

30

29

: 33
t
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influencing unfavorable attitudes. The degree of skepticism
about an attitude object may then be superceded by the
degree of association of positive attributes with that
object. Both positive and negative dimensions are indica-
tors of attitudinal expectations which can easily be measured.

If we concentrate on the differences between the sub-
samples' perception of the five energy systems, the pattern
of the ranks of importance assigned by each subsample to
the attributes of the energy systems can also be a sig-
nificant basis for comparison. The great importance given
by the university students to attributes relating to psycho-
logical and environmental risks explains their somewhat
unfavorable attitude towards nuclear energy. Likewise, the
greater importance placed by the science teachers and
barangay leaders to attributes relating to technological
and economic benefits and in associating these benefits
with nuclear energy greatly influenced their somewhat
positive attitude toward that energy system.

The comparison made between the PRO and CON nuclear
groups also offers an explanation on which dimension is
more influential in attitude formation. Consistently,
strong association of attitude object with negative
attributes leads to unfavorable attitudes and with positive
attributes to favorable attitudes.

If we look at the responses of the female group and
the youngest group of respondents, it is somehow suggested
that these groups tend to be more apprehensive about
technology development than the other groups. Examining6their mean values for S b. in comparison with the otheri=i igroups, they perceive that energy systems will more likely
lead to risks, and less likely lead to benefits.

Respondents who were exposed to government information
drives tend to hold more favorable attitude towards nuclear
power than those exposed to other sources of energy infor-
mation. This supports the move to extensively and inten-
sively introduce desirable positive information on government
projects among the members of the general public, to
enhance public understanding and win public support for
those projects.

7 . CONCLUSION
Fishbein's attitude theory has been confirmed by

the empirical evidence presented in this study. The high
positive correlations between the Fishbein attitude measure
and the direct semantic differential technique measure
(Table 2) clearly confirm the validity of the methodology
applied in this research.

Factor analysis of the belief strength scores has
provided insight into understanding shared perceptions
of the various groups about the five energy systems.
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The interrelations of belief dimensions somehow explain
the similarities and uniqueness in the patterns of shared
perceptions held by the respondents about the energy
systems.

Results suggest that the attributes of energy systems
included in the questionnaire represent the more important
issues in the nuclear debate evidenced by the relatively
high mean values placed by the total sample on all
attribute items (Table 19). Thus, the instrument used is
a tool with desired utility for measuring and potentially
understanding beliefs and attitudes of the respondents
towards energy systems.

ATTITUDES TOWARDS THE ENERGY SYSTEMS
The total sample found nuclear energy as the least

favorable energy system. Its close association with
psychological, environmental and sociopolitical risks as
perceived by the respondents contributed strongly to their
negative attitude towards it.

Solar energy was regarded as the most desirable energy
system, with strong beliefs that this source would very
likely lead to technological and economic benefits, and
would unlikely lead to risks.

Hydro power came next to solar energy. It is also
strongly believed that this source would lead to techno-
logical and economic benefits and least likely lead to
risks.

Although some risks were associated with geothermal
energy particularly as perceived by the students, on the
average, this source was found to be very favorable.

It is not surprising that the respondents were not
as favorable towards the use of oil as they were towards
solar, hydro and geothermal energy. This was due not
only to its undesirable economic implications but also
to its perceived impacts on the environment.

The analysis of the differences in attitudes and
beliefs of those respondents found to be PRO or CON
nuclear energy can make some contribution in our attempt
to understand the existing nuclear controversy in the
country.

A continuing government information drive should
be conducted to promote public acceptance of development
projects particularly those which are perceived to pose
social and environmental risks.
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Phase II Survey of Attitudes of Residents
Near a Geothermal Plant Site
Towards Nuclear and Geothermal
Energy

1. INTRODUCTION
The Philippines is highly dependent on crude oil for

its energy requirement. As oil prices continue to escalate,
the country's oil importation bill will increase and drain
foreign exchange reserves. In order to reduce oil imports,
the Philippines has adopted an energy policy which seeks
to develop domestic energy resources. These are hydro-
electric power, coal, petroleum, natural gas, nuclear
and geothermal energy.

By 1989, it is projected that 65.8% of the country's
energy requirement will be supplied by non-oil sources.
Hydroelectric power will contribute the largest share of
12.8%. Nuclear, geothermal and other energy sources will
provide the balance.

Eight geothermal fields are currently in advance
stages of exploration or development in the country.
Priority areas for exploration and development were based
on the strength of surface thermal manifestations. One
of these fields is in Southern Philippines specifically
in Palimpinon - Dauin near Dumaguete City, Negros Oriental
island, from which the survey respondents were drawn.

The purpose of this survey is to investigate public
attitudes towards nuclear power and comparing these with
their attitudes towards geothermal energy. The survey
questionnaire used in Metro-Manila was modified, changing
some items to those related to geothermal energy.
Attribute items were reduced from 33 to 30 (Table 20).
Opinions with regards to the importance of the attributes
were not asked from the respondents.

The same types of analyses were employed in this
survey. Attitudes were measured using the Fishbein
Model (seb), Osgood's semantic differential technique
(ESD), and the direct response to unfavorability/favorability
scale (DM). Belief dimensions were identified by factor
analysis of belief strength scores. Differing views of
the various groups created from the demographic variables
were analyzed.

These data will allow us to test the following
hypotheses. First, since respondents live near a geo-
thermal plant which may pose some direct risks, they will
more likely tend to hold unfavorable attitude towards that
plant. Second, the respondents will less likely find
nuclear power unfavorable because they will not be directly
affected by the risks posed by this energy source.
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Table 20

FREQUENCY DISTRIBUTION OF ATTRIBUTE EVALUATIONS

Attributes of Energy Systems

Improving our standard of living
Promoting my nation's industrialdevelopment
Being harmful to future generations
Leading to technological progress
Producing dangerous wastes which

reo,uire complicated handling
Helping to conserve natural

resources
Leading to expropriation of

valuable land
Leading to dependency on smallgroups of specialists
Exposing people to hazards which

they cannot influence by any
actions of their own

Making my country more economically
dependent

Having a negative impact on people1health
Providing a cheap energy source
Leading to accidents which affect

large numbers of people at the
same time

Being a long-term solution to
energy needs

Leading to air pollution
Providing more options for future

societal development
Increasing my nation's prestige
Leading to increased employment
Stimulating scientific andtechnological research
Reducing the need to conserve energy
Involving hazardous agents whichcannot be detected by man's

senses
Leading to a more even distribution

of income among nations
Enabling public participation in

governmental decisions
Preventing brownouts
Leading to water pollution
Enhancing rural development
Being limited to utilization in

very specific locations
Having the potential of initiating

earthquakes
Improving the Philippine balance

of payments situation
Being based on a technology avail-able in small generating units

-3

29.8

37.8

7.0

11.7

14.5

24.0

13.4

32.0
1.2

32.0

2.9
46. S

2.9
2.9
1.8

0.6
9.3

25.6

2.9

3.S
5.2
48.8
1.7

7.6

33.9

0.6

2.3

-2

18.1
2.3

19.8

7.6

11.7

12.8

23.4

9.3

22.1
1.7

20.3

4.7
16.9

2.9
1.2
1.2

7.6

20.3

' 1.2

5.2
3.5
15.1
2.3

12.8

17.5

4.7

4.1

-1

1.2

1.2
13.5
2.9

14.5

2.9

10.5

13.4

19.3

4.1

18.0
2.3

18.0

3.5
14.0

7.0
5.2
1.2

9.3

15.7

4.1

5.8
1.7
11.6
5.2

15.1

14.0

5.2

6.4

0

4.1

3.5
17.5
2.9

9.9

12.2

21.1

20.3

9.9

11.6

8.7
6.4

11.0

15.7
7.0

19.8
9.9
1.8

6.4
9.9

14.5

11.6

12.8
7.6
8.7
7.0

22.1

13.5

16.9

20.9

1 : 2

12.2:23.8

14.0;29.1
10.5: 7.0
14.0:34.9

4.1: 9.3

15.1:23.8

17.0:11.1

14.SJ15.1

14.0: 4.7

14.0:21.5

9.9: 7.0
11.6:31.4

7.6: S.2

16.9:30.8
4.i; 5.8

15.7 :33.1
23.8 |32.0
11.7 -38.0

12.8 ;36.0
16.3 :22.1

8.7 1 8.7

18.6 :29.7

18.6 |27.9
12.2 :26.7
7.6 I 3.5
15.1 :28.S

13.4 J20.3

9.4 : 7.6

12.2 J32.0

24.4 :2S.O

3

58.7

52.3
3.5
43.0

4.7

31.4

17.0

9.3

4.7

26.2

2.3
45.3

5.8

25.6
5.8

18.6
25.0
44.4

44.2
25.6

6.4

32.0

26.2
43.0
4.7
40.1

8.7

4.1

28.5

16.9
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2. THE SAMPLE
One hundred seventy-two (172) students and civic

leaders from Dumaguete City in Negros Oriental participated
in the survey administered by a university professor.

71% of the respondents were undergraduate students,
and 29% were baccalaureate degree holders. They have
been studying or have studied for at least 13 years,
with a mean of 13.052 years of schooling. 91 of the
respondents were civic leaders who were also professionals.
84 or 48.8% of the respondents were male.

3. RESULTS
a. ATTITUDES TOWARDS NUCLEAR AND GEOTHERMAL ENERGY

Using three attitude measures, it was found that, in
general, the respondents were more favorable towards the
use of geothermal energy than they were towards nuclear
energy.

The Fishbein model measure (£eb) yielded an average
of 54.37 for nuclear and 68.68 for geothermal. Osgood's
semantic differential technique (ESD) yielded 16.66 for
nuclear and 25.76 for geothermal. The evaluation of the
two energy systems on the semantic differential is shown
in Figure 8 which demonstrates a more favorable attitude

Figure 8
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ENERGY SYSTEMS
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Table 21

CORRELATIONS BETWEEN THE FISHBEIN MODEL MEASURE
MID THE DIRECT ATTITUDE MEASURES (ESD and DM)

Nuclear Geothermal

Zeb and ESD r - .38616
s = .00001

r = .38129
s = .00001

ïéb and DM

ZSD and CM

r = .35325
s = .00001

r = .56738
s = .00001

r = .32979
s = .00001

r = .46986
s = .00001

Table 22

AVERAGE ATTITUDES: SEX, AGE, EDUCATION, OCCUPATION
SOURCES 0F INFORMATION

Characteristic

SEX
Male
Female

AGE
18-29 yrs.
30-40 yrs.

EDUCATION
College Undergraduate
Degree holder

OCCUPATION
Professional
Student

SOURCES OF INFORMATION
Newspaper
Lectures
Government information

drives
Public discussions

N

84
88

128
29

121
27

36
119

147
115

50
61

Nuclear

56.02
52.73

54.99
58.76

56.48
57.96

48.72
57.50

53.04
56.73

64.50
57.66

Geothermal

72.29
65.24

69.02
73.76

67.62
78.33

67.06
68.33

69.09
71.52

82.66
73.69

toward geothermal than toward nuclear. A high 5.01
resulted for geothermal using the direct response (E>M)
to the seven-point unfavorability/favorability scale
(0,6), and 3.99 for nuclear.

High correlations with the direct measures (sSD and
DM) confirm the validity of the Fishbein model measure.
Table 21 gives the correlation coefficients.

Attitudes in Relation to Demographic Variables
Regardless of sex, age, education, occupation and

sources of energy information, the respondents held
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Table 23

FACTOR STRUCTURE BASED ON NUCLEAR BELIEFS

Belief dimension Belief item

Factor I:

Environmental/
Psychological
Risks

Factor II:

Socio-Political
Benefits

Factor III:

Economic
Implications

Factor IV:

Technological
Development

*Leads to accidents which affect large
numbers of people at the same time

*Leads to water pollution
*Involves hazardous agents which cannot

be detected by man's senses
*Leads to air pollution
«Exposes people to hazards which they

cannot influence by any actions of
their own

*Produces dangerous wastes which require
complicated handling

Has a negative impact on people's health
Is harmful to future generations
Has the potential of initiating earthquakes

Eigenvalue : 5.37S752

t of Variance: 34.43

«Enhances rural development
«Is a long-term solution to energy needs
«Provides a cheap energy source
«Stimulates scientific and technological

research
«Increases my nation's prestige
«Provides more options for future societal

development
Prevents brown-outs
Is based on a technology available

in small generating units

Eigenvalue : 4.2814813

t of Variance: 27.42
*Reduces the need to conserve energy
«Leads to a more even distribution of

income among nations
«Leads to increased employment
«Enables public participation in

governmental decisions
«Makes my country more economically

dependent
«Improves the Philippine balance of

payment situation
Leads to expropriation of valuable land

Eigenvalue : 3.0510714

i of Variance: 19.54

«Leads to technological progress
«Promotes my nation's industrial

development
«Improves our standard of living
«Leads to dependency on small groups of

specialists
«Helps to conserve natural resources
«Is limited to utilization in very specific

locations

Eigenvalue : 2.9042743

t of Variance: 18.60

•Belief items used to represent factor
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favorable attitude towards both nuclear and geothermal
energy (Table 22). It is, however, interesting to note
that respondents who were exposed to government information
drives on the two energy systems tended to hold more favor-
able attitude towards these systems than those who were
exposed to other sources of energy information.

b. BELIEF DIMENSIONS
Factor analysis of the nuclear belief strength

scores clustered in four factors which were labelled
environmental/psychological risks, socio-political
benefits, economic implications, and technological
development. Table 23 gives the attribute items
comprising each dimension with the corresponding eigen-
values and percentage of variance. The first factor,
environmental/psychological risks, seemed to be the most
important dimension capturing 34.43% of the total variance
explained. However, of the four factors, the first factor
is the only one representing negative attributes of nuclear
and geothermal energy systems.

The risks dimension is best explained by the first
two items loading highest on this factor, which were
"leading to accidents which affect large numbers of
people at the same time" and "leading to water pollution".
Responses which are strongly in agreement with this
dimension relative to the use of an energy system suggest
a negative attitude towards that energy system.

Associating the sociopolitical benefits dimension
with an energy system means the respondents believe that
the use of that energy system enhances rural development
and is a long-term solution to energy needs. This energy
system is also perceived to increase the nation's prestige.

The attribute items under the economic implications
dimension specify the economic advantages of using energy
systems such as "reducing the need to conserve energy"
and "leading to a more even distribution of income among
nations". This dimension also include the item "making
my country more economically dependent" which was evaluated
as a positive attribute by the respondents (Table 20).

The fourth factor describes energy systems as leading
to technological progress and improving the standard of
living. Respondents in agreement with this dimension
find an energy system favorable.

c. BELIEFS ABOUT NUCLEAR AND GEOTHERMAL ENERGY
Nuclear energy was perceived as somehow leading to

environmental and psychological risks, while the use of
geothermal energy was not. Both energy systems were
believed to lead to sociopolitical, economic and tech-
nological benefits. However, geothermal energy was per-
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TABLE 24

MEAN VALUES OF BELIEF STRENGTHS: TOTAL SAMPLE

I.

II.

III.

IV.

BRIEF DIMENSION

Environmental/Psychological Risks

Sociopolitical Benefits

Economic Indications

Technological Development

NUCLEAR GB01HHMAL

1.7791 -1.860S

8.4651 10.4942

5.4302 6.5930

8.3372 9.6977

Beliefs, mean values of £ b. for each dimension
i«l *

Table 25

MEAN VALUES OF BELIEF STRENGTHS: SEX, EDUCATION, OCCUPATION

Belief
dimension

ENVIRONMENTAL/
PSYCHOLOGICAL
RISKS

SOCIOPOLITICAL
BENEFITS

ECONOMIC
IMPLICATIONS

TECHNOLOGICAL
DEVELOPMENT

Energy
system

Nuclear

Geothermal

Nuclear

Geothermal

Nuclear

Geothermal

Nuclear

Geothermal

Male Female

2.92 NS .69

-2. SI NS -1.24

8.84 NS 8.10

10.15 NS 10.82

5.13NS 5.72

6.84 NS 6.35

8.33 NS 8.34

9.58 NS 9.81

under-
graduate

.39 *

3.02 NS

8.02 NS

9.52 *

5.88 NS

6.90 NS

8.22 NS

9.26 NS

Degree
holder

5.11

.26

9.96

13.00

4.63

5.15

9.92

10.26

Professional

4.50 *

1.36 *

10.08 NS

12.08 *

4.42 NS

6.36 NS

8.69 NS

9.83 NS

Student

.18

-2.90

8.09

9.53

5.98

6.92

8.29

9.39

»Difference significant, p<0.05
"Difference significant, p<0.01
NS, Difference not signifcant

ceived to more likely lead to these benefits than nuclear
energy would. Table 24 summarizes these beliefs.

Beliefs in Relation to the Demographic Variables
While the male respondents slightly associated the

use of nuclear energy with environmental/psychological
risks, the females were not sure about it. Geothermal
energy was believed to unlikely lead to these risks.
Both energy systems were perceived by the male and female
respondents as leading to sociopolitical, economic andtechnological benefits, (Table 25).
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