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Factor analysis of the students' beliefs about the use 
of nuclear energy yielded four factors: psychological/ 
environmental risks, technological benefits, economic benefits 
and sociopolitical risks. The five items loading highest on 
each factor served as the basis for specifying dimensions of 
perceptions of nuclear power. The pattern of statistical 
relationship between each dimension was identified. 

The overall attitude of the respondents towards nuclear 
power was determined using three attitude measures: the 
Fishbein model, Osgood's semantic differential technique, 
and the direct response to favorability/unfavorability scale. 
The attitude scores obtained were correlated with the differ
ent factor-level scores to determine the contribution of each 
belief dimension to attitude. 

Differences in beliefs held by the PRO and CON the use 
of nuclear energy groups are also presented here. Responses 
to the importance scale showed that the belief statements or 
attributes included in the questionnaire used covered the 
more important issues raised in the present-day nuclear 
controversy. 
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INTRODUCTION 

The purpose of this research is to analyze the underlying 
basis of the controversy over nuclear power in the Philippines. 
This will be done by analyzing the relationship of beliefs 
about specific nuclear power issues to one's attitude towards 
the development of nuclear power in the country. 

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 figured 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, sym
posia, 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 paper attempts to explain the underlying basis of 
the nuclear debate, particularly in terms of beliefF. held by 
students about specific nuclear power issuos. That these 
beliefs form the major determinant of one's attitude towards 
an issue underlies the Fishbein's attitude theory which 
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assumes attitude of a person , towards an object as a function 
of his beliefs about that object. 

An internationally applicable questionnaire formulated 
by the Joint IAEA-IIASA Risk Assessment Project is being 
utilized in a Philippine Atomic Energy Commission (PAEC) pro
ject on the measurement of public attitudes towards nuclear 
power and alternative energy systems. This questionnaire 
includes specific attributes of energy systems developed from 
previous research oriented towards identifying factors which 
influence perceptions of technologies. Association of these 
attributes with nuclear power could provide some explanations 
of the nuclear power controversy. 
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METHOD 

1. Sample 
174 student-respondents were drawn from different 

colleges of the University of the Philippines (UP) . 73% 
of them were undergraduate students and 27% have bacca
laureate degrees and were taking graduate studies. The 
respondents have been studying for at least 12 years, 
with a mean of 12.8 years of schooling. About 72% of the 
respondents were female. 

UP students are admitted on a highly selective basis 
of high scholastic aptitude. While they came from a cross 
section of Philippine society, many belong to families 
from the upper income level. The strong liberal orienta
tion of this student body has caused them to be labelled 
activists, if not leftists. 

2. Questionnaire 
The PAEC contracted the Institute of Mass Communica

tion of the University of the Philippines for the adminis
tration of the questionnaires, to prevent bias that may 
result from the students' awareness that the Commission 
was conducting the survey. 
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The questionnaire measured four factors - the respon
dents' overall attitude towards five energy systems (nuclear, 
solar, hydro, geothermal and oil), evaluations of the 33 
attributes of energy systems, belief strengths, and the 
importance of each attribute as an issue in the nuclear 
debate. A list of these attributes is given in Table 1. 
Some demographic information were also asked from each respon
dent. The 36-page questionnaire was described in detail ir 
a report on the students attitude towards five energy systems 
(Savellano, et al, 1981). 
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RESULTS 

Attitude Towards Nuclear Power 
The Fishbein model estimate (leb) of the students' 

attitude towards the use of nuclear energy yielded a me in 
of -24.78. A mean of -2.88 resulted from Osgood's seman
tic differential technique (ESD), and a mean of 2.48 from 
the direct response measurement (DM score) using the 
seven point (0-6) unfavorability/favorability scale. The 
three measures suggested that the respondents were gener
ally unsure to somewhat negative in their feeling towards 
nuclear energy. 

Correlations between leb, ESD and the DM scores were 
calculated to determine the convergent validity of the 
three attitude measures. All correlations were fairly 
high. The Zeb and ZSD correlated at r * 0.51 while 
between Zeb and the DM scores at r » 0.45, and the ZSD 
and the DM scores correlated at r « 0.67. All correla
tions were significant at p<0.001. Multiplication of the 
eb with the Importances did not significantly change tie 

correlations. 



PAEC(C) 
III C 81007 
Page 8 

2. Dimensions of Beliefs About Nuclear Energy 
In an earlier report on the students' beliefs about 

five energy systems (Savellano, et al, 1981) it was found, 
using factor analysis of belief strength scores, that the 
33 beliefs about nuclear energy clustered on four factors. 
The clusters of items emerging from this analysis served 
as the basis for specifying dimensions of beliefs about 
the use of nuclear energy. These dimensions were inter
preted as psychological/environmental risks, technological 
benefits, economic benefits, and sociopolitical risks. 
The items composing each dimension are given in Table 2. 
Only the five items loading highest on each factor were 
considered to represent each dimension. Eigenvalues and 
percentages of variance explained by each factor are also 
given in Table 2. It can be observed that the first 
factor identified as psychological and environmental 
risks turned out to be the most important factor capturing 
about 43% of the total variance explained. 

The PSYCHOLOGICAL/ENVIRONMENTAL RISKS dimension 
captures a negative assessment of the attitude object, 
focusing on the anxiety-inducing attributes of energy 
systems. Agreement with the items making up this dimen-
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sion indicates a belief that the use of nuclear energy 
leads to risks which are beyond human control. The 
meaning of this index is best explained by the item 
loading highest on that factor, "exposing people to 
hazards which they cannot influence by any actions of 
their own''. It is further described by "involving 
hazardous agents which cannot be detected by man's 
senses". 

The TECHNOLOGICAL BENEFITS dimension measures a 
perception of a beneficial use of the attitude object. 
Since all the items under this dimension were evaluated 
positively, agreement with this index indicates a favor
able feeling towards nuclear power. This dimension 
reflects a condition associated with national efforts 
towards industrial growth. The first two items loading 
highest on this factor were "leading to technological 
progress" and "promotes my nation's industrial develop
ment", respectively. 

The ECONOMIC BENEFITS dimension indicates the res
pondents ' beliefs about the economic implications of 
nuclear energy. Response in agreement with this dimen-
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slon means nuclear energy was perceived to be economical
ly beneficial. The emphasis was its provision for a 
cheap energy source. All Items under this index were 
evaluated as good attributes of energy systems. 

The SOCIOPOLITICAL RISKS dimension concerns the 
impacts of nuclear energy on society and political 
system. Persons responding in agreement often found 
nuclear power unfavorable. They have the feeling that 
the use of nuclear energy leads to expropriation of 
valuable land and increases the economic dependence of 
their country. This dimension came out to be the least: 
important of the four factors. 

To validate the use of 20 belief items for the 
factor structure instead of the 33 items, the sum of tie 

20 
eb products of the factor items ( £ e.b ) was correlated 

1-1 x 1 

with Osgood's £SD and with the DM scores. With ESD, the 
correlation coefficient was r « 0.52 as compared with 
r * 0.51 when all the 33 belief Items were considered. 
With the DM scores, the correlation coefficient also 
Increased from r « 0.45 to r * 0.47. These results ar> 
given in Table 3. 
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Beliefs About Nuclear Energy 
Utilizing the factor structure, beliefs about the 

use of nuclear energy were determined by calculating the 
sum of the scale values of the belief items making up 

5 
each factor ( I b.). On average, x = 11.28 (-15 to 15), 

i=l x 

the respondents believed that nuclear power w. 11 very 
likely lead to psychological and environmental risks. 
However, it was seen as leading to technological benefits. 
The students were uncertain about nuclear power genera
ting economic benefits ( x = - 1.40). It was perceived 
that there is some likelihood for nuclear power to lead 
to sociopolitical risks. Figure 1 summarizes the 
students' perceptions about nuclear energy. 

Different factor level scores were determined for 
the total sample to illustrate how evaluations and 
beliefs influence attitudes of students towards nuclear 
power; that is, negative attributes contributing to 
unfavorable attitudes and favorable attributes to 
positive attitudes. Mean values shown in Table 4 
suggest that the contribution of the risks factors to 
the students' overall attitude towards nuclear power 
was greater than the contribution of the benefits 
factors. 
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3. Relations Between Dimensions 
Correlations between dimensions measure the degree 

to which perceptions about the attitude object tend to 
go together. Table 5 presents the correlation matrix of 

5 
the factor means ( Z e.b.) between the four dimensions. 

1-1 x x 

The negative dimensions tended to be strongly inter
correlated. When respondents perceived one negative 
characteristic about an object, they more likely tend to 
associate other unfavorable attributes with that object. 
The positive dimensions also significantly intercorrelated. 
A variation in the pattern of relationship is noticeable 
between the negative and positive dimensions, where the 
psychological/environmental risks dimension correlated 
negatively with the economic benefits dimension 
(r = -0.13) . 

4. Beliefs of PRO and CON nuclear groups 
Basing on their ESD, the respondents were grouped 

Into two: those with favorable attitude (PRO) and those 
with unfavorable attitude (CON) towards the use of nuclear 
energy. The 38 highest and 38 lowest respondents were 
Identified as PRO and CON groups, respectively. Thus, 
respondents who scored more than 11 (> 11) in their ZSD 
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belonged to the PRO group, and those who scored less than 
- 16 (<-16) belonged to the CON group. To compare per
ceptions of these groups about nuclear energy, the four 
belief dimensions were utilized. Differences in beliefs 

5 
were examined in terms of the mean values of the I b oi 

l 
each factor for each group. 

Although both groups believed that nuclear energy 
leads to psychological/environmental and sociopolitical 
risks, the CON group associated these risks to nuclear 
power more strongly than did the PRO group. The PRO 
group were quite certain that nuclear energy leads to 
technological benefits, but the CON group believed it 
would/ only to a minimum extent. There was a significant 
difference in beliefs between the two groups with respect 
to economic benefits. While the PRO group believed that 
the use of nuclear energy would lead to some economic 
benefits, the CON group did not. Beliefs of the PRO 
and CON groups about nuclear energy are summarized in 
Figure 2. 

Different factor-level scores were also obtained for 
the PRO and CON the use of nuclear energy groups. 
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Results are given on Table 6. It was the first factor 
or the psychological/environmental risks dimension which 
contributed most to the unfavorable attitude of the CON 
group, and the technological benefits dimension to the 
favorable attitude of the PRO group towards nuclear 
energy. 

5. Importance of Issues in the Nuclear Debate 
Table 7 gives the ranks of importance of the 33 

attributes of energy systems as issues raised in the 
nuclear debate. The ranking was based on the mean scores, 
i.e., highest rank = 1 for the item with the highest mean, 
lowest rank = 33 for the item with the lowest mean. 

Items on the impacts of nuclear power on society 
and its technological benefits occupy the top ranks for 
this sample. The mean values for all items were con
siderably high confirming that the attributes selected 
for the questionnaire seem to represent the more 
important issues in the nuclear debate. 

Attitude scores using the importance items were 
correlated with the LSD and with the DM scores. The 

15 
first 15 highest items ( l e

4

bj) correlated with ESD 
i=l * * 
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at r = 0.54 and with DM at r = 0.47. The first 15 lowest 
items were also correlated with TSD, r = 0.36, and with 
DM, r = 0.35. The correlation coefficients are shown in 
Table 3 which also gives the statistical relationships 
between the direct attitude measure (ESD and DM) and the 
different numbers of attitude statements. 
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CONCLUSION 

This study on attitude measurement empirically identified 
and measured dimensions of beliefs influencing attitudes to
wards nuclear power. The pattern of perceptions of the total 
sample and sub-groups PRO and CON the use of nuclear energy 
as shown in Table 3 and 4, demonstrates the applicability of 
the Pishbein model in determining underlying common dimensions 
of beliefs and their contribution to attitude. 

The student sample as a whole was somewhat unfavorable 
towards nuclear power. Beliefs linking negative attributes 
(psychological/environmental risks) to the use of nuclear 
energy contributed more strongly to the overall attitude than 
did the positive attributes (technological benefits). The PRO 
and CON groups have differing views about nuclear power. 
Although both believed nuclear power will likely lead to risks, 
the PRO group perceived it will be to a significantly lesser 
degree than what the CON group perceived. While the PRO group 
believed nuclear power leads to some economic benefits, the 
CON group did not. Both groups believed nuclear power leads 
to technological benefits, the CON group believing it would 
be at a much lesser extent. 
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The foregoing analysis has useful implications for the 
decision making process relative to nuclear power development 
in the Philippines. The position that UP students take on 
national issues exerts considerable influence on students from 
other colleges and universities. A massive student movement 
against a national issue tends to vitiate government decisions; 
this affects vital development projects. The implementation 
of some government plans have been known to be deferred as 
a result of the students' agitations against such plans. f 

I 
The results of +-he survey suggest that emphasis be given 

to the economic and technological benefits that can bw derived 
from the use of nuclear energy in the governmental efforts 
towards public acceptance of nuclear power, whereas public 
perceptions of nuclear risks should be addressed adequately 
not only for public forums but more especially so, for impro~ 
ving decisions for further nuclear power development. 
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Table I 
Attributes of Energy Systems 

1. Improving our standard of living 
2. Restricting personal freedom through rigorous 

physical security measures 
3. Promoting my nation's industrial development 
4. Being harmful to future generations 
5. Leading to technological progress 
6. Producing wastes which require sophisticated management 
7. Helping to conserve natural resources 
8. Providing a source of threats from terrorists 
9. Using up valuable land 

10. Leading to dependency on small groups of specialists 
11. Exposing people to hazards which they cannot influence 

by any actions of tueir own 
12. Increasing the economic dependence of my country 
13. Having an impact on people's health 
14. Postponing the development of alternative energy 

sources 
15. Involving a technology which is usable as a tool in 

International politics 
16. Having a long-term impact on climate 
17. Providing a cheap energy source 
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18. Leading to accidents which affect large numbers of 
people at the same time 

19. Being a long-term solution to energy needs 
20. Leading to environmental pollution 
21. Providing more options for future societal development 
22. Increasing my nation's prestige 
23. Leading to consumption-oriented society 
24. Concentrating power in big industrial enterprises 
25. Leading to increased employment 
26. Stimulating scientific and technological research 
27. Reducing the need to conserve energy 
28. Leading to diffusion of knowledge and material for 

construction of weapons 
29. Involving hazardous agents which cannot be detected 

by man's senses 
30. Leading to a more even distribution of income among 

nations 
31. Being decided by government 
32. Preventing brown-outs 
33. Leading to expropriation of valuable land 
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Factor I : 
.86589 

.78431 

.77934 

.73701 

.70962 

Table 2 
Factor Structure 

Psychological and Environmental Risks 
Exposes people to hazards which they cannot 
influence by any actions of their own 
Involves hazardous agents which cannot be 
detected by man's senses 
Leads to accidents which affect large numbers 
of people at the same tiir.e 
Leads to environmental pollution 
Has an impact on people's health 

Eigenvalue : 7.1468182 
% of Variance: 42.53 

Factor lit 
.84406 
.80907 
.77625 
.63850 
.57272 

Technological Benefits 
Leads to technological progress 
Promotes my nation's industrial development 
Increases my nation's prestige 
Prevents brown-outs 
Stimulates scientific aftd technological research 

Eigenvalue t 3.9215123 
I of Variancei 23.34 
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Factor III: 
.78463 
.66810 
.65916 

.54674 

.53127 

Economic Benefits 
Provides a cheap energy source 
Is a long- term solution to energy needs 
Leads to a more even distribution of income 
among nations 

Hel^s to conserve natural resources 
Leads to increased employment 

Eigenvalue : 3.2744747 
% of Variance: 19.49 

Factor IV: 
.60630 
.54610 
.44828 
.44753 
.39264 

Sociopolitical Risks 
Leads to expropriation of valuable land 
Uses up valuable land 
Increases the economic dependence of my country 
Has a long-term impact on climate 
Postpones the development of alternative 
energy sources 

Eigenvalue : 2,4610273 
% of Variance: 14.64 



Table 3 
Correlations Between Direct Attitude Measurements 
and Different Numbers of Attitude Statements 

All 
Items 

Factor 
Items 

High Imp 
Items 

33 20 15 
E eb E eb E eb 
1 1 

.L 1 

.5129 .5240 .5406 

.4513 .4746 .4672 

Low Imp, 
Items 

15 
I eb 
1 

ESD .5129 .5240 .5406 .3567 
DM .4513 .4746 .4672 .3531 

TJH "0 
H £ fD n O .»*% M o U> 81007 

<*•* 



Table 4 
Different Factor - Level Scores for the Total Sample 

Factor 
' 5 * 
E e (+ 15) 

; i 
: 5 * 
' Z b (• 15) 
; l 

5 
I 
1 
eb (+ 45)* 

! 5 
: t 
; i 

5 * 
e x r b (+ 225) 

1 

I. Psychological and s 
Environmental Risks: -8.850575 . 11.27586 

• • 
-21.51724 -108.6264 

II. Technological : 
Benefits 9.327586 6.862069 

! 
16.84483 i 

* 
78.19540 

III. Economic Benefits : 9.982759 -1.396552 : -0.7643678 -9.471264 
IV. Sociopolitical 

Risks 
j 

-4.781609 3 
> 

6.057471 
t 

1 

-6.235632 < 
\ 

-30.81034 

Mean values of the sum of the five items loading highest on each factor 

N n w *™ O © 



Table 5 
Relations Between Dimensions 

Technological 
Benefits 

Economic 
Benefits 

Sociopolitical 
Risks 

Psychological/ 
Environmental Risks 

r = 0.17898 
s = .00906 

r 
s 
= -0.13045 

.04311 
r = 
s = 

0.60002 
.00001 

Technological 
Benefits 

r 
s 
= 0.51123 
= .00001 

r = 
s = 

0.14877 
.025025 

Economic 
Benefits 

r = 
s = 

-0.04943 
.25858 

•dH >D 0JH > vflM W ffl O o — M O u»S*"~ r-« o o *J 



Table 6 
Differences Between Pactor-level Scores 

for PRO and CON Groups 

I Ee (+ * 15) '. Eb (+ IS)* Zeb (+ 45) : le x lb (+ 225)* 
Factor 

•PRO CON :PRO CON; PRO CON:PRO CON 
I. Psychological and 

Environmental Risks' : -7.1848 -8.6316 : 8.7632 12.9474 ' :-13.5789 -24.2632J-72.5789 -120.9737 
II. Technological 

Benefits :11.4474 6.6579 ilO.0526 2.3158 ' : 24.3158 9.1316*119.0263 31.6579 
III. Economic Benefits : 10.3947 6.7368 i 4.9737 -5.9211 i : 12.7105 -8.0000l 55.7632 -41.2105 
IV. Sociopolitical 

Risks -3.1579 -5.9474 : 3.5263 8.2895 : .4211 -11.3421*: -2.7105 -57.3421 

Mean values of the sum of the five items loading highest on each factor 
•a H ns 8! B £ 
ro o n o to 81007 
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Table 7 
Rank of Importances 

Item No. : Items Rank ! Mean 
13 Having an Impact on people's health 1 ': 5.128 
26 ! Stimulating scientific and technolo- : 

glcal research 2 ': 4.977 
18 « . Leading to accidents which affect 

: large numbers of people at the 
same time i 3 : 4.831 

5 : Leading to technological progress : 4 : 4.740 
7 : Helping to conserve natural resources : 5 : 4.694 
25 : Leading to increased employment • 6 • . 4.680 
11 : Exposing people to hazards which they 

: cannot influence by any actions 
of their own : 7 : 4.657 

19 ; Being a long-term solution to energy 
needs : 8 : 4.643 

3 : Promoting my nation's industrial 
development : 9 i 4.636 

20 : Leading to environmental pollution : 10 i 4.634 
29 : Involving hazardous agents which 

i cannot be detected by man's senses i 11 4.630 
4 t 

i Being harmful to future generations : 12 i 4.624 
t : 1 t Improving our standard of living : 13 
: t 

6 t Producing wastes which require : 
t sophisticated management * 14 

12 t Increasing the economic dependence 
: of my country : 15 

: 
4.572 

: 4.561 

4.558 
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Leading to a more even distribution 
of income among'nations 

Providing a cheap energy source 
Providing more options for future 

societal development 
Having a long-term impact on climate 
Involving a technology which is 

usable as a tool in international 
politics 

Leading to dependency on small groups 
of specialists 

Providing a source of threats from 
terrorists 

Using up valuable land 
Being decided by government 
Preventing brown-outs 
Leading to expropriation of valuable 

land 
Concentrating power in big industrial 

enterprises 
Restricting personal freedom through 

rigorous physical security 
measures 

Reducing the need to conserve energy 
Leading to diffusion of knowledge 

and material for construction of 
weapons 

Postponing the development of alter
native energy sources 

Increasing my nation's prestige 
Leading to consumptlonr oriented society: 

30 

31 

32 

33 

16 : 4.451 
17 ] 4.407 

18 • 4.382 
19 : 4.302 

20 : 4.250 

21 ' . 4.192 

22 : 4.162 
23 i 4.121 
24 i 4.094 
25 i 4.076 

26 • 4.017 

27 • 3.994 

28.5 • 3.890 
28.5 i 3.890 

3.775 

3.762 

3.526 

3.457 
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FIGURE 1 
Students' perceptions of nuclear energy 
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FIGURE 2 
Beliefs of the PRO-CON groups about the use of nuclear energy 
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