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Abstract: This study investigated the validity of using a Likert-type environmental awareness
index to predict an individual’s altruism level by comparing models identifying how respondents’
demographical characteristics (age, income, education, gender, etc.), degree of political and social
awareness, and attitudes toward donation influence the environmental awareness index and the
self-report altruism scale (SRAS). Using survey data from a sample of Japanese respondents,
the study revealed a bidirectional relationship between environmental awareness and SRAS indices.
Furthermore, through examining the effects of respondents’ demographical characteristics and other
characteristics on the environmental awareness and SRAS indices, the study identifies that the
directions of the influences of these covariates on the indices were all similar when their estimated
coefficients were statistically significant. Hence, the study reveals that the environmental awareness
index does capture the characteristics of the SRAS index.

Keywords: global environmental awareness; local environmental awareness; self-report altruism
scale; ordered probit model

1. Introduction

Global environmental issues, especially climate change and rainforest destruction, are wreaking
havoc on the natural environment. It is suggested that such environmental degradation and ecological
collapse are caused by increased economic activities [1]. To reduce anthropogenic pressure on the
environment, every individual must recognize how their economic activities impact the environment
and to consider living in an environmentally friendly way.

Studies suggest that people who are more concerned or aware of environmental issues are more
likely to reduce their effects on the environment [2–4]. Thus, an individual’s environmental awareness
is an important factor in shifting people toward less environmentally damaging economic activities.
Enhancing levels of environmental awareness will contribute to mitigating the effects of human
activities on the environment. Therefore, it is becoming increasingly crucial to identify the factors that
increase environmental awareness.

Recently, studies have revealed that altruism or altruistic motivation has a significant effect
on increasing the individual’s environmental awareness level when a simple Likert scale is used
to measure environmental awareness [5–7]. Furthermore, many studies use Likert-type scales to
evaluate an individual’s environmental awareness level [8–10], but these studies do not test or mention
whether a simple Likert-type environmental awareness index can capture altruism as measured by a
psychometric altruism index: an index used in psychology to identify an individual’s altruism level
through compounding various items reflecting an individual’s altruistic actions. To date, no studies
have quantitatively analyzed how the Likert-type environmental awareness index is related to altruism
measured with a psychometric index or how the environmental awareness index can capture factors
that are linked to the psychometric altruism index.
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Hence, the objective of this study is to determine how suitable the Likert-type environmental
awareness index is for predicting an individual’s altruism level. The study expects that if the
environmental awareness index has a bidirectional relationship with the altruism index and is affected
similarly from attributes (demographical characteristics, degree of political and social awareness,
attitudes toward donation) that have potential impacts on the altruism index, the environmental
awareness index can become a predictor for the altruism index.

The data used herein are based on a survey performed on Japanese respondents in 2018. The reason
for using Japanese respondents is because according to the U.S. News’ 2020 Best Countries for Green
Living [11], among the countries with the top five economies in the world, Japan is the only country that
is also ranked within the top five countries for green living. It is known that people from richer nations
are more likely to have higher environmental awareness levels than people from poorer nations [12].
Japan is a country with high levels of green living as well as a high GDP, and hence, using data
from a sample of Japanese respondents is suitable for measuring an individual’s environmental
awareness level.

There are several reasons why it is essential to conduct a study to validate the use of the
Likert-type environmental awareness index for predicting an individual’s altruism level. First, people
who are concerned about environmental issues are not necessarily altruistic; some people worry
about environmental problems on behalf of themselves. It could be that these people care about
environmental issues only to prevent their quality of life from deteriorating. It could be that they are
not worried about the people in future generations or the suffering of other people from environmental
degradation but are simply anxious about the environmental problems they might face, such as the
pollution of their drinking water and forest fires in their vicinity. Second, there could be a gap between
high environmental awareness and actual environmental attitudes or actions. For example, people with
high knowledge of environmental issues do not necessarily drive less, use less electricity to reduce their
environmental footprint, or participate in environmental activities. Thus, to use the environmental
awareness indices to predict an individual’s altruism level, we need to verify whether such indices
truly reflect an individual’s altruism level. Third, if it becomes apparent that a simple Likert-type
environmental awareness index can be used to predict an individual’s altruism level, we can reduce the
efforts to create a special and complex environmental awareness index for measuring an individual’s
altruism level. There is no generally accepted definition for environmental awareness, and the way
environmental awareness is measured often varies among different disciplines [13]. Hence, if our
study reveals that a simple Likert-type environmental awareness index is sufficient for predicting an
individual’s altruism level, it will help researchers to reduce the time and effort they would spend
developing new indices for examining the relationship between altruism and environmental awareness.

Studies measuring altruism often use either a self-reported type or a dictator game experiment,
but this study applies the self-report altruism scale (SRAS) developed by Rushton et al. [14]. The first
reason for using this SRAS index for measuring altruism is because since the Likert-type environmental
awareness index is obtained from self-reported answers of the survey respondents, it is reasonable to
use an altruism index that is gathered in a self-reported way as to compare with the environmental
awareness index. The second reason for using the SRAS in this study is because the dictator game
model often fails to measure altruism due to experimental demand effects [15] while the psychometric
SRAS index is more broadly applied in various fields for measuring individual’s altruism levels [16–19].
The third reason is that the SRAS index is based on not one type of altruistic action but is a composite
of actual altruistic actions taken by the individuals. Hence, this index reflects the actual altruistic
behavior taken rather than measuring an individual’s awareness of altruism.

Although there are various definitions of altruism [20], this study defines altruism as one’s action
that benefits others without expecting some kind of external reward. The SRAS is an index that at
least captures such altruistic action while environmental awareness is only an individual’s awareness
that is often assumed to be related to altruism because people with high environmental awareness are
more likely to be prosocial, and prosocial individuals tend to take altruistic action. By investigating
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the connection between environmental awareness and SRAS indices, the current study contributes to
verifying whether an individual’s altruistic awareness is linked with his or her altruistic action.

In the next section, we introduce the methods of the study. The third section describes the results
of the study. Finally, the last section includes the conclusion of the study.

2. Methods

In this section, we first describe the econometric models used to identify the use of the Likert-type
environmental awareness index for predicting altruism by comparing models with the environmental
awareness index and the SRAS as dependent variables. Second, we explain the details of the survey
that was administered to obtain the data used in the econometric models.

2.1. Econometric Model

Our analyses are performed using the ordered probit model. Denoting Yi as our observed ordinal
dependent variable and J as the highest rank order such that Yi ε {1, . . . , J}, Yi is determined by an
unobserved latent variable Y∗:

Yi = J iff κ j−1 ≤ Y∗ < κ j j = 1, . . . , J (1)

where κ0, . . . , κJ are the threshold parameters such that κ0 = −∞ and κJ = +∞. Then, the probit
model can be expressed as:

Y∗= X′iβ+ ui , ui ∼ N(0, 1) (2)

where Xi and β are k× 1 vectors of observed explanatory variables and unknown parameters, and ui is
the random error term. The probability of observing a particular ordinal outcome for a given Xi is:

P
(
Yi = j |Xi) = F

(
κ j −X′iβ

)
− F

(
κ j−1 −X′iβ

)
, (3)

where F represents the cumulative distribution function of the standard normal distribution.
The βs are estimated by the log-likelihood function written as:

lnL =
n∑

i=1

J∑
j=1

Zi jlnP(Yi = j |Xi) (4)

where Zi j is an indicator variable that equals 1 when Yi = j and equals 0 otherwise.
Using the above ordered probit model, we estimated a model where Yi represents the SRAS and

two models where Yi represents the Likert-type environmental awareness indices:

SRAS = β1global env. + β2local env. +
10∑

i=3

βiXi , (5)

global env. = β1SRAS + β2local env. +
10∑

i=3

βiXi , (6)

local env. = β1SRAS + β2global env. +
10∑

i=3

βiXi . (7)

We identify if the environmental awareness and SRAS indices have a bidirectional relationship
and test if variables such as demographical characteristics (age, income, education, gender, etc.),
degree of political and social awareness, and attitudes toward donation that are likely to have impacts
on the SRAS have the same effects on the environmental awareness indices. For these purposes,
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all the independent variables included in Equations (5)–(7) are the same except for the SRAS and the
environmental awareness indices.

Table 1 shows the descriptions of the variables included in the equations. As seen in the table,
the SRAS refers to the self-report altruism scale that was developed based on Rushton et al. [14].
To compare this scale with the Likert-type environmental awareness index, we converted the average
SRAS score to an ordinal variable, as described in the table. The details of the items on the SRAS are
presented in Table 2. We administered the SRAS to Japanese respondents, but the original questionnaire
created by Rushton et al. [14] was used for Canadian respondents. Thus, in this study, some of the
items included in the original index were modified to fit Japanese people. In this process, we included
questionnaire items 12, 15, and 21 of Oda et al. [21], which developed the Japanese version of SRAS.

Table 1. Variable description.

Variable Description Mean Std. Dev.

SRAS

An average score of the self-report altruism
scale: 1 = 1 ≤ SRAS < 1.5, 2 = 1.5 ≤ SRAS <
2.5, 3 = 2.5 ≤ SRAS < 3.5, 4 = 3.5 ≤ SRAS <

4.5, and 5 = 4.5 ≤ SRAS.

2.86 0.83

global env.

Degree of interest in global environmental
problems, such as deforestation of rainforests:
1 = have no interest at all to 5 = have a strong

interest.

3.44 0.95

local env.

Degree of interest in local environmental
problems, such as contamination of local

drinking water: 1 = have no interest at all to 5
= have a strong interest.

3.54 0.92

age 1 = 20–29, 2 = 30–39, 3 = 40–49, 4 = 50–59,
and 5 = 60–69. 3.12 1.38

edu

1 = Graduated junior high school, 2 =
Graduated high school, 3 = Graduated junior
college, 4 = Did not finish undergraduate, 5 =
Earned a bachelor’s degree, and 6 = Earned a

graduate degree.

4.03 1.38

income

1 = Less than 2 million yen, 2 = 2–4 million
yen, 3 = 4–6 million yen, 4 = 6–8 million yen,
5 = 8–10 million yen, 6 = 10–12 million yen,

and 7 = More than 12 million yen.

2.60 1.63

male 1 = male, and 0 = female. 0.50 0.50

child 1 = Have experience in raising children, and 0
= No experience in raising children. 0.51 0.50

social interest
Degree of interest in political and social

issues: 1 = have no interest at all to 5 = have a
strong interest.

3.59 0.97

pure donation
Willing to donate to a region without

receiving a gift from the region: 1 = yes, and
0 = no.

0.54 0.50

gifted donation
Willing to donate to a region if a gift is

provided as a return from the region: 1 = yes,
and 0 = no.

0.32 0.47
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Table 2. Items on the self-report altruism scale (SRAS).

The Frequency (1 (Never) to 5 (Very Often)) of Carrying Out the Following Acts: Variable Name

1 You have told a stranger the way to a destination when asked by him or her. Street

2 You have donated money to charity. Charity

3 You have helped open and close an elevator door for a stranger when you were
near the door. Elevator

4 You have corrected the right price when a salesperson mistakenly charged a
cheaper amount. Change

5 You have lent something to a stranger when asked by him or her. Lend

6
You have provided information to a stranger (for example, how to buy a ticket)
or knowledge (this could be either face to face or via the internet) to help him or
her.

Information

7 You have participated in volunteer activities. Volunteer

8 You have helped a disabled or elderly stranger to cross streets. Disabled

9 You have given up your seat on a train or a bus to a disabled or elderly stranger. Seat

10 You have picked up a stranger’s bicycle when it was laid down on the ground. Bicycle

The average of the SRAS was calculated based on the respondents’ pick regarding the questions
presented in Table 2. Then, since the environmental awareness indices are ordinal variables, the average
SRAS was converted to a similar ordinal variable as shown in Table 1. As seen in Table 1, most of
the variables are ordinal variables except male, child, pure donation, and gifted donation being
dummy variables.

To test the reliability of our modified SRAS, we estimated Cronbach’s α, Revell’s β, and McDonald’s
ωh [22] using the items shown in Table 2. Most studies testing the reliability of an index only use
Cronbach’s α, but Zinbarg et al. [22] suggest that Cronbach’s α can result in overestimation of the scale,
and thus, it is important to use several indices to determine the validity of the scale. Knight et al. [23]
suggest that the acceptable thresholds for the α, β, and ωh coefficients are above 0.8, 0.7, and 0.6,
respectively, and thus, these values are used as the cutoff criteria herein.

Tables 3 and 4 show the results of the reliability analyses. It is apparent from Table 3 that all the
raw α values of the items included in the SRAS were below the overall Cronbach’s α coefficient shown
in Table 4. This suggests that deleting any of the items in Table 2 will not improve the overall reliability
of the scale. Furthermore, the estimated α, β, and ωh coefficients shown in Table 4 are all above the
cutoff criteria, indicating that the SRAS items used in this study (see Table 2) are statistically valid.

Table 3. Cronbach’s alpha coefficient if an item is deleted.

Raw α Std. α Avg. Interitem Corr.

Street 0.85 0.85 0.38
Charity 0.85 0.85 0.39
Elevator 0.85 0.86 0.4
Change 0.85 0.85 0.38

Lend 0.85 0.85 0.39
Information 0.84 0.85 0.38

Volunteer 0.85 0.85 0.39
Disabled 0.84 0.84 0.38

Seat 0.84 0.84 0.37
Bicycle 0.85 0.85 0.38

Next, we explain the details of the environmental awareness indices used in the study (see Table 1).
Many studies measuring an individual’s environmental awareness level use a Likert-type scale [5,10,24].
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Thus, this study also asked the survey respondents about their interests in environmental issues using
this type of scale. In this study, the environmental awareness indices are ranked on a five-point scale
(1 = “have no interest at all” to 5 = “have a strong interest”). It is known that an individual’s attitude
regarding environmental policy differs depending on whether the environmental issue described in
the survey is about global or local environmental problems [25]. Thus, in this study, we obtained
data for an individual’s environmental awareness level toward both global and local environmental
problems. Equation (5) captures how global and local environmental awareness influence the
SRAS, Equation (6) examines the effects of the SRAS on the global environmental awareness index,
and Equation (7) identifies the relationship between the local environmental awareness index and the
SRAS. Using Equations (5)–(7), the magnitude of the effects between the SRAS and the environmental
awareness indices are investigated by estimating the average marginal effects of the changes in
these indices.

Table 4. Reliability coefficients.

Test Types Coefficient

Cronbach’s α 0.86
Revell’s β 0.78

McDonald’s ωh 0.67

To determine the appropriateness of using environmental awareness indices for predicting
an individual’s altruism level, we tested the effects of demographic variables (age, educational
achievement, income levels, gender, having children), the degree of political and social awareness,
and attitudes toward donation on the environmental awareness indices and the SRAS. This was done
by comparing the estimation results of the models presented in Equations (5)–(7). The variables to

examine their effects on the environmental awareness indices and the SRAS are included as
10∑

i=3
βiXi

in Equations (5)–(7). The multicollinearity among all the independent variables was assessed by the
variance inflation factor (VIF). The VIF ranged between 1.20 and 2.52, suggesting that all the models of
this study have low multicollinearity among the covariates.

The reason for including the demographic variables is because previous studies suggest that these
variables are likely to influence an individual’s altruistic behavior. For example, Chou [26] finds that age
has a positive effect on altruism, Westlake et al. [27] reveal that educational achievement has a positive
impact on altruism, and Hoffman [28] suggests that altruism increases with income. Furthermore, Piper
and Schnepf [29] and Branas-Garaza et al. [30] indicate that women are more altruistic than men.
Although the effects of having children on altruism vary under different circumstances, the issue has
long been discussed in the context of parental altruism [31–33].

The social interest variable considers how an individual’s degree of political and social awareness
is related to altruism and environmental awareness levels. This variable is included in our models
since previous studies suggest that altruism and environmental awareness are strongly related to
prosocial behavior and political orientation [34–37].

Finally, we included pure donation and gifted donation (see Table 1) in the models to consider the
effects of donation attitudes on individuals’ altruism and environmental awareness levels. Japan is
ranked as one of the lowest developed nations in the World Giving Index [38], and Japanese citizens
are known to be less active and generous with respect to donation. However, more Japanese people are
becoming interested in donation due to the program called the Furusato Nozei (hometown tax donation
system), which was launched in 2008 [39]. However, the Furusato Nozei program is a donation system
based on reciprocal gifts. Whenever the donors donate to the municipal governments, these local
governments send back special gifts to the donors in exchange for the money donated. Hence, the type
of donation popular in Japan is not a donation in a pure sense, and when administering a survey on
Japanese respondents to assess their donation attitudes, it is important to separate whether they are
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willing to donate with or without receiving gifts in return. Variables to assess both pure donation and
gifted donation are included in the models to control for these effects.

2.2. The Survey

The survey to assess individuals’ environmental awareness and altruism levels was administered
with support from the Japanese online research company Nikkei Research Inc. Since the survey was
performed across all parts of Japan, a quota sampling method was used by balancing the regional
population distribution, age, and gender according to the 2015 Japanese population census. The survey
was conducted between 26 October and 31 October 2018. A total of 2546 respondents participated in
the survey. We presented a consent form at the beginning of the survey and only respondents who
agreed to participate in the survey answered the questionnaire. We also allowed them not to answer
questions that they feel uncomfortable with. Thus, some of the respondents refused to provide their
demographic information and the actual number of respondents included in the model estimation is
2539. Table 5 depicts a summary of the demographic variables of our sample respondents. The sample
distribution of age and gender presented in the table is very similar to the 2017 Japanese population
census [40].

Table 5. Summary of the demographic variables of the sample respondents.

Variables Freq. Percentage

Age

20–29 406 15.93
30–39 499 19.58
40–49 582 22.83
50–59 488 19.14
60–69 571 22.40

Education

Graduated junior high school 17 0.67
Graduate high school 511 20.07

Earned a bachelor’s degree 519 20.38
Graduated Jr. college 46 1.81

Unfinished undergraduate 1237 48.59
Earned a graduate degree 216 8.48

Income

Below 2 million yen 840 33.08
2–4 million yen 583 22.96
4–6 million yen 490 19.30
6–8 million yen 289 11.38

8–10 million yen 152 5.99
10–12 million yen 87 3.43

Above 12 million yen 98 3.86

Male
Male 1282 50.29

Female 1267 49.71

Child
Have children experience 1292 50.69

Have no children experience 1257 49.31

Like any other survey, questions related to environmental awareness and SRAS indices are likely
affected by the social desirability bias. However, it is suggested that anonymous, self-administered
surveys contain fewer desirability biases than telephone and face-to-face surveys [41]. Hence, as the
current study conducted a self-administered online survey, I believe such social desirability bias was
controlled to a minimum compared to telephone and face-to-face surveys.

3. Results and Discussion

Table 6 shows the results of the ordered probit estimation of the three models: the SRAS
model, the global environment model, and the local environment model. Regarding the bidirectional
relationships among SRAS, global environmental awareness, and local environmental awareness,
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the results reveal that all the variables have a positive effect on each other. This indicates that an
individual with a higher altruism level tends to be more concerned about both the global and local
environment, and one who cares about global and local environmental issues has a higher altruism
level. The results indicate that regardless of whether an individual’s environmental awareness is global
or local, anyone who is pro-environmental to some extent is inclined to be more altruistic.

Table 6. Ordered probit estimation.

SRAS Global Environment Local Environment

Coef. Std. Err. z Coef. Std. Err. z Coef. Std. Err. z

SRAS na na na 0.086 *** 0.030 2.83 0.118 *** 0.031 3.85
global env. 0.094 *** 0.036 2.66 na na na 1.181 *** 0.033 35.62
local env. 0.135 *** 0.036 3.75 1.202 *** 0.034 35.84 na na na

age −0.002 0.018 −0.13 0.073 *** 0.019 3.83 −0.012 0.019 −0.61
edu 0.050 *** 0.017 2.96 0.005 0.018 0.29 0.054 *** 0.018 3.00

income 0.072 *** 0.015 4.97 −0.010 0.015 −0.64 −0.023 0.016 −1.47
male −0.186 *** 0.047 −3.98 −0.175 *** 0.050 −3.53 −0.100 ** 0.050 −2.01
child 0.199 *** 0.048 4.13 −0.026 0.051 −0.51 −0.007 0.051 −0.14

social interest 0.167 *** 0.026 6.43 0.280 *** 0.027 10.24 0.161 *** 0.027 5.87
pure donation 0.611 *** 0.069 8.90 0.114 0.073 1.57 0.210 *** 0.073 3.01

gifted donation 0.291 *** 0.071 4.09 −0.035 0.075 −0.46 0.107 0.075 1.42

Number of Obs. 2539 2539 2539
Pseudo R-Squared 0.076 0.327 0.318

Note: *** and ** denote significance at the 1% and 5% levels, respectively.

Comparing the effects of the demographic variables on the three indices, all the statistically
significant variables had the same impact on the indices. Education had a positive and significant
effect on the SRAS and local environmental awareness models. This indicates that individuals with
higher levels of education are more likely to be altruistic and more conscious of local environmental
issues. Moreover, in all three models, the male gender had a negative and significant effect, indicating
that women are more altruistic and pro-environmental than men. These results are consistent with
previous studies suggesting that education has a positive effect on altruism [27] and that females tend
to be more altruistic than males [29,30].

The effects of other factors on the three indices also had the same effects on the three indices
when they were significant. The social interest variable had a positive and significant effect in all three
models, indicating that people who are interested in political and social issues are more altruistic and
pro-environmental than those who are indifferent about such issues. The pure donation also had a
positive impact on the SRAS and local environmental awareness models, showing that those who are
willing to provide a donation without any reciprocation are more altruistic and pro-environmental if
the environmental issue is a local issue.

Regarding the direction of the effects of these factors on the three indices, the results of Table 6
indicate that all three models are quite similar, but the SRAS and local environment models are more
similar among the three. This might be because, as shown in Table 2, the SRAS is measured based on
the respondents’ actual activities, but the items included in the scale mostly describe behaviors that
occur in the respondents’ local area; thus, this locality might have led the index to be more similar to
the local environmental awareness variable.

Finally, since the raw coefficients in Table 6 do not indicate the magnitude of the effects in ordered
probit models, the average marginal effects among the SRAS and the global and local environmental
awareness indices were calculated. Figure 1 shows the results. It is apparent from the figure that
when the rank orders of the indices chosen by the respondents are above 3, all the marginal effects
become positive, indicating that when people have higher SRAS or environmental awareness scores,
their marginal effects on other indices turn positive. The figure also shows that environmental
awareness indices have larger marginal impacts on other indices.
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Figure 1. Average marginal effects on the SRAS and global and local environmental awareness.
(a) Average marginal effects on SRAS; (b) Average marginal effects on global env; (c) Average marginal
effects on local env; (d) Average marginal effects of SRAS on environmental awareness indices.

Moreover, when the marginal effects of global and local awareness indices on the SRAS are
contrasted, it is discernible that the local environmental awareness index has a higher marginal effect on
the SRAS than the global environmental awareness index. This suggests that in terms of increasing the
SRAS score, the local environmental awareness index has a higher impact than the global environmental
awareness index. Similarly, comparing the average marginal effects of the SRAS on the environmental
awareness indices, the figure indicates that when the effects are positive, the SRAS has a larger
impact on the local environmental awareness index than on the global environmental awareness index.
The results imply that the bidirectional relationship between the SRAS and environmental awareness
is stronger when the environmental issue is a local problem. As mentioned above, this finding may be
due to the SRAS items being related to behaviors in the respondent’s local area. This suggests that
the conventional items on the SRAS may not be sufficient for capturing global altruism, i.e., altruism
that goes beyond helping local people in the respondent’s everyday life. To overcome this issue,
the items on the SRAS need to be modified to assess altruism related to helping people outside the
respondent’s community.
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4. Conclusions

The validity of using a Likert-type environmental awareness index to predict an individual’s
altruism level was assessed by comparing the environmental awareness and SRAS indices. A survey
was performed on Japanese citizens from all parts of Japan to capture the environmental awareness and
the SRAS indices. To consider the distinctions that may exist among the Japanese respondents between
global and local environmental awareness, the study also obtained data for these two environmental
awareness indices.

By investigating the relationships among the global and local environmental awareness indices
and the SRAS, the study revealed that all the indices have bidirectional relationships, indicating that
scores on the environmental awareness indices increase with the SRAS scores and vice versa. The study
also examined if the same effects of the respondents’ differences in demographic characteristics, degree
of political and social awareness, and attitudes toward donation on the SRAS index can be captured in
the environmental awareness indices. When comparing the estimation results of the environmental
awareness and the SRAS models, the directions of the impacts of the covariates on the indices were
all similar when the effects were statistically significant. For example, females tend to have higher
environmental awareness and SRAS scores, and individuals with higher social interests scored higher
on both indices. Hence, the study revealed that environmental awareness indices do capture the
characteristics of the SRAS model.

Although both environmental awareness and SRAS indices reflect the prosocial reaction of
individuals, the former index is based on one question that seizes respondents’ awareness while
the latter includes questions capturing altruistic actions. Thus, the result of the study showing
bidirectional relationships between the indices elucidates that people who recognize the importance of
the environmental issue are more likely taking altruistic actions in their ordinary life. This implies
that government and environmental groups might be able to motivate people to become more
environmentally active by stimulating their awareness toward environmental problems.

Furthermore, compared with the global environmental awareness index model, the local
environmental awareness index was more similar to the SRAS model and had a higher average
marginal effect on the SRAS. This may be because the items on the SRAS are based on local situations
rather than global ones, suggesting that the items on the SRAS need to be revised to incorporate items
that can capture altruistic behaviors that go beyond the local community.

In conclusion, the Likert-type environmental awareness index is strongly related to the SRAS and
does become a good indicator to predict an individual’s altruism level. However, the study indicated
that the SRAS was more related to local environmental awareness, implying that the SRAS should be
modified to assess altruistic behaviors for people living in all parts of the world.

To ameliorate a global environmental problem such as climate change, everyone living on this
planet needs to realize how their activities impact the global environment. To do this, more people
need to care about people living in their local area as well as people living elsewhere on the planet.
Furthermore, people need to understand that if we become more environmentally responsible, we could
help people from all parts of the world. Therefore, increasing the levels of global environmental
awareness is critical for mitigating the effects of economic activities on the global environment. As we
found that altruism has a positive impact on increasing an individual’s environmental awareness
levels, more studies need to be done to investigate what factors can induce people to become more
altruistic and what indices are useful for evaluating an individual’s altruism level.
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