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Abstract

One goal of a take-back program is to preserve the environment. Consumers’
participation in take-back programs enables the collection process, the first step in reverse
@gistics. This research uses structural equation modelling to investigate the intentions
of consumers, specifically university students, to participate in mobile phone take-back
programs, and expf@res the influence of students’ environmental values and attitudes on
those intentions. A survey was conducted on 184 university students in Indonesia. Results
showed that environmental values had a positive and significant effect on environmental
attitudes, but environmental attitude did not in turn significantly affect students’ intentions
to participate in mobile phone taf§e-back programs. Mobile phone companies may reference
these findings when attempting to implement a suitable take-back program, especially one
targeted at university students.

Keywords : Environmental attitude, Environmental values, Structural Equation
Modeling (SEM), Student intentions, Take-back program.

1. Introduction Growth in mobile phone users
has impacted the rate of increase in
mobile phone waste, known as e-waste.
Inadequate disposal of e-waste can harm the
environment, but if it is managed properly,
e-waste can be profitable. Reference [2]
argues that the increasing volume of e-waste
is not only an environmental problem. but
also an economic opportunity.

A survey conducted by Nokia |3]
found persistently, low public awareness
regarding opportunities to participate in
a take-back program for mobile phone

The number of mobile phone
users in Indonesia has been increasing
continuously over the years. Reference
|1] states that mobile phone users from
@014 to 2015 increased by 9%. and
Indonesian mobile phone users in 2015
reached 308.2 million when the total
population of Indonesia was 255.5
million: meaning that year, the number of
mobile phone users exceeded the number of
inhabitants.




Asia-Pacific Journal of Science and Technology

recycling. The survey showed that 70
percent of mobile phone users were not
familiar with the mobile phone recycling
program. Meanwhile, 3 to 4 percent of
people who had previous knowledge about
the program had not even considered
recycling their phones. About 88 percent
of the survey respondants were Indonesian.

Research previous to the Nokia
survey had also noted low response rates
to the mobile phone take-back program.
A survey by [4] showed that no respondents
had participated in the program. This
low-response phenomenon may be one
obstacle for the successful implementation
of the mobile phone take-back program in
Indonesia.

According to the Theory of Planned
Behaviour (TPB), a person’s behaviour is
guided by values that he believes in [5].
These values will affect his attitude, which
will in turn influence his intentions and
behaviour. This study aims to apply tjig
TPB theory in determining the effect of
environmental values and attitude on
university students’ intentions to
participate in mobile phone take-back
programs. University students were
selected as respondents for this study in
order to understand specifically the
intentions of educated pcople toward
mobile phone take-back programs.

A literature review was performed
to identify previous studies that have
investigated the environmental behaviour
of educated people as related to factors
such as environmental values and attitudes.
Findings from the literature review show
that most existing environmental behaviour
models applied to surveying educated
people have had a focus on green
product buying behaviour, as well as
pro-environmental behaviour (PEB).
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The literature review did not find any
studies focusing on the environmental
behaviour of educated people as associated
with take-back programs.

Models of educated peoples’
intentions and behaviours toward buying
green products have been presented by [6].
[7]. [8]. and [9]. Reference [6] conducted
a study to identify the factors that
influence Indonesian university students’
behaviour in purchasing green products and
found that environmental attitude had no
significant effect on behaviour. Reference [7]
analyzed the purchasing behaviour,
especially of post graduate and doctoral
students in India, toward environmentally
friendly products. This study’s findings
were presented in terms of the TPB and
showed that environmental values had
influence on environmental attitude. and
environmental attitude in turn affected
behaviour. References [8] and [9]
examined purchasing intentions and
attitudes toward green electronic
products. Both studies used Universiti Sains
Malaysia lecturers as respondents. but the
two studies differed in the exogenous
variables employed. Reference [8] utilized
perceived government legislation as an
exogenous variable, whereas [9] employed
self-efficacy. In addition. [8] used
environmental attitude as a mediating
variable, whereas [9] made environmental
attitude a consequent variable. Meanwhile,
neither study investigated environmental
values. Findings from |[8] showed that
environmental attitude did not act as
a mediating variable between independent
variables and purchasing intention.

Reference [10] identified influential
factors in green purchasing behaviour
for university students in Bandung,
Indonesia. and [11] developed a mod-
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el of environmentally conscious
purchasing behaviour for university
students in Turkey. Meanwhile, [12]
investigated Iranian students’ intentions
toward purchasing organic food. Results
from [10]. [11]. and [12] showed that
environmental attitude affected purchasing
intentions and behaviours. In addition,
[11] also found that environmental values
influenced environmental attitude.
Studies on PEB were conducted
by [13]-[21]. Reference [13] developed
a model that described behaviours relating
to environmental sustainability for students
at the Middle East Technical University of
Turkey. Reference [14] conducted a study
comparing business students in the USA
and Chile in terms of their intentions toward
conducting pro-environmental behaviour.
Reference [15] described the impact
of students” background on certain
environmentally responsible behaviours.
The study was conducted on university
students in Turkey. Reference [16]
explored the relationship between Malaysian
university students’ knowledge. attitude,
and environmental practices. Reference
[17] assessed environmental attitudes
in relation to responsible environmental
behaviour among students pursuing their
B.Ed. degree from the University of
Calcutta. India. Reference [18]
studied the influence of environmental
knowledge on pro-environmental behaviour
among university students from the USA,
Spain, Mexico, and Brazil. Reference [19]
examined differences among first, third.
and sixth year engineering students in
their attitude and behavioural values.
This study was conducted at a Chilean
University. Reference [20] investigated USA
university students’ attitudes and other
variables’ influence on intentions and
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behaviours regarding environmental
sustainability. Reference [21] expounds
upon the relationship between environmental
attitude. environmental responsibility,
environmental concern. and environmental
knowledge, as well as outdoor activities.
Respondents in the study were university
students attending Middle East Technical
University (METU), Ankara. Turkey.
Findings from [21] were unique
relative to the other studies described above
in that they showed environmental
knowledge influencing environmental
attitude. Meanwhile, [13], [19]. [20],
and [21] found that environmental
attitude influenced environmental intentions
and behaviours.

Reference [22] studied PEB among
business students in the USA and Chile
to compare three theories: Ajzen and
Fishbein’s theory of reasoned action,
Schwartz’s norm activation theory. and
the values-beliefs-norms theory created
by Stern. Dictz, Abel, Guagnano. and
Kalof. The study showed that USA students’
environmental attitude affected their
behavioural intentions, whereas
Chilean students’ environmental attitude
did not significantly affect their behavioural
intentions. References [23] and
[24] conducted studies on PEB,
specifically regarding recycling behaviour.
Reference [23] identified factors influencing
recycling behaviour by collecting data from
students enrolled at COMSATS Institute of
Information Technology, Pakistan, whereas
[24] investigated the main internal factors
that influenced recycling activities among
university students in Spain. Findings
from [23] showed that environmental
knowledge affected environmental attitude,
and environmental attitude in turn impacted
recycling behaviour, whereas findings from
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|24] showed that environmental attitude did
not affect recycling behaviour.

A study investigating students’
PEB activity, especially concerning
their intentions to use biocnergy, was
conducted by [25] on high school students in
Finland and India. Reference [26] predicted
American and Korean students’
intentions to participate in activities that
could help mitigate climate change, and [27]
compared the influence of implicit and explicit
attitudes on environmental behaviour
among undergraduate students at
Washington University. Findings from [24],
|25]. and [26] showed that environmental
attitude had a significant influence on PEB.

The literature review regarding
environmental behaviour of educated
people found no previous research
discussing take-back programs in
relation to educated peoples” behaviour, thus
confirming a neced for further study.
Moreover, findings from [3], which show
that few people in Indonesia arc aware
of or participate in the nation’s take-back

Environmental
values

Figure 1. Research model

2.2 Research methods

Research stages included: (1)
Distribution of the initial questionnaire to
students: (2) Performance of a validity and
reliability test of the initial questionnaire
using SPSS 16: (3) Distribution of the
formal questionnaire to students: (4)
Confirmatory factor analysis (CFA) using
AMOS 19: and (5) Model development of
structural equation modelling (SEM) using
AMOS 19.

Environmenial
attitide
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program, suggest a need to investigate
how environmental values and attitudes
influence Indonesian university students’
(educated peoples’) participation in the
take-back program.

2. Materials and methods

2.1 Research model and hypotheses
The @esearch model used to in-
vestigate the influence of environmental
values and attitude on students’ intentions to
participate in take-back programs is shown
in Figure 1. The effects of environmental
values on environmental attitude and the
influence of environmental attitude on be-
havioural intentions are discussed in detail
in [28]. The hypotheses of this study were:
@ Hl1: Environmental values have
a positive and significant effect on
environmental attitude.

H2: Environmental attitude has
a positive and significant effect on students’
intentions to participate in mobile phone
take-back programs.

Students’
intentions

Questionnaire development regarding
environmental values was drawn from [29],
whereas parts of the questionnaire relating
to environmental attitude were retrieved
from Kilbourne and Pickett (2008) in [30],
and items relating to students’ intention
were adapted from [5].
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3. Results

The questionnaires were distributed
in May 2014. Initial questionnaires were
distributed to 70 respondents in order to test
the questionnaires’ validity and reliability.
Once confirmed to be valid and reliable, the
questionnaires were distributed widely to
reach a sufficient number of respondents.
Finally. the total number of respondents for
this study was 184 university students from
a variety of majors.

3.1 Reliability and validity

Reliability and validity tests
were conducted using 70 respondents.
The reliability test was conducted to
confirm internal consistency. i.e.
the consistency of the questionnaire items
in measuring latent variables. As suggested
by [31]. if the Cronbach a value according
to the reliability test was less than 0.6, then
the latent variable should be removed.
The results of the reliability test showed
Cronbach’s a coefficient for the 3 latent
variables to be greater than 0.6, signifying
that all the factors were reliable.

The validity test determined whether
the items of the questionnaire would be able
to measure what the researcher intended.
This test was performed by comparing
the “item-to-total” value with the
product-moment coefficient (r) in the
table of critical values. For N = 70, the
product-moment coefficient (r) at the 5%
significance level is 0.235. The results
of the validity test showed that the
“item-to-total” value for the 2" item related
to environmental values was less than

Environmental
values

Figure 2. Model output

R*=0.265

» Environmental

Bi=0.374(p=0.008)
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0.235, so this item was invalidated. All other
items were shown to be valid.

3.2 Confirmatory factor analysis
(CFA) results

There is no general agreement in

determining a factor loading cut off value
for a CFA [32]. The factor loading cut off
value for this study was determined to be
more than 0.4. The CFA model fit statistics
for exogenous variables were p=0.540;
12=1.232; GFI=0.997, and RMSEA=0.000.
Results showed that the 1* item related to
environmental values should be deleted.

The CFA model fit statistics for
endogenous variables were p= 0.356;
12=34.350; GFI=0.964: and RMSEA=0.021.
This test determined that two items should
be removed from the environmental
attitude portion of the model, including the
3 and 4" items.

3.3 Structural model results

The model achieved an overall

fit, with values of p=0.099. ¥2=60.970;
GFI=0.935: and RMSEA=0.042. The
model output is shown in Figure 2. The
regression weights and the squared multiple
correlations are presented in Tables 1
and 2. respectively. Table 1 shows that
environmental values had a positive and
significant impact on environmental attitude
at a level of 0.01 (BH =0.374; p=0.008),
confirming H1. Meanwhile, the influence
of environrfental attitude on students’
intentions to participate in a mobile
phone take-back program was statistically
insignificant (BH,= 0.047: p=0.787). leaving
H2 unsupported.

R*=0.001

Students’
infentions

altitude Buz2=0.047(p=0.787)
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Table 1 Regression Weights
Estimate S.E. CR. P  Label
En_\'lronmental_ __ Environmental 374 142 2639 008 par 9
attitude values -
Stdents’_ e  COVITOMIGHEAL 047 174 270 787 par 10
intentions attitude
Table 2 Squared Multiple Correlations
Estimate
Environmental _attitude 265
Students’ _intentions 001

Table 2 shows that environmental values play a 26.5% role in shaping environmental
attitudes. Meanwhile, environmental attitude as a determinant of students’ intentions plays

a 0.1% role.

4. Discussion

The positive and significant impact
of environmental values on environmental
attitude signifies the importance of students’
understanding of environmental values,
as this is able to influence students” attitude
toward the environment. This finding is
consistent with the TPB, which posits
that the values one adheres to encourage
a certain attitude guided by those values [3].
This finding is also consistent with research
by [7]. [11]. |21]. and [23].

The finding that environmental
attitude didggignificantly influence students’
intentions to participate in mobile phone
take-back programs signifies the incapacity
for students’ environmental attitudes to push
them in their intent to join a mobile phone
take-back program.

This finding does not correspond with
the TPB, which proposes that a person’s
attitude affects his/her intended behaviour
[5]. It is also inconsistent with resecarch by
[7). [10]-[13], [19]-[21]. [22] (specifically
findings that applied to USA students), [23],

and [25]-[28]. On the other hand, the finding
is consistent with studies by [6]. [17]. [18].
[22] (specifically findings that applied to
Chilean students). and [24]. These studies
showed environmental attitude having
no significant effect on environmental
behaviour. Vermeir and Verbeke
[18] show that this finding is not
surprising, as according to their research,
environmental attitude is not a good
predictor for environmental behaviour.
Likewise. it can be observed from this
current study that the role of environmental
attitude in shaping students’ intentions is
very small (R?=10.001), so it is possible that
there are other factors affecting students’
intentions.

One could infer from this study’s
findings that there is a possibility students
assume mobile phone take-back programs
have no relevance to the preservation of
the environment, thinking instead that the
program is merely a matter of businggs.
Given this possibility, it is necessary for
mobile phone companies implement-
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ing a take-back program to inform their
consumers about its benefits in relation to
environmental sustainability. This could
be accomplished by working with the
government to promote environmental
conservation activities that involve college
students.

Meanwhile, the low values of
the squared multiple correlations of
environmental attitude and students’
intentions imply that there are other factors
which help to form environmental attitudes
and students’ intentions. Further rescarch is
necessary in order to explore other factors
that may influence envif@nmental attitudes
and students’ intentions to participate in the
mobile phone take-back program.

5. Conclusions

In conclusion, environmental
values had a significant, positive effect
on environmental attitude. Meanwhile,
environmental attitude had no
@zgnificant effect on students’ intentions
to participate in a mobile phone take-back
program. So, even though environmental
values may affect students” environmental
attitude, because a student’s environmental
attitude does not drive their intentions to
participate in a take-back program., it 1s
necessary to conduct further research in
order to investigate other factors that may
affect students’ intentions.
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