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Abstract:- Lately, Malaysia is confronted with a low
quality environment and the government needs to
provide more efforts in alter strategies to minimize
wastes. Universities bear a great responsibility in
encouraging waste separation because a higher
education institute campus has most of the similar
characteristics as a city. This study aims to develop an
index of waste separation practice among the UUM
community in order to cultivate a green campus culture.
With the method of systematic literature review, a
conceptual model is developed and five factors that
influence waste separation practice involved are
identified in this study; attitude, subjective norm,
perceived behavioral control, moral obligation and
situational factor. Data were collected from the 1002
UUM community by using questionnaires and analysis
was done by index development. The development of
waste separation practice index presented in this study
requires three main steps; the first involves
identification of factor influence waste separation
practice, the second requires weighting factor, which
involves application of correlation and Hellwig method,
and the final involves building of waste separation
practice index using linear combination method. The
result of index development displays that students are
more dedicated to waste separation practice compared
to academic lecturers and administrative staffs.

Keywords:- Environment; Higher education; Waste
separation practice; Index; Hellwig method; Linear
combination method.

I INTRODUCTION

The management of municipal solid waste disposal
has grabbed worldwide concern, especially in high
population countries, like China, India and Japan [1].
Malaysia is also concern with waste disposal as waste
generation is in the accelerating flow [2] as a result of the
rapid growth of the economy due to the acceleration of the
population, thus it has increased the demand for living
standards among the public. At the same time, it becomes a
challenge as the amount of municipal solid waste also
escalates [3]. In 2013, Malaysia has recorded a total amount
of waste with about 33000 tons per day [4]. It forced the
government to spend a huge amount of money to process
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discarded substances. In 2017, the government was spent
nearly RM800 million in waste management [5].

Nevertheless, Malaysia is confronted with a low-
quality environment as a result of issues in handling solid
wastes [6],[7]. Waste should be sorted at the first step
before being disposed or recycled [8]-[9]. It can be
segregated to different categories, such as paper, glass and
plastics according to the different colors of bins. However,
in our daily life, the activity of waste separation may be
difficult to be practiced as this activity is affected by
several factors. One of the most significant reasons that
contribute to the low-quality environment is the unscientific
and lack of the municipal solid waste segregation practice
[10]. This is because the level of awareness to reduce waste
among Malaysian is still low [11] where only fewer people
are executing good behavior in managing their waste [12].
Due to this reason, the Malaysian government has
introduced some related campaigns and programs related to
waste separation, such as recycling programs and
implement the facilities with the capability of handling
solid waste. This is because waste sorting is a movement to
cut down the dump and encourage recycling practice
among people [2],[13]. A previous research exhibits that
waste management usually depends on the behavioral
conduct. This implies that human behavior plays a critical
role in conducting waste separation. In conjunction with
this, it is essential to figure out the factors that influence
people to perform waste segregation and thus promote the
public’s intention to carry out waste separation [14]-[16].

Universities should also bear a great responsibility in
encouraging the waste separation. This is because a higher
education institute campus has most of the similar
characteristics as a city [17]. The data of Graduates
Statistics 2018 has recorded that there were nearly 5 million
persons who graduated in Malaysia [18]. Previous research
[19] stated that a green campus is a higher education
institution that is fully or partially engaged in
environmentally friendly attitudes and behavior in order to
minimize the negative effect on the surrounding area. Thus,
it is important to encourage sustainability in the university
to reduce discarded items. The encouragement of green
awareness to staff and students could help to cultivate a
green campus culture.
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Most of the previous research conducted under the
waste separation research area is mainly focused on
determining the factors that influence waste separation
intention. However, none of the research has developed the
index of waste separation practice among the community of
Higher education institutions. Therefore, this study aims to
develop an index of waste separation practice among the
higher education institution community in order to cultivate
a green campus culture. The outcome of this research
enabled a new operational insight on how to measure waste
separation practice. The successful development of waste
separation practice index could measure the likeliness of
the community to practice waste separation in their daily
life activities.

1. LITERATURE REVIEW

In general, waste separation refers to the segregation
of waste according to its respective composition. According
to [20], there are six main aspects of managing the
municipal solid waste. These aspects are waste generation,
waste handling at source, collection, transport, processing
and transformation, and disposal in sequence. According to
[21], waste sorting is an essential way to diminish the
amount of waste and reduce environment pollution. This
sequence has highlighted that the important of sorting the
waste and collection. This could enhance the quality and
quantity of waste before it undergoes the next steps and
thus the waste can be disposed of with the most appropriate
approach. Waste sorting is typically imperative to the
health of human beings and the environment. This is
because there is an extensive kind of waste globally and
some of the wastes contain a hazardous and corrosive
element which will result in pollution. The environment
pollution includes air, water and land could bring a
negative effect on human health. Thus, most of the
developed countries have put much effort into sorting solid
waste [22].

Attitude refers to the casual factors that define an
individual’s perception of a particular behavior [23]. It
expressed a person’s expectation of the favorable or
unfavorable consequences to practice the action [24].
Previous research [25] defines attitude as the potential of
young people’s to perform the behavior of waste
separation. It refers to the favorable and unfavorable
viewpoints of an individual to execute the behavior. This is
because human practice is normally performed according to
their opinion of possible outcomes [26]. In other words, an
individual would perceive higher intention to recycle if the
person noticed that recycling could benefits them in certain
ways. Next, according to [27], subjective norm expressed
that the willingness of an individual to perform a certain
behavior is affected by social pressure. An individual
would probably have the intention to perform waste
separation if their important referent has the idea that they
should execute the behavior. These important references
are normally comprised of family members, peers, and
neighborhood. These individuals and groups always has a
positive effect on waste separation intention as they are
close to the person. A person is more likely to practice
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waste separation if they notice their friends, family and
neighbors are participated [28]. Besides that, [29] explained
that perceived behavioral control refers to the individual’s
opinions of the capability to perform the waste separation.
Previous study [25] added that a person carried out the
waste separation practice according to their self-confidence
in completing the task. It indicates the perception of the
easy or difficult of a person to perform a behavior [30].

According to [31], moral obligation revealed an
individual’s viewpoint of moral rightness to conduct a
particular practice. A prior study [32] added that moral
obligations and the opinions of performance outcomes
could determine the waste separation intention of the
public. For instance, it comprised of the young people’s
assumption in terms of their duties and obligation to
perform waste separation [25], [33]-[34]. Moral obligation
explains the personal norms of a person on the appropriate
or correct way to react [35]. In addition, situational factor is
one of the key determinants of waste separation practice.
According to [26], situational factors is the factor that may
encourage or restrict people from a particular behavior.
Some authors have the same viewpoint as situational
factors refers to some selective conditions. Time, space and
cooperation from family members and friends are the
aspects that affect the waste separation practice [26], [36]-
[37]. Previous studies [29], [38] added that although some
residents intend to practice waste separation, however, the
absence of those facilities become the barrier to perform
waste separation.

Despite there are much benefits from waste
separation, it is well understood that waste separation
practice depends on the effort of an individual to sort their
waste. This practice is mostly depending on the
aforementioned factors found in previous studies. From
figure 1, five factors took into account; attitude, subjective
norm, perceived behavioral control, moral obligation and
situational factors were used to construct this conceptual
framework.

( Attitude (ATT)
| Subjective Norm (SN)

Perceived Behavioral Control Intention Waste Separation
(PBC) (INT) Practice (WS)

[ Moral Obligation (MO)
| Situational Factor (SF)

Fig 1:- Conceptual Framework
1. METHODOLOGY

This study was conducted in the UUM Sintok campus
and the targeted respondents were UUM Community,
covering the full-time undergraduate and postgraduate
students, the academic lecturers and administrative staffs.
In terms of research process, there were four phases of
research activities involved.
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The first phase of the research process was
information collection. It was performed to figure out the
common factors that influence the public’s intention in
waste segregation. This was normally done by referring to
some articles journal on to the determinants of waste
separation intention and practice. It was commonly known
as systematic literature review. By using the information
from the first phase, a research conceptual model was
developed as clarified in Figure 1. The questionnaire was
used to collect the data for analysis and this questionnaire
was tailored by referring to previous related studies and
professional literature. The constructed questionnaire
consists of three main parts with 48 questions in total. The
first part of the questionnaire collected the data related to
demographics and the second part of the questionnaire
comprised of the five factors with their respective items.
Each of the factors was constructed with a total of four to
eight items of the statement. The third part of the
questionnaire consists of two main groups, which are the
items for the variables of intention and waste separation
practice. The second and third part of the questionnaires
were constructed with 7 points of Likert scale. This implied
that the range of “1” to “7” is “strongly disagree” to
“strongly agree”, respectively. The 7 points of Likert scale
was applied since the reliability could be optimized with
seven response categories [39].

In this study, the respondents targeted are the UUM
community which includes the academic lecturers,
academic staffs and students. The questionnaire was
prepared in both online and offline forms. The online
questionnaire was prepared in terms of google form and the
link of the google form was shared with the targeted
respondents through email and WhatsApp. Meanwhile, the
offline form of a questionnaire was prepared in paper form
and was distributed around the UUM Sintok Campus. A
timespan of five weeks was used in the phase of data
collection. There were a total of 1002 respondents took part
in the survey and all the responses were adopted in the
analysis. This includes 294 academic lecturers, 324
administrative staff and 384 students.

An index development was the method adopted for
the analysis. The development of an index has three steps
which are standardizing the data, determining the weight
for each factor, and developing the index.

In data standardization, the criteria and alternative
were identified in the first step. The criteria refer to each
factors while the alternative refers to the responses of each
respondent in the study. The data collected were recorded
in the form of a decision matrix in order to facilitate the
presentation of mathematical concepts and calculations.
The matrix was represented as X in terms of m x n where m
and n were the numbers of rows and columns of the matrix.
The matrix implied that n criteria were being evaluated
according to the m alternatives. The alternative was denoted
as A; wherei= 1,2, ...., mand the criteria j was denoted as
K; where j = 1, 2, ..., n. The performance of the
evaluation element for alternative i to criteria j was denoted
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as X;;. The standardization of data was computed using the
formula as follows:

xij—min(xij)

@)

Zij = max(x;j)-min(x;;)

By using the formula, both of the maximum value and
minimum value were took into account simultaneously.
The standardized value was the fraction of the observation
distance from the minimum value to the observation range
[40].

Then, the weight for each factor were determined. The
weighted score can be built in various ways depending on
the nature of the problem and the available of the data. Two
methods can be used to build a weighted score. One of
them is by utilizing the concept of entropy, which is widely
used in the communication theory [41]. Another method is
by considering the size of the correlation between the
factor. This is also known as Hellwig method [42]. The
appropriate  weights should be proportional to the
correlation coefficient [40]. The formula used to compute
the weighted value was outlined as follow:

T

w; = ﬁ 2

Under this study, the latter method proposed by [40]
was used to calculate the weighted score. Based on the
calculated weighted score, the Index is developed. One way
to develop the Index is by using a composite index of
multiple criteria. This involves the process of combining a
set of values into a single value [43]. In this study, the
method of linear combination is used, which capable of
determining the ranking of preferences. The composite
score for option i is equal to:

Vi =WiZip t WaZp o+ Wiz ©)

where y denotes value of indices, w denotes weighted
score and z denotes standardized value

From this model, we were expecting to know the
index of waste separation practice among the UUM
Community where it can measure whether the UUM
Community was actively involved in waste separation
practice or vice versa.

V. DATA ANALYSIS AND FINDINGS

This section displays the result and findings of the
index development. This includes the discussion on results
of the correlation test, weights computation and indices.

Table 1 showed the correlation between the factors
that influence waste separation intention and practice
among the UUM community. The correlation indicated that
all the factors have positive relationships. All the
correlations of the factors were included in the weighting
criteria.
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ATT SN PBC MO SF
ATT 1 0.039 0.134 0.019 0.067
SN 0.039 1 0.106 0.16 0.315
PBC 0.134 0.106 1 0.091 0.079
MO 0.019 0.16 0.091 1 0.141
SF 0.067 0.315 0.079 0.141 1

Table 1:- Correlation Test among Factors

The result of the weighted value for each factor were
shown in Table 2. With the computed weighted value,
ranking are made among the five factors in which
subjective norm was rank first, and followed by the
situational factor, moral obligation, perceived behavioral
control and attitude in ascending ranking sequence. Based
on the ranking of the factors, subjective norm acts as the
most important factor that affects the waste separation
practice among the UUM community. This is supported by
the findings of previous research about the key beliefs
underlying pro-environmental behavior in high-school
students which mentioned that subjective norm is
excellently fit in predicted behavior [44]. It is then followed
by the situational factor. This implies that the number of
UUM community who involve in waste separation practice
would increase if complete facilities are provided. The
result is supported by a previous study that revealed that an
important attribute to encourage waste separation on
campus is to ensure that the community can access the
recycling bins in a short distance. The limited access to
recycling bins restricts waste separation behavior [45].
Previous research [46] added that the proximity of
recycling bins has a great influence on recycling behavior
as it encourages people to participate in waste separation
behavior.

Criteria | Initial value, r; | Weighted value, w; | Ranking

SN 1.620 0.2219 1
SF 1.602 0.2194 2
MO 1.411 0.1932 3
PBC 1.410 0.1931 4
ATT 1.259 0.1724 5

Z w; = 1.000

Table 2:- Initial value, weighted value and ranking for
factors influencing waste separation intention and practice
among UUM community

With the weighted value, the index of waste
separation practice was developed to each respondent by
using the formula of index development. After calculation,
the respondents were being sorted with the value of the
index from high to low. Figure 2 shows the comparison of
respondents’ strata of the first 100 respondents and the last
100 respondents according to the index sequenced. In the
group of first 100 respondents, students have made up the
largest portion with 51 respondents out of the three strata.
This indicated that students were more active in terms of
waste separation practice compared to academic lecturers
and staff. While, in the next group with the last 100
respondents from the index sequenced, academic lecturers
have occupied the largest portion with 55 respondents. This
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implied that academic lecturers were less practice in waste
separation compared to students. In summary, the index of
waste separation practice has been successfully developed,
whereby students made up the larger portion of the UUM
community who are actively involved in waste separation
activity.

Respondents' Strata

100
R
32
50
26

First 100 Last 100
m Academic Lecturers Administrative Staffs  ® Students

Fig 2:- Respondents’ Strata
V. CONCLUSION

In this study, five factors such as attitude, subjective
norm, perceived behavioral control, moral obligation and
situational factors are involved. Also, intention and attitude
of practicing the waste separation practice are encountered
as dependent variables. The index developed illustrates that
students are more active in waste separation practice
compared to administrative staffs and academic lecturers.
As a suggestion, the university should provide more waste
separating facilities to encourage administrative staffs and
academic lecturers to practice waste separation. For
instance, the waste separation bins should place in a
reachable distance such as each block and each level of the
building in the university.

There is a limitation that existed. The materials
focused on waste separation are not well stated in this
study. Also, the questions in the survey do not specified the
type of waste being separated. As an example, the
researcher can ask about the attitude towards the waste
separation practice with particular material such as paper,
can or plastic. This tends to help the study to obtain a more
significant result. Some alternative can be considered to
investigate the problem related to waste separation practice.
It is suggested to involved a wider range of variables in the
study. Some of the wvariables such as personal
characteristics and financial incentive could be included as
the extend of the TPB model. These efforts would help to
increase the power of prediction and understanding the
intention of waste separation practice.
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