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Abstract. Plastic bottles take a long time to decompose by nature. In contrast,
plastic bottle waste in Indonesia is disposed of uncontrolled, which can affect
public health and the environment. Indonesia has started digitizing plastic bottle
recycling with a circular economy approach to address this problem. Plasticpay
is a social movement based on a digital platform that invites people to change
plastic waste, which initially damages the environment, to become economically
helpful. Plasticpay has collaborated with various parties, including the University
of Indonesia Vocational Education Program, in managing plastic waste. How-
ever, field studies show that the Reverse Vending Machine has not been widely
used. This study explores the challenges to acceptance and willingness to use
Reverse Vending Machines. The identified variables include attitude, subjective
norms, and behavioral control. The survey was designed, and data was collected
from 80 respondents to understand their views. Structural Equation Modeling is
used to test the conceptual model. The firm results show that behavioral control
factors influence the willingness to use Reverse Vending Machines. Willingness
of using a high Reverse Vending machine requires ease of use and increased re-
wards.
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1 Introduction

The discovery of plastic bottles, considered cheaper and safer than glass and metal, has
sparked the beverage industry's growth, which produces large volumes of plastic bottle
waste (1). The increase in consumption of soft drinks in the last decade is the leading
cause of plastic pollution. If the rate of goods production and waste production is not
reduced, the total mismanaged waste worldwide will double by 2050 (2). Disposal of
plastic waste without implementing sustainable concepts ends up in the sea or landfill
affecting the food chain, which is detrimental to living things. Policies to reduce plastic
consumption in several countries have proven ineffective. Recycling plastic bottle
waste is a solution to reduce plastic production (1). Countries in Asia account for 71%
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of plastic mismanagement in the world. Four countries, such as China, Indonesia, Vi-
etnam, and the Philippines, are the top countries contributing to waste management on
the Asian continent. In Indonesia, plastic waste collection is managed by the formal and
informal sectors. The formal sector collects four times more plastic waste than the in-
formal sector, but only 1% of plastic waste managed by the formal sector is recycled;
the rest is buried in the ground or burned, while plastic waste managed by the informal
sector is more for recycling, but not sufficient the need for plastic recycling results so
that Indonesia imports 320,000 tons of plastic (3).

The linear economy harms the environment, so many sectors are turning towards an
environmentally friendly circular economy. Recycling is an effective way to reduce
plastic waste. Recycled plastic can be used as a raw material for the automotive, con-
crete, and textile industries (2). Plastic bottle waste can be processed into products that
have economic value (4). Even though plastic waste recycling has been proven effective
in reducing plastic waste, it still faces challenges in its implementation. Public aware-
ness of recycling plastic waste still needs to be higher due to unavailability of time, lack
of knowledge, lack of adequate infrastructure, unable to find convenient recycling fa-
cilities and still considers recycling of plastic waste unimportant. Efforts to follow up
on the challenge of recycling plastic waste are by increasing public awareness with
innovation (1). Technological advances enable digitization to bring practical solutions
to encourage the growth of the plastic waste processing business by recovering re-
sources more efficiently (5). Collecting plastic waste and motivating communities to
recycle requires systematic, low-cost techniques and incentive-based systems. Reverse
Vending Machine is a medium for incentivizing people who collect plastic bottle waste
(2). Several countries have attempted to implement Reverse Vending Machines to man-
age plastic waste. Norway has successfully implemented an incentive system through
cash or reduced public bills. Japan partnered with the company to provide Reverse
Vending Machines. The company benefits through its brand image and positions itself
as an environmentally friendly institution. Japanese society still needs to receive a bet-
ter plastic waste management incentive scheme with Reverse Vending Machines. Re-
verse Vending Machines in India has been around since 2016, but public acceptance
still needs to be higher due to the absence of an incentive system, so people who are
aware of the importance of recycling will use Reverse Vending Machines. Reverse
Vending Machines in Russia has been around since 2019 with the concept of giving
discounts for every purchase of drinks using Reverse Vending Machines. Finland im-
poses a tax policy on beverage manufacturers who use plastic bottles. The government
will reduce the tax if producers actively participate in the recycling community. Public
awareness in Finland is good, so they don't apply an incentive system. The German
government's approach is to cooperate with supermarkets that sell drinks to collect plas-
tic bottles from drinks sold. In Khazakstan, although public awareness is relatively low,
there is a public desire to use Reverse Vending Machines. The government is trying to
educate the public, placing Reverse Vending Machines in locations that are easily ac-
cessible and providing incentives in the form of discounts, bonuses, and card top-up
balance (1).



Willingness to Use Reverse Vending Machine in Plastic Bottle 735

One application for managing plastic bottle waste that offers points that can be con-
verted into e-wallet balances is Plasticpay. Unlike other applications, Plasticpay en-
courages the public to send plastic bottle waste into drop boxes or Reverse Vending
Machines available to partners who have worked together. The reward that Plasticpay
users get is one plastic bottle that gets 56 points which can be converted into a cooper-
ating bank account balance or e-wallet (5).

Plasticpay implements Reverse Vending Machines in Indonesia to manage plastic bot-
tle waste with literature studies from various countries that have already implemented
it. Plasticpay partners with companies in providing Reverse Vending Machines places
Reverse Vending Machines in locations that are easily accessible to the public, and
provides incentives in the form of e-money balances that can increase public awareness
of using Reverse Vending Machines.

Like Finland, the Indonesian government will reduce taxes for companies actively par-
ticipating in environmental management. Bank Syariah Indonesia has a policy of
providing corporate social responsibility related to the green economy. In implementing
Corporate Social Responsibility, Bank Syariah Indonesia cooperates with Plasticpay in
promoting the green economy movement, one of which is by making Reverse Vending
Machines placed at several points that have the potential to support the movement (6).
In the Jabodetabek area, Bank Syariah Indonesia and Plasticpay have collaborated with
21 partner institutions, namely four educational institutions of the University of Indo-
nesia Vocational Education Program, Cirendeu Labschool School, Bina Nusantara
Anggrek Campus, and ACS School Jakarta; eight shopping centers namely Grand In-
donesia, Supermall Karawaci, Living World Mall Tangerang, Cibinong City Mall,
AEON Mall Tanjung Barat, AEON Mall BSD, AEON Mall Sentul, AEON Mall JGC
Jakarta; three places of worship namely the Istiglal Mosque, Asy-Syarif Al Azhar BSD
Mosque, At-Thohir Mosque; two apartments namely the Taman Rasuna Kuningan
Apartment and the Bina Nusantara Apartement; two office complexes namely the Of-
fice 8 Senopati SCBD Building and the International Financial Center Tower; as well
as two public facilities namely Bogor City Square and Taman Ismail Marzuki Bogor
Regency (7).

The University of Indonesia's Vocational Education Program is the first institutional
partner to work with Bank Syariah Indonesia and Plasticpay to manage plastic bottle
waste. The University of Indonesia, through the Vocational Education Program, seeks
to become a campus role model at the national level that can manage plastic waste
through the use of Reverse Vending Machines in collaboration with Bank Syariah In-
donesia and Plasticpay.

Reverse Vending Machines in the Vocational Education Program at the University of
Indonesia has existed since 6 March 2023, but awareness of using it is still low. From
6 March to 26 June 2023, 80 participating communities and 228,592 points collected
have been collected (8). Given the large population studying and working in the Voca-
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tional Education Program at the University of Indonesia, the enrollment rate of 80 peo-
ple still needs to be higher. Universite de Lome in Togo has been managing waste since
2017, which generates income for the campus from composting, biogas, and circular
economy movements from plastic bottle waste(9). The low participation of the Voca-
tional Education Program community in managing plastic bottle waste through the Re-
verse Vending Machine is worrying about the efforts of the University of Indonesia in
the green metric program and promoting circular economic movements within the cam-
pus environment. Only some studies on acceptance and willingness to use a Reverse
Vending Machine can enrich the literature on the acceptance of digitalization technol-
ogy for plastic bottle waste management.

According to the theory of planned behavior, there are three antecedents: attitudes that
reflect judgment, subjective norms that describe the views of relatives, friends, or spe-
cific groups, and behavioral control, namely easy or challenging to mediate a person's
intention to carry out certain behaviors (10). Research in India concluded that adopting
Reverse Vending Machines could have been more effective due to a lack of awareness
and involvement. Still, convenience and incentive factors drove citizens' desire to adopt
recycling methods using Reverse Vending Machines (11).

This reserach examines the determinants of intention to recycle plastic bottle waste
among Vocational Education Programs at Universitas Indonesia by integrating habits
into leading models that predict people's behavior for acceptability and willingness to
use reverse vending machines. This research is a preliminary study of implementing a
circular economy in managing plastic bottle waste in Indonesia. This study used a quan-
titative approach by distributing questionnaires to the Vocational Education Program
community of 80 respondents to see their willingness to use the Revised Vending Ma-
chine. In general, this paper consists of an introduction in the first part, methods in the
second part, results and discussion in the third part, and finally, the conclusion.

2 Method

The research method uses a quantitative approach with primary data from distributing
questionnaires to 80 respondents. The questionnaire consists of two parts. The first part
consists of the demographics of the respondents, namely occupation and gender. The
second part consists of questions categorized based on attitudes, subjective norms, and
behavioral control with a Likert scale where four points are selected. Convenience sam-
pling was used for pilot and primary studies because the respondents had to be willing
to participate. The target audience is the University of Indonesia Vocational Education
Program community consisting of lecturers, education staff, students, cleaning staff,
and canteen tenants. This study uses Structural Equation Modelling (SEM) to analyze
the relationship between variables. Researchers use Smart PLS 4.0 software to analyze
the measurement and structural models (12).
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According to the theory of planned behavior, a person's intention to perform a specific
behavior is mediated by attitude, subjective norms, and behavioral control (10). Based
on the conceptual model, the following are three hypotheses proposed to be tested using
Structural Equation Modeling (SEM).

1. H1: Attitude influences intention of willingness to use a Reverse Vending Machine.

2. H2: Subjective norms affect the intention of willingness to use a Reverse Vending
Machine.

3. H3: Behavioral control influences the intention of willingness to use a Reverse
Vending Machine.

3 Result

3.1 Characteristics of Respondents

Of the 80 respondents willing to fill out the questionnaire, which was distributed online,
it was found that the respondents were dominated by women (67.5%) and men (32.55).
The proportion of respondents based on the work of most students (69%), followed by
canteen tenants (13%), cleaning services (8%), education staff (6%), and lecturers
(5%).

3.2  Dashboard Reverse Vending Machine

The Figure 1 below is the dashboard of a reverse vending machine for the period 6
March to 22 June 2023, in collecting and recycling plastic bottles at the University of
Indonesia Vocational Education Program, consisting of 73.23 kg of plastic bottles col-
lected, 4,613 pieces of plastic bottles collected, 80 people participating, 294 transac-
tions and 219,296 points sent. The Figure 2 below is the dashboard of a reverse vending
machine for the period 6 March to 22 June 2023, in collecting and recycling plastic
bottles at the University of Indonesia Vocational Education Program, consisting of
73.23 kg of plastic bottles collected, 4,613 pieces of plastic bottles collected, 80 people
participating, 294 transactions and 219,296 points sent. Figure 2 shows a downward
trend in the collection of plastic bottles from March to June 2023. The highest collection
of plastic bottles occurred on 13 March, with 887.11 pcs, and the lowest was on 29
May, with 0 pcs. The most transactions were on Wednesday, with 75 transactions, and
the lowest was on Sunday, with two transactions. Figure 3 shows a users using the
highest RVM on March 26 were 26, and the lowest was on May 29, with 0 users. The
highest transaction on March 26 was 55 times, and the lowest was on May 29, 0 times.
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Dashboard Reverse Vending Machine
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Fig. 1. Dashboard Reverse Vending Machine for Collecting and Recycling Plastic Bottle at Vo-
cational Education Program Universitas Indonesia for the period 6 March to 22 June 2023
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Fig. 2. Trends in Plastic Bottle Collection per week in pcs and transaction per day at
Vocational Education Program Universitas Indonesia for the period 6 March to 22
June 2023
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Fig. 3. Trends in Users and Transactions per week and transaction per day at Vocational Educa-
tion Program Universitas Indonesia for the period 6 March to 22 June 2023

3.3 The Measurement Model

The researcher used composite reliability to assess the reliability of internal construc-
tion, with a value above 0.6. The data shows sufficiently high internal consistency to
ensure that the item measures the latent variable accurately. Below is Table 1, which

presents construct validation data.

Table 1. Construct Validation

Laten Variabels Composite Reability
Attitude 0,706
Subjective Norms 0,742
Behavioral control 0,709
Intention 0,667

34 The Structural Model

Model measurements show promising results, and the next step is to assess the struc-
tural model, which begins with checking collinearity to ensure that the regression re-
sults are not biased. The value seen is the VIF which ideally should be lower than 3.

The following is Table 2, which presents VIF data.
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Table 2. VIF Value

Items VIF

AT1 1,072
AT2 1,127
AT3 1,126
BC1 1,022
BC2 1,022
INT 1_RVM 1,037
INT 2_RVM 1,037
SN1 1,052
SN2 1,052

The construct has been successfully validated in the measurement model as input for
the structural model. Structurally a model regression line is drawn between the inde-
pendent and dependent variables. The R Quare value obtained is 0.558, which indicates
the model is good. The following is Table 4, which presents the results of hypothesis
testing.

Table 3. Research Hypothesis Result

Hypothesis Value Inference

H1 : Attitude influences T statistic : 1,778 HI is rejected,

intention of willingness to  p value : 0,075 Attitude does not affect

use a Reverse Vending the intention willingness

Machine. to use the Reverse Vend-
ing Machine.

H2 : Subjective norms af- T statistic : 1,855 H2 is rejected,

fect the intention of will- p value : 0,064 Subjective norms does not

ingness to use a Reverse affect the intention will-

Vending Machine. ingness to use the Reverse
Vending Machine.

H3 : Behavioral control T statistic : 5,870 H3 is accepted,

influences the intention of p value : 0,000 Behavioral control does

willingness to use a Re- not affect the intention

verse Vending Machine. willingness to use the Re-

verse Vending Machine.

Behavioral control is the only significant variable influencing the respondent's intention
to accept and willingness to use a reverse vending machine. This behavior control in-
cludes the ease of use of the Reverse Vending Machine and the incentives provided by
Plasticpay and BSI as service providers, in contrast to the results of research in India
which found that the variables of involvement, convenience, and awareness are the
main parameters that influence the use of Reverse Vending Machines. Respondents can
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use the Reverse Vending Machine without expecting to get incentives (11). In another
study in the UAE, attitudes and habits have significance in the younger generation's
intention to recycle e-waste (10). Each government has its approach that suits its peo-
ple's characteristics to play an active role in managing plastic waste. In Indonesia, es-
pecially in educational institutions, the ease of use and the incentives given will increase
willingness to use reverse vending machines. Figure 4 below is the final model based
on hypothesis testing using PLS-SEM. The behavior control contributes 0.521 to accept
and are willing to use the Revrese Vending Machine.
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Fig. 4. Final Model

4 Conclusion

The collaboration of the University of Indonesia Vocational Education Program with
Plasticpay and Bank Syariah Indonesia, starting from March 6, 2023, still needs a rela-
tively low level of acceptance and willingness to use Reverse Vending Machines. As
of June 22, 2023, 80 people were involved, and 4,613 plastic bottles were collected,
equivalent to 73.23 kg, 294 transactions, and 219,296 points. The results of the PLS-
SEM analysis show that the behavior control variable significantly affects the intention
of willingness to use a reverse vending machine. This behavior control variable in-
cludes the ease of use and the amount of incentives received. To increase public partic-
ipation, it is necessary to socialize massively, conventionally or through social media,
regarding how to use a reverse vending machine and propose to Plasticpay and Bank
Syariah Indonesia to increase the incentives provided through e-money balances.
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