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Abstract. PET (Polyethylene Terephthalate) waste is a crucial problem because of
its high consumption as disposable packaging. Even used PET plastic is the most
accessible type of plastic to recycle. So, recycling PET plastic waste is a solution to
the problem of plastic waste that contributes to environmental safety while
providing economic benefits towards a circular economy. In a circular economy, the
consumer is the initial entity producing waste to be recycled. So that consumers can
act as suppliers in reverse logistics, this study aims to analyze consumer behavior
after PET consumption in terms of economic, social, environmental, and regulatory
aspects. This study was conducted with a survey on household consumers with
residence, education, and income variables. The survey results were presented using
descriptive statistics, and the relationship between the variables was tested using the
Chi-Square test. The survey results show an association between residence,
education, and income variables with post-consumption consumer behavior. This
research contributes to determining consumer behavior, leading to increased
consumer engagement in the return of waste products in reverse logistics through
implementing policies.

Keywords. consumer behavior, post-consumption, PET, Polyethylene
Terephthalate, reverse logistics, circular economy

1. Introduction

Every year about 300 million tons of plastic are produced, producing more than five
trillion plastic particles worldwide and causing severe environmental and health
problems due to the plastic waste generated [1]. Most non-recycled plastic waste is sent
to landfills or the ocean. Indonesia is the country with the second most significant level
of plastic pollution in the oceans after China [2]. Plastic waste is not easily decomposed.
If it is in the soil, it reduces the space for movement and air turnover in the ground,
blocking water absorption into the dirt so that it not only causes flooding but also reduces
soil fertility [3], [4]. Plastic waste that floods a lot in rivers hinders rivers' flow, so it
becomes the cause of floods. Plastic waste in the ocean not only kills flora and fauna but
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also endangers human health (threatens food safety) [3], [5]. In addition, the air is
contaminated by toxic chemicals released when plastic is burned [4].

The problem of plastic waste that occurs a lot in the world is inseparable from the
popularity of plastic as a raw material that can be produced into various superior plastic
products [6]. Plastic is a durable, lightweight, and relatively cheap material compared to
other materials [7]. One type of plastic waste widely found is PET (Polyethylene
Terephthalate) plastic. Globally, the consumption of PET plastic for various packaging
is estimated to reach 19.1 million tons (in 2017), of which 83% to 84% of the demand is
dominated by bottled packaging for water, carbonated soft drinks, and other beverages
[8]. As an instant consumer product, PET bottles are usually discarded after use. Every
year about 0.3 — 1.2 million tons of PET bottles enter the oceans, polluting the marine
environment and entering the human body through bioaccumulation in the food chain.
The United Nations Environment Program (UNEP) reported that the losses caused by
dumping plastic waste into the sea reached USD13 billion or around Rp180 trillion
annually [9].

This used PET plastic is the most accessible type of plastic to recycle. So, recycling
PET plastic waste is a solution to the problem of plastic waste that contributes to
environmental safety while providing economic benefits towards a circular economy.
Applying a circular economy through 5R (Reduce, Reuse, Recycle, recovery, and
Repair) is difficult. Its success is primarily determined by Reverse Logistics, as the flow
of products from consumers to producers in distribution channels. Reverse logistics
involves collecting used products from end users/consumers, sorting products for return
and processing at recycling plants, and redistributing those products to manufacturers
[10], [11]. It is the consumer who acts as a supplier in reverse logistics. So the success
of reverse logistics should be significantly influenced by consumer participation in this
take-back program. However, in its implementation, the consumer perspective has not
been paid much attention to, and the development of reverse logistics focuses more on
the concept of recycling from the perspective of suppliers or producers [12]. Therefore,
this study aims to analyze consumer behavior post-consumption of PET-packaged
beverages and identify factors that motivate consumers to participate better in the return
of post-consumption waste products towards a circular economy. This research
contributes to designing better reverse logistics and enables governments and companies
to develop strategies that motivate consumers to properly handle plastic waste to reduce
environmental pollution.

2. Literature Review

Many studies use the Theory of Planned Behavior to understand human behavior [13],
[14]. This theory proposes a model to understand human behavior better using variable
attitudes, subjective norms, and perceived behavior (intentions). The first is a way of
looking at behavior. This attitude is the degree to which a person evaluates or assesses
his behavior, whether beneficial or unfavorable [13]. The second determinant is the
subjective norm, the degree to which a person feels social pressure to perform or not
perform an action [14]. The third element is the control of perceived behavior. This
behavior refers to the presence or absence of factors that facilitate and hinder the
individual from carrying out a behavior. This perceived behavioral control is widely used
in recycling research [14]. The three Sustainable Development Goals (SDGs) concepts
are commonly adopted in researching recycling behavior from the consumer side.
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However, SDGs make it possible to change and develop as research develops. Additional
variables can be included to better contribute to the study of behavior. The altruistic
behavioral model proposes that behavior should be analyzed regarding personal and
social norms. Norms and consequences of individual actions are used to understand
consumer intentions in return for post-consumption waste. Subjective criteria refer to the
feeling of moral obligation to do the right thing [13].

In the context of a circular economy, the investigation of consumer behavior can be
reviewed from the aspects before and after consumption. In the pre-purchase review,
how consumers' motivation to become more environmentally conscious is associated
with their consumption behavior in buying environmentally friendly products to reduce
waste that is wasted into the environment and benefit future generations [15]. Consumer
perception also influences consumer behavior in purchasing products and is used as input
for producers in designing more environmentally friendly products and economically
acceptable to consumers [16]. On the other hand, how consumers behave after
consumption is also crucial to study where the waste produced has a destructive impact
on the environment. The success of a circular economy that reduces recycles, and reuses
materials in the supply chain is influenced by consumers of one of the sources of reverse
logistics suppliers. This study investigates consumer behavior after plastic consumption,
especially PET waste.

Previous research on consumer behavior after plastic consumption and recycling,
including Kianpour et al. [11], identifies potential factors to reduce consumer behavior
in plastic consumption. Khan et al. [4] identify factors influencing consumer intent on
the return/recycling of plastic waste. De Marchi et al. [17] explore consumer preferences
and willingness to pay for plastic water bottles made from conventional plastic polymers
and more sustainable plastic alternatives. Galati et al. [ 18] investigate consumer behavior
and factors influencing purchasing behavior. Mauroner and Rita [19] investigate
customer perceptions and behavior toward reusable water bottles in the German Market.
Syafiqah et al. [20] investigate plastic consumption behavior and the effects of plastic
use by customers. Heidbreder et al. [21] provide an overview of the existing socio-
scientific literature on plastics, from risk awareness, consumer preferences, and
predictors of usage behavior to political and psychological intervention strategies. From
the various studies above, research on consumer behavior is associated with economic
aspects (providing material benefits) and social and environmental aspects. As for the
norm aspect, it can be related to a regulatory factor which should be the most crucial
aspect that can force every stakeholder/entity, in this context, the community as a
consumer. So that in this study, economic, social, environmental, and regulatory aspects
will be investigated as motivations for consumer behavior after PET plastic consumption.

3. Methodology

This study aims to analyze consumer behavior post-consumption of PET-packaged
beverages and identify factors that motivate consumers to participate better in returning
post-consumption waste products to support reverse logistics towards a circular economy.
Several stages are carried out, including a literature review, preliminary interviews to
determine research factors, and making questionnaires aimed at consumers. Then,
analyze the results of the questionnaire using statistical methods.

From the results of literature reviews and interviews, there are four aspects of
consumer motivation studied that are the basis for preparing the questionnaire, including:
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e  The economic aspect, namely consumer behavior, takes advantage of the results
of collecting used PET for resale. This aspect will be associated with residence,
education, and income variables.

e The social aspect, namely the behavior of consumers who collect used PET to
donate to waste pickers or unit waste banks. This aspect is associated with
variables of residence, education, and income.

e The environmental aspect sees consumer behavior that participates in reverse
logistics as a form of awareness that uncontrolled plastic waste will be very
positive for the environment. This aspect is associated with variables of
residence, education, income, and exposure to digital information.

e Regulatory aspects, veering consumer behavior associated with regulations that
force consumers to re-collect PET post-consumption.

Furthermore, the data from the questionnaire results are categorized into nominal data,
then tested for validity and reliability before data analysis. Data analysis was done by
testing the relationship between predictor and response variables using the Chie Square
test. The Chi-square test is a non-parametric comparative test performed on two variables,
where the data scale of both variables is nominal [22]. The Chi-square test can be
formulated as follows:

. - (0 — E))?
Xc = ;—Ei )

where, X? is a Chi-Square distribution, 0; is the i-th observation (observation) value, and
E; is the value of the i-th expectation. Hypotheses used:
Hpy: No significant influence between the two variables
Hi: There is an essential influence between the two variables
Determining the degree of significance a and comparing values X? calculate with X2
table:

If X? calculate < X? table, then Ho Accepted

If X2 calculate > X? table, then Hy Rejected

If Sig. = 0,05, then Hy Accepted

If Sig. < 0,05, then Hy Rejected
In addition to the Chi-Squre test, data presentation with descriptive statistics was also
carried out to provide a more detailed picture of the various aspects studied.

4. Result
4.1. Validity and Reliability Data

Validity and reliability tests are carried out on the questionnaire data distributed to
consumers to obtain data worthy of analysis. The following are the validity test results:
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Table 1. Validity and Reliability Data Test Results

Correlations
Post- Reliability
Education  Residence  Income Cgr(l)snuSTrII)]l:n Total Statistics
Behaviour
Education & - 0.001 0.000 0412 0.702
tailed)
. Sig. (2- Cronbach's N of
Residence tailed) 0.001 - 0.000 0.103 0.000 Alpha Ttems
Income Slg' @- 0.000 0.000 - 0.541 0.000
tailed)
Post
Consumption  Sig. (2-
Customer tailed) 0.412 0.103 0.541 - 0.000
Behaviour 0.702 4
Sig. (2-
Total tailed) 0.000 0.000 0.000 0.000 -
N 293 293 293 293 293

**_Correlation is significant at the 0.01 level (2-tailed).

The table above shows that 293 respondents with each variable declared valid,
indicated by the significant value in Total. Significance Value (Sig. (2-tailed)) < 0.05
means suitable. Meanwhile, the reliability test obtained the value of Cronbach's Alpha >
0.7, so the data was declared reliable.

4.2. Correlation between Factors

Based on the questionnaire distributed to the final consumer of drinks in PET packaging,
data presentation with descriptive statistics is carried out as follows:

Table 2. Characteristics of Respondent (Predictor Variables) and Consumer Behavior (Response Variable)

Predictor Variables Response Variables
Residence Education Income Post-Consumptu?n Consumer
Behavior

Under Senior High Income < IDR 500.000 Throw in the garbage (63.14%)

Village School (3.41%) (17.75%)
(39.93%) Senior High School/  IDR 500.000 < Income < Collect and sell to informal
Diploma (23.89%) IDR 3.000.000 (27.30%) collectors (21.50%)
Collecting and selling to formal
City Bachelor's degree and  Income > IDR 3.000.000 collectors su7c }51 la os/waste banks
(60.07%) above (72.70%) (54.95%) (7:51%)

Collect and donate to the unit waste
banks (7.85%)

The descriptive data above shows that more respondents who fill out the
questionnaire are from cities. This is understandable because the questionnaire is carried
out online, while the village community has limitations in operating gadgets to fill in
online. The aspect of education is also dominated by respondents with undergraduate
teaching and above with an income of more than IDR 3,000,000, which shows the
characteristics of urban people. Although urban communities dominate respondents, the
reliability of respondents' answers has been statistically tested with validity and
reliability tests so that the sample can represent the characteristics of the population
studied. To find out how the influence of residence, education, and income on post-
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consumption consumer behavior, a Chi-Square test was carried out with the following

results:

Table 3. Chi-Square Test Result

Residence * Post
Consumption Consumer

Education * Post
Consumption Consumer

Income * Post Consumption
Consumer Behaviour

Chi-Square Behaviour Behaviour
Tests Asymptotic Asymptotic Asymptotic
Value  df significance  Value  df significance  Value  df significance
(2-sided) (2-sided) (2-sided)
Pearson 55 5960 3 0.000 13.744° 6 0.033 19815 6 0.003
Chi-Square
Likelihood " 55501 3 0000 1255 6 0051 20831 6 0002
Ratio
Linear-by-
Linear 2.665 1 0.103 0.677 1 0.411 0.375 1 0.540
Association
N of Valid 203
Cases

a. 0 cells (0.0%) have an
expected count of less than
5. The minimum expected
count is 8.78.

a. three cells (25.0%) have
an expected count of less
than 5. The minimum
expected count is 0.75.

a. two cells (16.7%) have an
expected count of less than
5. The minimum expected
count is 3.90.

From the table above, the influence of each factor on consumer behavior variables
can be seen from the asymptotic significance (2-sided) value, whose value is below 0.05.
This means that the element has a significant influence. Factors of residence, education,
and income significantly influence consumer behavior after consuming PET-packaged
beverages.

4.3. Motivation to Collect

How people's behavior after consumption is influenced by motivations derived from
economic, social, environmental, and regulatory aspects. Several questionnaire questions
are prepared that represent economic, social, environmental, and regulatory aspects.

Table 4. Motivation to Collect

Post-Consumption Consumer Behavior and Motivation for Collecting PET Waste
Behavior if we find a bottle that was thrown
on the road of our place

Throw in the trash (73.72%)

Motivation to Collect Bottle Waste

Economy (incentives from selling used plastic
bottles) (22.53%)
The convenience of collection facilities or services
(31.40%)
Save the environment from negative impacts and
save resources (32.76%)
Regulations from the Government (13.31%)

Consumer Perceptions of PET Waste on the Environment

The danger of waste bottles to the Final disposal method for post-consumption

Pick up and collect at home (9.90%)

Just let it be (16.38%)

environment bottles
Difficult to decompose and pollute the soil Landfill or burned by incinerators after mixing with
(78.50%) domestic waste (11.60%)
Polluting sea Wt?ltg(r:]?:(;i (Cli)u;g}’i )r iver flow to be Recycling by the formal sector (33.79%)
Polluting the air when burned in an incinerator Recycling by the informal sector or small industry
(7.51%) (54.61%)

Don't understand (3.07%)
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Public Perceptions of Person in Charge of Recycling and Educational Media for PET Waste
Recycling
The entity responsible for the collection of

. Publication Media
post-consumption bottles
Beverage consumers (26.28%) Television (11.26%)
Producer (33.79%) Radio (0.68%)
Retailer (20.48%) Local community (8.19%)
Government (19.45%) The school (9.22%)

Print mass media, newspapers, and leaflets (7.51%)
Social media, internet (57.34%)
Never (5.80%)

Table 4 above shows that, in general, the behavior of the Indonesian people after
consuming drinks in PET packaging, many still choose to throw them in the trash.
Incentives or income from selling used bottles, which are an economic aspect, are not
attractive enough for the community. Only people with low-income levels make
collecting used bottles an economic factor. So the collection of used bottles is mainly
done by scavengers. It is scarce for urban people to collect PET bottles to sell to
collectors or the central waste bank because the price is low, so it is less attractive,
especially for those with a reasonably high income. Even if they collect PET waste, social
and environmental actions are more motivated. People prefer donating the collected
bottles to garbage collectors, scavengers, or unit waste banks rather than selling them
because the selling price is low economically.

On the other hand, urban people tend to lack a place to store used bottles in their
homes. So they prefer to throw the bottle in the trash. If a PET waste collection facility
is easily accessible, the city's people are willing to collect.

Unlike the urban people, the intention of the villagers to collect used bottles is still
relatively higher than that of the urban people. This is due to economic motives, where
collecting used bottles is an additional income for rural communities with less income.
The villagers are also not confused about storing used PET bottles because, on average,
they still have land that can be used to store used bottles. In addition, informal collectors
generally go to villagers who collect used bottles to buy so that the villagers do not need
to make efforts to send their used bottles to collectors. When compared to other
developing countries, in an Indian study, lower-income households reused the waste
itself. In contrast, higher-income families gave it to be reused and recycled, suggesting
that socioeconomic differences within a country may also play a role [23].

Meanwhile, in the regulatory aspect, it seems that it has not been a strong motivation
for the Indonesian people to collect PET bottles again after consumption. It is evident
from the behavior that throws away more than contains them. Regulations in Indonesia
already regulate the obligation to reduce and manage waste through Presidential
Regulation No. 97 of 2017 concerning national policies and strategies for collecting
household and household-like waste. Presidential Regulation No. 83 of 2018 concerning
strategies for handling marine debris. Ministerial Regulation of the Ministry of
Environment and Forestry Number 75 of 2019 concerning the roadmap for waste
reduction by producers. However, the regulation has not been fully implemented. There
is no penalty for those who do not apply the law.

4.4. Discussion

In reverse logistics, one of the essential entities that must be considered is post-
consumption consumer behavior because, after all, consumers are the source of materials
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to be recycled. If re-mapped, here are three consumer behaviors in Indonesia after PET
consumption:

_ q/_\lzconomic
Environmental motivation

concern  Collecting
. Social
Regulation _) T & motivation

Consumer
Throw in Behavior Waste
the trash in Reverse Logistic carelessly

Lack of
disposal facilities

Lack of
awareness

Lack of
socialization

low economic
value

Figure 1. Consumer Behavior in Reverse Logistics PET Waste

From the picture above, the questionnaire results show that consumer behavior after
consuming PET bottles still does not support the implementation of reverse logistics.
More are throwing post-consumption PET bottles in the trash than collecting them.
Consumers already know the dangers of PET waste that are wasted on the environment
from various media such as social media or the internet, television, and print mass media.
But just knowing is not enough. Many consumers still throw away used PET bottles
instead of collecting them. So there needs to be aware that it is constantly socialized.
Social media, which many consumers choose to get information, shows the
characteristics of a tech-savvy, well-educated society. So education also plays a vital role
in socializing the dangers of wasted plastic into the environment, re-collection actions,
and knowledge related to the benefits of recycling PET waste to realize an
environmentally friendly circular economy. Community social action also contributes to
public awareness to care about the environment. This strategy of growing awareness
through education and social activity is also widely used in countries with plastic waste
problems, such as China [24] and the UK [25].

Paying attention to economic factors is also necessary to increase people's interest
in collecting. Incentives or selling points of competitively used PET prices will improve
people's interest in collecting. In addition, it is essential to campaign to use rPET material
for various applications to increase the need for rPET [26]. Increasing the availability
and ease of collection facilities will incur costs, but economic benefits will be obtained
from increased PET waste. The availability of trash cans that sort PET waste with
domestic waste in public spaces will make it easier for consumers to place used PET
while making it easier for scavengers to pick up and collect it. In addition, a closer
distance to the recycling facility will also increase interest in used PET collectors.

While recycling and reuse practices reduce plastic waste in the environment, they
cannot minimize general resource use. Thus, reducing the use and production of plastics
is essential. Existing regulations as a strategy to reduce plastic waste need to be translated
into tactical steps supported by providing facilities and sanctioning entities, from
producers to consumers. The use of alternative packaging materials that can be used
repeatedly also needs to be applied to reduce their consumption from the source [27].
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5. Conclusion

This study analyzes consumer behavior after PET consumption by reviewing economic,
social, environmental, and regulatory aspects. The variables of residence, education, and
income affect post-consumption consumer behavior. The research contributes to getting
an overview that can be used as a strategy for optimizing reverse logistics in realizing a
circular economy through the principle of reducing, reusing, and recycling. The survey
results show that economic and regulatory factors have not motivated consumers much
to participate in collecting PET waste again. Social and environmental aspects encourage
consumers to be willing to collect.

Nevertheless, the fact is that there are still more people who choose to throw them
away than collect them. So a strategy is needed to increase the role of consumers in
collecting and recycling PET waste. The proposed method on the economic aspect is to
increase the incentive or selling price of used PET and increase the use of rPET for
various applications (Reuse). Strategies to reduce the use of PET from the source also
need to be carried out by limiting the use of single-use plastic and reusable packaging.
In the end, what can force consumers to reduce, recycle and reuse is regulation. So
regulations must be translated tactically with punishment for those who violate them.

The study still focuses on the end consumer of households. Other groups can also
act as consumers, such as supermarkets, retailers, public facilities such as recreational
areas, and hotels that may have different behaviors that have not been studied. In addition,
this research is also limited to post-consumption behavior, while consumer behavior in
buying more environmentally friendly products has not been part of this study. The
results of this research allow it to be developed towards an environmentally friendly
product marketing mix strategy to get more success and benefits in realizing a circular
economy.
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