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ABSTRACT

Introduction: Solid waste is a global problem, especially plastic waste, which can
spread and pollute various elements of the environment such as soil, river, forests,
etc. The weakness of the existing plastic waste management model requires holistic
management, especially in a community in the basin of Thailand. This study aims to
conduct a model of plastic waste management in communities in Thachin basin.
Materials and Methods: Data were collected from 368 households using cluster
random sampling in 4 provinces of Thailand (Chainat, Suphan Buri, Nakhon
Pathom, and Samut Sakhon). Multiple logistic regressions were conducted for
plastic waste situation managing in the community model.

Results: The plastic waste situation was 6-10 pieces per household including a
plastic bag, a plastic bag for food, a plastic bottle, and foam. The households
had a high level of awareness of plastic waste management with middle-level of
plastic waste behavior. The factors associated with plastic waste management in
the community were sex (Adjusted Odds Ratio (Adj.OR) = 3.07; 95 %
Confidential Interval (ClI): 1.64 — 5.74), income between 5,001 — 10,000 baht
(Adj.OR =5.13; 95 % CI: 2.49 — 10.58), a member or volunteer in a community
committee (Adj.OR = 0.56; 95 % CI: 0.29 — 1.09) and an awareness for plastic
waste management (Adj.OR = 5.06; 95 % Cl: 2.33 — 11.03).

Conclusion: Participation of stakeholders could improve plastic waste
management in the community. Moreover, stakeholders should be strategically
more involved in development management and actively participate more than
centralized management.
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Introduction

The weakness of the existing plastic waste

The world has had an economic development with
aspects such as industrialization, expanding
communities, increasing population, lifestyle, and
travel. It affects increased consumption, and
extravagant resources '. New technologies in daily
life are causing increased solid waste. Solid waste is a
major global problem, especially plastic waste 2°.
Plastic waste can spread and affect different elements
of the environment such as soil, rivers, forests, etc.

management model requires holistic management,
especially in a community in the basin of Thailand *°.

In 1992, the solid waste situation in Thailand
reached 10.8 million tons. Solid waste increased to
14.3 million tons (32.4%) in 2002, and has since
slightly increased every year. In 2018, solid waste
was 27.82 million tons including reuse waste
(34%), sanitary waste disposal (39%), and un-
sanitary waste disposal (27%). The unsanitary
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waste disposal was plastic waste of almost 2
million tons. Waste contaminates water resources
and micro-plastic is found in aquatic animals °.

A wrong waste management is one of the causes
of increased pollution. One of the causes of
pollution is component and method of solid waste
disposal that are un-sanitary. A common method for
solid waste disposal in the community is open
landfills, which are almost all unsanitary. It affects
people around an open landfill such as smell, etc. ’.
Numerous studies tried to find a measurement for
the community about the efficient design of plastic
waste management. It was a microbial community
able to degrade plastic waste, even those currently
resisting biodegradations ®. Most of the solid waste
is plastic waste. Plastic waste cannot decompose
and increases every year. Plastic pollution is
increasing as a product of disposable plastic
products, especially in the water. Thailand is in a
significant plastic waste crisis and is struggling to
solve the problem of plastic pollution. Most people
in Thailand live in the basin affected by the plastic
pollution problem.

Thachin basin is the main river in the lowest
middle region connecting the Choa Phra Ya River in
Thailand that passes Chainat province, Suphan Buri
province, Nakhon Pathom province, and Samut
Sakhon province. People in the basin use Thachin
river for daily life and it has been affected by waste
management, especially plastic waste °. This study
aimed to conduct a plastic waste management
model in the community arond Thachin basin.

Materials and Methods

Study samples

In this cross-sectional study, the samples were
collected by cluster random sampling in 4
provinces of Thailand (Chainat, Suphan Buri,
Nakhon Pathom, and Samut Sakhon). The sample
size was calculated for relative analysis of various
variables *°. The sample size was 368 households
collected during May - June, 2020.

Questionnaire

A questionnaire was created using Google
forms. It consisted of 4 parts including individual
(age, sex, education, occupation, income, family
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members, member, and information), plastic waste
situation in households (amount, type of plastic
waste, and waste disposal), behavior of using
plastic, plastic waste management behavior (8
questions), and awareness of plastic waste
management behavior (11 questions).

Statistical analysis

Plastic waste management of households was
analyzed using descriptive statistics and multiple
logistic regression statistics. Multiple logistic
regression was used for analyzing the association
between plastic waste management of households
and individual factors of households, behaviour of
plastic using, plastic waste management behavior,
and awareness of plastic waste management
behavior for final model.

Ethical issues

This research was conducted in accordance with
the Declaration of Helsinki, and the protocol was
approved by the Ethics Committee of Sirindhorn
College of Public Health, Suphan Buri, Thailand,
No. PHCSP-A2563/01-10.

Results

More than half of the samples were woman
(54.8%) with mean age 50.08 years old. The
educational level of 42.66% was primary school
and 36.14% were employees. The subjects’ income
was between 5,001 and 10,000 Baht per person.
There were 2-5 members in the family (65.49%),
and more than half of them were a member of a
group of community (199 people) (54.08%). The
sample had information from 355 people (96.47%).
Those who got information from television/radio
were 112 persons (30.43%).

The plastic waste situation was 6-10 pieces per
household (45.92%) including a plastic bag, a
plastic bag for food, a plastic bottle, and foam.
Most households had plastic waste management
(96.20%) and hygienic practices (83.62%).
However, most households had plastic waste
problems (86.14%) (Table 1). The households had
a high level of awareness for plastic waste
management, but their plastic waste management
behavior was at middle level.
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Table 1: Number and percentage of plastic waste in the household of thachin basin (n = 368)

Plastic waste in the household
Amount of plastic used
0 — 5 pieces
6 — 10 pieces
11 — 15 pieces
15 — 20 pieces
Type of plastic waste/week
A plastic bag
A plastic bag for food
A plastic bottle
A foam for food
Plastic waste management of the household
No
Yes
Open dump
Landfill
Management by local government
Plastic waste reused
No
Yes
Plastic waste classification
No
Yes
Plastic waste is a problem in household
No
Yes

Factors associated with plastic waste
management in the households around Thachin
basin (Bivariate analysis)

In this study, multiple logistic regression
analysis was conducted by backward elimination to
find the best model. The factors associated with
plastic waste management in community were sex

Number Percentage (%)
158 42.93
169 45.92

29 7.88
12 3.26
195 52.99
128 34.78
35 9.51
10 2.72
14 3.80
354 96.20
58 16.38
2 0.57
294 83.05
90 24.46
278 75.54
58 15.76
310 84.24
51 13.86
317 86.14

(OR = 3.07; 95 % CI: 1.64 — 5.74), income
between 5,001 and 10,000 baht (OR =5.13; 95 %
Cl: 2.49 — 10.58), a member or volunteer in a
community committee (OR = 0.56; 95 % CI:
0.29 — 1.09), and awareness for plastic waste
management (OR = 5.06; 95 % CI: 2.33 —11.03)
(Table 2).

Table 2: The factors associated with plastic waste management among households of Thachin basin (n = 368)

Factor Number
management

Sex

Male 131 77.51

Female 165 82.91
Income (Baht)

<5,000 83 67.48

5,001 - 10,000 141 88.68

10,001 - 20,000 48 84.21

> 20,001 24 82.76
Group of community

No 148 87.57

Yes 148 74.37
Plastic waste is a
problem in households

No 34 66.67

Yes 262 82.65
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% of plastic waste

Crude OR Adj.OR 95%ClI P-value
0.0000*
1 1
141 3.07 1.64-5.74
0.0000*
1 1
3.78 5.13 2.49-10.58
2.57 3.13 1.28 - 8.59
2.31 2.29 0.74-7.09
0.0089*
1 1
0.41 0.56 0.29-1.09
0.0116*
1 1
2.38 5.06 2.33-11.03
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Discussion

Guidelines for plastic waste management in
Thachin basin households should focus on
information especially television/radio, and also
they have to be easy to use in daily life and affect
behavior ™.

Today, people are using fabric bags more than
plastic bags due to the information by
television/radio. It can change households’
behaviors. Local government is a factor that can
affect plastic waste management. It can be the
specification of a policy, measurement or
guideline, such as a guideline for solid waste
management, 3Rs, etc. > > ® Recycling is a
measurement for collecting plastic waste. *2

The government gives an authority to the local
government to manage solid waste, sewage, and
wastewater by determining plan and procedures in
decentralizations to the local administrative
organization B.E. 2542 =,

Plastic waste management is not the
responsibility of anyone in a community. It is a co-
responsibility between people and the local
government. A local government can create waste
management legislation, policy, and measurement
and people should follow the policy *!. The
participation of stakeholders can improve plastic
waste management in the community . Moreover,
stakeholders should be strategically involved in
development management and actively participate
rather than centralizing management with the
concern of volume reduction and resource recovery
for sustainable development "%,

The COVID-19 pandemic has affected the
increase in the amount of plastic waste in Thailand.
The high risk group of people were quarantined at
home. Most people preferred to use food delivery.
Therefore, plastic waste management was required
to plan for plastic waste disposal. Education is of
importance in reducing plastic waste, since it can
change knowledge, attitude, and behavior for
plastic waste management"’.

In this study, it was found that by educating
members of a community group, they can be
helpful during the pandemic.
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Conclusion

The situation of plastic waste around Thachin
basin, especially plastic bags, has become a
problem. More than half of them were members of
the community group. A member in a community
committee or volunteer can increase awareness for
plastic waste management. Participation of
households can improve plastic waste management
in the community. Moreover, volunteers will
become stakeholders and should be more
strategically involved in development management
and actively participate rather than centralized
management.
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