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Abstract: The objectives of this research were to study the behavior of solid waste separation,
knowledge related solid waste separation, awareness of waste separation, encouragement by local
administration regarding to waste sorting habits, the relationship of knowledge, awareness, and
encouragement by local administration regarding to waste sorting habits of the 157 households of
people living in the 2nd community in Wang Nam Yen municipality, Sa Kaeo province. The sample size
was the representative household in the 2nd community. Data were analyzed using descriptive
statistics in the form of percentages and statistics based on correlations between variables in
correlation. The results showed that the samples are knowledgeable concerning the separation of
solid waste at a high level (x = 7.12, S.D. = 1.94), are aware of the separation of solid waste at a high
level (x = 16.77, S.D. = 2.13), have been promoted by the local administration at a low level (x = 8.72,
S.D. = 3.54). In addition, the behavior for separating solid waste was low (x = 12.39, S.D. = 8.14). The
tests found that the relationship between variables and knowledge relating to the separation of waste
was correlated with the behavior of sorting carbage at statistically  significant
(P <0.05,r = 0.174), and awareness of sorting waste was not related to the behavior of sorting waste
(P < 0.05). This result had been encouraged by local governments that were positively correlated with
the behavior of sorting garbage at statistical significance (P < 0.05, r = 0.243). In conclusion, Wang Nam
Yen municipality should continue to promote the separation of solid waste is defined by measures
and policies to manage waste problems are obvious. Moreover, the municipality should support in
various fields including expansion of the community waste bank project in order to encourage waste
sorting behavior by engaging the public and the relevant authorities.
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Table 1 The number and percentage of people by public opinion to promotion of the local

government

Public opinion

Strongly Moderate
neutral
ltems agree agree
percentage
percentage percentage
(number)

(number) (number)
1. Public relations information and rules that people must follow 24.20 49.00 26.80
from the municipality on the separation of solid waste will contribute (38) (77) (42)
to the segregation of solid waste.
2. Knowledge on the separation of solid waste from the 44.60 47.80 7.60
municipality will contribute to the segregation of solid waste. (70) (75) (12)
3. Participation in the activities or projects segregation of solid 49.70 42.70 7.60
waste campaign such as recycling bank project will contribute to the (78) (67) (12)
segregation of solid waste.
4. Care and support by the municipality in the field of 55.40 34.40 10.20
maintenance waste containers will contribute to the separation of (87) (54) (16)
solid waste.
5. Waste separation should be encouraged and told to community 70.70 24.20 5.10
members. (111) (38) (8)
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Table 2 The number and percentage of people encouraged by local administration regarding to waste

sorting habits

Frequency of encouraged by local administration

always often sometimes never
(3-4 (2-3 (4-6 percentage
ltems
weeks/time) months/time) months/time) (number)
percentage percentage percentage
(number) (number) (number)

1. Receive public relations to 8.30 7.00 40.10 44.60
know the rules that people must (13) (11) (63) (70)
follow from the municipality on the
separation of solid waste.
2. Receive information from the 6.40 4.50 45.20 43.90
municipality about the separation of (10) (1) (1) (69)
solid waste.
3. Acknowledge from the 3.80 8.30 41.40 46.50
municipality about the separation of (6) (13) (65) (73)
solid waste.
4.  Participate in activities or 4.50 5.70 17.20 72.60
projects segregation of solid waste (1) 9) (27) (114)
campaign by the municipality such
as recycling bank project.
5. Receive care and support from 11.50 12.70 49.00 26.80
the municipality in the field of (18) (20) (77) (42)

maintenance waste containers.
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Table 3 The number and percentage of people by the solid waste separation behavior

Solid Waste Separation Behavior number (n=157) percentage
low level (<16 points) 80 51.00
medium level (16-20 points) 52 33.10
high level (>20 points) 25 15.90

*Average 12.04 points, Maximum 25 points, Lowest 1 points, Standard deviation 7.58 points

* Question about solid waste separation behavior 12 items, A total score between 0 - 27.
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Table 4 Correlation coefficient of factors with solid waste separation behavior

Solid Waste Separation Behavior

Correlation

Knowledge related solid waste separation

Awareness of waste segregation

Encouragement by local administration

0.174*

0.008

0.243*

*P <0.05
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Abstract: The objectives of this research were to study the behavior of solid waste separation, knowledge
related to solid waste separation, awareness of waste separation, encouragement by local administration
regarding waste sorting habits, the relationship of knowledge, awareness and encouragement by local
administration regarding the waste sorting habits of the 157 households of people living in the 2"
community in Wang Nam Yen Municipality, Sa Kaeo province. The sample size was the representative
household in the 2™ community. Data were analyzed using descriptive statistics in the form of
percentages, and statistics based on correlations between variables in correlation. The results showed
that the sample households are knowledgeable concerning the separation of solid waste at a high level
(x=7.12, S.D.= 1.94), are aware of the separation of solid waste at a high level (x=16.77, S.D.=2.13), and
have received promotion from the local administration at a low level (><_:8.72, S.D.=3.54). In addition, the
solid waste separation behavior was low (x= 12.04, S.D.= 8.14). The tests found that the relationship
between variables and knowledge relating to the separation of waste was correlated with the behavior of
sorting garbage at a statistically significant level (P<0.05, r=0.174), and awareness of sorting waste was not
related to the behavior of sorting waste (P<0.05). This result that people had been encouraged by the
local governments was positively correlated with the garbage sorting behavior at a level of statistical
significance (P<0.05). In conclusion, Wang Nam Yen municipality should continue to promote the
separation of solid waste as defined by measures and policies to manage waste. Moreover, the
municipality should provide support to various efforts, including expansion of the community recycling
bank project, in order to encourage waste sorting behavior by engaging the public and relevant
authorities.

Keywords: Awareness, encouragement, local administration, behavior, solid waste separation
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Introduction the Prime Minister (2014) on the establishment of

systems to manage solid waste. This includes
The problem of solid waste is getting

. solving existing waste management problems,
more serious by the day, because of the rapid

and masterplan for managing future problems
rate of technological and industrial growth. Socio-

resulting from the current increasing levels of
economic growth and population expansion

waste production (Pollution Control Department,

2015). In 2012, 15.16 million tons of solid waste

continue, accompanied by increases in the rates

of consumption and use of land and other

were produced, which amounts to 41,532 tons
resources as new settlements and production

per day. (This does not include the information
facilities are constructed. This has resulted in an

on the amount of waste that exists before
increase in the production of solid waste, as well.

disposal. ) Of this amount, 16,620 tons
This has been one of the most important sources

(approximately 40 percent) are created daily at
of environmental problems, while having serious

the district (and Pattaya) level, 16,146 tons are
impacts on public health and sanitation. The

produced dally at the district level
National Council for Peace and Order (NCPO) has

( approximately 39 percent) . The remaining
identified solid waste disposal as an issue of

amount is 8,766 tons daily produced in Bangkok
national concern, and has promulgated Office of
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(21 percent). Of this total amount, a significant
proportion (not less than 80 percent) of the
waste can be reused. Thirty to 35 percent of
plastics, glasses, metals and aluminums can be
recycled, while 45-50 percent is organic waste
that can be converted into fertilizer. However,
currently only 22 percent of solid waste is being
reused, which is a very low rate compared to
what could be potentially reused ( Pollution
Control Department, 2008). If waste selection is
carried out before disposal, the total amount of
solid waste can be reduced. Moreover, this can
contribute to conservation of resources and
reduction of budget expenditure for waste
collection, transport and disposal. If this waste
can be recycled, this will contribute to the
improvement of environmental conditions, while
improving public health and sanitation (The Army
Training Command, 2013).

Wang Nam Yen is one of the
municipalities that faces a growing solid waste
problem. The transition to a district has created a
number of environmental problems.  The
municipality is responsible the collection and
disposal of wastes, including biohazardous and
other dangerous wastes. The total amount of
waste that the municipality must collect and
dispose of in its area of jurisdiction is
approximately 20 tons per day. There is another
additional 60 tons per day from adjacent areas.
The current trend is for waste production to

continue to increase into the future (Wang Nam

Yen Town Municipality, 2010). The municipality
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has created a strategy within the plan for the

development  of  natural and

This

resources
environment. strategy  provides for
management of waste according to the principles
of sanitation management, local participation in
the reduction of waste and adding value in waste
management to benefit local communities (Wang
Nam Yen Town Municipality, 2011). Wang Nam

a center for

which

Yen municipality established

integrated  waste  disposal, started
operations on 5 June 2011. The center began
public relations activities regarding disposal and
separation of solid waste, while setting up a
recycling bank project. The objective of these
activities is to increase local people’ s
understanding of waste separation, starting with
reduction of household waste production. The
activities also undertook to create income from
waste management. In 2009, ten communities
began to deposit separated waste within the
municipality. In addition, a community recycling
bank was created in the 2™ community, which is
operated by the community itself with advice
and recommendations from the municipality.
Through the implementation of the
recycling bank project, the amount of waste
produced reduced

between the period of 2009-2012. In 2009, the

in the municipality was

community deposited 13,074 kilograms, with
13,340 kilograms in 2010, 9,458.80 kilograms in
2011, and 7,351.10 kilograms in 2012 (Wang Nam
Yen Town Municipality, 2014) . The officers

responsible for the project provided information
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showing that the majority of deposited waste was
not separated by the communities, which meant
that a significant amount of time was required for
separation after deposit.

Based on these developments, the
authors were interested in researching the issues
related to waste separation behavior in the 2™
community of Wang Nam Yen municipality in Sa
Kaeo province. This community is the site of
municipal waste collection services, as well as
implementing the community recycling bank
project. The objectives of the research are: 1) to
research the factors related to waste separation,
including  knowledge about solid waste
separation, awareness of waste separation and
encouragement on the part of the local
authorities, 2) research waste separation behavior
of households in the municipality, and 3) to
research the relations between these factors and
actual behaviors at the household level in the
municipality — community. Moreover,  this
information and analysis will also inform policy
making and the elaboration of measures to solve
similar problems in other communities and

municipalities.
Materials and methods

Research design

This research is a descriptive, cross-
cutting study, based on data collected from
households in  the

representative  sample

research community, located with the area of
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Wang Nam Yen municipality's waste collection
services.

Population and sample group

The target population consists of 258
representative households in the 2™ community
Wang Nam Yen municipality, in Sa Kaeo province.
The samples were all above 19 years of age.

The sample group consisted of 157
households. Information was collected from
representatives from each household, who
answered a guestionnaire survey. The size of the
sample group used in the research was
determined to be 95% reliability, following Taro
Yamane (1973).

Tools used in the research and data
analysis

Equipment used in this research were all
created by the researchers, according to the
theoretical background and relevant research.
The questionnaire survey was divided into five
sections: Section 1) social background, including
sex, age, profession, level of education, amount
and type of waste produced in the household,
and opinions about the encouragement provided
by the local authorities; Section 2) knowledge
regarding  separation of waste, including
knowledge of waste receptacles and separation
of waste; Section 3) awareness of waste
separation, including awareness benefits and
impacts of waste separation in terms of both
environment and health/ sanitation; Section 4)
support received from the local authorities; and

Section 5) waste separation behavior, including
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preparation of receptacles and practice of waste
separation.

Testing quality of tools

The substance of the tools was checked
by specialists, and adjustments were made based
on the assessment of the tools’ quality. The
reliability of tools regarding the opinions of the
people conceming support provided by the local
authorities, awareness of separation of waste, and
the support provided by local authorities was
tested using Cronbach’ s coefficient alpha, and
received a score of 0.7 and up. The tool regarding
knowledge of waste separation was tested for
difficulty and discrimination, and received a score
of between 0.2-0.8 and 0.2 respectively.

Data analysis

Data analysis was done with a software
package, setting the level of statistical significance
at 0.05. The analysis comprised 1) descriptive
analytical statistics using frequency, percentage,
mean, standard deviation, max and min; and 2)
inferential analytical statistics testing relationships
between variables in the form of Pearson’ s

product moment analysis.

Results

Section 1: Social setting and opinions
about the encouragement provided by the

local authorities
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With regards to the social background of
the sample group, the majority were women
(63.70% ) and were between the ages of 30-59
(51.00%). Wage laborers comprised 41.40% of the
sample, and 40.10% had completed primary
education. The daily amount of household waste
produced ranged between 0.5-3.0 kilograms, for
74.50% of the sample. With regards to the type
of waste produced, most of the biodegradable
waste consisted of food products (71.30% ).
Recyclable waste was mostly plastic bottles
(74.50% ). General waste included plastic bags
(84.70% ), while dangerous wastes consisted of
fluorescent light bulbs (31.80%).

With regards to peoples’ opinions about
the support provided by the local authorities,
most

people agreed

should  be

strongly that waste

separation conducted  and
communicated to other people (70.70% ), that
support from the local government in maintaining
receptacles help people separate waste (55.40%),
participation in  activities to promote the
separation of waste help people conduct waste
separation (49.70% ), and receiving knowledge
about waste separation from the municipality
helps people separate waste (44.60% ), as shown

in Table 1.
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Table 1 The number and percentage of people by public opinion regarding promotion activities of the

local government

Public opinion

Strongly Moderate
neutral
Items agree agree
percentage
percentage percentage
(number)
(number) (number)
1. Public relations information and regulations that people must follow 24.20 49.00 26.80
from the municipality on the separation of solid waste will contribute to the (38) (77 (42)
segregation of solid waste.
2. Knowledge of separation of solid waste from the municipality will 44.60 47.80 7.60
contribute to the separation of solid waste. (70) (75) (12)
3. Participation in the activities or projects segregation of solid waste 49.70 42.70 7.60
campaign such as the recycling bank project will contribute to the (78) 67) (12)
segregation of solid waste.
4. Care and support by the municipality in the field of maintenance 55.40 34.40 10.20
waste receptacles will contribute to the separation of solid waste. (87) (54) (16)
5. Waste separation should be encouraged and shared with community 70.70 24.20 5.10
members. (111) (38) ®)

Section 2: Knowledge  regarding
separation of solid waste

The level of knowledge regarding
separation of waste was found to be generally high
(x=7.12, S.D.=1.94). The highest levels of correct
answer were found for the question regarding the
need to

separated recyclable waste from

biodegradable waste, dangerous waste and
general waste (89.20% ), the need to make
receptacles resistant to disturbance by flies, mice,
cats, dogs and other animals (88.50%), the need to
tightly seal receptacles of biodegradable waste
such as leftover food, vegetables and fruits
(84.10%). The questions answered incorrectly with

most frequency were: that all waste should be
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kept together (37.60% ), that waste separation is
managed at the source of the waste (33.80%), that
broken glass, candy, snack and noodle wrappers
are general waste that cannot be recycled
(26.80% ), and that lighters, spray cans, torch
batteries are safe wastes (24.80%).

Section 3: Awareness regarding waste
separation

Awareness regarding waste separation
was generally found to be high, at the level of
81.50% (x=16.77, S.D.= 2.13). It was found that
people agreed that waste separation helps protect
the environment (91.70% ), dangerous waste
should be disposed of separately from other

waste because it might result in release of
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poisonous  substances into the environment
(87.30% ), separating waste before disposal can
help reduce the level of waste (85.40%), waste is a
source of disease that can have effects on health
in the community (82.80% ) and solving waste
problems will contribute to improved health
conditions for people in the community (75.809%).

Section 4: Support and
encouragement received from local authorities

The level of support and encouragement

received from local authorities was found to be

low, at the level of 90.40% (x=8.72, S.D.=3.54). It
was found that the majority of people had not
participated in municipal activities or projects to
encourage the separation of waste, such as the
recycling bank project (72.60%), had not received
information about waste separation from the
municipality (46.50%), had not encountered public
relations efforts to raise knowledge of regulations
regarding waste separation (44.60% ), as shown in

Table 2.

Table 2 The number and percentage of people encouraged by local administration regarding waste sorting

habits
Frequency of encouraged by local administration
always often sometimes never
ltems (3-4 weeks/time)  (2-3 months/time)  (4-6 months/time)  percentage
percentage percentage percentage (number)
(number) (number) (number)

1. Receive public relations to know 8.30 7.00 40.10 44.60
the regulations that people must (13) (11) (63) (70)
follow from the municipality regarding
the separation of solid waste.
2. Receive information from the 6.40 4.50 45.20 43.90
municipality about the separation of (10) ) (71) (69)
solid waste.
3. Promotion from the municipality 3.80 8.30 41.40 46.50
about the separation of solid waste. (6) (13) (65) (73)
4. Participate in activities or projects 4.50 5.70 17.20 72.60
segregation of solid waste campaign by (@) )] (27) (114)
the municipality such as recycling bank
project.
5. Receive care and support from 11.50 12.70 49.00 26.80
the municipality in the field of (18) (20) 7 (42)

maintenance waste containers.

Behavior regarding waste separation
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Generally speaking, waste separation
behavior was found to be low, at a level of
51.00% (x=12.04, S.D.= 8.14). Mid-level was
found to be 33.10% (as shown in Table 3). It
was found that most of the sample group had
waste receptacles where waste was disposed of all
together (41.40%), receptacles of biodegradable
waste were not sealed tightly (39.50%), and

receptacles were not sufficient and there was
overflow of waste before disposal (25.50%). With
regards to waste separation, it was found that
the sample group did not separate waste
before disposing (48.40%), most separate only
biodegradable waste (44.40%), and waste was

mixed in waste receptacles (56.80%).

Table 3 The number and percentage of people by the solid waste separation behavior

Solid Waste Separation Behavior number (n=157) percentage
low level (<16 points) 80 51.00
medium level (16-20 points) 52 33.10
high level (>20 points) 25 15.90

*Average 12.04 points, Maximum 25 points, Lowest 1 points, Standard deviation 7.58 points

* Question about solid waste separation behavior 12 items, total score between 0-27.

Relationship between knowledge,

awareness, encouragement from local
authorities and behavior regarding waste
separation

The research found that knowledge
regarding waste separation had a positive

correlation with behavior at a statistically

relevant level (P<0.05, r=0.174), awareness of
waste disposal was not correlated to behavior
at a statistically relevant level (P<0.05) and
encouragement from local authorities was
positively correlated to behavior at a
statistically relevant level (P<0.05, r=0.243), as

shown in Table 4.

Table 4 Correlation coefficient of factors with solid waste separation behavior

Solid Waste Separation Behavior Correlation
Knowledge related to solid waste separation 0.174*
Awareness of waste separation 0.008
Encouragement by local administration 0.243*

*P<O.

Discussion and Summary

In general, the sample group had a
hich level of knowledge and awareness

regarding waste separation. The level of
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encouragement from local authorities and

behavior regarding waste separation was
found to be generally low. This is because
training was provided under the municipality’s

project to create a waste management
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system, and awareness-raising activities were
conducted under the recycling bank project.
There were campaigns to provide information
to the people, as well. However, it was found
that most people had not participated in projects
and activities, such as the recycling bank project
(72.60%), or had participated sometimes (17.20%).
Moreover, people had not received information
about waste separation from the municipality
(46.50% ), or had received information sometimes
(41.40%). People had not heard about campaigns
to increase knowledge about regulations for
waste separation (44.60% ), or had heard about
campaigns sometimes (40.10% ). This shows that
despite the municipalities activities to provide
information through campaigns and support,
these efforts had not reached more than
40.00% of the people.

In the examination of correlation
between the different variables, it was found
that knowledge about waste separation and
provision of encouragement by local authorities
were positively correlated with waste separation
behavior, at a level of statistical significance. In
other words, people who had high levels of
knowledge about waste separation had higher
levels of behavior regarding waste separation
than those who had low levels of knowledge.
Similarly, people who had received high levels
of encouragement from the local authorities
had higher levels of behavior regarding waste
separation than those who had received little

encouragement from local authorities. This is
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consistent with Khaosittivong’s (2011) findings

that information and participation were

positively correlated in  community-based
waste separation activities in Yannawa.

These findings are also supported by
Wittayatavarvong and Khamdech’ s (2011)
research  on motivations for separating
household waste in Bangkok, which found that
encouragement and campaigns regarding rules
resulted in  waste

for waste management

separation, and were related to individual
household motivations regarding waste.

The findings also show that even if
most people have high knowledge about
waste separation, performance does not
necessarily follow as expected. It was also
shown that there was some correlation
between encouragement and support from
local authorities and actual performance,
which suggests that if there were more input
from local authorities this would affect
people’ s behavior. This also supported by
the strong positive response to the questions
about the importance of support from local
authorities and communication with others
(70.70%), that support from local authorities
for maintenance of receptacles helps people
separate waste (55.40% ), that participation in
projects and campaigns helps people separate
waste (49.70%), and that receiving knowledge
from the municipal authorities helps people
separate waste (44.60%). Research by Photibun

(2008) on local authorities and good environmental
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management practices in Pitsanulok found that
the municipality had been successful in
environmental management efforts, with regards
to waste management and other areas. This
success was the result of the clear vision and
management  style of the responsible
administrators, which were based on strong
dedication and high concem for the interests of
the community. Specifically, sufficient budget
resources were allocated, responsibilities were
clearly defined, human resources were
developed and modern technologies were
employed in the management of environmental
matters. These were all guided by a clear policy
that aimed to create a municipality that people
want to live in.
Additionally,  cooperation  between
local people and the various relevant agencies,
both domestic and intermational, is an important
factor, as shown by Srivichai et al. (2014). This
research focused on waste management
practices by communities in tambon Muang
Phan, Phan district, Chiang Rai, and found that
community leaders’ vision and dedication to
successful project implementation were key in
that community’ s efforts to solve its waste
A case

management problems. study

researching local peoples’ participation in

waste management from Samut Prakam

municipality conducted by Nakhluk (2013) offers

showed that people  believed  that

comprehensive information should be provided
to  people

regarding  participation in
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management  of  waste. According  to
Khaosittivong (2011), the five factors contributing
to peoples’ participation were 1) availability of
time for participating in waste management
activities, 2) local leaders’ dedication to solving
waste management problems, 3) campaigns to
promote waste separation, 4) solidarity among
local people, and 5) awareness of waste
problems among local community members.
Communities”  success in  mManaging
waste and environmental problems starts from
having managers and staff with high awareness
of  local  development  and related
environmental issues. These are closely related

to the transformation from being a livable

municipality to a happy society.  Clear
environmental  policies  and sustained
implementation of activities also require

recognition of the need for sufficient resources,
including both budgetary and human resources.
There is also a need to support ongoing
research and development of knowledge, and
facilitation of local peoples’ participation in

local environmental management.  Valuing
peoples’ opinions and needs will increase their
concern for taking care of their locality, and raise
their sense of agency and responsibility in
solving local

problems.  Strengthening and

sustaining local development also requires
creating connections with external factors, such
as community development agencies, relevant
government agencies, the private sector and

educational institutions. Efficient and effective
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management of environment and waste
problems not only requires financial support,
but should include technical knowledge and

many forms of support.
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