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Abstract:

The study was conducted to preliminary evaluate knowledge, attitudes, and
practices (KAP) of communities regarding solid waste management in Vinh
Trung commune, Vi Thuy district, Hau Giang province using a questionnaire
survey. The results of this study show that the amount of solid waste was
generated ranged from 0.5-1.2 kg per household per day with an average of
0.24 kg per capita per day. The household solid waste contained organic waste
(85.43%), reusable waste (13.94%), and other components (0.64%). Most
people (> 90%) have knowledge about the effects of solid waste disposal on
environmental quality, and the benefits of source separation via television and
radio. Local authorities have not done well in improving communities’
awareness. The participants have very good attitudes in being willing to sort,
pay the garbage collection fee, help each other to increase public awareness.
However, the investigated results of the practice survey were contrary to the
results with knowledge and attitudes. Therefore, it is very important to provide
the public with solid waste management infrastructure and simultaneously
support the local authorities in raising propaganda about waste separation and
recycling activities.
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Introduction

Solid waste management is currently a problem for many developing countries in the world [1-
3]. Vietnam is one of the most densely populated countries in Southeast Asia about 97,338,579
people in 2020. Due to the industrialization and modernization process, this country has

achieved remarkable socio-economic development. However, population growth and fast
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economic development have resulted in many negative environmental impacts which become
a challenge for sustainable development in many countries. In 2019, the amount of solid waste
in urban areas was generated about 35,624 tons/day with a collection rate of about 92%;
meanwhile, the generation rate in rural areas was up to 28,394 tons/day, but the collection was
still very low, only about 66% [4]. With the average rate of solid waste generation of 0.82
kg/capita/day (urban areas) and 0.45 kg/capita/day (rural areas), the Mekong Delta region has
a high volume of solid waste, which was about 9,429 tons/day. The rates of collection in rural
and urban areas are 49.1% and 88.3%, respectively. In which, Hau Giang province is located
in the center of the Mekong Delta, currently has 7 administrative units including five districts
(Phung Hiep, Long My, Vi Thuy, Chau Thanh and Chau Thanh A) and two towns (Nga Bay
and Vi Thanh). The volume of domestic solid waste increased significantly in the period 2010
(105 tons/day) - 2019 (782 tons/day), with the generation index of about 1.07 kg/capita/day
[4]. Vi Thuy district is an open-door district has important contribution in the provincial
economic development. Specifically, economic conditions have developed in many fields,
including agriculture in recent years, including agriculture, industry and services. Therefore,
the demand for quality of life is increasing day by day, which makes the volume of domestic
waste increasing strongly, which is organic and not from organic origin. These wastes did not
decompose or take a lot of time to decompose. Therefore, improper solid waste management
can have negative effects on the environment and human health [1-3, 5]. However, in fact,
effectively solving the problem of solid waste requires investment in manpower, science and
technology. Meanwhile, community participation in solid waste management is one of the
appropriate problem-solving measures, which has been applied by many researchers in the past
[6-9]. This may be a more practical method than research focusing solely on technology. The
study was conducted to preliminary assess knowledge, attitudes and practices of communities
towards solid waste management in Vinh Trung commune, Vi Thuy district, Hau Giang
province.

Materials and Methods
The field solid waste investigation, survey and sampling methods are implemented to calculate
the amount of solid waste generated in the study area. Solid waste samples were collected by
distributing plastic bags to the local people (15 household) living in Vinh Trung commune, Vi
Thuy district, Hau Giang province to store household wastes for a period of 7 consecutive days
(from Monday to Sunday). These bags were then collected every day at 17:00 to separate
collected household waste at the lab area according to the guidance of the Ministry of Natural
Resources and Environment. Generally, the datasets constructed in this study include 15
samples/day x 7 days. Amount of waste was weighted and recorded for each household.
Besides that, the average amount of solid waste produced based on the rate of generation and
total population of the study area can be calculated using Equation (1):

Y=AxB Q)
where, Y is total amount of generated solid waste (kg/day); A is the amount of waste generated
per capita per day (kg/capita/day); B is the total population of the study area (people).

The questionnaire survey was carried out face-to-face to evaluate knowledge, attitudes and
practices (KAP) of communities concerning the solid waste management. Nine questions were
asked for the knowledge including means used to update information about solid waste
management, reducing method for domestic wastes, the benefits of waste segregation,
environmental impacts of waste disposal, knowledge of plastic bags biodegradation, human
health and ecological effects of improper waste disposal, and price of recycling wastes (Table
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1). People's knowledge was assessed based on the number of points given for each question.
There were 9 questions in which 5 questions (from 2 to 6) were evaluated based on their
answers in the first question (17 points maximum for 5 questions). The remaining questions
were used to evaluate the level of knowledge of the respondents in practical.

Table 1. Questionnaire Survey to Evaluate the Respondent’s Knowledge
Question
no.

ltems

What means have you used to update information about solid waste
management?

How can we reduce domestic waste?

What are the benefits of waste segregation?

What are the environmental impacts of waste disposal?

Avre plastic bags biodegradable?

What are the human health effects of waste disposal?

Where is the appropriate garbage separation?

What extent do waste collection sites affect travel, aesthetics and human health?
What is the price of recycling waste?

OO (N[OOI [W|IN| -

People's attitudes towards solid waste management were assessed by collecting relevant
information including collection time, satisfaction with the current waste collection,
willingness to pay the waste collection fee, willingness to separate wastes and share
experiences to everyone around, agreement with placing landfill in the community, appropriate
waste collection methods, and ways of accessing proper knowledge of solid waste management
(Table 2).

Table 2. Questionnaire Survey to Evaluate the Respondent’s Attitudes
Question
no.

1 Is waste collection time reasonable?
Are you satisfied with your current waste collection?
Would you be willing to separate your waste if it provided a better living
environment?
Are you willing to pay the waste collection fee?
If you know how to separate waste, are you willing to share with everyone
around?
Do you agree to place a landfill in the commune?
What are the appropriate waste collection methods?
What are the appropriate methods to learn and access knowledge about solid
waste management?

Items

00 (N[O O || W N

Regarding the practices toward solid waste management, the questions of participating in
remediating environmental pollution, household garbage containers, agreement in sorting
wastes, ways of household wastes disposal, attitudes toward improper wastes disposal, and
recommendations for solid waste management (Table 3). This information is collected directly
from local people; therefore, the results of the topic depend on local practices is very large. The
calculation of the amount of generated solid waste was presented in 3 types, including
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kg/household/week, kg/household/day, kg/capita/day. In this study, Microsoft Word and Excel
(Microsoft Crop., Washington, USA) softwares were used to synthesize and analyze the
research results.

Table 3. Questionnaire Survey to Evaluate the Respondent’s Practices

Question [tems
no.

1 Evaluate the level of remediating the environmental pollution caused by
themselves?

9 What have you done to alleviate the environmental pollution caused by
domestic waste?

3 What is your household garbage container?

4 Have you sorted your domestic waste?

5 How do you dispose of your domestic waste?

6 How do you dispose of your broken electronic devices?

7 What would you do if you saw someone litter indiscriminately?

8 What are your recommendations for solid waste management in your
commune?

Results and Discussion

Respondent Characteristics

All participants are Kinh ethnic group including 67% of males and 33% of females. They were
in the age-group of 37-67 years. The educational level can be divided into the illiterate level,
elementary, secondary school and high school account for 33%, 40%, 20% and 7%,
respectively. Most of the responders (66.67%) are farmers with income per capita of 2,900,000
VND/month. This income is still low compared to the urban area.

Solid Waste Generation

The results of this study showed that the amount of domestic waste production was ranged
from 0.5 to 2 kg/day depending on the number of members and the average income of each
household. The generated solid waste was ranged from 0.5-1 kg/day, 1-2 kg/day, and lower 0.5
kg/day accounted for 56.67%, 26.67%, and 16.67%, respectively (Table 4).

The highest and lowest amount of produced domestic waste were 0.39 kg/capita/day and 0.18
kg/capita/day, respectively. The average amount of this production per capita (0.24 kg/day) in
the study area is lower than that amount in rural areas (0.45 kg/capita/day) [4, 10-11]. The
highest proportion of household waste was organic waste at 88.9% and followed by the
reusable waste at 11.1%. The remaining types of waste that do not include hazardous waste
accounted for a negligible proportion.

Table 4. Domestic Waste Production in Vinh Trung, Vi Thuy, Hau Giang Province

Amount of domestic waste production

Household | -~ Members kg/household/week | kg/household/day | kg/capita/day

1 5 7.80 1.11 0.22
2 4 6.90 0.99 0.25
3 3 8.20 1.17 0.39
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4 2 3.80 0.54 0.27
5 4 6.70 0.96 0.24
6 4 6.40 0.91 0.23
7 4 7.00 1.00 0.25
8 3 3.60 0.51 0.17
9 5 7.40 1.06 0.21
10 2 3.90 0.56 0.28
11 5 7.30 1.04 0.21
12 4 6.70 0.96 0.24
13 5 6.30 0.90 0.18
14 5 8.20 1.17 0.23
15 3 3.80 0.54 0.18
Average 6.27 0.90 0.24

The average amount of generated solid waste was 0.9 kg per household per day, and each
person can produce 0.24 kg/day. With a population of 13,688 people in 2019, the commune
can produce up to 3.23 tons of waste per day. However, the waste collection in rural areas
(especially in remote areas) does not occur at all or not enough [4]. It is predicted that in the
next 5 years, the amount of domestic waste will reach about 23 tons/day when the population
of the commune increases to 95,816 people. Meanwhile, there is currently no waste collection
system, all generated waste is discharged directly into the environment or treated in-situ with
improper methods. With this situation, the problem of solid waste will put pressure on the
collection, treatment and environmental landscape in the area.

Knowledge, Attitudes and Practices of Communities Towards Solid Waste Management
Knowledge: Table 1 presents the questions were used to aske during the interview to assess
knowledge of the communities about solid waste management. The majority of respondents
agreed that they could access information about solid waste management via television and
radio. In addition, a few of them got updates from the internet and newspapers. None of the
surveyed households received information from the local authorities where they live. From the
above results, it can be seen that the respondent’s access to information is only at an average
level and has not actively participated in information dissemination from local authorities. The
score showing people's knowledge level was relatively high (17 points, correctly answered all
questions), accounted for 63.33%, the lowest score was 12 points, accounted for 6.67%.
Therefore, it can be concluded that people have basic knowledge about solid waste
management even though their ability to access information is only average.

All participants believed that the appropriate waste separation should be at their home. There
were 83.3% of responders agreed that the garbage collection location have a very high impact
on the aesthetic area and human health, while 16.7% thought that there is no effect. For question
9, most of the responders said that the price for recyclable waste ranges from 2000 to 6000
VND/kg depending on the type and price fluctuations in the market.

Attitudes: To assess the respondents’ attitudes towards solid waste management in rural areas,
eight questions were provided (Table 2). In particular, the first two questions related to garbage
collection were skipped because there is currently no local waste collection system. The next
four questions were in form of closed-ended questions, and the other two were opened-ended
questions.
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Most of the interviewees (86.7%) are willing to classify waste if it brings the good environment.
On the contrary, some of them (13.3%) are not willing to do this because they do not have time
or knowledge about waste separation. They believe that this would be done better by garbage
collectors. All participants are willing to pay for garbage sorting fee and share their information
about how to separate solid waste. The fee that they are willing to pay for garbage collection
is 3,000 VND per household per month, which is the same as the current rates in some rural
areas. Furthermore, about 33.33% out of total would agree to pay the garbage collection fee of
5,000VND per household per month if the garbage collectors were to take care of the sorting.
The difference between this willingness to pay levels depends on the income of each household.
In addition, according to reported by Nam (2016) [12], occupations of different household
heads are negatively affecting their willingness to pay service costs. However, when asked
about landfill planning, 100% of the answers do not agree with the landfill located in the area
where they live. They believed that the operation of landfill can affect the regional aesthetics,
cause odors, appear many flies and affect their health. The method of waste collection that
everyone agrees is to use public waste storage bins that will be placed in a convenient location.

Practices: All participants answered eight questions to evaluate their practices in the solid
waste management and then determined the relationship between knowledge, attitudes, and
practices (Table 3). The percentage of respondents who assessed the level of remediation of
environmental pollution caused by them is high (33.33%), medium (42.42%), and low
(24.25%). However, none of those interviewed believe that they have alleviated environmental
pollution at a very high level.

The responses of the participants in question 2 show that they have not yet taken any specific
actions to reduce the environmental pollution. For example, the respondents did not separate
waste at source and preferred to use plastic bags. This can be explained by the convenience of
these plastic bags, the lack of knowledge about how to separate waste, as well as the lack of
local waste collection systems. In addition, the garbage containers are still rudimentary, not
hygienic, and are often reused from used buckets and plastic bags. There are three main
methods to dispose their daily waste including thrown away into the environment (63.33%),
open-burned (26.67%), and buried in the ground (10%). This situation has also happened in
some other rural areas, because the proportion of waste collected is quite low, so people often
bury near their home, burn or discharge directly into the river [13]. These treatments can
seriously affect the environmental quality and human health. For example, the disposal of
garbage into river systems can reduce water quality that is used for human consumption as well
as the development of aquatic and plant species. This information has been reported in many
previous studies, which suggested that solid waste, leachate affected the soil environment,
water quality, phytoplankton and zoobenthos [13-15]. Moreover, it may affect crop growth due
to the difficulty of decomposition of plastic products.
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Figurebl. Waste Containers in The Household

The disposal method of large-sized electronic devices (e.g., televisions and refrigerators) is
selling for scarp collectors while small devices (e.g., remote controls, table lamps) can be
thrown away into the surrounding environment. Interestingly, 100% of respondents agreed that
they would remind people who litter the environment indiscriminately. This result is in contrast
to previous discussions that the respondents’ awareness about environmental protection is not
high.

Fgure 2. mproper Slid ate Disposal in Vinh Trung Commune, Hau Giang
Province
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Conclusions

The results show that the amount of produced solid waste is 0.9 kg per household per day with
an average of 0.24 kg per capita per day. The composition of collected solid waste contains
85.43% of organic waste, 13.94% of reusable waste and 0.64% of the remaining waste
excluding hazardous waste. Currently, there is no solid waste collection and treatment system
in the study area. Most of the people have good knowledge (93.33%) and good attitudes
towards solid waste-related issues. However, their practices completely go against the results
of previous knowledge and attitudes. To overcome the current problems, the investment for a
solid waste collection and treatment system is absolutely necessary. In addition, proactively
improving knowledge for local people of local authorities should be implemented
simultaneously to build a more sustainable living environment.
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