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Abstract 
 

Plastic accumulation or pollution is increasing day by day. Plastics can absorb 
and transport chemical pollutants and thus create chemical pollution. Plastic pollution 
is a threat to creatures on lands and in oceans. It is important to investigate and be 
knowledgeable about plastic usage before plastic pollution management in a 
particular area. This study investigates (1) the types of discarded plastic products 
inside the dustbins to know the plastic accumulation in the environment, and (2) 
plastic usage by people in Nakhon Si Thammarat Rajabhat University area, Nakhon Si 
Thammarat Province, southern Thailand. People were categorized based on their 
sex (males and females), age-groups (young and old), and occupations (students, 
office employees, cleaners, Songtaew drivers, housewives, and sellers). The results 
showed that dustbins contained eight types of plastic products (plastic bags, boxes, 
spoons, glasses, bottles, straws, food packages, and styrofoams) and the number of 
plastic bags was the highest (p < 0.05). Between males and females, males used 
significantly more plastic boxes, spoons, glasses and straws than females (p < 0.05). 
Between young and old people, old people used significantly more styroforms, 
boxes, glasses and plastic bags than young people (p < 0.05). Among people from 
different occupations, office employees used significantly more styrofoams, glasses, 
and straws; students, cleaners and drivers consumed significantly more packaged 
foods; cleaners and housewives used significantly more plastic bags; and cleaners 
used significantly more boxes and spoons, compared to other occupational groups 
(p < 0.05). This study shows that people from different sexes, age-groups, and 
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occupations use plastics differently in their everyday life, and their daily 
consumption behaviors might shape their plastic usage. The findings of this study 
are very new as nobody has yet addressed how people from different ages, sexes 
and occupations use plastics in their everyday life in southern Thailand.  

 
Keywords: Dustbins, Nakhon Si Thammarat Rajabhat University, Plastic pollution,   
                 Plastic products, southern Thailand 
 
Introduction 

Nowadays, large quantities of plastic materials are used everyday worldwide 
because they are lightweight, inexpensive, durable, and have a long lifespan. Plastics 
include polystyrene, polypropylene, polyethylene, styrofoam, and polyvinyl 
chloride (Azzarello and Vleet, 1987). Usually the lifespan of plastics is estimated to 
be hundreds to thousands of years (Wang et al., 2016). These characteristics make 
plastics a convenient material in everyday life, and because of this reason plastic 
production is increasing day by day. In 1950, the global plastic production was 1.7 
million tons, but now the production is more than 300 million tons (Gourmelon, 
2015; Napper et al., 2015). The numbers of plastic industries are increasing day by 
day. China is the largest producer of plastics (25%) followed by Europe (20%) and 
the US (19.5%) (PlasticsEurope (PEMRG)/Consultic/ECEBD, 2014).  

Plastic accumulation in the natural environment is a big global problem now, 
as it makes plastic pollution. Plastic pollution can change to carbon-dioxide cycle 
and increase toxic emissions. Another concern is that plastics can absorb and 
transport chemical pollutants and for this reason they can create chemical pollution 
in the environment (Rockström et al., 2009).  Plastic pollution is harmful not only for 
the land, but also for the water, especially for the marine life because most of the 
plastics on the land find their final way to the ocean (Jambeck et al., 2015). Plastic 
pollution is an escalating threat to the marine lives, especially to the marine birds as 
they consume plastics. The animals that ingest different kinds of planktons are more 
likely to confuse plastic pellets with different kinds of planktons and ingest plastic 
pellets (Azzarello and Vleet, 1987). Plastic consumption has several physiological 
effects such as blockage of gastric enzyme secretion, lowers steroid hormone levels, 
delays ovulation, reproductive failure, and death. Moreover, fish, shellfish and filter-
feeders ingest microplastics that can stay inside their tissues, and when we ingest 
them those microplastics enter in our food chain (Besseling et al., 2015; Chang, 
2015).  
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In Thailand, according to Pollution Control Department (PCD), the amount of 
solid waste was about 38,000 ton/day in 2000, and plastic waste accounted for 
about 14% of this solid waste. It is very important to recycle the plastic waste for 
the environment, but unfortunately, the recovery rate of plastic is very less. For 
example, the recovery rate of plastic waste was only 23% in 2000 
(Wongthatsanekorn, 2009). In 2008, the recycling rate of plastic waste was only 22% 
(Pollution Control Department, 2008). In Nakhon Si Thammarat province, the 
amount of total garbage is 284,580.88 ton/year. Fifteen percent of this garbage is 
plastic products, and the recycling rate is only 16% (Matichon online, 2017). It 
indicates that plastic waste accumulation in nature in Nakhon Si Thammarat 
province is enormous and it affects the natural environment. For this reason, it is 
important to know how much plastics are used by people everyday before 
controlling plastic pollution in Nakhon Si Thammarat area. Usually, there are two 
main ways to control or manage plastic accumulation and pollution (1) recycle or 
reuse of plastic materials, or (2) produce plastics those will degrade within short 
time (Sriroth and Sangseethong, 2005). According to us, increase awareness of 
people about plastic pollution or influence them to reduce their everyday plastic 
usage could be another way to control plastic pollution, but before increasing their 
awareness it is important to know their everyday plastic usage. 

The aims of this study are to know (1) the types of discarded plastic products 
(e.g., glass, straw, box, spoon, bag, bottle, etc.) in the environment, and (2) the 
plastic usage by people in Nakhon Si Thammarat Rajabhat University area, Nakhon Si 
Thammarat Province. This study is the first one to show how people from different 
sex, different age, and different occupation use different types of plastic products 
based on their daily requirements in southern Thailand.  
 
Materials and methods 

1. Study area 
     This study was conducted in Nakhon Si Thammarat Rajabhat University (NSTRU) 

area, Tha Ngio, Nakhon Si Thammarat province. Data were collected in November, 
2018. 

2. Data collection 
     Different types of discarded plastic products were collected from 12 large-sized 

(height 108 cm, width 58 cm, and depth 73 cm) dustbins. Simple random sampling 
method was used to select the dustbins. In this study, only blue-colored dustbins 
were selected as they contain recyclable materials. After selecting a dustbin, all the 
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plastic materials were separated and counted based on their types. Eight types of 
plastics were observed in the dustbins-glass, straw, box, spoon, bag, bottle, food 
package, and styrofoam (polystyrene plastic). 

For investigating the plastic usage by people in Nakhon Si Thammarat Rajabhat 
University area, 120 people were selected randomly. The people were categorized 
based on their sexes (males 50, females 70), age groups (young 44 (20-35 years old), 
old 76 (>35 years old)), and occupation (students 20, official employees 20, cleaners 
20, sellers 20, songtaew drivers 20, and housewives 20). Official employees were 
defined as people who work in offices, cleaners were defined as people who clean 
roads, dustbins, or offices/hotels/apartments, sellers were defined as people who 
sell in department stores or in local markets. These people were asked regarding 
their everyday plastic usage (what types and how many plastic products they use 
everyday), especially about the plastics those were observed in the dustbins. Their 
answers were recorded for further analysis.  

3. Data analyses  
     Before analysis, normality of all data was checked and parametric statistics 

were used when normality or other assumptions of parametric tests were met. T-
tests were performed to test the differences in the numbers of different types of 
plastics between (1) males and females, and (2) young and old people. One-way 
ANOVA with post-hoc Tukey was used (1) to test the differences in the numbers of 
plastics among different types of plastic products collected from the dustbins, and 
(2) to test the differences in the numbers of plastic products used by people from 
different occupations. The data were reported as mean±standard error (SE), and all 
tests were considered statistically significant at p < 0.05. 

 
Results 

1. Plastic types inside dustbins 
     The numbers of different types of plastics were significantly different (F7,88 = 

25.82, p < 0.001). Plastic bags were higher in numbers than the numbers of other 
plastics. The numbers of plastic packages, bottles, or straws were significantly higher 
compared to the numbers of spoons, styrofoams, or boxes (p < 0.05) (Figure 1). 
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Figure 1 The numbers of different types of plastic products. Different lowercase  
              letters represent the mean differences in plastic numbers (p < 0.05)  
              among different plastic types.  
 

2. Plastic usage by males and females everyday 
     Males used higher numbers of plastic boxes, spoons, glasses and straws 

than females, whereas the numbers of styrofoams, packages, bottles, and plastic 
bags were not different (Table 1). 
 

Table 1 Differences in everyday plastic usage between males and females 

Plastic types Females Males Statistical analyses 
Box 1.93±0.31a 3.53±0.38b t118 = -3.21, p < 0.005 
Spoon 1.15±0.15a 1.84±0.20b t118 = -3.45, p < 0.005 
Glass 1.24±0.14a 1.72±0.16b t118 = -2.18, p < 0.05 
Straw 1.23±0.12a 1.93±0.16b t118 = -3.33, p < 0.005 
Styrofoam 2.28±0.30a 2.52±0.33a t118 = -0.56, p > 0.05 
Package 1.83±0.13a 2.14±0.20a t118 = -1.01, p > 0.05 
Bottle 1.82±0.11a 1.72±0.16a t118 = 0.51, p > 0.05 
Plastic bags 4.65±0.46a 4.04±0.41a t118 = 0.94, p > 0.05 

 Note: Different lowercase letters represent the mean differences in plastic usage  
          (p < 0.05) between males and females. 
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3. Plastic usage by young and old generations everyday 
     Old people used more styroforms, boxes, glasses and plastic bags compared 

to young people (Table 2), but the numbers of spoons, packages, bottles, and 
straws were not different between young and old people (Table 2).  

 
Table 2 Differences in everyday plastic usage between young and old people 

Plastic types Young people Old people Statistical analyses 
Styrofoam 1.61±0.35a 3.26±0.36b t118 = -3.01, p < 0.005 
Box 1.68±0.24a 3.34±0.37b t118 = -3.22, p < 0.001 
Glass 1.13±0.14a 1.61±0.13b t118 = -2.15, p < 0.05 
Bag 3.06±0.41a 5.17±0.42b t118 = -3.27, p < 0.005 
Spoon 1.14±0.13a 1.62±0.18a t118 = -1.82, p > 0.05 
Package 1.61±0.23a 2.15±0.19a t118 = -1.72, p > 0.05 
Bottle 1.60±0.24a 1.88±0.14a t118 = -1.23, p > 0.05 
Straw 1.47±0.90a 1.64±0.15a t118 = -0.73, p > 0.05 
Note: Different lowercase letters represent the mean differences in plastic usage   
         (p < 0.05) between young and old people. 
 

4. Plastic usage by people from different occupations everyday 
     In the case of plastic spoons, cleaners used higher number of spoons 

compared to other occupational groups, whereas, sellers and housewives used lower 
number of spoons compared to other occupational groups (p < 0.05) (Table 3). 

     In the case of styrofoams, office employees used higher number of styrofoams 
compared to other occupational groups, whereas, students and sellers used lower 
number of styrofoams compared to other occupational groups (p < 0.05) (Table 3). 

     In the case of using of plastic boxes, cleaners and drivers used higher 
number of boxes compared to other occupational groups, whereas, sellers used 
lower number of boxes compared to other occupational groups (p < 0.05) (Table 3).  

     In the case of glasses, office employees used higher numbers of glasses compared 
to other occupational groups, whereas, sellers used lower number of glasses compared 
to other occupational groups (p < 0.05) (Table 3). In the case of plastic packages, 
office employees and sellers used lower number of packages compared to other 
occupational groups (p < 0.05), whereas, package numbers were not different among 
students, cleaners, housewives and drivers (Table 3). 

     In the case of plastic bottles, cleaners and sellers used lower number of 
bottles compared to other occupational groups (p < 0.05) (Table 3). 
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     In the case of straws, office employees used higher number of straws 
compared to other occupational groups, whereas, housewives used lower number of 
straws compared to other groups (p < 0.05) (Table 3).  

     In the case of plastic bags, cleaners used higher number of plastic bags 
compared to other occupational groups, whereas, sellers used lower number of 
plastic bags compared to other occupational groups (p < 0.05) (Table 3). 
 
Table 3 Differences in everyday plastic usage among people from different   
            occupations 
Plastic 
types 

Students Official 
employees 

Cleaners Sellers House-
wives 

Drivers Statistical 
analyses 

Spoon 1.35±0.16ab 1.15±0.24ab 2.85±0.41c 0.85±0.23a 0.65±0.19a 1.80±0.32b F5,114 = 8.43, 
p < 0.001 

Styro-
foam 

0.85±0.53a 6.55±0.79d 3.90±0.68c 0.30±0.10a 2.50±0.35b 1.85±0.39b F5,114 = 21.91, 
p < 0.001 

Box 2.25±0.24b 1.30±0.42b 6.30±0.51c 0.35±0.13a 1.20±0.34b 5.00±0.61c F5,114 = 32.95, 
p < 0.001 

Glass 1.65±0.15b 2.35±0.27c 1.60±0.31b 0.30±0.11a 1.25±0.28b 1.50±0.21b F5,114 = 8.04, 
p < 0.001 

Pack-
age 

2.75±0.32c 1.50±0.25b 2.65±0.29c 0.25±0.16a 1.95±0.50b 2.65±0.31c F5,114 = 8.93, 
p < 0.001 

Bottle 1.95±0.08b  2.10±0.32b 1.35±0.13a 1.15±0.29a 2.25±0.30b 1.90±0.23b F5,114 = 3.10, 
p < 0.05 

Straw 1.70±0.16b 2.80±0.26c 1.50±0.30b 1.50±0.25b 0.80±0.11a 1.20±0.20b F5,114 = 8.22, 
p < 0.001 

Bag  3.00±0.36b 3.50±0.54b 8.30±0.79d 2.20±0.44a 6.00±1.01c 3.40±0.44b F5, 114 = 12.67, 
p < 0.001 

Note: Different lowercase letters represent the mean differences in plastic usage   
         (p < 0.05) among people from different occupations. 
 
Discussion 

In the dustbins, the number of plastic bags was the highest. It indicates that 
people in NSTRU area use higher numbers of plastic bags compared to other plastic 
products and discard them in the environment. Leallaphan and Launglaor (2015) 
also shows that people in Bangkok use higher number of plastic bags. In Thailand, 
usually when people buy something, they are provided plastic bags everywhere 
without any cost. During investigating the plastic bag usage by males and females, 
we observed that both males and females used on average 4-5 plastic bags everyday, 
and their plastic bag usage was not different. On the other hand, old people used 
more plastic bags than young people. The reason behind this could be that 50% of 
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the young people are students (20 out of 40 young people) who usually eat 
breakfast and lunch in the university canteen, and therefore, it is not needed for 
them to buy foods from outside and carry those foods inside plastic bags. However, 
during dinner time, they buy foods or drinks from outside and carry those foods 
inside plastic bags. Among the different occupational groups, cleaners and 
housewives used more plastic bags than other groups. In the case of cleaners, 
usually they come in their working place in early morning and work for the whole 
day. Therefore they need to buy foods and drinks from outside and carry those 
foods inside plastic bags. In the case of housewives, usually they cook in homes, 
and for this reason they go for shopping and buy various types of raw foods (e.g., 
vegetables, meat, fish etc.) and carry those foods inside plastic bags. Accumulation 
of plastic bags in environment is harmful. They get into the soil and release toxic 
chemicals slowly. Moreover, in marine environment, some marine animals confuse 
plastic bags with their real food and consume plastic bags (Azzarello and Vleet, 
1987). As plastic bags cannot be digested by an animal, they stay in the gut and 
prevent food digestion. It causes slow and painful death of animals. 

In the case of sexual differences in using plastic products (except plastic bags), 
males used more plastic boxes, spoons, glasses and straws compared to females. 
The reason behind this could be that males probably prefer to eat outside more 
than females and that is why they buy more boxes containing foods, and glasses 
containing drinks. In Thailand, usually, spoons and straws are provided free with 
foods and drinks. Few previous studies (Lee, 2009; Lynn et al., 2016) also reported 
differences in plastic usage between males and females.  

In the case of age differences in using plastic products, it was observed that old 
people used more styrofoams, boxes, and glasses compared to young people. In 
the case of young people, half of them are students in this study, and they usually 
do not buy foods from outside during breakfast or lunch. They prefer to eat in the 
canteen because canteen is near to their classrooms or dormitory, and foods are 
comparatively cheaper. Whereas, most of the old people are belong to earning 
group (e.g., official employees) who prefer to buy foods from outside. Usually they 
buy breakfast (foods inside boxes or styrofoams) from outside and carry those foods 
in their working places. Similarly, during going back to home after finishing work, they 
buy foods and carry those foods inside boxes or styrofoams. Another reason behind 
using less plastics in young people could be that young generation is more ready 
than old generation to accept new ideas (use less plastics, or use green products) 
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for protecting environment (Ottman et al., 2006). Martinsons et al. (1997) observed 
that most of the supporters of environmental protection tend to be young in age.  

In the case of plastic usage by people from different occupations, we observed 
that students, cleaners, and drivers used more food packages (on average 3 
packages/day) than other occupational groups. Usually, students like to buy several 
types of dry foods (cookies, chocolates, cakes, nuts, pickles etc.) from department 
stores frequently. On the other hand, cleaners and drivers probably prefer to buy 
some cheaper foods (e.g., breads, cakes, cookies) when they work outside and get 
hungry. Cleaners also used more plastic boxes, spoons, and bags compared to other 
occupational groups. The reason behind this could be that they work outside/move 
from one place to another for cleaning purposes and that is why they buy and carry 
foods along with spoons inside boxes or plastic bags. Official employees used more 
styrofoams, glasses and straws compared to other groups, because they might prefer 
to buy and carry foods and drinks from outside during coming to their working 
places, and during going back to their homes. 

Seller groups used significantly less numbers of plastic products compared to 
other groups. The reason behind this could be that they sell their products most of 
the time and do not go outside for buying foods or drinks. When they eat, they eat 
inside their shop and use their own plates or glasses for eating and drinking.  

 
Conclusion 

This study shows that (1) among various types of plastic products, plastic bags 
are discarded more in the environment and (2) usage of some plastic products 
differs between males and females, between young and old people, and among 
several occupational groups in Thailand.  These findings are very new as no research 
has focused on plastic usage of people from different sexes, ages and occupations 
in Thailand before. In this study, possible explanations are offered based on our 
observations, as sufficient review articles are not found on this topic (only one is 
found on sexual differences in plastic usage). This study will help to target user 
groups of specific plastic products to educate them about how to reduce the 
consumption of that plastic product. For example, a training program might increase 
the awareness of housewives and cleaners regarding plastic pollution, as well as 
teach them how to reduce plastic bag consumption as they use a higher number of 
plastic bags everyday. They might use one plastic bag several times or might buy 
environment friendly (green) reusable bags for shopping. Similarly, official 
employees may carry their own box and glass/bottle everyday and whenever they 
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buy foods/drinks they may ask the sellers to give foods and drinks in their own 
containers. Further research could be conducted to see the differences in plastic 
usage among different provinces and people with different cultures.  
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