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Abstract- The article focuses on assessing the effects of COVID-19 pandemic on catering business and the generation of plastic waste
from this activity in Tan Thinh ward, Thai Nguyen city, Vietnam. The study conducted a survey of all 129 restaurants in 3 groups with
the largest number of stores in Tan Thinh ward. The results show that the COVID-19 pandemic had a great impact on the catering
business of Tan Thinh ward. The generation of plastic waste depends on the type of food business. Small restaurants, street stand stores
selling items such as sticky rice, bread, stuffed pancake, noodles soup, kebab rice noodle... using plastic bags and single-use plastics
increased because of the increase in the number of take-out customers. Great restaurants generate fewer single-use plastic bags and items
because they tend to close during an outbreak.

Index Terms- Plastic, waste, Tan Thinh, COVID-19, Vietnam

I. INTRODUCTION

he COVID-19 pandemic has seriously affected the life, economy and society of many different countries around the world,

including Vietnam. According to Vietnam’s Ministry of Health Portal on the COVID-19 pandemic on December 29, 2021, the total
number of intected people in the world reached 281.953.863 people and the number of deaths was 5.425.246 people (accounting for
1,92% of infected people) [1]. In Vietnam, the death rate was lower than the death world rate (accounting for 1,88%) (with 1.680.985
infected people and 31.632 deaths) [1]. During the fourth outbreak of the COVID-19 pandemic (starting from April 2021 to present),
many production facilities, industrial parks, restaurants and bars had to close. The economy was badly damaged. Gross domestic product
(GDP) in the third quarter of 2021 was estimated to decrease by 6,17% over the same period last year [2]. Social evils increased rapidly.
In the third quarter of 2021, Vietnam had 4,7 million people lost their jobs, 14,7 million people had to temporarily stop working, 12
million people had their working hours reduced [2]. People's lives faced many difficulties and poverty.

Many measures were taken by governments to control and limit the spread of the disease, such as: social distancing, limit
contact, close public places, use masks, only sell food take away ... However, the priorities of pandemic prevention and public health
were put first, the impact of COVID-19 on the environment was not paid attention [3]. According to Ana L.Patricio Silvaa et al, although
greenhouse gas emissions and noise in big cities were reduced by COVID-19 pandemic, the amount of plastic waste (especially single-
use plastics) increased [3]. The demand for plastic bag and single-use plastics increased due to people’s fear of pandemic [4]. Even in
some countries, regulations on restricting the use of single-use plastic products were forced to pause to ensure social safety. The increase
in online shopping and takeout also increased the amount of plastic bags and single-use plastics in the storage and transportation of
goods. Therefore, the emergence and outbreak of the COVID-19 pandemic will probably bring all human efforts in reducing plastic
emissions worldwide back to the starting point.

Plastic bags and single-use plastics used in product packaging, catering business were not only popular in Vietnam but also
around the world because of many advantages (convenience, cheapness, lightness ...) [5]. According to a United Nations report, more
than 8.3 billion tons of plastic have been produced since the early 1950s and about 60% of them ended up in landfills or the natural
environment [6]. From the 1970s onwards, plastic materials gradually replaced other materials (such as glass, wood, paper, etc.) to store
food in restaurants, bars, and cafes. According to the US Environmental Protection Agency (EPA), it is estimated that about 14.5 million
tons of plastic containers and food packaging were created in 2018 [7].

Vietnam was considered as one of the 20 countries that use and dispose of the most plastic waste in the world [8]. On average,
Vietnam generates 1.8 million tons of plastic waste per year (18.5 kg/person/year) [8]. About 50% of plastic products was produced for
single-use and then discarded [9]. Currently, there was many studies on the impact of the COVID-19 pandemic on the generation of
plastic waste in the world. However, these studies in Vietnam was still very limited .

Tan Thinh ward is located in the western area of Thai Nguyen city. There are 5 universities, 3 preschools, 1 primary school, 1
junior high school, about 100 agencies, organizations, businesses, 7 military barracks, and 2779 households in the area [10]. Therefore,
the catering business in the area was quite developed.
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The study focuses on assessing the impact of the COVID-19 pandemic on the catering business and the generation of plastic
waste from these activities in Tan Thinh ward, Thai Nguyen city, Vietnam. These were facilities that serve the local plastic waste
management.

II. METHODOLOGY

Collect, analyze and process data: The collected data includes natural conditions, socio-economic, catering business, policies
on plastic waste in the study area... The collected documents was synthesized, analyzed and processed to be used for the article.

Fieldwork, survey: The article focuses on research within Group 1, Group 2 and Group 6 of Tan Thinh ward because these
were groups with the most restaurants in the area. Surveyed all 129 catering stores in Tan Thinh ward to assess the impact of the Covid-
19 pandemic on business activities and the generation of plastic waste.

The study classified catering stores in Tan Thinh ward into small types:

Type |: Street stand stores (selling sticky rice, steamed wheat flour cake, bread, juice...).

Type 1I: Small restaurants ( selling stuffed pancake, noodles soup, porridge, sticky rice, kebab rice noodle,...).
Type llI: Great restaurants (all day sale) (hot pot restaurant, barbecue restaurant...).

Type 1V: Drink, fastfood stores (selling coffee, lemon tea, yogurt, milk tea, ice cream, pizza, hot dog...).
Type V: Sidewalk refreshment stores (selling beer, iced tea, sugarcane juice...).

Table 1:- Number of surveyed stores in Tan Thinh ward

Type of stores Group 1 Group 2 Group 6 Total
Street stand stores 4 3 1 8
Small restaurants 21 20 15 56
Great restaurants 2 3 8 13
Drink, fastfood stores 16 11 10 37
Sidewalk refreshment stores 6 5 4 15
Total 49 42 38 129

I1l. RESULT AND DISCUSSION
3.1. Impact of COVID-19 pandemic on catering business in Tan Thinh ward

Since 2021, the COVID-19 pandemic has been complicated, so the catering business in Tan Thinh ward faced many difficulties.
Some stores had to close or reduce operating hours because the number of customers coming to the store decreased. Especially, stores
that rent space for business faced more difficulties. The extent of the impact of the COVID-19 pandemic on the business situation of
stores was shown in Table 2 and Figure 1.

Table 2:- Impact of COVID-19 pandemic on the catering stores in Tan Thinh ward
Percentage of stores affected to varying degrees |

Group The number of stores

Unaffected Less affected Affected Greatly affected
Group 1 49 0 8,1 18,3 73,6
Group 2 42 0 11,93 23,83 64,24
Group 6 38 0 7,89 15,78 76,33
Téng 129 0 93 19,4 71,3

*Source: Surveyed results in September 2021
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Figure 1:- Percentage of stores affected to varying degrees

The survey results showed that the COVID-19 pandedemic greatly affected catering business in Tan Thinh ward. 100% of
stores were affected to varying degrees. In which, 71.3% of stores were greatly affected (corresponding: group 1 was 73.6%; group 2
was 64.24%; and group 6 was 76.33%).

Stores near universities were most severely affected (in group 1, group 2) because these were where business activities depend
heavily on the number of students. The pandemic lasted for a long time, students studied online at home, so the number of customers to
the stores decreased. Some stores located in small alleys had to reduce business time to 1 session instead of 2 sessions a day as before.
In addition, customers were afraid of the pandemic, so they tend to take away without eating at the store. 100% of the stores said that
the number of customers eating at the stores was greatly reduced. In particular, according to regulations in Vietnam, at some times when
infected people appear in the community, restaurants were only allowed to sell takeaway to control the pandemic. As a result, the number
of single-use plastic bags and items also increased. The article also showed types of stores affected by the COVID-19 pandemic (table
3, figure 2).

Table 3:- Types of catering store affeced by COVID-19

Percentage of types of stores affected (%)

Groups Influence level Type | Type Il Type I Type IV Type V
0) 0 0 0 0 0
1) 25 95 0 0 16.6
Group 1 @) 50 14.3 0 18.8 16.6
(3) 25 76.2 100 81.2 66.8
0) 0 0 0 0 0
@) 66.6 10 0 0 20
Group 2 ) 33.4 20 0 27.3 40
(3) 0 70 100 73.7 40
0) 0 0 0 0 0
1) 100 13.3 0 0 0
Group 6 @) 0 13.3 12.5 20 25
(3) 0 73.4 87.5 80 75
(@] 0 0 0 0 0
1) 50 10.7 0 0 133
Total @) 37.5 16.1 7.7 21.6 26.7
(3) 12.5 73.2 92.3 78.4 60
*Source: Surveyed results in September 2021
Ghi chu:
Type I:  Street stand stores (0): Unaffected
Type 1I:  Small restaurants (2): Less affected
Type llI: Great restaurants (2): Affected
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Figure 2:- Graph of the impact of the COVID-19 pandemic on types of catering stores in Tan Thinh ward
(a) Group1l (b) Group 2 (c) Group6 (d) 3groups

Great restaurants (type 111) were most affected by the COVID 19 pandemic. 92.3% of surveyed stores said that the pandemic
had a great impact on store business. Because customers often eat at the restaurant when choosing great restaurants. Therefore, when
restaurants were only allowed to sell takeaways, most of these restaurants closed. Some stores said that they switched to online business,
delivered food to customers' homes, but the quantity was not much.

The type of store least affected was street stand stores. Only 12.5% of stores in this type said that they were greatly affected by
the pandemic. Because the specialty of this type of store was to serve takeaway food. So when the pandemic appeared, except in times
of extreme stress, the number of customers coming to the store was not affected much.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/1JSRP.12.01.2022.p12153 WWWw.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.12.01.2022.p12153
http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 12, Issue 1, January 2022 403
ISSN 2250-3153

In general, the COVID-19 pandemic greatly affected the catering business in Tan Thinh ward.
3.2. Impact of the Covid 19 pandemic on the generation of plastic waste of catering stores in Tan Thinh ward

The use of single-use plastics and plastic bags to store takeaway food was quite common at the restaurants of Tan Thinh ward.
Survey results showed that 100% of stores in Tan Thinh ward used plastic bags and single-use plastic in food storage to varying degrees.
100% of street stand stores (type 1) and drink — fastfood stores (type 1V) used plastic bags and single use plastics on a regular basis.
100% of great stores surveyed said that they did not use too many plastic bags and single-use plastics to store food because these
restaurants mainly serve customers eating at the restaurant. These plastic containers were only used when guests brought home leftovers.
The results also showed that with different types of food, the amount of plastic bags and single-use plastics used was also different.
Easy-to-go foods use more plastic bags and single-use plastics. Specifically, stores selling sticky rice, bread, steamed wheat flour cake...
used more plastic bags and single-use plastics than stores selling noodle soup, stuffed pancake...

The results of a survey of 129 catering stores in Tan Thinh ward on the use of plastic before and after the COVID-19 appearance
were shown in the table 4.

Table 4:- Level of use of plastic bags and single-use plastics before and after the COVID-19 appearance

The level of using plastic bags and single-use plastics before and after the

Group Types of store Number appearance of the COVID-19 pandemic (%)
of stores
No change Less More
Group 1 Type | 4 50 50 0
Type Il 21 28.6 28.6 42.8
Type Il 2 50 50 0
Type IV 16 31.3 50 18.7
Type V 6 50 33.3 16.7
Group 2 Type | 3 33.3 66.7 0
Type Il 20 40 25 35
Type 1l 3 33.3 66.7 0
Type IV 11 27.3 54.5 18.2
Type V 5 60 0 40
Group 6 Type | 1 100 0 0
Type Il 15 333 26.7 40
Type Il 8 25 75 0
Type IV 10 30 50 20
Type V 4 50 50 0
Total Type | 8 50 37.5 125
Type ll 56 33.9 26.8 39.3
Type Il 13 30.8 69.2 0
Type IV 37 29.7 51.4 18.9
Type V 15 53.3 20 26.7
*Source: Surveyed results in September 2021
80
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Figure 3:- Graph of the level of using plastic bags and single-use plastics before and after the COVID-19 appearance

Although the situation of the COVID-19 pandemic was quite complicated and affected the catering business in Tan Thinh ward,
it did not much impact on the amount of plastic bags and single-use plastics generated in some stores. Specifically, 50% of the stores of
type |; 33.9% of stores of type I1; 30.8% stores of type I11; 29.7% of stores of type IV and 53.3% of stores of type V said that the amount
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of plastic bags and single-use plastics used in the store's business did not change. Although the number of customers was lower than
before the pandemic, the number of take-out customers was almost unchanged. At some stores, the number of take-out customers
increased more than before the pandemic. 39.3% of type |1 stores (selling stuffed pancake, kebab rice noodles, noodle soup, fried rice...)
said that the use of plastic bags and single-use plastics increased more than before the pandemic. Because these stores had a fairly stable
number of customers. Customers did not eat at the restaurant but they still went to the store to buy and take away.

Stores in type Il were most affected by the COVID-19 pandemic, so 100% of stores in this type said that they used less plastic
bags and single use plastic than before the pandemic. The COVID-19 pandemic had a great impact on customer psychology. The
tendency of customers to take away food was also the reason for the increase in the amount of plastic bags and single-use plastics.

The storage of foods and drinks with plastic bags and single use plastics (styrofoam boxes, plastic cups, plastic spoons...) caused
adverse effects on human health if used regularly. Besides, after disposing of them, they caused a great impact on the environment.
Therefore, it is necessary to have suitable solutions to manage plastic waste in a reasonable way.

3.3. Discussion

The article showed that the COVID-19 pandemic had a great impact on catering business in Tan Thinh ward. In which, great
restaurants were most seriously affected by the pandemic. Many stores had to close during outbreaks. However, the amount of plastic
bags and single-use plastics depended on the item and the type of business of stores. Small stores, selling items such as sticky rice,
bread, kebab rice noodles, Stuffed pancake ... used plastic bags and single-use plastics more. And great stores have reduced plastic bags
and single-use plastics because customers did not choose to buy items from the store for takeout. Thus, the COVID-19 pandemic had
increased the amount of plastic used in some types of catering businesses. This announcement was consistent with some previous
announcements by Ana L.Patricio Silvaa [3], Nsikak U.Benson [11], which suggested that COVID-19 increased the amount of plastic
waste released into the environment.

With the given results, the article shows the impact of the COVID-19 pandemic on the generation of plastic waste in an area in
Vietnam. Thereby, as a basis for management and propose appropriate solutions.

IVV. CONCLUSION
The results showed that the catering business was greatly affected by the COVID-19 pandemic. The amount of plastic used
depends a lot on the size and type of business. Great restaurants used less plastic containers than small stores. Stores that sold takeaways
also use more plastic bag and single-use plastics .
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