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Plastic Pandemic caused by COVID-19; Based on Market Price of
Recyclable Resources

Da Hye Lee, In Hong Chang’, and Youn Su Kim

Abstract

Modern people live in the age of plastics. It has been widely used due to its easy molding processing, mass production,
and excellent durability. However, over-produced plastics for convenience cause plastic disasters and adversely affect the
ecosystem. Since the COVID-19 outbreak, the use of single-use plastic waste due to the use of delivery services has
increased. The COVID-19 pandemic has caused a plastic pandemic. Currently, domestic recycling policies depend only
on recycling collection companies and market prices of recyclable resources. This paper confirms whether the outbreak
of COVID-19 has affected the price of plastic waste. It also shows that the price of plastic waste is more unstable than
metals with a high recycling rate. This urges businesses to share the cost of recycling on plastic waste, no longer being

dependent on market prices for recyclable resources.
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1. Introduction

In 2020, we are fighting the COVID-19 virus. The
World Health Organization (WHO) declared a COVID-
19 pandemic on March 11, 2020. The WHO divides
infectious disease warning levels from 1 to 6 according
to the risk of infectious diseases, and the pandemic cor-
responds to the highest warning level of 6 levels. The
pandemic is a global epidemic of a specific disease, and
in order to meet this, the infectious disease must spread
beyond a specific country to more than two continents.
In particular, since the WHO was founded in 1948,
there have only been three cases of pandemic declara-
tions: the Hong Kong flu in 1968, the swine flu in 2009,
and the COVID-19 in 2020.

Modern people live in the age of plastics. Plastic
comes from the Greek word ‘Plastikos (to create a
shape).” It has been widely used due to its easy molding
processing, mass production, and excellent durability.
However, over-produced plastics for convenience cause
plastic disasters and adversely affect the ecosystem.

Since the COVID-19 outbreak, the use of single-use
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plastic waste due to the use of delivery services has
increased. However, due to COVID-19, the import and
export channels were blocked, making it impossible to
export plastic recycled raw materials anymore, and at
the same time, disposable waste has continued to accu-
mulate. The COVID-19 pandemic has caused a plastic
pandemic.

Meanwhile, despite the overproduction of plastic
waste, another plastic has been imported to recycle plas-
tic. The Ministry of Environment has imposed import
restrictions on three plastic items from June this year to
exhaust domestic waste. In order to overcome the trash
pandemic, economic and legal regulations on disposable
plastics must be actively implemented, but the Korean
government's countermeasures are still insufficient. In
OECD countries such as Germany and France, the
Extended Producer Responsibility (EPR) system has
become commonplace. Korea has been implementing
EPR since January 2003, but the regulation is weaker
than other countries. To make up for this, you need to
hold the plastics distribution industry accountable. For
example, regulations are needed that make producers
bear the cost of the entire recycling process.

According to the data released by the OECD, as of
2016, Korea’s annual waste emission per capita was
about 385kg, ranking 28th out of 36 countries!'l. It is far
lower than the 784.6kg of Denmark, which is the num-
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ber one. According to the Greenpeace report!?, the
amount of waste per capita in Korea is low, but the pro-
portion of plastic is high, and the recycling rate of plas-
tic is only about 23%. However, this is an estimate, and
statistics on the actual amount of recycling have not
been established at the national level.

Recently, studies have been conducted to analyze the
impact of COVID-19 on single-use plastic waste dis-
charge. Vanapalli ef al.”®! argued that long-term counter-
measures should be discussed at the national level
before COVID-19 triggers a serious plastic waste disas-
ter. Kleme$ et al™ said that as COVID-19 became
more serious, the environmental footprint had also
soared, and discussed waste management during the
COVID-19 epidemic and in post-COVID-19. Sarkodie
et al®! announced that the amount of waste has
increased nationally by working from home and social
distancing. Silva ez al.'! emphasized the need for active
R&D of eco-friendly plastics as COVID-19 is blocking
the plastic reduction policy. In addition, various studies
have been conducted on the management of increased
waste due to COVID-197-1,

A domestic recycling company claimed that the value
of plastic waste has plummeted due to export and
import regulations caused by COVID-19, and the Min-
istry of Environment has implemented a price index
system as a countermeasure.

This paper verifies whether the outbreak of COVID-

25,000

20,000

15,000

10,000

6,419

5,000

11
Jan-20 Feb-20 Mar-20 Apr-20 May-20

mmm Confimed Cases

750 615
| |

19 has affected the price of plastic waste. In addition,
it shows that the price of plastic waste is more unstable
than metals with a high recycling rate, and urge com-
panies to share the cost of recycling resources for plastic
waste.

Section 2 briefly shows the current status of COVID-
19 confirmed cases in Korea, and Section 3 introduces
the data sets. Section 4 analyzes the market price fluc-
tuation of plastic waste through statistical analysis, and
Section 5 concludes.

2. COVID-19 Cases in Korea

The first confirmed cases of COVID-19 in Korea
were from overseas, and a total of 11 confirmed cases
occurred in January. After that, the number of con-
firmed cases occurred sporadically in February and
March, and the number of confirmed cases gradually
decreased through telecommuting and social distancing.
However, confirmed cases occurred sporadically again
in August and September.

Figure 1 shows the cumulative number of confirmed
patients per month, excluding those entering overseas
from January to October. The number of confirmed
cases in March was the highest at 6,419, followed by
the number of confirmed cases in August at 5,474. The
number of confirmed cases in October was 2,444, and
the cumulative number of confirmed cases was 24,745.
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Fig. 1. Monthly and cumulative number of confirmed cases(excluding imported cases).
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3. Data

The third data set for the number of COVID-19 con-
firmed cases was organized by recording the number of
confirmed cases per day released by the government
every day starting in January when the first confirmed
case occurred. The COVID-19 data set used in this
study was aggregated and reconstructed monthly. In this
paper, we use two data sets-the “recyclable resource
price survey” data set and the COVID-19 data set. The
first dataset is data released monthly by the Korea Envi-
ronment Corporation, showing prices for 23 items of 5
types waste (paper, plastic, glass, metal, etc.). The data
set represent market prices by waste per 1kg unit in
eight regions, including the capital area. In this paper,
data for 15 major items out of 23 items for January to
October 2020 and January to October 2019 are ana-
lyzed. Table A in the Appendix shows the average price
of 16 items by region before and after COVID-19 out-
break. The second data set, COVID-19 data, set used in
this study was recorded daily based on government pub-
lication.

4. Analysis and Results

4.1. Correlation Analysis : The Relationship
Between the Price (Won/kg) of ltems and the
Number of Confirmed Cases

A correlation analysis was performed on the number
of confirmed persons and 15 items of 4 types waste
(paper, plastic, glass, metal). Appendix Table B sum-
marizes the results. In Table B, the probability of sig-
nificance for “Glass Bottle (White, Brown, Blue-
Green)” was greater than 0.05, but was not significant.
The significance probability of all the remaining items
are less than 0.05, which are significant, and the values
of the correlation coefficient are negative. This indicates
that the waste price excluding Glass Bottle and the
number of confirmed cases are a negative correlation.

4.2. T-test : Price (Won/kg) of ltems for COVID-
19 Outbreak

To find out the difference in the price of each item
before (2019) and after (2020) COVID-19 outbreak, we
analyze a T-test, and the results are shown in Table 1.

Table 1. The Results of T-test for Price (Won/kg) with Before and After COVID-19

95% Confidence Interval

. Mean Std. Error .
: f the Diff
Varialbe ! df p-value Difference Difference o e rerenee
Lower Upper
Newspaper 12268 104496  0.000%*  18.788 1.531 15.751 21.824
P
aper Corrugated 7.118 118778 0.000%*  10.15 1426 7327 12,973
Paper
PE FLAKE 18.637 88472 0.000%* 79.45 4263 70.979 87.921
PP FLAKE 14707 100526 0.000%*  57.163 3.887 49.452 64.873
PE PELLET 18.29 101.647  0.000%*  75.788 4.144 67.568 84.007
Plastic PP PELLET 11459 120079 0.000%* 40425 3.528 33.44 47.41
Comfl,’ée;m“ 5.871 93.912  0.000%* 254 4326 16.81 33.99
Compression PE 16.408 95349  0.000%*  71.875 4381 63.179 80.571
Compression PP 14.225 86.21 0.000%* 57.05 4011 49.077 65.023
Glass Bottle N
Whito) 2307 158 0.022 -1.013 0.439 -1.879 -0.146
Glass ~ Olass Bottle -1.283 158 0.201 -0.563 0.438 -1.428 0303
(Brown)
Glass Bottle -0.64 152377 0523 -0.138 0215 -0.562 0.287
(Blue-Green)
Scrap Iron 13.958 158 0.000%* 48225 3.455 41401 55.049
Metal Tron Can 16514 158 0.000%*  36.688 2222 323 41.075
Aluminum Can 15678 120756 0.000** 106425  6.788 92985  119.865
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In all items except for Glass Bottle (Brown, Blue-
Green), the significance probability value was much
lower than 0.05, indicating that there was a difference
in the price of recycling resource before and after
COVID-19 outbreak. The mean differences of plastics
were at least 25.4 and at most 75.788, and were sig-
nificantly higher than other items. Through this, we can
confirm that the price of items excluding Glass Bottle
is affected by COVID-19 and is unstable.

4.3. T-test : Price(Won/kg) of Items by Regions
for COVID-19 Outbreak

To find out the difference in the price of each item
before (2019) and after (2020) COVID-19 outbreak, we
analyze T-test by regions, and the results are shown in
Table C. Table 2 summarizes the results.

Newspapers, FLAKE (PE, PP), PELLET (PE, PP),
Compression (PE, PP), Scrap Iron, Iron Can, and Alu-
minum Can show differences in the price before and
after COVID-19 in all regions.

Corrugated Paper shows that there is a difference in
price before and after COVID-19 outbreak in regions
excluding Gyeongbuk and Chungbuk. Compression
PET shows that there is a difference in price before and

Table 2. Summary p-value of T-test (for Table C)

after COVID-19 outbreak in Gangwon, Gyeongbuk,
Jeonbuk, and Chungbuk.

Glass Bottle (White) appears to have a difference in
price before and after COVID-19 outbreak in the capital
area, Gyeongbuk, Jeonbuk, Chungnam, and Chungbuk.
Glass Bottle (Brown) appears to have a difference in
price before and after COVID-19 outbreak in Gangwon,
Jeonbuk, Chungnam, and Chungbuk. Glass Bottle
(Blue-Green) appears to have a difference in price
before and after COVID-19 outbreak in the metropoli-
tan area, Gangwon, and Chungbuk.

4.4. Analysis of Variance (ANOVA) : Price (Won/
kg) of Items in Regions for COVID-19 Outbreak

We analyze ANOVA to determine if there is a dif-
ference in the price of each item in eight regions, before
(2019) and after (2020) the COVID-19 outbreak. Table
D in the Appendix gives the results, and Table 3 sum-
marizes Table D on a p-value basis.

Before the outbreak of COVID-19, the prices of items
excluding Newspaper and Iron have a difference in
price before and after COVID-19 outbreak by regions.
After COVID-19 outbreak, the prices of 9 items—
newspaper, corrugated paper, PELLET (PE, PP), Glass

Items Capital Gangwon Gyeongnam Gyeongbuk Jeonnam  Jeonbuk Chungnam Chungbuk
Newspaper 0.002%* 0.000%** 0.001%* 0.002%* 0.000%** 0.000%* 0.002%* 0.000*
Corrugated 0.030*  0.000%*  0.007** 0.001*  0.008**  0.002**

Paper
PE FLAKE 0.000%* 0.000** 0.000%* 0.000%* 0.000* 0.000%* 0.000%* 0.000%**
PP FLAKE 0.000** 0.001** 0.000** 0.000%* 0.000** 0.001%** 0.000%* 0.001%**
PE PELLET 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000**
PP PELLET 0.000%* 0.005** 0.000%* 0.000%* 0.000** 0.001%* 0.000%* 0.000%**

Compression " " « "

PET 0.029 0.021 0.029 0.029

Compression PE  0.000** 0.000* 0.000** 0.002* 0.000** 0.000** 0.000** 0.000**
Compression PP 0.000** 0.000%** 0.000%** 0.003** 0.000%* 0.003** 0.000%* 0.001%**
Glass Bottle ) e 0.001%* 0.000%*  0.000%*  0.000%*
(White)
Glass Bottle 0.037* 0.022*  0.005%*  0.000%*
(Brown)
Glass Bottle sk * ok
(Blue-Green) 0.000 0.015 0.000
Scrap Iron 0.000%* 0.000%** 0.000%** 0.000%* 0.000%* 0.000%** 0.002%* 0.000%*
Iron Can 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 0.000**
Aluminum Can  0.000** 0.000** 0.000%* 0.000%* 0.000** 0.000%* 0.000%* 0.000%**
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Table 3. Summary p-value of ANOVA (for Table D)

p-value
Items Before After
COVID-19 COVID-19
Newspaper 0.203 0.000%*
Paper
Corrugated Paper 0.000%* 0.000**
PE FLAKE 0.000%* 0.986
PP FLAKE 0.000** 0.407
PE PELLET 0.000** 0.002%*
Plastic PP PELLET 0.000%* 0.000**
Compression PET 0.000%** 0.289
Compression PET 0.000%** 0.623
Compression PP 0.000** 0.231
Glass Bottle (White)  0.000** 0.000**
Glass Glass Bottle (Brown) 0.000** 0.000**
Bottle Glass Bottle
(Blue-Green) 0.000% 0.000%
Scrap Iron 0.000** 0.004**
Metal Iron can 0.885 0.502
Aluminum Can 0.000** 0.006**

bottle (White, Brown, Blue-Green), scrap iron, and alu-
minum—have a difference by region.

5. Conclusions

In this paper, we addressed the hypothesis that
COVID-19 triggers a single-use plastic pandemic and
that this will affect the shaping of market prices for
recycled resources. In particular, the goal was to discuss
that recycling is difficult and the price fluctuations of
overproduced plastic waste are more sensitive.

As a result of Table 1, the COVID-19 outbreak
affected the price fluctuation of items excluding Glass
Bottles (Brown, Blue-Green), and prices fell after the
COVID-19 outbreak. The mean difference between
plastics before and after COVID-19 outbreak was
39.867 at a minimum and 78.975 at a maximum, which
explains that the amount fluctuations are very large
compared to other items.

Table 2 shows that the COVID-19 outbreak is the
price of 10 items—Newspaper, FLAKE (PE, PP), PEL-
LET (PE, PP), Compression (PE, PP), Scrap Iron, Iron
Can, Aluminum Can—all regions Influenced by.

As a result of Table 3, it can be seen that the prices
of 14 items before COVID-19 outbreak differ by region,
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and the prices of 9 items after COVID-19 outbreak vary
by region. In order to analyze the cause of the decline
in the market price of recyclable resources by region
after the COVID-19 outbreak, detailed data on the
amount of waste produced and recycled by each region
are needed.

Based on the preceding results, we have demon-
strated that the COVID-19 outbreak has affected the
price of the domestic recyclable resource market. This
is evidence supporting the economic difficulties of
domestic recycling companies. The Ministry of Envi-
ronment restricts import and export regulations to
exhaust domestic demand for recycled raw materials
and implements a waste price indexation system, but
this is only a short-term solution.

Jeong!'?! investigated the current status of EPR imple-
mented in the EU and analyzed the limitations to derive
implications for the EPR in Korea. Han!"! argued that
it is important to maintain the overall recycling process
through reinforcement of EPR, reinforcement of sepa-
rate discharge supervision, and support for recycling
companies, not just entrusting the price of recyclable
waste to the market. The results of this paper are evi-
dence to support such prior studies. In order to solve the
plastic pandemic from a long-term perspective, compa-
nies must voluntarily participate in the entire process
from plastic collection to processing and recycling. In
addition, companies should conduct research on post-
consumer recycled material (PCR) materials, encourage
and support R&D related to eco-friendly packaging to
corporate sustainability management for resource recy-
cling.
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Table C. Results of T-test by regions; independent variable-recyclable resource price, dependent variable-COVID-19 outbreak

Region Item t df p-value Region Item t df p-value
Newspaper  4.073 11.897  0.002 Newspaper  5.464 10.594 0.000
Corrugated 350 13 0,030 Corrugated —\ yor 15285  0.000

Paper Paper
PE FLAKE 6.413 9.098 0.000 PE FLAKE 5.844 9.034 0.000
PP FLAKE 5.701 9.613 0.000 PP FLAKE 4513 9.021 0.001
PE PELLET 8.388 9.925 0.000 PE PELLET 6.315 10.797 0.000
PP PELLET 5.35 9.327 0.000 PP PELLET 3.7 9.007 0.005
Compression Compression
PET 2.234 9.053 0.052 PET 2.597 9.008 0.029
C"m‘f’fEeSS“’“ 7.105  10.554  0.000 Com‘f’,rEeSS‘On 7.049  9.024  0.000
Capitial C i Gangwon-do ¢ i
Region ~ ~OMPIESSION s 540 9604 0.000 OMPTESSIOn ¢ 378 9 0.000
PP PP
Glass Bottle Glass Bottle
(White) -6 9 0.000 (White) 0408 9 0.693
Glass Bottle Glass Bottle
Eavin) 1 9 0.343 G -2.449 9 0.037
Glass Bottle Glass Bottle
(Blue-Green) J £ ot (Blue-Green) -3 & Lok
Scrap Iron  4.865 18 0.000 Scrap Iron 6.204 18 0.000
Iron Can 5.931 18 0.000 Iron Can 6.33 18 0.000
Aluminum 009595 0,000 Aluminum ;356 9679 0.000
Can Can
Newspaper  4.639 9.626 0.001 Newspaper  3.964 10.766 0.002
Corrugated 5 005 13 0,007 Corrugated o3 18 0.122
Paper Paper
PE FLAKE 6.595 9.89 0.000 PE FLAKE 6.616 9.405 0.000
PP FLAKE 5.29 9.438 0.000 PP FLAKE 5.98 9.551 0.000
PE PELLET 7.203 9.803 0.000 PE PELLET 8.499 9.314 0.000
PP PELLET 5.584 9.718 0.000 PP PELLET 6.228 9.549 0.000
Compression Compression
PET 1.673 9.296 0.128 PET 2.776 9.052 0.021
Com‘I’fEeSS“’“ 5836  9.132  0.000 Com‘f’,rEeSS‘On 4208 9.024  0.002
Gyeongsangnar C - Gyeongsangbuk- C -
do OMPIESSION 5914 912 0.000 do OMPIESSION 4 137 9.033  0.003
PP PP
Glass Bottle Glass Bottle
(White) 0.429 18 0.673 (White) -4.583 9 0.001
Glass Bottle Glass Bottle
Eavin) -1.5 9 0.168 G 0.557 9 0.591
Glass Bottle Glass Bottle
(Blue-Green) 5.456 18 0.000 (il Grzan) -2.058 14.737 0.058
Scrap Iron 5.487 18 0.000 Scrap Iron 5.681 18 0.000
Iron Can 6.338 9.909 0.000 Iron Can 4.779 18 0.000
Aluminum 635 9626 0.001 Aluminum 5 3011500 0.000
Can Can
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Table C. Continued
Region Item t df p-value Region Item t df p-value
Newspaper 5316 9.2 0.000 Newspaper  5.983 9.179 0.000
Corrugated o7 9250 0,001 Corrugated ) 450 18 0.008
Paper Paper
PE FLAKE 6.765 9.331 0.000 PE FLAKE 6.841 9.12 0.000
PP FLAKE 6.34 9.18 0.000 PP FLAKE 5.234 9.038 0.001
PE PELLET 8.074 10.148 0.000 PE PELLET 7.316 9.338 0.000
PP PELLET 9.978 12.15 0.000 PP PELLET 5.141 9.293 0.001
Compression Compression
PET 2214 9.004 0.054 PET 2.589 9.028 0.029
Compression 7 456 9319 0.000 Compression 5 557 9004 0.000
PE PE
Jeollanam-do i Jeollabuk-do i
Compression 5559 933 0.000 Compression 3 ;5 9003 0.003
PP PP
Glass Bottle Glass Bottle
(White) - - 1.000 (White) -6 9 0.000
Glass Bottle Glass Bottle
(o) - - 1.000 (o) -2.753 9 0.022
Glass Bottle Glass Bottle
(Blue-Green) ) ) UL (Blue-Green) = E AL
Scrap Iron 5.457 18 0.000 Scrap Iron 7.017 18 0.000
Iron Can 4.99 18 0.000 Iron Can 6.165 18 0.000
Aluminum 529 1159 0.000 Aluminum ¢ 130 o1l 0,000
Can Can
Newspaper  3.521 18 0.002 Newspaper  5.278 10.509 0.000
Corrugated 5 g6 11994 0.002 Corugated 079 13 0.418
Paper Paper
PE FLAKE 6.764 9.568 0.000 PE FLAKE 5.974 9.45 0.000
PP FLAKE 6.135 9.546 0.000 PP FLAKE 4.998 9.222 0.001
PE PELLET 7.493 10.587 0.000 PE PELLET 6.639 10.904 0.000
PP PELLET 6.555 11.239 0.000 PP PELLET  5.253 9.265 0.000
Compression Compression
PET 1.296 9.003 0.227 PET 2.581 9.083 0.029
Compression ¢ 317 933 0.000 Compression < 419 9022 0.000
PE PE
Chungcheong - Chungcheong .
nam-do Com‘;r;““’“ 5464  9.091 0000  buk-do Com‘f’fssmn 4982 9.026  0.001
Glass Bottle Glass Bottle
(White) -6 9 0.000 (White) -6.789 11.436 0.000
Glass Bottle 3 70 9 005 Glass Botlle ¢ 76 11480 0.000
(Brown) (Brown)
Glass Bottle Glass Bottle
(Blue-Green) ) ) 1.000 (Blue-Green) -8.573 ? 0.000
Scrap Iron  3.621 18 0.002 Scrap Iron 8.364 11.989 0.000
Iron Can 6.21 18 0.000 Iron Can 6.536 18 0.000
Aluminum g 07 10,085 0.000 Aluminum 5 210018 0,000
Can Can
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Table D. Results of ANOVA by COVID-19 outbreak; independent variable-regions, dependent variable-recyclable resource

price
Before COVID-19 After COVID-19
ltems Source of Sum of dar Mean value ltems Source of Sum of Mean F value
Variation Squares Square P Variation ~ Squares Square P
Between 500188 7 223.17 Between 151355 7 173364
Groups Groups
Newspaper ~ Within 11513 72 154879 1.441 0203 Newspaper  Within 394.4 7 1242 13.956  0.000
Groups Groups
Total 12713.49 79 Total 210795 79
Between 100088 7 586012 Between g); 288 7 118255
Groups Groups
Corrugated - Corrugated -
Paper N o490 7n g3ss OIS 0000 per WA g5t 70 g6 4469 0000
Groups Groups
Total 10116.99 79 Total — 2732.888 79
Between 10475 7 632,107 Between 51115 7 287307
Groups Groups
PE FLAKE Within 20932 72 29072 21.743 0.000 PE FLAKE Within 1063208 72 1476.678 0.195 0.986
Groups Groups
Total  6517.95 79 Total 108332 79
Between 15,9329 7 1467612 Between 005 7 1106429
Groups Groups
PP . PP .
FLAKE ~ Wthin 667 70 po01 77203 0000 g g Within oonegs 72 10s67s9 1047 0407
Groups Groups
Total 11641.99 79 Total 83833.8 79
Between o006 7 1416371 Between 117540 7 3496.498
Groups Groups
PE PELLET Within 30442 72 54781 25.855 0.000 PE PELLET Within 701829 72 974763 3.587 0.002
Groups Groups
Total 138588 79 Total 9465839 79
Between 50708 7 2267257 Between 110575 7 3499303
Groups Groups
PP PELLET Within 13554 72 18825 120.439 0.000 PP PELLET Within 369298 72 512914 6.823  0.000
Groups Groups
Total 172262 79 Total  61425.55 79
Between o036 187 7 1419.455 Between 150099 7 1668712
Groups Groups
Compression ——. Compression -
PET Within 3505 7 4868 291.586 0.000 PET Within 963309 72 1337.929 1.247 0289
Groups Groups
Total 10286.69 79 Total 1080119 79
Between o015387 7 1402.198 Between 2509287 7 107847
Groups Groups
Compression ——. Compression .
pET  VhIn o057 03qgy 60472 0000 Ly Within 1000301 72 1410088 0730 0623
Groups Groups
Total 11484.89 79 Total 109788.4 79
Between 30,9 187 7 547.027 Between 1143180 7 1633.127
Groups Groups
Compression ——. Compression .
pp  Within o3 g gse 03907 0000 T, Within o705 72 1191404 1371 0231
Groups Groups
Total 4445487 79 Total  97214.39 79
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Table D. Continued

Before COVID-19 After COVID-19
Between 55/ 487 7 7207 Between co 4 7 04629
Groups Groups
Glass Bottle . Glass Bottle .
(White) Within 13.7 7 0.19 378.76  0.000 (White) Within 364 7 0.506 187.177 0.000
Groups Groups
Total  518.187 79 Total 698.8 79
Between o 087 7 96.012 Between —yoc15 7 6945
Groups Groups
Glass Bottle . Glass Bottle .
(Brown) VHhnog gy goiz 7681 0000 Ty W ssy gy g 0026 0000
Groups Groups
Total  672.987 79 Total 541.55 79
Between g0 se7 7 13.798 Between 015 7 23879
Groups Groups
Glass Bottle I Glass Bottle .
(Blue-Green) "N o130 g gog 6042 0000 by Greeny VNN g gy ggos 292832 0.000
Groups Groups
Total 117.887 79 Total 173.95 79
Between 17395 7 1453421 Between 113175 7 1616743
Groups Groups
Scrap Iron  Within 19582 72 271.972 5.344 0.000 Scrap Iron  Within 13668 T2 477317 3.387 0.004
Groups Groups
Total  29755.95 79 Total 45684 79
Between o) 187 7 74508 Between 1 o167 200229
Groups Groups
Iron can ~ Within 126873 72 176213 0423 0.885  Iron can Within 165192 72 229433 0912 0.502
Groups Groups
Total 13209.49 79 Total 17983.8 79
Between 5510539 7 7157912 Between 5330000 7 762687
Groups Groups
Aluminum . Aluminum .
Can  WVhin ears 72 203354 00190 0000 e Within 1530073 72 2404129 172 0006
Groups Groups
Total 64746.89 79 Total 2264854 79
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