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Abstract

Purpose: This study seeks to develop behavior-induced automatic separation X-Bin for disposable cup speculators. Some students
throw away the contents. Research design, data and methodology: Therefore, environmental beautification workers spend a lot
of time sorting disposable cups at school garbage collection sites. Disposable cups that have been thrown away like this are bad
in terms of appearance and smell. In addition, cleaning inside garbage affects recycling rates and is closely related to
environmental problems. Results: Clean cleaning reduces the amount of garbage incinerated without being recycled and reduces
the cost of recycling. According to Korean Social Trends 2020, COVID-19 began to spread, and recycling of disposable items
such as disposable cups increased by about 15 percent from the same period last year. Conclusions: These are classified for
recycling, and the amount of garbage thrown on the streets is estimated to be larger. In order to prevent COVID-19s, the use of
disposable goods is inevitable, but facilities are needed to dispose of them properly.

Keywords : Recycling, nudge, disposable products, environmental pollution, work environment improvement
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1. Introduction The use of disposable products in Korea is so large that
it has become enough to regulate its use. Although the
1.1. Study of the Necessity and Purposes government started to regulate and people's use of

disposables decreased somewhat, COVID-19 increased
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consumption again as most stores offered disposable cups
instead of cups. In the summer, as orders for drinks
containing ice increase due to the hot weather, a pile of street
waste can be seen mixing with the remaining drinks, giving
off a bad smell.

In particular, at the university, in front of the library
reading room, in the corridor, and in the reading room trash
cans, they are filled with disposable cups containing drinks
that students drank. Typically, during the student's exam,
there are several times more disposable cups piled up in the
trash than usual.

Most students throw away drinks and cups without
separating them. Some students often discard the contents as
they are. In other survey, the reason for not separating was
because they were too lazy to do so, and 88% of the students
said that the reason for separating discharge was because of
environmental reasons (Ahn et al., 2020).

As a result, environmental beautification workers spend
a lot of time separating disposable cups in separate
collection points in schools. Disposable cups discarded in
this way are not good for aesthetics and cause an odor (Ahn
etal., 2019).

In addition, internal cleaning of garbage has a profound
relationship with environmental issues as it affects the
recycling rate. If it is well cleaned, the amount of waste that
cannot be recycled is reduced, and the cost of recycling is
reduced. In fact, as COVID-19 began to spread, the recycled
emissions of disposable items such as disposable cups
increased by about 15% from the same period last year
(Statistics Korea, 2020).

This is classified as recycling and discharged, and it is
estimated that the amount will be higher when the garbage
thrown on the street is added. Increasing use of disposable
products is inevitable to prevent COVID-19, but facilities
that can properly dispose of them are needed.

This study is to develop an action-inducing automatic
separation X canister for people who discard disposable
cups without permission, and it is said that garbage is treated
cleanly and hygienically.

1.2. Research Contents and Method

The purpose of this study was to develop a trash can for
convenient and hygienic separation of beverage contents
from disposable container.

Therefore, a questionnaire survey was conducted on
college students in their early to mid-twenties to find out the
reason for not disposing of disposable cups and contents.

Afterwards, based on the structural analysis of the
existing trash can and the above survey, we developed a
design of a new trash can that can solve the current problems
and investigated whether its function is appropriate.

Through this study, we attempt to present a design of a

trash bin designed to separate and dispose of the disposable
cup and its contents in search of the problem of the trash bin
where disposable cups and beverages are thrown together.

2. Research Development

2.1. Design and Research

One of the problems with the current trash can structure
is the structure of a single container in which disposable
cups and beverages cannot be separated.

Research of Behavior-induced Disposable Cup Automatic Separation X-Bin Study

1. Have you ever seen a disposable cup with leftover contents on the street or in a trash can?

>

Yes(go to question 1-1)
No
1-1. How did you feel about the disposable cup with the contents?

=
Select All

The environment is likely to be polluted.
It's unsanitary.

Unpleasant

Have no idea.

The others.

2. Where did you see the mostdisposable cups in your life?

-
Select All

Inthe school (in front of the library, reading room, lecture room, etc.)

Subway

Public park

Bus stop

The others.
3. Have you ever thrown the contents of disposable cups into the trash can without
emptying them?
P

Yes(go to question 3-1)

© No
3-1. If you have experience throwingit away, why?

-
Select All

There's no place to throw away the contents.
It'sinconvenient to clean
Other people threw it away the same way.
I thought someone would clean it up even if | didn’t.
The others
4, Which case do you think would be more effective when writing a notice to induce a

particular action?

¢ Coercive or negative speech

" Non-forceful or positive speech

SUBMIT

Figure 1: Behavior Survey for Disposable Cups
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1. Have you ever seen a disposable cup with leftover contents on the street
orin a trash can?

Unhide Reset Sort l Combination

Yes(go to
question 1-1)

o

Yes(go to
9

Figure 2: Survey Results of Disposable cups
with contents

1-

N

. How did you feel about the disposable cup with the contents?

Unhide [ Reset Sort [ Combination

Unpleasant

It's
unsanitary.

The
environment is
likely to be
polluted

Have no idea.

The others

No response

0 0 D D D D @ L]

Figure 3: Survey Results of feeling about
disposable cups with contents

Through the survey, 90.8% of people have seen a
disposable cup with contents on the street or in a trash can.
Many of them think that the environment is likely to be
polluted, and they feel unpleasant and unsanitary.

3. Have you ever thrown the contents of disposable cups into the trash
can without emptying them?

Unhide Reset Sort Combination

Yes(go to
question 3-1)

.Nu

Figure 4: Survey Results of throwing disposable
cups with contents

3-1. If you have experience throwing it away, why?

Unhide I Reset Sort I Combination

It's
inconvenient
to clean.

I thought
someone would
cleanitup even
if 1 didn't.

Other people
threw it away
the same way.

There's no
place to throw
away the
contents.

The others

No response

o

10 D D [ D (&1] D

Figure 5: Survey Results of the reason of
Throwing Disposable Cups with Contents

The main reason people do not separate the disposable
cup and the contents was identified as inconvenience and the
absence of a place where the contents could be separated and
discarded.

Based on the above results, it was intended to improve
the structure of the existing trash can, rather than forcing
those who dispose of the trash to separate disposable cups
and beverages.

Thus, it was decided to develop a trash can that
automatically separates discarded disposable cups and
beverages from the trash can.
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2.2. Steps to Make the Trash Can

» 1. Designed to ensure liquid and
disposable cups are separated through a
semicircular manure.

2. Designed to facilitate disposal and

.. cleaning by installing a cap at the

bottom of the contents compartment

2.2. Designed to be separated from
f the debris in the bin by installing
additional manure on the cap.

3, Designed for easy movement and
@ mobility of workers to sewage
i treatment plants through movable
‘ wheel installations
= 4. Additional compartments of contents
are designed under the compartment of
+ disposable cups so that even beverages
that cannot be separated can be separated.
4.2. By making the base slope, shear force
is applied to the liquid to help the
remaining residual liquid fall out a little
better.

Figure 6: Primary Prototype of the Trash Can

Step 1. Compared with the existing trash can, I studied
and developed the first prototype.

Step 2. Semi-circular strainer — The upper plate of the
separate bin is designed so that the liquid and disposable
cups are clearly separated through a semi-circular strainer
rather than a straight hole.

Step 3. A stopper was installed in the center of the bottom
of the contents compartment to facilitate the operator's
disposal and cleaning. In addition, a strainer was installed at
the stopper so that the waste and beverages in the barrel
could be clearly separated.

Step 4. Wheels-It is designed by installing fixed and
movable wheels so that workers can move to the sewage
treatment plant without difficulty and have good mobility.

Step 5. An additional content compartment was designed
under the disposable cup compartment so that beverages that
could not be separated can be separated. Furthermore, by
making the bottom inclined, the shear force acts on the
liquid, so that the residual liquid can be separated and
removed even a little better.

2.2.1. The Meaning of Nudge

Nudge means ‘to prick his side.’ It refers to a method of
inducing choice by intervening flexibly without being forced
to do so. This word was introduced and popularized in The
Nudge, co-authored by behavioral economist Richard Thaler
of the University of Chicago and Professor Cas Sunstein of
Harvard University's Law School (Kang, 2016). The essence

of the nudge is to induce action without orders or instructions.

A fly-shaped sticker on a men's toilet urinal is one of the
typical nudge examples.

It is said that the amount of urine that falls out of the
urinal after the fly sticker was applied decreased by 80%.

This nudge effect is that the members of the organization
are not aware of it and are not very stressed, rather than
forcefully applying pressure to make the organizational
system work.

It is expected that it will be effective according to the
characteristics of human behavior, "coordination behavior"
and "cooperation" among the basic forms of social behavior.

® Response Number of responses
® coercive or negative language 22 88%

® Uncoercive or positive speech 225 89.6%

® No response 4 1.6%

Figure 7: Nudge Survey Results

When trying to induce a specific behavior through the
survey results listed above, most people prefer positive
speech rather than coercive or negative speech.

Therefore, the content of the text should be written in a
positive and gentle nuance.

For the overall standard, refer to the' Safety and Health
Signs' of the'Occupational Safety and Health Act', and mark
the sign (text) near the entrance of the trash can and make it
according to the following conditions.

e Make it in an appropriate size for easy identification.
e The size of figures and symbols should be at least 30%
of the overall standard of the label.
e Use a material that is not easily damaged or deformed.
(Vinyl film attached or stamped form used)
e Use a contrasting color so that the letters (pictures) on
the cover can be distinguished from the background.
2.2.2. Patent Confirmation Inspection
There are no intellectual property rights.
2.3. Design and Development
2.2.1. Design basis

There are no intellectual property rights.

Figure 8: Final Prototype (front)
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This design is the final prototype by adding more ideas to
the first prototype. This design is an idea that the disposable
and the contents of the cup are automatically separated when
the contents are thrown. When the cup is put upside down in
the direction the contents enter, the contents and the cup pass
through A, the contents accumulate in B, and the cup
accumulates in C along the slope. Therefore, the name of the
liquid automatic separation bin is 'X bin'.

Figure 9: Final Prototype (back)

A-Height-adjustable handle: It is designed by attaching a
handle that can adjust the height to make it convenient for
cleaning workers to move the trash can and not put a burden
on the body.

B-Upper filter plate: Design the filter plate to be inclined
by about 35 degrees so that disposable cups are stacked in the
left space C. The filter plate is designed so that the liquid
phase and the disposable cup are clearly separated through a
semicircular filter screen.

C-Lower filter plate: It is designed to be able to separate
liquid that could not be separated by installing the
semicircular filter screen once more under the disposable
cups. The strainer was designed as an assembly type for easy
cleaning.

D-It is designed so that the bottom surface is inclined so
that shearing force acts on the liquid so that the residual
liquid can be separated and removed even a little.

E-A cap was designed to be installed at the bottom of
each bin in the direction of the handle A so that the operator
can easily clean the trash bin and discard the contents. In
addition, it was designed to completely separate the waste
and liquid in the barrel by installing an additional strainer at
the stopper.

F-Wheels: It is designed so that the operator can move to
the sewage treatment plant without difficulty and good
mobility through the installation of fixed/movable wheels.
This can further lead the worker away from musculo skeletal
diseases and back pain.

G-The height of the trash bin was calculated taking into
account the proper working height for humans. It is based on

ergonomics. The design based on the average of the human
body measurement data is used. The reason for using a
design based on the average is that people of various
physiques use it.

Figure 10: The Shape of B-1

Figure 11: The Shape of E-1

2.3.2. Design Drawing of Trash Can

E .

n. N

B s B
[
= ;

I
Figure 12: Design Drawing of Trash Can

3. Comparison with Trash Can
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Table 1: Main Contents of the Trash Can Design Drawing

X-trash Trash Subway
canon
can trash can
campus
Can the liquid
be thrown o X X
away
together?
Is it convenient
for cleaning
workers to (0] X X
move trash
cans?
Is it good when
empty]ng and o X o
washing the
trash can?
Does it trigger
user behavior? 0 X X
Is it hygienic? (0] X (0]
Does an odor
occur? A 0o X
Is it
economical? A A 0

3.1. Comparison with Regular Trash Can

P > =

Figure 13: Trash Can in School

The trash cans installed in our school were compared
with the X bins. First of all, the trash cans installed in our
school are trash cans in which the contents and containers
cannot be separated.

When comparing X-pass, first, there is a difference
between odor and hygiene problems. Since the contents of
the X can be separated, the contents left behind and the
disposable cup are not mixed together, so it is superior to the
trash can in school in terms of appearance and odor problems.
Second, from the perspective of workers who clean the trash
bins, the X bins with wheels are more convenient to move
than the trash bins in the school that do not have wheels.

Finally, the X can have a space for the contents to be
discarded. The nudge design naturally induces the behavior
of separate collection, so the X-can is superior to the trash
can in the school in terms of recycling and cleaning issues.

3.1. Comparison with Regular Trash Can

Figure 14: Subway Trash Can

The trash cans installed in the subway and X cans were
compared. The trash cans installed in the subway are trash
cans that can be collected separately, and a collection box for
drinking water is installed. In terms of hygiene, subway trash
bins are superior to X bins because they have a drink-only
container and the entrance is narrow, so it doesn't smell bad.

However, musculoskeletal burden of repeated and
intense work by workers is higher than the musculoskeletal
burden experienced by manufacturing workers (Kim et al.,
2013). In terms of ergonomics, compared to subway trash
bins that require heavy collection bins to be lifted in the
process of moving and emptying trash bins, X bins have
wheels and a valve at the bottom, so workers can be distant
from musculo skeletal disorders and low back pain. It also
has a differentiation that induces behavior with a nudge
design.

24



SM. LEE, SH. KIM, YN. KIM, HJ. BYUN, LS. KWON, MJ. JUNG, WT. KWON /Journal of Wellbeing Management and Applied Psychology Vol 4 No 1 (2021) 19-25

4. Conclusions

In this study, in order to propose measures to improve
trash cans on campus, a survey was conducted on 20s, the
main users of trash cans on campus, and analyzed and studied
based on statistical data. The results are as follow.

The main reason people do not separate the disposable
cups from the contents is the inconvenience and the absence
of a place to discard the contents. Based on this, a trash bin
that automatically separates trash was envisioned, and the
numerical value was determined by applying ergonomics.

The height of the trash bin was designed to be 83cm,
width 100cm, and length 56cm, which is half the average
height of 20s. There are two beverage outlets at the bottom
with a diameter of Scm. An additional strainer was installed
in the space with the separated disposable cup to allow
residual liquid that could not be separated to escape to the
bottom. In addition, handles and wheels are attached for
convenient movement of the environmental sanitation center.
As a design, a nudge that induces separate collection was
used.

Unlike the trash bins on campus, the X bin is superior in
appearance and odor problems as its contents can be
separated, and it is convenient to move with wheels. By
presenting the X can, we expect to solve the problem of bad
smell and aesthetics in the school and increase the recycling
rate through separate collection.
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