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Abstract: This study explores the factors that affect consumer adoption of reusable packaging
in South Korea’s food delivery market. Adopting a mixed-method that includes interviews and
an online survey of 137 consumers aged 18 to 30, the analysis, using an ordered probit model,
reveals key drivers of the likelihood of switching to food delivery services using reusable
packaging. Positive influences include environmental concerns, intention to take action on
disposable packaging, willingness to pay extra, and awareness that reusable packaging does
not require washing. However, challenges such as hygiene concerns and higher delivery fees
deter consumers from switching to reusable package option. Demographic factors like living
arrangements and gender show minimal impact. In response to the findings, the study suggests
strategic solutions, including a pilot program, to overcome barriers and effectively demonstrate
the benefits of reusable containers.

Keywords: reusable food package (RFP); hygiene concerns; environmental awareness;
ordered probit model; consumer adoption

1. Introduction

The evolution of e-commerce and improvements in living conditions have
significantly transformed the food delivery industry (Jang et al., 2023). Furthermore,
the demand for food delivery has particularly escalated since the COVID-19 pandemic
began (Dillard, 2021). Although food delivery services are popular for their
convenience and time-saving advantages, they significantly contribute to plastic waste,
highlighting a lack of responsibility in upholding SDG 12: Responsible Consumption
and Production, and SDG 13: Climate Action. In 2020, South Korea produced a total
of 72.93 kilotons of plastic through food delivery services (Jang et al., 2023). Reusable
packaging was introduced as an option to reduce environmental impacts in the
packaging sector and address this problem. For example, in 2021 Returnlt service was

launched as a consumer alternative. Returnlt operates on a simple yet effective four-
step process: providing eco-friendly reusable containers where needed, delivering food
in these reusable containers to consumers, collecting all used reusable containers, and
thoroughly cleaning the collected reusable containers at a dedicated cleaning center.
However, such efforts faced several challenges in adoption due to several reasons. This
paper aims to examine the key factors influencing consumer adoption of reusable food
packaging options and identify strategies to promote more sustainable practices in the
food delivery market. To test our hypotheses, we adopted a mixed method,
incorporating both interviews and surveys, targeting consumers aged 18 to 30 in Korea.
The paper is structured as follows: after the introduction, a review of relevant literature
on reusable food packaging is provided. Section 3 details the materials and methods,
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followed by Section 4 results and discussion. Finally, Section 5 presents conclusions
including possible limitations of the study.

2. Literature review

There are several factors that affect consumer behavior toward environmentally
friendly products, emphasizing the role of environmental concern, government
incentives, and perceived convenience in shaping consumer attitudes and practices.
Environmental concern has consistently influenced consumer practices toward eco-
friendly products. Minton and Rose (1997) initially identified that consumers who are
environmentally conscious tend to take specific actions, such as supporting
environmental initiatives, paying extra taxes on environmental protection, and
boycotting companies that pollute. After a few decades, environmental concern
remains a powerful motivator. Long et al. (2022) investigated UK consumers aged 25—
44 and figured that the environmental benefits of using reusable packaging foster a
sense of personal impact, motivating these consumers to employ sustainable practices.
Similarly, Rakesh and Valsalachandran (2024) identified that consumers increasingly
display a positive tendency toward eco-friendly practices, reinforcing the lasting
impact of environmental concerns on consumer behavior.

In addition, government engagement plays a significant role in shaping consumer
behavior. Chen et al. (2022) demonstrated that adjusting incentives can significantly
impact adoption rates for energy-efficient retrofits, while environmental impact
reinforces sustainable attitudes and values. Similarly, Homonoff (2013) analyzed how
financial incentives including tax and bonus, affect consumer choice on disposable
bags, suggesting that well-structured policies could encourage the long-term adoption
of reusable packaging. Fan et al. (2023) emphasizes optimizing the limited
government resources allocation can help mitigate panic-buying behavior- boost
public acceptance of reusable food packaging in the context of our study. Obstacles to
adopting reusable packaging have been identified as crucial factors that impact
consumer willingness. Miao et al. (2023) implemented a study among Dutch
participants and found that inconvenience, concerns on contamination, willingness to
pay, and the extra effort required in comparison with conventional packaging are
significant obstacles. The study underscores that familiarity and convenience with
reuse systems are important for translating initial interest into long-term habits.
Another research highlights similar challenges are Miao et al. (2024) that investigated
how consumers react information on the environmental break-even point (e-BEP) for
reusable packaging. They discovered that those who are experienced may show
increased skepticism when faced with higher e-BEPs, affecting their perceived
effectiveness of reusable systems. Schuermann and Woo (2022) identified three main
barriers to reusable container adoption in South Korea: limited knowledge among
consumers, limited availability, and cost considerations. Carvalho et al. (2022) in
Brazil also highlighted consumers’ limited understanding of waste management as
citizens hinders the adoption of reusable packaging.

Concerns on safety and hygiene also play a crucial role in determining consumer
acceptance of reusable packaging. Mastria et al. (2024) identified that while
environmental benefits initially attract consumers, contamination concerns and the
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convenience of returning reusable containers strongly affect whether consumers make
reusable packaging a habitual choice. Likewise, Noéth et al. (2024) underscored that
issues surrounding cleaning and hygiene are paramount in the food industry as
reusable packaging is perceived as a more complex and costly option compared to
conventional packaging.

Consumer willingness to pay for environmentally friendly packaging varies
depending on convenience and cost. Schuermann and Woo (2022) noted that South
Korean consumers are willing to pay KRW 2260 for reusable containers if they are
easily returned or collected. Carvalho et al. (2022) further indicated that consumers
prefer biodegradable packaging and are willing to pay up to 5% more for it, given its
perceived safety benefits. Supporting these findings, Rakesh and K (2024) reported
that consumers often favor reusable packaging over merely “green” alternatives,
showing a readiness to pay extra for practical, reusable options.

3. Materials and method

3.1. Research design and sampling

This study adopts an explanatory research design to explore the factors for
employing reusable packaging options in food delivery services. Short-term consumer
transition due to green consumption is a significant topic, as few research studies focus
on the consumer perspective regarding reusable packaging for food delivery. Since
strong initiatives from companies or governments specifically dedicated to reusable
packaging are needed, discussing the transition to such systems could provide valuable
insights. Initially, desk research was conducted to evaluate the current state of general
reusable packaging and food delivery services. The explanatory research helps to
describe the consumer’s barrier to adopt reusable packaging. To further refine the
research question and formulate hypotheses, a series of pre-interviews were conducted
with 12 university students in their 20s (See Appendix for interview questions).
Insights from these interviews were used to develop the survey questionnaire and
support the findings of the literature review. During the data collection, descriptive
research was used to explore the consumers’ behavior and perception within the
sample group and identify the main obstacles and facilitators to adopting reusable
packaging for food delivery in South Korea by using a Google survey. A mixed-
method approach was adopted, utilizing qualitative and quantitative data collection
techniques. The qualitative component involved gathering data on participants’
experiences and backgrounds related to food delivery services and reusable packaging.
The quantitative component was designed to measure consumer satisfaction and
dissatisfaction levels with current reusable packaging options in food delivery.

This study on consumers’ willingness to use reusable delivery packaging
specifically targeted young adults aged 18 to 30 who are Korean nationals. This
demographic was selected due to its significant role as primary consumers in the food
delivery market and its potential to adopt new sustainable practices early on. A survey
in 2021 by the Korea Consumer Agency revealed that individuals in their 20s had the
highest frequency of food delivery app usage, with 88.5% reporting usage at least once
a week. This age group also demonstrated a strong preference for mobile ordering,
aligning with their tech-savvy lifestyle (Korea Consumer Agency, 2021). Additionally,
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a 2020 report by the Ministry of Agriculture, Food and Rural Affairs highlighted that
consumers in their 20s and 30s are the primary customers of food delivery services,
accounting for over 60% of total orders. This emphasizes the groups’ pivotal role in
driving the growth of South Korea’s food delivery market (Ministry of Agriculture,
Food and Rural Affairs, 2020). Existing research indicates that people in their twenties
are more attentive to environmental issues (Ballew et al., 2019; Pew Research Center,
2021). By focusing on this group, the study aims to capture the attitudes of those most
likely to embrace reusable packaging, potentially influencing broader market trends
toward sustainability. The decision to target this demographic is further supported by
the concept of “Meaning Out,” which describes consumption patterns driven by
personal beliefs and values. As Yi states in his study, “Meaning out” represents a
growing trend within value-based consumption, encompassing ethical purchasing and
eco-friendly practices such as zero waste. This trend is particularly strong among the
MZ generation, who are proficient with digital media. It is anticipated that as more
individuals express their preferences on social media, these value-driven choices will
disseminate more rapidly, increasing their overall impact (Y1, 2024). Furthermore, this
demographic is identified as one of the most frequent and heavy users of food delivery
services as mentioned. In accordance with a report by Consumer Insight, the usage
rate within the last three months was notably high among individuals in their 20s
(84%), slightly behind those in their 30s (87%). They are also likely to use a higher
number of delivery apps per person (1.9 apps) and frequently compare multiple apps
before making a choice (45%), both of which exceed the average figures. This
positions them as core consumers who are well-versed in the characteristics of delivery
apps and exhibit careful, informed consumption behavior. Considering these factors,
the sample size and composition were meticulously designed to reflect the behaviors
and attitudes of this key demographic. This approach ensures that the findings are
relevant and applicable to ongoing efforts aimed at promoting sustainable
consumption within Korea’s food delivery sector. This sampling strategy provides
insights that are both reliable and aligned with current trends in eco-friendly consumer
behavior and the evolving food delivery market.

3.2. Semi-structured interviews and hypotheses

Before formulating the main hypotheses based on the research objectives, an
investigation was conducted to understand why reusable container delivery services
are not effective from the consumer’s perspective. Interviews with 12 participants
provided valuable insights into this issue. Regarding awareness of environmental
issues, participants expressed varying levels of concern about environmental problems.
While not all exhibited profound concern, many reported taking actions to make a
difference, such as using tumblers instead of disposable cups and making efforts to
recycle properly. As for the experience of food delivery service, participants
frequently used food delivery services and disposed of leftover packaging in various
ways, often feeling guilty about the waste generated. The cost was a significant factor,
with many stating they would not use a delivery service if the fee was considered
expensive.
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Through the interviews, key barriers and facilitators to adopt reusable container
delivery services were identified. Overall, while participants recognized the
environmental benefits of reusable containers, concerns about hygiene, costs, limited
options, and the inconvenience of returning containers hindered their adoption. Based
on these insights from interviews and findings from the literature review, hypotheses
were formulated as Table 1 describes.

Table 1. Key insights from the Interview and hypotheses.

Factors Interview details Hypotheses
The interviewees showed varying levels of interest in
environmental issues, with most expressing moderate 1 .
. . . . . Consumers with higher environmental concerns of
Environmental concern and some taking small actions like using reusable 7. -
. . . . . disposable food packages would be more willing to
concerns containers, recycling, and reducing plastic consumption.

Hygiene concerns

Fee issues

Limited restaurant
options

Inconvenience of
return process

“I tried to consume less plastic by carrying my bottle

change to reusable packaging delivery service.

while ordering drinks and using fewer plastic.”

Participants were worried about the cleanliness of reusable
containers, expressing concerns about insects, odors, and
the thoroughness of the cleaning process. Consumers would hesitate to use reusable packaging

“Reusing contai

ners repeatedly raises concerns about their delivery services due to concerns about the cleaning and

cleanliness,” and “I am hesitant to use them due to sanitization process before the containers are reused.
concerns about the possibility of insects or odors if
collection isn’t done promptly.”

The potential cost of using reusable containers was a

major deterrent.

Many participants indicated they would only consider
using the service if there was no price difference from

existing options

“If there’s no price difference, there’s no reason not to use

lt ”

The availability

packaging service affected. willingness to use the service
“If it is easy to access, | would use it.”

A reusable container delivery service provided without
any difference in price from existing options would lead to
widespread consumer adoption of reusable container
delivery services.

The higher number of restaurants participating in the
reusable packaging service would encourage regular
consumers to use reusable packaging options while
ordering food delivery.

of restaurants participating in the reusable

The process of returning reusable containers was
considered cumbersome.

Many people currently clean disposable plastic food

packaging after

packaging service, which eliminates this step, would

likely appeal to

The process of returning the reusable containers would
come as inconvenient to the consumers and would
discourage them from using the reusable packaging
service.

delivery, so a reusable food delivery

consumers.

Participants expressed a preference for a simpler process,
with some noting that it would still be more convenient
than managing disposable containers.

3.3. Online survey

The online survey was conducted from 5 June 2024, to 7 June 2024, targeting
individuals aged 18 to 30 in South Korea. The survey was distributed through the
Everytime application, a popular online community for university students in South
Korea, and Pickply, a platform for creating and sharing curated content collections.
Everytime allows students to post questions, make contact, and engage in discussions,
serving as a key online space for the student demographic. Pickply enables users to
create personalized content collections, sharing their interests and expertise with
others.

The survey aimed to explore consumer behavior, perceptions, and barriers to
adopting reusable packaging for food delivery in South Korea. The key areas covered
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by the survey include the usage of delivery app services, motivations, and concerns
regarding reusable packaging, potential hygiene issues, delivery fee pricing, the
availability of participating restaurants, and the return process for reusable containers.
Additionally, demographic questions were included to analyze how factors such as
age, income, living arrangements, and life stages influenced responses.

The survey successfully collected responses from the targeted age group, with
31.5% of respondents being male and 68.5% female. The summary of the survey
questions is provided in Table 2.

Table 2. Summary of the online survey questions.

Section

Details

Usage of delivery app services
Adoption of reusable food package

Hygiene concerns

Pricing and fees
Restaurant availability
Return process

Demographics

The frequency of food delivery app usage, awareness of reusable packaging options, and general
attitudes toward environmental impact.

The factors that motivate or hinder the adoption of reusable packaging services.

Respondents’ concerns about the cleanliness and safety of reusable containers, a key barrier identified
in the pre-interviews.

Respondents’ willingness to pay for reusable packaging services and their sensitivity to pricing
differences between reusable and single-use options.

The impact of the number of participating restaurants on their willingness to adopt reusable packaging.

Perceived convenience or inconvenience of returning reusable containers and how it influences
adoption decisions.

Age, gender, living arrangements, life stage, and monthly expenditure on food delivery.

Each section of the survey was designed to validate specific hypotheses related
to the adoption of reusable packaging in food delivery services. The questions were
carefully crafted to capture a comprehensive understanding of consumer preferences,
concerns, and potential incentives that could encourage a shift towards adapting
reusable containers

3.4. Model formulation: Ordered probit model

This paper employs an ordered probit model to examine the factors influencing
how likely the consumers to switch to a food delivery service that uses reusable
packaging. This approach was chosen because the dependent variable in the study is
ordinal, ranging from 1 (Very Unlikely) to 5 (Very Likely). To appropriately analyze
a dependent variable with such ordered categories, the ordered probit model is used
instead of the standard binary probit to account for the increasing effect associated
with higher values of the dependent variable. Ordered models can be categorized into
logit and probit based on the assumed probability distribution of the error term (&;).
The logit model does not assume normality, while the probit model assumes that the
error term follows a normal distribution. As noted by Hill et al. (2011), the results
produced by logit and probit models are generally very similar. Since most studies
prefer the model that assumes normality, this paper employs the ordered probit model
(Lee et al., 2021).

Several studies in consumer behavior (Kim and Boyd, 2006; Moras et al., 2024;
Priyadharsini et al., 2017) have adopted the ordered probit model due to its ability to
handle ordinal data by assuming an underlying continuous distribution of responses,
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providing more nuanced insights into the factors influencing consumer decisions. In
an ordered probit model, the random error associated with this continuous descriptor
is assumed to follow a normal distribution (Greene, 2012). According to Lancaster’s
demand theory, a consumer’s utility for a product is derived from its attributes, which
in this context involves the choice to switch to reusable food packaging (Kim and
Boyd, 2006). An individual consumer’s utility function or preference ranking is
hypothesized to be represented by the consumer’s likelihood ranking (1 = very
unlikely, 2 = unlikely, 3 = neutral, 4 = likely, and 5 = very likely) to switch to reusable
packaging options. These rankings are determined by a vector (X) of factors, including
environmental, hygiene, cost, convenience, and demographic characteristics of the
respondents. By applying the ordered probit model, this study aligns with established
consumer behavior research practices, providing a rigorous and reliable analysis of
factors influencing consumers’ adoption of sustainable packaging.

Equation (1) is the formula for the ordered probit model. y; as a dependent
variable indicates how likely the consumers are to switch to a food delivery service
that uses reusable packaging and x; is the explanatory variables, and the factors that
affect the dependent variable. €; has a normal distribution with an error term (g;~N [0,

.
yi =Bxit+& (1)
Also, the dependent variable y; is an optional category and can be represented as
in Equation (2). y; is the individual’s willingness to use reusable food package

delivery service in ordinal order from 1 to 5, and 74, ..., T5 is the parameter to be
estimated in the model with a cutoff point of 1.

y; = 1,y < t;(Very Unlikely)

y; = 2,11 <y; < 15(Unlikely)

y; = 3,1, <y; < 13(Neutral) )
y; = 4,13 <y; < 14(Likely)

y; = 5,14 < y;(Very Likely)

Once the change interval of y; is established, the next step is to map this interval
to the discrete variable y;, and determine the probability of y; within each interval.
The thresholds t;, T, , T3, and T, are estimated based on the parameter .
Consequently, the probability that a respondent will choose a food delivery service
using reusable packaging, as represented by the observed ordinal data y;, can be
defined by Equation (3) (Gao et al., 2023).

P(y; = jlx) = ¢(rj — Bx) — o(Tj-1 — Bx;) (3)

Here, ¢ is represents the cumulative probability function of the standard normal
distribution of the error term (g;). Using Equation (1), the probability corresponding
to the severity of the accident can be expressed as shown in Equation (4).
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P(y; = 1lx) = (11 = Bx;)
P(y; = 2Ix;) = (t2 — Bxi) — ¢ (11 — fx;)
P(yi = 3|x;) = ¢(t3 — Bx;) — (12 — Bx;) (4)
P(yi = 4lx;) = ¢ty — Bxi) — (13 — Bx;)

P(y; = 5|x;) = ¢(ts — Bx;)

4. Results and discussion

4.1. Basic Statistics

Table 3 shows the description and definition of the variables and their descriptive
statistics. The dependent variable is consumers’ willingness to switch to a food
delivery service that uses reusable packaging. The dependent variable is categorized
into very unlikely (y; = 1), unlikely (y; = 2), neutral (y; = 3), likely (y; = 4), very
likely (y; = 5) according to the participants’ responses. The independent variables are
the factors that influence consumers’ willingness to switch to reusable food package
delivery service. The independent variables include respondents’ environmental
concern, environmental action on disposable package, hygiene concern, delivery fees,
willingness to extra-pay for RFP, monthly expenditure on food delivery, available
restaurant, awareness of no washing, waiting time for collection, monthly expenditure
on food delivery, gender, living arrangement, which have been reviewed in previous
studies and semi-structured interviews.

Table 3. Variables and basic statistics.

Variables

Definition Average S.D.

DV

v

Switch to RFP

Environmental concern

1 = very unlikely

2 = unlikely

3 = neutral 3.53 1.11
4 = likely

5 =very likely

1 = not at all concerned

2 = slightly concerned

3 = moderately concerned 3.69 1.00
4 = very concerned

5 = extremely concerned

1 = not at all necessary
2 = slightly necessary

Environmental action on disposable package 3 = moderately necessary 4.17 0.83

Hygiene problem

4 = very necessary
5 = extremely necessary

1 =not at all concerned

2 = slightly concerned

3 = moderately concerned 3.69 1.00
4 = very concerned

S=extremely concerned
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Table 3. (Continued).

Variables Definition Average S.D.

1 = less than 2000 won
2 =2000 won ~ less than 3000 won

Appropriate delivery fee 3 = 3000 won ~ less than 4000 won 1.49 0.62
4 =4000 won ~ less than 5000 won
1 = do not want to pay extra
2 = less than 1000 won

Willingness to extra-pay for RFP 3= 1000 won ~ less than 2000 won 1.60 0.94

4 =2000 won ~ less than 3000 won
5 =3000 won ~ less than 4000 won
6 = more than 4000 won

1 =1 out of 5 restaurants in my area
2 =2 out of 5 restaurants in my area
Auvailable restaurant to increase use of RFP 3 =3 out of 5 restaurants in my area 3.02 1.15
4 =4 out of 5 restaurants in my area
5 = all restaurants in my area

0=no

Awareness of no washing 1=yes

0.50 0.50
1 =less than 10 min
2 =10 min ~ less than 20 min
3 =20min ~ less than 30 min

Waiting time for collection 4 =30min ~ less than 40 min 3.25 1.83
5 =40 min ~ less than 50min
6 =50 min ~ less than 60 min
7 = more than 60 min

How much money do you spend on meal delivery

Monthly expenditure on food delivery per month? 153540 164469
Gender 0 =male 0.69 0.47
1 = female

1 = living with family
Living arrangement 2 =living with roommates 1.73 0.87
3 =living alone

Table 4 presents the frequency and percentage of respondents for the question
assessing the dependent variable.

Table 4. Response for willingness to switch to RFP.

Willingness to switch to RFP Frequency Percent (%) Cumulative (%)
1 = very unlikely 7 5.11 5.11

2 =unlikely 17 12.41 17.52

3 =neutral 39 28.47 45.99

4 =likely 45 32.85 78.83

5 =very likely 29 21.17 100.00

Total 137 100.00

4.2. Analysis results and discussion

As Table 5 represents, the ordered probit model results show the factors
influencing consumers’ likelihood of switching to a food delivery service that uses
reusable packaging. First, for environmental factors, Environmental Concern (0.436)
and Action on Disposable Package (0.480) are significant positive predictors. This
suggests that individuals already concerned about environmental degradation, climate
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change, and plastic pollution are more likely to adopt reusable packaging, as it aligns
with their values and desire for a positive environmental impact. In addition, those
who act, such as recycling or minimizing single-use items, are significantly more
likely to switch to reusable options. Second, for the hygiene factor, Hygiene Problem
(—0.171) acts as a notable obstacle, decreasing the likelihood of adopting reusable
packaging. Negative perceptions on cleanliness, possible contamination, and the
thoroughness of the sanitization process contribute to consumers’ hesitation. Reducing
this barrier may require businesses to communicate their hygiene practices
transparently, ensuring customers that reusable containers meet high standards of
cleanliness. Third, regarding the cost factor, Appropriate Delivery Fee (—0.485) as a
negative coefficient shows that higher delivery fees decrease the likelihood of
switching. A higher delivery charge is a deterrent, as consumers may think of it as an
unnecessary premium, especially if they’re already paying for convenience.
Willingness to Pay Extra for RFP (0.576) is a significant positive factor, indicating
that those willing to pay more for RFP are more likely to switch. This positive
coefficient suggests a subset of consumers who view the added cost as an investment
in environmental responsibility. Marketing reusable packaging as a premium, eco-
friendly service may attract such segment of consumers. Monthly Expenditure on
Food Delivery (0.099) indicates higher monthly spending on food delivery increases
the likelihood of switching. Frequent users may also recognize the cumulative
environmental impact of disposable package use, making them more receptive to
sustainable alternatives. Fourth, for the convenience factor, Awareness of No Washing
Required (0.514) positively impacts the likelihood, suggesting that knowing reusable
packaging does not require washing makes consumers more likely to switch. This
factor indicates that clear communication about the service’s convenience can
positively influence consumer willingness to switch to reusable packaging. As Fan et
al. (2023) indicates, social media can play a role in contributing to enhance
communication transparency by providing timely and accurate information. Available
Restaurants (0.091) and Waiting Time for Collection (0.057) were insignificant,
indicating they do not strongly influence the decision to switch. Finally, for
demographic factors, living arrangement (—0.194) indicates a slight reduction in the
likelihood of switching for certain types of living situations. For example, consumers
living in shared households or with family may find it inconvenient to manage the
storage or return of reusable containers, while those living alone might find it easier
to adopt this change. This insight suggests that adoption strategies could be more
successful if tailored to individual living conditions. Gender (—0.038) is not
statistically significant in predicting adoption of reusable packaging. This finding
highlights that, while other studies suggest some gender differences in environmental
behavior, the choice to switch to reusable packaging is influenced more by practical
and cost-related factors than by gender in this context. Overall, environmental
concerns, willingness to pay extra, and awareness of convenience benefits (like not
needing to wash the containers) are primary motivators for consumers. These factors
highlight the profile of a consumer who is environmentally motivated, values ease of
use and is willing to invest slightly more in a sustainable option. Emphasizing these
benefits in marketing strategies and ensuring that the process is as convenient as
possible could increase adoption. On the other hand, high delivery fees and hygiene

10
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concerns act as the main deterrents. Consumers who perceive reusable packaging as
less hygienic or as requiring a high delivery fee are less likely to switch. To overcome
these barriers, food delivery services could focus on maintaining competitive pricing
and communicating stringent hygiene standards. Educating consumers on the safety
protocols for reusable containers may alleviate hygiene concerns.

Table 5. Results of the ordered probit analysis.

Factors Variables coefficient S.E. t-ratio
Environmental concern 0.436%** 0.132 3.30

Environment
Environmental action on disposable package 0.480%** 0.157 3.06

Hygiene Hygiene problem -0.171* 0.101 -1.70
Appropriate delivery fee —0.485%* 0.200 —2.43

Cost Willingness to extra-pay for RFP 0.576%** 0.139 4.15
Auvailable restaurant to increase use of RFP 0.091 0.091 1.01

Convenience Awareness of no washing 0.514%* 0.210 2.45
Waiting time for collection 0.057 0.056 1.01
Monthly expenditure on food delivery 0.099** 0.043 2.32

Demographic Gender —0.038 0.217 —0.18
Living arrangement —0.194* 0.114 -1.71

Observations 137

Pscudo-R? 0.2217

Log-likelihood —155.99763

5. Conclusion

The increasing waste from food delivery has caused significant negative
environmental impacts throughout its life cycle (Liu et al., 2020). This packaging
typically has low recycling value and is often contaminated with food residues, leading
it to be primarily disposed of in landfills or through incineration (Song et al., 2018).
Therefore, mounting environmental pressure calls for a reassessment of our economic
model to reduce environmental impacts (Coelho et al., 2020). Transitioning to a
circular economy can help improve resource efficiency and support this balance
(Worrell et al., 2016).

This research investigates the factors that influence South Korean GenZ
consumer behavior to use reusable packaging food delivery services by addressing
these obstacles and facilitators through business and government roles could enhance
the usage of reusable packaging food delivery services. Consumers significantly
influence environmental management practices, and as demand for green products
grows, organizations make efforts to meet the expectations for environmentally
sustainable products (Naqvi et al., 2023). The key findings from the analysis highlight
several factors influencing consumers’ likelihood of switching to a food delivery
service that uses reusable packaging. Environmental concerns, willingness to take
action on disposable packaging, willingness to pay extra, and awareness that reusable
packaging does not require washing all positively impact this likelihood. It is essential
to enhance environmental awareness through active promotion and education, explain

11
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the concept of payment for ecosystem services, and create a more convenient system
for returning containers, especially for younger generations to increase public
participation. Raising awareness is essential and is closely tied to individuals’ belief
systems or worldviews regarding sustainability, as well as their development as
learning beings (Ong and Pramono, 2023). However, challenges remain in promoting
reusable packaging. Hygiene concerns and higher delivery fees discourage consumers
from switching. Addressing these issues through legal measures that regulate hygiene
standards and control usage fees could facilitate adoption. Although demographic
factors like living arrangements and gender have minimal influence, society should
implement tailored strategies to accommodate rapid socio-demographic changes, such
as the growing number of single-person households.

In light of this study’s limitations, future research should aim to increase the
sample size to enhance the generalizability of findings within the target demographic
of young South Korean adults. Expanding the sample would allow for a broader
understanding of diverse consumer behaviors and preferences. Additionally, given the
potential variability in consumer attitudes toward reusable packaging based on
demographics and food delivery app usage, future studies could further explore these
differences by segmenting consumers according to relevant characteristics. This
segmentation approach could yield tailored strategies that align with distinct consumer
groups’ needs and preferences. Furthermore, to address the focus on short-term
adoption in this study, additional research should investigate factors that encourage
long-term behavioral change and habit formation, identifying service features that can
help sustain consumer engagement with reusable packaging beyond initial adoption.

After the further research has been conducted and delving into diverse topics
needed, a practical experiment could be conducted for future research by launching a
pilot program at Hangang Park. The pilot program would allow for a real-world
demonstration of the benefits of the service and convenience in a high-traffic area
known for its delivery orders and waste management challenges. The pilot program
could effectively highlight the advantages of using reusable containers. Collaboration
with local restaurants and Seoul city governance would ensure smooth service
integration, addressing both environmental concerns and consumer apprehensions.
The lock-in strategy, implemented through the Soup (Forest) Stamp System, aims to
retain frequent delivery service users by offering tiered rewards and economic
incentives. By providing visual confirmation of their positive environmental impact
and offering tangible economic benefits, this strategy seeks to build loyalty and
increase the use of reusable packaging.
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Appendix

Pre-interview questions

[Awareness of environmental issues]

1. How much are you concerned about environmental problems?

2. Have you taken any actual actions to make a difference in this regard?

3. What benefits do you see in using reusable containers over single-use plastics?

[Experience of Food Delivery Service]

1. How often do you use food delivery services?

2. How do you dispose of the leftover packaging?

3. How much do you consider expensive for the delivery service usage fee?

[Possible Barriers for Reusable Packaging Delivery Service]

1. How do you feel about the process of returning reusable containers after use?

2. Would you be willing to pay extra for food delivery that uses reusable containers? If not, why?

3. Do you believe that using reusable containers could increase the overall cost of your food delivery? How does this
affect your decision?

4. What improvements or changes would make you more likely to use reusable containers for your food deliveries?

5. Are you aware that there are reusable packaging delivery services available for you to use?

(If yes) Have you ever used it? Why or why not?

(If no) [Explain the ReturnIT Service] Now that you know, do you think you will use it? Why or why not?

5

= uses reusable containers for
food delivery,
a perfect solution to enjoy

e of d
le protecting the

808 e s
a8/ = 8 @
& b cusn 2 @
| available on il &
= 2712 -
3 gg a3 5
eats Mm [
sawoiun
| steps of using this service
[How to Order]
1.0rder on Delivery Apps
2 Receive Food:
Get your food in reusable containers.
How to Return]
1_After Eating: Simpl) the lid and place the
container in the del g
2.5can QR Code: Scan the QR code on the bag to
request a pickup
3.Bag Collection: Leave the bag at your door for
I\ Returnit to collect ;
Seoul, Gyeongai, and
] Incheon, with plans

to expand further

Figure Al. Explanatory poster of ReturnlT service—given to all interviewees.

*To ensure that all interview participants received the same information about the reusable container food delivery service, this poster was
provided to the interviewers, to explain the ReturnIT service.
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Survey questions

[Usage of Delivery App Services]
1. How often do you use food delivery services?
(Never (0 times a week), 1~2 times a week, 3~4 times a week, 5~6 times a week, more than 6 times a week)

2. Have you ever heard of the reusable packaging food delivery service? (Yes, No)

3. Have you had any experience of using the reusable packaging food delivery service? (*This question is only displayed
to respondents who answered "Yes" to question 2.) (Yes, No)

4. On a scale from 1 to 5, how concerned are you about the environmental impact of disposable food delivery packaging
waste?

5. On ascale from 1 to 5, how necessary do you think it is to take action on the environmental impact of disposable food
delivery packaging waste?

6. To solve such environmental pollution of disposable food delivery packaging waste, what would be the solution?
Please write freely.

7. On a scale from 1 to 5, how likely are you to switch to a food delivery service that uses reusable packaging if it were
available?

[Reusable food delivery packaging adaptation]

1. What factors would motivate you to switch to reusable packaging food delivery service? (Select all that apply)
(A: Environmental benefits (e.g., reducing waste from disposable containers),
B: Convenience of the returning process (e.g., not needing to wash the containers),
C: High-quality packaging (e.g., better durability compared to disposable containers),
D: Economic benefits (e.g., lower delivery costs, reward points))

2. What factors would most motivate you to switch to the reusable packaging food delivery service? Please rank your
top 3 most important factors from the above choices.

3. What are your main concerns about switching to the reusable packaging food delivery service? (Select all that apply)
(A: Hygiene and cleanliness issues (e.g., inadequate cleaning processes),
B: Inconvenience of the return process (e.g., the hassle of making separate return requests),
C: Service usage costs (e.g., additional costs for using the service),
D: Accessibility of the service (e.g., delivery options provided only by certain restaurants, limited number of
participating restaurants))

4. What are your main concerns about switching to the reusable packaging food delivery service? Please rank your top
3 important factors from the above choices.

[Reusable Food Delivery Packaging’s Possible Hygiene Issues]

1. On a scale from 1 to 5, do you think that using a reusable packaging food delivery service could pose a hygiene issue?

2. On a scale from 1 to 5, considering your answer to the question above in the possible hygiene issue, how willing are
you to switch to the reusable packaging food delivery service?

3. What possible hygiene issues do you think could negatively impact the use of a reusable packaging food delivery
service? Please write freely.

4. On a scale from 1 to 5, if the previously mentioned hygiene issues were well-controlled and prevented by the delivery
service providers, how willing would you be to switch to a reusable packaging food delivery service?

[Reusable food delivery packaging’s delivery fee pricing]

1. How much is the usage fee per each time of food delivery service that you find appropriate?
(Less than 2000 won, 2000 won ~ less than 3000 won, 3000 won ~ less than 4000 won, 4000 won ~ less than 5000
won, more than 5000 won)

2. On a scale from 1 to 5, if a reusable container delivery service was available at the price indicated above, how willing
are you to choose the reusable option?
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3. How much are you willing to pay more for using the service of reusable container food delivery service? Please pick
a price range.

(Not willing to pay more, over 0 won and up to 1000 won, over 1000 won and up to 2000 won, over 2000 won and
up to 3000 won, over 3000 won and up to 4000 won, more than 4000 won)

[Reusable Food Delivery Packaging Service’s Restaurants Options]

1. Currently, out of 135,182 restaurants in Seoul, only 1290 have implemented reusable containers (less than 1% of
the total), and provide the reusable food packaging delivery service. On a scale from 1 to 5, how much do you
think that the current restaurant numbers offering reusable packaging are sufficient?

2. On a scale from 1 to 5, how willing are you to use reusable packaging services for food delivery from the current
size of the service-providing restaurants?

3. If the number of restaurants in your living area offering the reusable packaging food delivery service increases, will
your willingness to use these services increase? (Yes, No)

4. How many restaurants offering the reusable packaging food delivery service in your living area would it take to
significantly increase your willingness to use these services?

(All restaurants in my area, 4 out of 5 restaurants in my area, 3 out of 5 restaurants in my area, 2 out of 5
restaurants in my area, 1 out of 5 restaurants in my area)

5. On a scale from 1 to 5, assuming the number of restaurants in your living area offering the reusable packaging food
delivery service increased to your preferred level, how willing would you be to use these services?

[Reusable food delivery packaging service’s pickup process]

1. Are you aware that the reusable packaging food delivery service does not require cleaning and recycling processes
for returning reusable packages after use? (Yes, No)

2. On a scale from 1 to 5, after learning about the above condition, how willing are you to use this service?

3. On a scale from 1 to 5, please indicate your opinion on using a separate QR code registration or app when returning
reusable delivery containers.

4. What is the maximum amount of time you are willing to wait for the reusable packaging pickup service?

(Less than 10 minutes, at least 10—less than 20 minutes, at least 20—less than 30 minutes, at least 30—less than 40
minutes, at least 40—less than 50 minutes, at least 50—less than 60 minutes, more than 60 minutes)

[Demographic Questions]

1. Please write down your current international age.

2. Please check your gender (Female, Male)

3. What is your current living arrangement?

(Living alone (e.g., living independently),

Living with family (parents, grandparents, or guardians),

Living with siblings or relatives (residing outside the family home without guardians),
Living with friends, acquaintances, roommates, etc. (dormitories, etc.),

Living with spouse (and children) (before marriage and after marriage))

4. According to the graph below, which life stage are you currently in?

(Student Phase, Early Social Life Phase, Family Formation Phase, Child Independence Phase, Retirement Life
Phase)
Life Stages:

1. Student Phase (2444 7|)

. Dependent on parents
e Savings and allowance management

2. Early Social Life Phase (Af2|Z='H 7])

e  Preparing for marriage expenses
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e  Preparing for deposit and house purchase
e  Start of savings

e Insurance subscription, car purchase

o Planning for long-term financial goals

3. Family Formation Phase (714 7])

e  Preparing for children’s education expenses
e  Preparing for home expansion funds

e  Preparing for pension and retirement funds

e Investment and asset allocation

« Reinforcing contingency plans

o  Business preparation, inheritance and gifting

4. Child Independence Phase (AHLH S & 7))

e  Preparing for children’s marriage expenses

e  Preparing for children’s college and education expenses
e  Preparing for retirement funds

o Expanding insurance coverage

o Inheritance and gifting

5. Retirement Life Phase (‘.. 2’42 7()

e Implementing retirement funds and plans

o  Execution of inheritance plans

e  Asset distribution and liquidity management

e  Stable asset management

e  Securing liquidity

6. How much do you spend on food delivery per month (please write down the number, in Korean won)
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