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Abstract

The COVID-19 pandemic has sparked a rapid worldwide increase in the utilization of deliv-
ery services. This study delves into the experiences of delivery workers as one of the activ-
ley developed industries during the COVID-19 pandemic in South Korea and sheds light on
the effects of the pandemic on their working conditions. Through in-depth interviews with 10
Korean delivery workers, data analysis employed the hermeneutic phenomenology
research method developed by Van Manen. The findings indicate a substantial rise in
income levels and a positive societal perception of delivery labor post-COVID-19. The pan-
demic also attracted many new workers to the industry due to low entry barriers and work
flexibility. However, challenges persisted as delivery workers grappled with an uncertain
legal status and sometimes jeopardized their safety to boost earnings in shorter time
frames. The pivotal role played by delivery workers in enhancing communal quality of life
and connectivity during the pandemic cannot be overlooked. As we step into a post-COVID-
19 era, comprehensive efforts are needed to enhance the working environment for delivery
workers globally. Notably, clarifying the relationship between delivery workers and compa-
nies within the novel digital labor landscape is essential, alongside establishing institutional
frameworks to safeguard workers’ basic rights, including health and safety provisions.

Introduction

During the COVID-19 pandemic, countries worldwide have implemented social distancing
measures to protect their populations, leading to various changes for both individuals and
communities [1]. These restrictions specifically led to a rapid increase in the consumption of
goods and services online [2]. Consequently, the online-to-offline (O20) service system, in
which products purchased online are delivered to consumers” homes, has grown significantly.

PLOS ONE | https://doi.org/10.1371/journal.pone.0290403 September 21, 2023

1/14


https://orcid.org/0000-0003-0744-2445
https://doi.org/10.1371/journal.pone.0290403
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0290403&domain=pdf&date_stamp=2023-09-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0290403&domain=pdf&date_stamp=2023-09-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0290403&domain=pdf&date_stamp=2023-09-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0290403&domain=pdf&date_stamp=2023-09-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0290403&domain=pdf&date_stamp=2023-09-21
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0290403&domain=pdf&date_stamp=2023-09-21
https://doi.org/10.1371/journal.pone.0290403
https://doi.org/10.1371/journal.pone.0290403
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://osf.io/dqcug/?view_only=235178c843aa457c9c0bb8999d588eea
https://osf.io/dqcug/?view_only=235178c843aa457c9c0bb8999d588eea
http://ulsanfamily.com/
http://ulsanfamily.com/

PLOS ONE

Delivery workers’ experience during COVID-19

decision to publish, or preparation of the
manuscript.

Competing interests: The authors have declared
that no competing interests exist.

South Korea, with its high internet penetration rate, is one of the countries with a vibrant
online shopping culture. Its relatively small territory (in geographical terms) also enables it to
enjoy a high-quality logistics infrastructure compared to other countries [3]. The combination
of all these factors has contributed to explosive growth in the delivery industry in the wake of
the COVID-19 pandemic. The online marketplace and, accordingly, the parcel delivery vol-
ume have increased by approximately 20% in 2020 compared to previous years [4], and the
number of delivery workers also increased [5].

During the COVID-19 pandemic, delivery workers have played a central role in connecting
everyone with the outside world by directly delivering daily necessities and groceries to people
who have difficulty moving freely. Delivery workers are self-employed who use the platform to
deliver food or goods, and have more flexibility and autonomy than traditional location-based
workers [6,7]. Unfortunately, COVID-19 has made it difficult for delivery workers. They have
been overworked due to a surge in deliveries, and their wages have lowered as a result of
increased competition among delivery companies [8,9]. Additionally, delivery workers face a
great risk of accidents and injuries because they spend most of their time on the road and are
under pressure to deliver food and/or goods to consumers quickly. In fact, since 2019 in South
Korea, motorcycle accidents have increased along with the rise in food delivery [10]. Most
delivery workers are vulnerable workers who do not receive legal protection due to their
unclear legal status, and COVID-19 has further exacerbated their vulnerability. In other
words, while going through COVID-19, delivery workers were recognized as valuable occupa-
tions, but they also experienced a deterioration in their working conditions. The Post COVID-
19 era will be a new era, different from before COVID-19. Uncertainties such as the rapid
growth of online platforms, the spread of new forms of labor structures, and the risk of another
infectious disease have made it more necessary to understand the various changes brought
about by COVID-19.

However, previous studies on delivery work have mainly focused on labor structure, econ-
omy, consumer behavior or transportation [11-13]. After the COVID-19 pandemic, studies
on the impact of COVID-19 on delivery workers have been published [14-17], but studies that
directly explore their experiences and focuse on the human aspect of delivery workers are still
limited. Therefore, this study aims to explore the experiences of Korean delivery workers and
comprehend the influence of COVID-19 on their working environments from their perspec-
tive. This study findings add value to the literature to prepare for the post-COVID19 new nor-
mal era, and contribute to policy makers and experts who strive to improve the working
environment of delivery workers as meaningful knowledge.

Materials and methods
Study design

Phenomenology, a traditional qualitative research method, aims at understanding the meaning
of the human experience or the “life-world [18].” This research method examines the phenom-
enon (experience) as it occurs in the participant’s consciousness, excluding the researcher’s
prior knowledge and/or prejudices, and describes the facts as they are [19]. In this study, the
hermeneutic phenomenology method, developed by Van Manen, was selected from among
the data analysis methods typically implemented in phenomenological research. It allows for
the exploration of the kind of life-world the participants inhabit, their experiences in that life-
world, what their life experiences have meant, as well as the essential meaning of these experi-
ences [20]. Specifically, we performed the following steps in our research: (1) Selected a
research topic based on our research interests. (2) Conducted an analysis of the essential ele-
ments related to the research topic that we wanted to investigate. (3) Within the components
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of the research topic, we selected core elements. (4) Developed semi-structured guidelines for
explore the core elements. (5) Conducted semi-structued guidelines individual in-depth inter-
views(IDIs). The most widely used interview format in qualitative research, for data collection.
IDIs allow the researcher to delve deeply into social and personal matters [21]. (6) Based on
the data obtained from the IDIs, we derived and categorized meaningful units that align with
the essential elements and described the results. Furthermore, the research team diligently
implemented measures to ensure the validity, and reliability of the derived outcomes. We fol-
lowed the Consolidated Criteria for Reporting Qualitative Research [21].

Study participants

The criteria for participation in this study were: (1) adults aged 19 years and above, (2) delivery
workers falling under classification code 922 of the Korean Standard Classification of Occupa-
tions (i.e. postmen, door-to-door deliverers, food deliverers, other deliverers), and (3) those
who has been working as delivery workers since before the outbreak of COVID-19. The third
criterion was set to compare the experience of delivery workers before and after the COVID-
19 pandemic. Participants were recruited via advertisements posted on the online open mes-
saging platforms of delivery companies accessible to delivery workers. Delivery workers who
wished to participate voluntarily accessed the Google Form link provided in the advertisement
and submitted their essential information. Subsequently, researchers called them, confirmed
whether they met the participation criteria, explained the necessity and purpose of the study in
detail, and confirmed the interview date. The researchers also asked participants to recom-
mend colleagues for participant recruitment. The recruitment of participants was conducted
simultaneously with the interviews until data saturation. A total of 20 delivery workers volun-
tarily applied for participation in the study, but 3 of them did not answer the phone call from
the researchers, and 5 did not participate in the interview due to personal reasons. Two who
belatedly applied for participation in the study after data saturation had already been reached
participated in the review of the study results to certify the validation (Applicability) of this
study.

Data collection

Data collection occurred from December 19, 2020, to May 4, 2021, spanning a total of six
months. Semi-structured IDIs were conducted by trained researchers (JP, EJP, and SC) who
had experience in conducting qualitative studies. Each participant underwent at least one IDI
session, with each session lasting approximately an hour. These IDIs were conducted online
via Zoom meetings, in compliance with the COVID-19 guidelines at the time. Since the inter-
views were conducted online, the actual interview setting was entirely at the discretion of each
participant. However, we recommended that all participants position themselves in a psycho-
logically safe environment. Each interview began with an introduction by the researcher to
establish rapport with the participant, creating a comfortable atmosphere through general con-
versation and inquiring about the participants’ current subjective health status. The research-
ers conducted interviews following the semi-structured interview guideline, which was
developed through a comprehensive literature review. All interviews were recorded with the
participants’ consent. Data collection and analysis were conducted almost simultaneously, and
starting from the 6th interview, the semi-structured interview guideline was supplemented by
reflecting the themes of the delivery workers’ experiences identified through data analysis (S1
Appendix). Each participant underwent one IDI session lasting approximately an hour, and
for one participant (participant 4) who could not complete the statement he wanted to make
in the first interview, the second interview was conducted for about 20 minutes the day after
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the first interview. After the interview, participants were rewarded with 100,000 KRW regard-
less of the number of interviews, as already explained to the participants in the consent process
for the interview.

Data analysis

The researchers analyzed the data by focusing on the phenomena the participants experienced
with COVID-19. The recorded interviews were immediately transcribed, and the three
researchers who conducted the interviews independently read the transcripts line by line and
performed text separation work (bracketing and semantic unit derivation). Regular research
team meetings were held to refine and interpret the semantic units extracted from the line-by-
line analysis through an iterative and cyclical process [20]. After classifying the words and/or
sentences that revealed the essence of the phenomena and experiences within the separated
texts, theme statements were extracted from the classified words and sentences and converted
into terms that accurately conveyed the meaning of these phenomenological experiences. The
researchers also engaged in the hermeneutic phenomenological reflection stage during the
subject analysis. Unclear contents and/or insufficiencies that were deemed relevant to the
study theme were clarified through brief phone calls with the research participants.

Validation of research

The validity of the research results was authenticated through the evaluation of the truth value,
the applicability, consistency, and neutrality of the findings, utilizing a method developed by
Guba and Lincoln [22]. To examine the truth value, we shared the qualitative study results
with two participants (participant 1 & 5), and they reviewed whether their experiences and
interviews were accurately reflected in the study results. To ensure the applicability, first, we
conducted IDIs until data saturation, which occurs when no more new content emerged. Data
saturation is ensured through the researcher’s experience, and it combines sampling, data col-
lection, and data analysis as a continuous process rather than discrete steps [23]. Therefore, we
conducted IDIs and data analysis almost simultaneously while continuously recruiting partici-
pants. Additionally, research team meetings were held periodically to assess whether newly
collected data would contribute to new themes. Second, we ensured data saturation and appli-
cability by asking two delivery workers (one delivery app worker and one courier) who met
the participant selection criteria but did not participate in the study to review the study results.
They provided feedback on the similarity between the study results and their own experiences.
To ensure consistency, we presented the entire study process in detail in the paper, aiming to
provide a thick description to the readers. Furthermore, we sought objectivity in the research
process by continuously receiving peer-review from one qualitative research expert, one expert
in the field of vulnerable workers, and one preventive medicine specialist. Neutrality was man-
aged through the sharing of the researchers’ initial theme-related understandings and assump-
tions prior to the commencement of the study (Table 1). Before starting the IDIs, we held a
total of 12 meetings from April 2020 to November 2020 to review and discuss the qualitative

Table 1. The researcher’s prejudice related to the topic.

1. Delivery workers will be experiencing precarious employment and social security deficiencies in the Covid-19
situation.

2. Economically, positive changes are expected due to an increased workload stemming from COVID-19.

3. In terms of health, the workload will increase due to COVID-19, potentially leading to a lower level of subjective
health-related quality of life.

4. Due to the Covid-19 situation, their general lives such as health and economy must have changed greatly.

https://doi.org/10.1371/journal.pone.0290403.t001
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Table 2. Characteristics of study participant.

No
1
2
3
4
5
6
7
8
9

10

Sex
Male
Female
Male
Male
Male
Male
Male
Male
Male
Male

Age (years)
33
43
28
33
41
47
25
36
37
34

research methodology and ethical issues. Additionally, to eliminate researcher prejudices, an
epoché (the suspension of judgment) was conducted by reviewing their prior understandings,
biases, and assumptions, and “bracketing” was performed during the data analysis stage.

Ethics approval

This study was conducted taking into consideration the requests, the physical, and psychologi-
cal health of all participants. Prior to consenting, the purpose of the study, method of participa-
tion, and reimbursement were discussed in detail with the participants verbally and in writing.
All participants provided written informed consent prior to enrollment in the study. The con-
tents of the IDIs were used for research purposes only. The participants were also free to
choose whether to participate or withdraw from the study at any time (though they would not
be compensated prior to completing the IDIs). As different participants were affiliated with
different companies, we reassured the participants that the data would be kept in the strictest
confidentiality and that pseudonyms would be used to protect their anonymity. This study was
approved by The Institutional Review Board at Ulsan University Hospital (IRB No. 2020-11-
016).

Results

Table 2 presents the information of the 10 participants who ultimately took part in the study.
There were 5 couriers, 4 delivery app workers, and 1 restaurant employee, and their average
age was 35.7 years old. The average age of couriers was approximately 10 years older than that
of delivery app workers. Couriers mainly utilized trucks for parcel deliver, while delivery app
workers mainly utilized motorcycles for food delivery. Their delivery experience ranged from
1 year and 5 months to 17 years.

We identified a total of 139 semantic units, which were grouped into eight sub-themes and
three themes (Table 3).

Theme 1: Increased social value of delivery after the COVID-19 outbreak

Subtheme 1-1: An increase in the use of delivery services to prevent COVID-19 expo-
sure. Participants commonly reported that the volume of delivery increased after the
COVID-19 outbreak. They said “Prior to the COVID-19 outbreak, approximately three days a

Regions Duration of Work Status® Delivery item Delivery vehicle
Incheon 1 year 5 months Delivery app worker Food Motorcycle
Gyeonggi 4 years Courier (logistics service company) Parcel Truck
Daejeon 2 years Chinese restaurant employee Food Motorcycle
Daegu 2 year 2 months Delivery app worker Food Motorcycle
Chungnam 15 years Courier (logistics service company) Parcel Truck
Pusan 4 years Courier (logistics service company) Parcel Truck
Seoul 6 years Delivery app worker Food Motorcycle
Daegu 3 year 6 months Courier (post office) Parcel Truck
Gyeonggi 4 years Courier (post office) Parcel Truck
Seoul 17 years Delivery app worker Food, Document Motorcycle

? Delivery app worker refers to a self-employed individual who works as a delivery driver for a delivery app platform.; Courier refers to a self-employed individual who

contracts with a logistics service company or post office to undertake parcel transportation.

https://doi.org/10.1371/journal.pone.0290403.t002
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Table 3. Qualitative themes and subthemes.

Theme Sub-theme

1. Increased social value of delivery after the 1-1. An increase in the use of delivery services to prevent
COVID-19 outbreak COVID-19 exposure
1-2. Increase in the number of people wanting to work in the
delivery industry

2. A more enjoyable place to work in 2-1. Customers actively expressed appreciation
2-2. Easier and more accessible work due to non-face-to-face
delivery
2-3. Revenue increases due to daily delivery

3. More motivation to work but safety is more at | 3-1. Experiencing physical and psychological difficulties due to
risk increased workload
3-2. Concerns about COVID-19 infection
3-3. Increased risk of road accidents due to voluntary and/or
involuntary pressures

https://doi.org/10.1371/journal.pone.0290403.t003

week were physically less challenging days”; however, after the outbreak, they became busy
“every day of the week.” Delivery zones also expanded to include rural and outer areas not ser-
viced prior to the outbreak. This is because the increase in orders for single-person households
and social distancing led to the expansion of delivery volume and delivery areas. This made it
easier for delivery workers to plan their routes. Furthermore, Courier participants mentioned
that they experienced a sense of novelty due to the diversification of items being delivered. In
the past, they primarily delivered items that were difficult to purchase within their local area.
However, after the outbreak, they mentioned that they began delivering items such as cosmet-
ics and groceries that are easily available within their local area.

“Under Social Distancing Level 2.5, restaurants are allowed to serve food after nine in the
evening only via delivery. There are a lot of deliveries, and the number of orders is increasing
as it gets colder. Yesterday, there were backlogs of about 150 orders.” [Participant 1]

“I've heard that some people have had to quit their jobs because of COVID-19, but in my case
as a delivery worker during the pandemic, I actually think it’s a prosperous time for my

»

career..” [Participant 3]

Subtheme 1-2: Increase in the number of people wanting to work in the delivery indus-
try. While many people struggled economically due to COVID-19, the delivery industry was
booming. As a result, many people have entered delivery labor, which has relatively low entry
barriers and guarantees work flexibility. Participants reported receiving inquiries regarding
employment availabilities from friends and families and that close acquaintances had also
“jumped into the delivery business.”

“I think, as it has become more hard to make ends meet these days, more people are engaging
in delivery work than before. For example, your friend may be working as a delivery worker or
a friend of your husband may be working as a delivery worker. It could be anyone in a social
circle.” [Participant 4]

Theme 2: A more enjoyable place to work

Subtheme 2-1: Customers actively expressed appreciation. Participants mentioned that
in the past, they couldn’t feel proud of themselves due to the negative perception people had
towards delivery workers, such as being seen as aggressive drivers. However, post-COVID-19,
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participants observed a significant shift. They mentioned experiencing expressions of gratitude
from customers on a frequent basis. Customers were also more compassionate as evidenced by
some customers saying “since it’s raining, you could deliver slowly—I don’t mind the food get-
ting a little cold,” and “thank you for your service in such cold weather.” Receiving tips or
snacks also became more common and some participants reported that this kindness enabled
them to enjoy their work.

“Things have gotten much better for us. People don’t seem to have a negative perception of
delivery work. . .More people seem to think that we work hard and help people.. . .During my
working hours, there are constantly people handing me beverages, tangerines, or bananas.
Yesterday, I received a banana, and the customer said, ‘thank you for your service in such cold

> »

weather’.” [Participant 1]

“The customer thanked me for the delivery and handed me a drink.” [Participant 5]

However, some participants experienced being treated as potential spreaders of infection by
citizens or customers they encountered during the delivery process.

“Well. . . there are customers who appreciate our services, but there are also people who regard
us as filthy. You know, there were people who said this, ‘Don’t get in the same elevator as me.

> »

Take the other elevator after I go first’” [Participant 8]

Subtheme 2-2: Easier and more accessible work due to non-face-to-face delivery. After
COVID-19, conventional face-to-face delivery services have been replaced by contactless deliv-
eries using unmanned delivery boxes or leaving goods and/or food items at the front door or
security office for the safety of both delivery workers and customers. The participants believed
that these changes had an impact on the decrease in customer’s complaints, although they
couldn’t pinpoint the specific reasons. Participants mentioned that contactless delivery
increases profitability by shortening delivery times, enabling more deliveries to be processed
in the same amount of time. They also said that their working environment has improved
because they no longer have to interact with customers in person, resulting in less stress.

“Face-to-face deliveries take a lot of time waiting for the customers come out. Non-face-to-
face deliveries are much easier. I can leave the delivery in front of the house. That’s all. As I
told you earlier, every second counts for us. Every second. This saves a lot of time. To be hon-
est, it is very convenient for us.” [Participant 9]

Subtheme 2-3: Revenue increases due to daily delivery. Couriers, who receive parcels
from logistics companies and deliver them to customers, reported that their income had
increased by approximately 1 to 2 million KRW during COVID-19 outbreak. Delivery app
workers, who mainly deliver food, also reported an income increase of around 30%. Some
delivery app workers mentioned that COVID-19 has brought us significant income potential,
which motivated me to become involved in delivery work. Participants described the COVID-
19 era as a “good environment for the delivery business” and a “period of prosperity.”

“There was about a KRW 1 to 2 million increase (in income) and our income is expected to
increase even more during the peak season.” [Participant 7]

“This is a good time to earn money. . .Under Social Distance Level 2.5, restaurants can serve
food after nine in the evening only via deliveries. There is a high demand for delivery services,
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and this demand has become even higher as it is getting colder outside. . .We seem to be in a
rather good environment (to make money) right now.” [Participant 1]

Theme 3: More motivation to work but increased safety risks

Subtheme 3-1: Experiencing physical and psychological difficulties due to increased
workload. There was a general consensus among participants that their physical and mental
health had suffered since the COVID-19 outbreak. They didn’t always get enough rest or
meals, and they were unable to finish work on time due to the large number of deliveries to be
completed. The increase in deliveries to multi-level buildings without elevators worsened par-
ticipants’ physical health.

They also raised the issue of the increasing difficulty of finding time to spend with family
and friends. Several delivery app workers expressed feeling mental pressure stemming from
the system in which the company that operates the delivery app platform forcibly assigns
excessive deliveries to them. In summary, the participants experienced increased stress due to
higher delivery volumes and time pressure. As a result, some participants smoked more ciga-
rettes and engaged in more frequent traffic violations. Throughout this process, they perceived
a decline in their physical and mental well-being.

“When I look back on my life, I've been very busy. It has been very difficult. As for my personal
relationships, 'm running out of time and it’s almost 9 or 10 when I get home, which makes it
hard for me to spend time with my baby and my wife. Life has become a little harder in that
way.” [Participant 2]

Subtheme 3-2: Concerns about COVID-19 infection. Participants were concerned
about the risk of becoming infected with COVID-19, which was heightened by the increased
work volumes and delivery demands. Some participants reported constant anxiety about hav-
ing to work in COVID-19 outbreak hotspots. They were unable to use the masks provided by
the company as the sizes didn’t fit them properly. Additionally, some participants had to
deliver parcel or food to homes where people with COVID-19 were in quarantine. They felt
fear because they didn’t receive any relevant information.

“I try to avoid face-to-face deliveries, and I use alcohol, you know. . .hand sanitizer. I used it
all the time.” [Participant 4]

“There were cases in which those under quarantine for COVID-19 opened the door to receive
the delivery items.” [Participant 6]

Subtheme 3-3: Increased risk of road accidents due to voluntary and/or involuntary
pressure. Following the increase in delivery volumes after the COVID-19 outbreak, some
participants admitted to violating several traffic signals to ensure a quick delivery. As previ-
ously mentioned, this not only contributed to increased psychological stress but also increased
the risk of actual traffic accidents. Specifically, during peak hours of food delivery, there were
participants who had to deliver up to 6 meals at a time due to the forced immediate dispatch
system. Complaints from customers demanding fast delivery also made them violate traffic
signals.

On the other hand, there were many cases where participants voluntarily violated traffic sig-
nals to increase their income, despite no external pressure. Some participants mentioned that
they had actually experienced road accidents while working as delivery workers, and there
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were also cases where their colleagues had died as a result of road accidents. Therefore, they
were aware of the risks associated with road accidents.

“In a rush. Everyone is driven by greed for money. It’s just that due to the desire of earning
money, accidents happen when they try to make a lot of deliveries quickly.” [Participant 1]

“It’s not that I intentionally wanted to deliver late, but it’s frustrating when customers get
angry just because I was a few minutes late. And because of the delayed delivery, some people
even give low ratings to the restaurant on the delivery app platform.” [Participant 3]

Discussion

This study was aimed to explore the experiences of delivery workers, who played an extremely
important role during the COVID-19. One of our findings was that the pandemic had not
been entirely negative from the perspective of certain job market industries. Since the
COVID-19 outbreak in December 2019, the world has experienced a global economic crisis,
which had a significant negative impact on the general labor market. However, with the 020
service system becoming inevitable during the COVID-19 era, the delivery labor field experi-
enced a boom with the increase in delivery volume. Delivery labor does not require profes-
sional skills or education, and anyone with a driver’s license can do it [24]. Therefore,
compared to other jobs, delivery workers were relatively young, had a low level of education,
and were recognized as having poor working conditions [25,26]. However, after COVID-19,
the income level of Korean delivery workers has risen considerably, and there has been a posi-
tive perception of delivery labor throughout society. According to a survey conducted by a
research institute in South Korea [27], most people were grateful for the delivery service that
was operated without any setbacks in the midst of the COVID-19 outbreak. Many customers
supported raising delivery costs and even proposed the introduction of a public holiday exclu-
sively for delivery drivers. This can be seen as a re-evaluation of the significance of the labor
performed by delivery workers, along with a heightened societal awareness in the face of an
unprecedented situation. Additionally, contactless delivery, introduced to prevent COVID-19
infection, seems to be a factor that has increased the positive perception of delivery workers.
As individualized lifestyles are strengthened and interaction avoidance is preferred due to
COVID-19 [28], non-face-to-face relationships provide customers with more psychological
stability than direct interactions [29]. Contactless delivery has also contributed to improving
the income and work environment of delivery workers by reducing unnecessary contact with
customers and enabling more deliveries in a limited time. However, previous studies in China,
Brazil, and India that explored the working conditions of delivery workers showed contradic-
tory results to this study. They report that the profitability of delivery workers has declined
during COVID-19 due to the cost of efforts to protect against infection and competition
among many delivery workers [14,30-32]. To the best of our knowledge, this study is the first
to explore the experiences of delivery workers in South Korea. The social impact of COVID-19
and the delivery labor structure may differ from country to country. Therefore, future compar-
ative studies by country may be helpful in finding ways to improve the working environment
of delivery workers.

With the digital transformation, an economic structure has emerged in which companies
utilize online platforms to promote and offer self-employment opportunities to individuals,
providing them with temporary, flexible, or freelance jobs (termed the “gig economy”), which
is more popular than ever [33,34]. In this labor structure, workers have the freedom to provide
labor on their own terms and have more flexibility and autonomy compared to traditional
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location-based workers [6,7]. Workers who deliver goods to consumers as part of the 020 sys-
tem are an important group that supports the overall gig economy. Due to COVID-19, many
people started working as delivery workers, and this change is not unique to South Korea [31].
We note that a high proportion of them are young people. One of the defining features of the
gig economy is its flexibility. Workers take charge of their own schedules and have the ability
to work on their own terms. The influx of young people into delivery workers may reflect the
preferences of a new generation who have gradually abandoned the traditional concept of hav-
ing “a job for life” and prioritize their identity over being bound by external restrictions or
rules [35]. Conversely, it can also be viewed as a phenomenon in which the less-skilled, youn-
ger generation, experiencing difficulties in entering an economically downturned labor market
caused by the pandemic, join the delivery industry where there is high-income earning poten-
tial despite low entry requirements [36]. These young delivery workers often perceive the
delivery business as a transitional job [30]. Delivery workers have become indispensable
throughout the pandemic, greatly improving communal quality of life and connectivity. As
online-oriented consumption behavior expands further with the development of digital tech-
nology [37], the importance of delivery worker will continue even after the COVID-19 ends.
Therefore, it is necessary to explore the causes of delivery workers’ turnover and prepare
improvement measures for them. According to Nguyen’s research, job burnout is the biggest
factor that causes them to quit their jobs [26], and there are other studies on the poor working
environment of delivery workers, such as racial discrimination [14,38].

In particular, unstable working conditions of delivery workers are commonly pointed out
in studies conducted in various countries [39-42]. It is known that the gig economy provides
flexibility and autonomy, but as our research results show, delivery workers often face work-
related pressure from companies with which they signed contracts, as if they were employees.
However, since the legal status of delivery workers is as independent contractors, the company
has no obligation to guarantee worker benefits such as insurance, paid vacation, and protective
equipment. Previous studies have described delivery workers in ambiguous situations as
‘unbelonging [40] or ‘disguised employees of the companies [41],” and have warned against
overemphasizing the advantages of the gig economy [43]. Nevertheless, fortunately, the partic-
ipants in this study were provided with basic protective equipment such as masks from compa-
nies during the COVID-19 period. In a study conducted on bicycle delivery workers in
Canada, 71.4% of delivery workers received masks or gloves to prevent COVID-19 infection
[17]. However, it is still rare for most countries to provide them with protective equipment or
hygiene products [44]. Delivery workers can become ’super spreaders’ because they travel to
many areas and come into contact with many people. When companies value and support
worker rights, delivery workers comply with COVID-19 regulations, and their health problems
are reduced [15,24]. Therefore, it is necessary to clarify the relationship between delivery work-
ers and the company, which is a new labor structure in the digital age, and to establish an insti-
tutional arrangement to guarantee basic rights to workers, such as health and safety.

The instability of delivery workers is not simply caused by an ambiguous legal status. Deliv-
ery work is often accompanied by strong time pressure [14], which puts delivery workers in
dangerous situations on the road. Violation of traffic signals by delivery workers occurs invol-
untarily due to pressure from customers or excessive workload [32], but sometimes it occurs
voluntarily. Being able to earn an income proportional to their effort is the biggest advantage
of delivery labor. However, it is also a key factor that threatens the safety of delivery workers.
They may choose to risk their own safety to make more income in a shorter period of time.
One of the study participants (Participant 1) reported that a colleague died while violating a
traffic signal in order to earn more money. Transportation (e.g., motorcycles and trucks) is
characteristic of delivery labor, and thus there is always the risk of traffic accidents. Therefore,
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it is necessary to establish a delivery culture that values safety over delivery speed. Most of the
previous studies on road safety of delivery workers dealt with the current status of signal viola-
tions [45,46]. Studies on the relationship between delivery workers’ desire for income and
their road safety are needed. Meanwhile, this is also associated with the professional ethics of
delivery workers. Risk and safety perceptions, in terms of road safety and rules, can be culti-
vated through education [47]; therefore, efforts such as developing a training course for these
workers can be extremely helpful in promoting worker and overall public health.

This study has several limitations. First, we interviewed workers within various occupa-
tional groups within the delivery industry (courier of logistics service company or post office,
delivery app worker, and restaurant employee). Therefore, there was a limit to an in-depth
investigation of the characteristics of each occupational group. Second, the gender of the
enrolled study participants was biased towards men. Although there could well be a difference
in the experiences between men and women employed in the same or similar type of work,
only one woman participated in this study. However, we note that according to data released
by Statistics Korea in 2020 [5], the male to female ratio of delivery laborers is 9:1. Thus, the
comparative proportion of men and women among the participants enrolled in this study is
consistent with that ratio and is then likely reflective of the actual distribution of workers in
this profession. Nevertheless, this qualitative study has informative value for other countries
because it was conducted in South Korea, a country with an advanced delivery culture, as well
as a systematically and exponentially developing logistics and distribution system. This is a
meaningful study that deeply explored the experiences of delivery workers in the COVID-19
pandemic situation from a personal, human perspective.

Conclusion

Since the COVID-19 crisis, delivery workers in South Korea have experienced positive changes
such as increased income and improved social awareness. However, along with the active and
important role of delivery, numerous problems arising from the unstable legal status of deliv-
ery workers have also come to the surface. COVID-19 has brought significant changes to our
daily lives, and the post COVID-19 era will be a new normal. With the expansion of the online
market and the O20 service system becoming a part of our daily life, the importance of deliv-
ery drivers will continue even after the pandemic ends. To prepare for the future, multi-faceted
efforts will be needed to improve the working environment of delivery workers.

Supporting information

S1 Appendix. Semi-structured interview guideline.
(DOCX)

Author Contributions

Conceptualization: Jeehee Pyo, Eun Jee Park, Sungkyoung Choi.
Data curation: Jeehee Pyo, Eun Jee Park, Sungkyoung Choi.
Formal analysis: Jeehee Pyo, Eun Jee Park, Sungkyoung Choi.
Funding acquisition: Minsu Ock.

Investigation: Jeechee Pyo, Eun Jee Park, Sungkyoung Choi.

Methodology: Jeehee Pyo, Eun Jee Park, Minsu Ock, Won Lee, Hye Jin Lee, Sungkyoung
Choi.

PLOS ONE | https://doi.org/10.1371/journal.pone.0290403 September 21, 2023 11/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0290403.s001
https://doi.org/10.1371/journal.pone.0290403

PLOS ONE

Delivery workers’ experience during COVID-19

Project administration: Jeechee Pyo, Eun Jee Park, Sungkyoung Choi.

Supervision: Jeehee Pyo.

Validation: Jeehee Pyo, Eun Jee Park, Sungkyoung Choi.

Writing - original draft: Jechee Pyo, Eun Jee Park, Sungkyoung Choi.

Writing - review & editing: Jeehee Pyo, Eun Jee Park, Minsu Ock, Won Lee, Hye Jin Lee,

Sungkyoung Choi.

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

EU Agency for Fundamental Rights. Coronavirus Pandemic in The EU—Fundamental Rights Implica-
tions. Luxembourg: Publications Office of the European Union; 2020. https://doi.org/10.2811/55111

Weise K., Corkery M. People Are Now Spending More Money at Amazon Than at Walmart. The New
York Times. 2021 Aug 17 [cited 2022 Feb 10]. Available from: https://www.nytimes.com/2021/08/17/
technology/amazon-walmart.html.

Kuah ATH, Wang P. Fast-Expanding “Online” Markets in South Korea and China: Are They Worth Pur-
suing? Thunderbird Int Bus Rev. 2017; 59: 63-77. https://doi.org/10.1002/tie.21779

Ministry of Land, Infrastructure and Transport. Trend on delivery volume; 2021 [cited 2022 Feb 10].
Database: National Logistics Information Center [Internet]. Available from: http://nlic.go.kr/nlic/
frghtRoad0010.action.

The Statistics Korea. Local Area Labour Force Survey; 2021 [cited 2022 Feb 10]. Database: Korean
statistical information service [Internet]. Available from: https://kosis.kr/statHtml/statHtml.do?orgld=
101&tblld=DT_1ES3B32S&conn_path=I3.

De Stefano V. The rise of the ‘just-in-time workforce’: on-demand work, crowdwork, and labor protection
in the ‘gig-economy.” Geneva: International Labour Organization; 2016.

Wu Q, Li Z. Labor control and task autonomy under the sharing economy: a mixed-method study of driv-
ers’ work. J Chinese Sociol. 2019; 6: 14. https://doi.org/10.1186/s40711-019-0098-9

Finkin MW. Beclouded Work in Historical Perspective. Comp Labor Law Policy J. 2016; 37: 1-20. Avail-
able from: https://ssrn.com/abstract=2712722.

Stanford J. The resurgence of gig work: Historical and theoretical perspectives. Econ Labour Relations
Rev. 2017; 28: 382—401. https://doi.org/10.1177/1035304617724303

Korea consumer agency. Many motorcycle helmets sold in the market found unsafe in terms of shock
absorption. Press Release. 2021 May 17 [cited 2022 Feb 10]. Available from: https://www.isafe.go.kr/
english/selectBbsNttView.do?key=594&bbsNo=169&nttNo=36227&searchCtgry=&searchCnd=
all&searchKrwd=&pagelndex=1&pageUnit=10&integrDeptCode-=.

O’MearaL, Turner C, Coitinho DC, Oenema S. Consumer experiences of food environments during the
Covid-19 pandemic: Global insights from a rapid online survey of individuals from 119 countries. Glob
Food Sec. 2022; 32: 100594. https://doi.org/10.1016/].gfs.2021.100594 PMID: 34812406

Chen L. Labor order under digital control: research on labor control of take-out platform riders. J Chi-
nese Sociol. 2022; 9: 17. https://doi.org/10.1186/s40711-022-00171-4

Dalla Chiara G, Krutein KF, Ranjbari A, Goodchild A. Providing curb availability information to delivery
drivers reduces cruising for parking. Sci Rep. 2022; 12: 1-11. https://doi.org/10.1038/s41598-022-
23987-z PMID: 36369268

Lage ML da C, Rodrigues AC. Pandelivery 1: Reflections on black delivery app workers experiences
during COVID-19 in Brazil. Gender, Work Organ. 2021; 28: 434—445. https://doi.org/10.1111/gwao.
12604

EgoziL, Reiss-Hevlin N, Dallasheh R, Pardo A. Couriers’ safety and health risks before and during the
COVID-19 pandemic. Int Arch Occup Environ Health. 2022; 95: 589-598. https://doi.org/10.1007/
s00420-021-01795-8 PMID: 34657200

Huang H. Riders on the Storm: Amplified Platform Precarity and the Impact of COVID-19 on Online
Food-delivery Drivers in China. J Contemp China. 2022; 31: 351-365. https://doi.org/10.1080/
10670564.2021.1966895

Harris MA, Kirkham TL. COVID-19 Experiences, PPE, and Health Concerns in Toronto, Canada Bicycle
Delivery Workers: Cross-sectional Pilot Survey. Ann Work Expo Heal. 2021; 65: 1139—1144. https://doi.
org/10.1093/annweh/wxab024 PMID: 34212190

Munhall P. Nursing research: A qualitative perspective. 5th ed. MA: Jones & Bartlett Learning; 2012.

PLOS ONE | https://doi.org/10.1371/journal.pone.0290403 September 21, 2023 12/14


https://doi.org/10.2811/55111
https://www.nytimes.com/2021/08/17/technology/amazon-walmart.html
https://www.nytimes.com/2021/08/17/technology/amazon-walmart.html
https://doi.org/10.1002/tie.21779
http://nlic.go.kr/nlic/frghtRoad0010.action
http://nlic.go.kr/nlic/frghtRoad0010.action
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1ES3B32S&conn_path=I3
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1ES3B32S&conn_path=I3
https://doi.org/10.1186/s40711-019-0098-9
https://ssrn.com/abstract=2712722
https://doi.org/10.1177/1035304617724303
https://www.isafe.go.kr/english/selectBbsNttView.do?key=594&bbsNo=169&nttNo=36227&searchCtgry=&searchCnd=all&searchKrwd=&pageIndex=1&pageUnit=10&integrDeptCode=
https://www.isafe.go.kr/english/selectBbsNttView.do?key=594&bbsNo=169&nttNo=36227&searchCtgry=&searchCnd=all&searchKrwd=&pageIndex=1&pageUnit=10&integrDeptCode=
https://www.isafe.go.kr/english/selectBbsNttView.do?key=594&bbsNo=169&nttNo=36227&searchCtgry=&searchCnd=all&searchKrwd=&pageIndex=1&pageUnit=10&integrDeptCode=
https://doi.org/10.1016/j.gfs.2021.100594
http://www.ncbi.nlm.nih.gov/pubmed/34812406
https://doi.org/10.1186/s40711-022-00171-4
https://doi.org/10.1038/s41598-022-23987-z
https://doi.org/10.1038/s41598-022-23987-z
http://www.ncbi.nlm.nih.gov/pubmed/36369268
https://doi.org/10.1111/gwao.12604
https://doi.org/10.1111/gwao.12604
https://doi.org/10.1007/s00420-021-01795-8
https://doi.org/10.1007/s00420-021-01795-8
http://www.ncbi.nlm.nih.gov/pubmed/34657200
https://doi.org/10.1080/10670564.2021.1966895
https://doi.org/10.1080/10670564.2021.1966895
https://doi.org/10.1093/annweh/wxab024
https://doi.org/10.1093/annweh/wxab024
http://www.ncbi.nlm.nih.gov/pubmed/34212190
https://doi.org/10.1371/journal.pone.0290403

PLOS ONE

Delivery workers’ experience during COVID-19

19.

20.

21.

22,
23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Balls P. Phenomenology in nursing research: methodology, interviewing and transcribing. Nurs Times.
2009; 105: 30—-33. PMID: 19736746

van Manen M. Researching Lived Experience: Human Science for an Action Sensitive Pedagogy. 2nd
ed. NY: Routledge; 1997.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): A 32-
item checklist for interviews and focus groups. Int J Qual Heal Care. 2007; 19: 349-357. https://doi.org/
10.1093/intghc/mzm042 PMID: 17872937

Guba EG, Lincoln YS. Fourth Generation Evaluation. CA: SAGE Publications; 1989.

Glaser BG, Strauss AL. The Discovery of Grounded Theory: Strategies for Qualitative Research. NY:
Routledge; 1967.

Tran NAT, Nguyen HLA, Nguyen TBH, Nguyen QH, Huynh TNL, Pojani D, et al. Health and safety risks
faced by delivery riders during the Covid-19 pandemic. J Transp Heal. 2022; 25: 101343. https://doi.
org/10.1016/}.jth.2022.101343 PMID: 35194551

Byun JH, Park MH, Jeong BY. Effects of age and violations on occupational accidents among motorcy-
clists performing food delivery. Work. 2020; 65: 53-61. https://doi.org/10.3233/WOR-193057 PMID:
31868711

Nguyen MH, Pojani D, Nguyen-Phuoc DQ, Nguyen Thi B. What if delivery riders quit? Challenges to
last-mile logistics during the Covid-19 pandemic. Res Transp Bus Manag. 2022; 47: 100941. https://doi.
org/10.1016/j.rtbm.2022.100941

Min SH. Can the delivery industry overcome the growing pains? Hankook Research. 2021 Sep 8 [cited
2022 Feb 10]. Available from: https://hrcopinion.co.kr/archives/19276.

Wang X, Wong YD, Yuen KF. Rise of ‘lonely’ consumers in the post-covid-19 era: A synthesised review
on psychological, commercial and social implications. Int J Environ Res Public Health. 2021; 18: 1-23.
https://doi.org/10.3390/ijerph18020404 PMID: 33419194

Kim A, Sung Y. My Privacy and Control Matter: Understanding Motivations for Using Untact Services.
Cyberpsychol Behav Soc Netw. 2021; 24: 426—431. https://doi.org/10.1089/cyber.2020.0350 PMID:
33337264

Wang Y, Wang H, Xu H. Understanding the experience and meaning of app-based food delivery from a
mobility perspective. Int J Hosp Manag. 2021; 99: 103070. https://doi.org/10.1016/}.ijhm.2021.103070

Abilio LC, Grohmann R, Weiss HC. Struggles of Delivery Workers in Brazil: Working Conditions and
Collective Organization during the Pandemic. J Labor Soc. 2021; 24: 598—-616. https://doi.org/10.1163/
24714607-bja10012

Puram P, Gurumurthy A, Narmetta M, Mor RS. Last-mile challenges in on-demand food delivery during
COVID-19: understanding the riders’ perspective using a grounded theory approach. Int J Logist
Manag. 2022; 33: 901-925. https://doi.org/10.1108/IJLM-01-2021-0024

Duggan J, Sherman U, Carbery R, McDonnell A. Algorithmic management and app-work in the gig
economy: A research agenda for employment relations and HRM. Hum Resour Manag J. 2020; 30:
114—132. https://doi.org/10.1111/1748-8583.12258

Friedman G. Workers without employers: Shadow corporations and the rise of the gig economy. Rev
Keynes Econ. 2014; 2: 171-188. https://doi.org/10.4337/roke.2014.02.03

Lloyd A. Working to live, not living to work: Work, leisure and youth identity among call centre workers in
North East England. Curr Sociol. 2012; 60: 619-635. https://doi.org/10.1177/0011392112445623

Patton GC, Raniti M, Reavley N. A job for life: How the transition from education to employment predicts
early mortality. Lancet Reg Heal—Eur. 2021; 3: 100057. https://doi.org/10.1016/j.lanepe.2021.100057
PMID: 34557801

Winarsih, Indriastuti M, Fuad K. Impact of covid-19 on digital transformation and sustainability in small
and medium enterprises (smes): a conceptual framework. In: Barolli L, Poniszewska-Maranda A, Eno-
kido T, editors. Complex, Intelligent and Software Intensive Systems. NY: Springer; 2021. pp. 471—
476. https://doi.org/10.1007/978-3-030-50454-0_48

Leung LYM. ‘No South Asian Riders, Please’: The Politics of Visibilisation in Platformed Food Delivery
Work during the COVID-19 Pandemic in Hong Kong. Crit Sociol. 2022; 48: 1189-1203. https://doi.org/
10.1177/08969205221091449

Huang H. “The Food Delivered is More Valuable Than My Life”: Understanding the Platform Precarity of
Online Food-Delivery Work in China. J Contemp Asia. 2023. https://doi.org/10.1080/00472336.2022.
2155866e

Johnston H, Mommadova Y, Vallas S, Schor J. Delivering difference: ‘Unbelonging’ among US platform
parcel delivery workers. Cambridge J Reg Econ Soc. 2023. https://doi.org/10.1093/cjres/rsac046

PLOS ONE | https://doi.org/10.1371/journal.pone.0290403 September 21, 2023 13/14


http://www.ncbi.nlm.nih.gov/pubmed/19736746
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1016/j.jth.2022.101343
https://doi.org/10.1016/j.jth.2022.101343
http://www.ncbi.nlm.nih.gov/pubmed/35194551
https://doi.org/10.3233/WOR-193057
http://www.ncbi.nlm.nih.gov/pubmed/31868711
https://doi.org/10.1016/j.rtbm.2022.100941
https://doi.org/10.1016/j.rtbm.2022.100941
https://hrcopinion.co.kr/archives/19276
https://doi.org/10.3390/ijerph18020404
http://www.ncbi.nlm.nih.gov/pubmed/33419194
https://doi.org/10.1089/cyber.2020.0350
http://www.ncbi.nlm.nih.gov/pubmed/33337264
https://doi.org/10.1016/j.ijhm.2021.103070
https://doi.org/10.1163/24714607-bja10012
https://doi.org/10.1163/24714607-bja10012
https://doi.org/10.1108/IJLM-01-2021-0024
https://doi.org/10.1111/1748-8583.12258
https://doi.org/10.4337/roke.2014.02.03
https://doi.org/10.1177/0011392112445623
https://doi.org/10.1016/j.lanepe.2021.100057
http://www.ncbi.nlm.nih.gov/pubmed/34557801
https://doi.org/10.1007/978-3-030-50454-0%5F48
https://doi.org/10.1177/08969205221091449
https://doi.org/10.1177/08969205221091449
https://doi.org/10.1080/00472336.2022.2155866e
https://doi.org/10.1080/00472336.2022.2155866e
https://doi.org/10.1093/cjres/rsac046
https://doi.org/10.1371/journal.pone.0290403

PLOS ONE

Delivery workers’ experience during COVID-19

41.

42,

43.

44,

45.

46.

47.

Elbert R, Negri S. Delivery Platform Workers during covid-19 Pandemic in the City of Buenos Aires
(Argentina): Deepened Precarity and Workers’ Response in a Context of Epidemiological Crisis. J
Labor Soc. 2021. https://doi.org/10.1163/24714607-bja10014

Sun P, Yujie Chen J, Rani U. From Flexible Labour to ‘Sticky Labour’: A Tracking Study of Workers in
the Food-Delivery Platform Economy of China. Work Employ Soc. 2021; 37: 412—431. https://doi.org/
10.1177/09500170211021570

Goods C, Veen A, Barratt T. “Is your gig any good?” Analysing job quality in the Australian platform-
based food-delivery sector. J Ind Relations. 2019; 61: 502-527. https://doi.org/10.1177/
0022185618817069

OECD. What have platforms done to protect workers during the coronavirus (COVID-19) crisis? Key
policy responses from the OECD. 2020 Sep 21 [cited 2022 Feb 12]. Available from: https://www.oecd.
org/coronavirus/policy-responses/what-have-platforms-done-to-protect-workers-during-the-
coronavirus-covid-19-crisis-9d1c7aa2/.

Qin H, WeiY, Zhang Q, Ma L. An observational study on the risk behaviors of electric bicycle riders per-
forming meal delivery at urban intersections in China. Transp Res Part F Traffic Psychol Behav. 2021;
79: 107-117. https://doi.org/10.1016/).trf.2021.04.010

Wang Z, Neitzel RL, Zheng W, Wang D, Xue X, Jiang G. Road safety situation of electric bike riders: A
cross-sectional study in courier and take-out food delivery population. Traffic Inj Prev. 2021; 22: 1-6.
https://doi.org/10.1080/15389588.2021.1895129 PMID: 34432567

Cox JA, Beanland V, Filtness AJ. Risk and safety perception on urban and rural roads: Effects of envi-
ronmental features, driver age and risk sensitivity. Traffic Inj Prev. 2017; 18: 703-710. https://doi.org/
10.1080/15389588.2017.1296956 PMID: 28436735

PLOS ONE | https://doi.org/10.1371/journal.pone.0290403 September 21, 2023 14/14


https://doi.org/10.1163/24714607-bja10014
https://doi.org/10.1177/09500170211021570
https://doi.org/10.1177/09500170211021570
https://doi.org/10.1177/0022185618817069
https://doi.org/10.1177/0022185618817069
https://www.oecd.org/coronavirus/policy-responses/what-have-platforms-done-to-protect-workers-during-the-coronavirus-covid-19-crisis-9d1c7aa2/
https://www.oecd.org/coronavirus/policy-responses/what-have-platforms-done-to-protect-workers-during-the-coronavirus-covid-19-crisis-9d1c7aa2/
https://www.oecd.org/coronavirus/policy-responses/what-have-platforms-done-to-protect-workers-during-the-coronavirus-covid-19-crisis-9d1c7aa2/
https://doi.org/10.1016/j.trf.2021.04.010
https://doi.org/10.1080/15389588.2021.1895129
http://www.ncbi.nlm.nih.gov/pubmed/34432567
https://doi.org/10.1080/15389588.2017.1296956
https://doi.org/10.1080/15389588.2017.1296956
http://www.ncbi.nlm.nih.gov/pubmed/28436735
https://doi.org/10.1371/journal.pone.0290403

