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Abstract : In response to the COVID-19 pandemic, the logistics industry in Korea has
rapidly been expanding, with offline demand concentrating on online platforms owing
to the development of digital infrastructure. This has increased the workload of courier
drivers considerably, along with labor intensity. A delivery driver died recently from
overwork due to the continuous increase in delivery volume, which raises social
concerns. Delivery drivers work long hours, (over 12 hours) and are greatly affected by
weather conditions, such as snow, rain, heat waves, and cold waves. In addition, they
lack a fixed workplace: perform atypical work handling workpieces of various sizes,
weights, and shapes: and spend a large amount of time driving as part of their work.
This work involves a high level of tension and requires attention and concentration.
Despite the frequency of industrial accidents in the courier industry, studies on safety
and health to quantitatively analyze and systematize the work of courier workers are
very scarce. Therefore, to define the work process necessary for investigating the
harmful factors in delivery service and the work analysis, this study conducted
interviews and on-site surveys to analyze the unit work of the delivery service by
targeting delivery workers. In other words, a framework of unit work for work analysis
was presented to enable research and analysis by considering the aforementioned
characteristics of the courier industry. The process was broadly divided into work,
transport, storage, delay, and inspection. Work was divided into loading, sorting,
unloading, and door subcategories, and transportation was divided into vehicle, cart,
and walking subcategories as well as 10 small processes. Moreover, 22 unit works were
again drawn by conducting field surveys and interviews. The risk of unit work derived
from this study was ergonomically evaluated, and the ergonomic analysis revealed that
uploading and transportation were the most dangerous. The results of this study could
be used as basic data for preventing industrial accidents among courier workers,
whose work has increased with the logistics volume and the development of the
logistics industry.
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Table 1. Process and unit work criteria
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Process symbol ~ Grand process Small process Process definition Process notation
Loading The task of loading objects into a vehicle cargo compartment. Operation [Loading]
_ Classification Organizing work within the workshop/stack/cart Operation [Classification]
Operation Unload Unloading items from a vehicle cargo compartment Operation [Unload]
Car door Opening and closing vehicle slide doors Operation [Car door]
Car driving Move from place to place using a vehicle Transportation [Car]
Transportation Cart Move from place to place using a cart Transportation [Cart]
On foot Moving goods with worker power Transportation [On foot]
Storage Storage The act of putting an object down at its destination Storage
Delay Delay Waiting for elevators, waiting for bells to be called, vehicle delays, etc. Delay
Inspection Check Check work tag for delivery, etc. Inspection
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Table 2. Definition of study variable
Sampling variables Work characteristics Variable
Working type Izl)igt
. Apartment
Delivery area .
Sampling included House/Villa
variables :
Workload Ef;llli
Number of deliveries per day ;
Part time
Employment status Full time

Sampling excluded
variables
Vehicle type
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Table 3. Number of field investigation by job characteristics

Case Work characteristics Frequency
Case 1 Night-Apartment 2
Case 2 Night-House/Villa 3
Case 3 Day-Apartment 1
Case 4 Day-House/Villa 4
Case 5 Night-Apartment/House/Villa 2
Case 6 Day-Apartment/House/Villa 3
Total 15
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[Case 2 : Night-House/Villal

Transportation

Operation

Storage Inspection

Process Unit work Place Symbol Main job characteristics W"{:j';g}s“y w“:;f_';‘,‘é;w Risk
Operation [Classification] C\assiﬁcat\g'?wté‘c::gt;neiz;gilgl‘;;sh\pments Loading site |:> D |:| kv Narrow working environment 2 3 6
Operation [Loading] Loading shipments into roll container Loading site |:> D |:| AV Unconventional lifting tasks 5 2 10
Transportation [Cart] Move the roll container to the vehicle Loading site O ) D |:| v Narrow working environment 4 2 8
Operation [Loading] Loading shipments in the vehicle Iﬁ-r?f?odm“ligui‘usg |:> D [] + | Difficult to Ioad as vehicles are attachsd 4 3 12
Operation [Classification] Classification (igr%:;i\fzg‘ocr; of shipments EL"U;?“EQJ‘IEZ X "E? D |:| v Narrow working environment 3 3 9
Dy et et e 058t | gy o | O oM [] v | Chddemtmedwomomnenol |y 1 1
Transportation [Car] Go to delivery location Delivery parking lot | (O » D |:| 7 2 3 6
d
Operation [Door] QOpen vehicle slide door Delivery parking lot ./[:> D |:| v Slide door does not open easily 2 3 6
Inspection Confirm and select shipment TAG Delivery parking lot | (O |::> ) . v dark work environment 1 4 4
Operation [Unload] Unloading the Sgggzgt at the delivery Delivery parking lot .\'I::> D [] 7 |Grabyour PDA and pick up your shipment 2 4 8
Transportation [On foot] | Transporting shipments by manpawer Destination O ‘D |:| v Run and deliver the shipment 5 5 25
Storage Drop off the si:g)(r:te}g; at the delivery Destination O |::> D D v 1 5 5
Transportation [On foot] Return to vehicle Delivery parking lot | (O 'D |:| kv Run back to the vehicle 4 5 20
Operation [Loading] Loading of collected items during delivery| Delivery parking lot |:> D |:| AV 1 3 3
Operation [Door] Close vehicle slide door Delivery parking lot |::> D[] v 1 3 3
Transportation [Car] After delivery Eazui:gplde;i' move to the Loading site O /» DO W 2 1 2
Operation [Unload] Drop off collection at work site Loading site (3 IZ:> D[] ¥ - 1 1 1
Fig. 1. An example of process analysis,
Table 4. Classification of work unit in the delivery industry and ergonomic evaluation methods
Process . . . . . Ergonomic
symbol Process  Specific process Work Unit Evaluation method selection criteria evaluation methods
1-1-1 Loading shipments into roll container
Loading 1-1-2 Loading shipments in the vehicle Imffgﬁfgr ‘}:/(:)srtﬁxre NLE, REBA
1-1-3 Loading of collected items during delivery
104 Classification (organization) of shipments within the
. . Classification workplace Improper posture REBA
Operation 1-2-5 Classification (organization) of shipments in the vehicle
1-3-6 Unloading the shipment at the delivery location
Unload e pett ery Improper posture NLE, REBA
1-3-7 Drop off collection at work site Lifting work
Car d 1-4-8 Open vehicle slide door i o REBA
ar door . . roper sture
1-4-9 Close vehicle slide door Per PO
.. 2-1-10 Go to delivery location
Car driving X . ey . - -
2-1-11 After delivery is completed, move to the loading dock
2-2-12 Move the roll container to the vehicle E e T
Cart 2-2-13 Move from delivery location to delivery cart X;SSSE“;ePlfllice Snook table
» Transportation 2-2-14  Move collected items to carts within the workplace
2-3-15 Transporting shipments by manpower Horizontal movement Lifting work
On foot 2-3-16 Collection pickup - Lower body / Muscular endurance )
. Go empty handed
317 Retum to vehicle - Lower body / Muscular endurance
v Storage Storage 3-1-18 Drop off the shipment at the delivery location Improper posture REBA
4-1-19 Waiting for the delivery elevator - -
. Delay Delay . . ¢ i .
4-1-20 Delay in vehicle departure due to passage congestion - -
. . 5-1-21 Confirm and select shipment TAG Tmproper posture REBA
. Inspection Inspection . .
5-1-22 Take and send shipment confirmation photos - -
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Table 5. Work intensity time criteria

Borg scale Work  intensity Verbal anchor
6.8 1 no exertion at all, relaxed
extremely light
. very light
9-11 2 fight
moderate
12-14 3 somewhat hard
hard
15-17 4 very hard
18220 5 extremely hard
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Level Hours

(=1 (2/zl)
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Work Freguency Level

* Level of Working Hours [Exrpreire T (L)
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2 Level 2
3,4 Level 3
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Fig. 2. Work exposure time criteria
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Table 6, Case—specific risk processes

Work characteristics Risk assessment

Operation [Loading]
Operation [Car door]
Transportation [On foot]
High

Case

Night

Case 1 -Apartment

Operation [Classification]
Moderate

Operation [Loading]
Transportation[ On foot]
High

Transportation [Cart]
Operation [Classification]
Storage
Moderate

Operation [Loading]
Transportation [Cart]
Moderate

Operation [Loading]
Transportation [Cart]
Transportation [Car]
Transportation [On foot]
Storage
High

Night

Case 2 -House/Villa

Day

Case 3 -Apartment

Day

Case 4 -House/Villa

Operation [Classification]
Moderate
Operation [Loading]
Operation [Car door]
Operation [Classification]
Transportation [Car]
Transportation [On foot]
High

Operation [Ucknload]
Transportation [Cart]
Moderate
Operation [Loading]
Operation [Car door]
Transportation [On foot]
High

Transportation [Cart]
Operation [Classification]
Moderate

Night

Case 5 -Apartment/House/Villa

Day

Case 6 -Apartment/House/Villa
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