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Proposal to utilize a joint platform for digital life

logistics in response to the new normal era

Seungchan Lim, Jinhee Park

Engineering of Logistics Department, Korea Maritime and Ocean University

The advent of the COVID-19 crisis brought dramatic changes in our cities. As the contactless society
becomes commonplace in the New Normal era, further expansion of the e-commerce business is
highly predicted. Despite the high demand in the e-commerce market, logistic companies have been
unable to offer flexible last-mile services due to excessive competition and the domination of the
last-mile market by some of the major companies. This study aims to propose a joint digital life
logistics platform system in response to the new normal era to alleviate excessive competition and
improve inefficient last-mile services of blue-chip companies by studying the feasibility for joint life
logistics through case analysis. An operation plan for the digital urban life logistics joint platform
was suggested to improve the quality of last-mile services and seek solutions to the joint logistics by

balancing competition and collaboration among logistics service providers.

Keywards: New Normal era, Joint logistics, life logistics, Platform, Case analysis
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A A B 7] FH(WHO) &= 20201 d 3€ 119 COVID-19% Mt ¥ (Pandemic) &2 FA 2 o2 At A
HEANZE A, obdstn Hedk A A=, 22419 Z713 =2 13 Blgid(Un-tact) AH3] 4 5o
= Qlshed XW*WW% %i‘iﬁ 2 e A4 FEAERE AYE F Ak A= AR ofy 2t
=7 b A EREFH AR 2~ R (Cross-border) HAG A ZE &4t gt ofnpE, dE]ntuiel e
OZ4d 719 3¢ 747‘44%3 =2 AAGAY =F/FAIE(GDC: Global Distribution Center) &% St &
gt )l &F S o] SR AAGAY LHAY 1EstE UZ(Needs) S5 918 xpEstd AH

2020 =7bE el o Bl S 71E o) 2]l 4 HIEE 259% % JHE =2 M S A
813 9TH<Table 1> ). o9 Mtj@ 58 F712 st Lejel &4 Adole FEoa1, AdE
A3 7F 7= (New Normal) Altholl Y4st=AA AR GAY vlzY 29 FRE A&EHA A4S 7
atal 9l

Table 1. Online retail sales, selected economies(2018-2020)
(%9 : $ billions, %)
Retail sales Online retail sales Online share(%)
Economy
2018 2019 2020 2018 2019 2020 2018 2019 2020
Australia 239 229 242 13.5 14.4 22.9 5.6 6.3 9.5
Canada 467 462 452 13.9 16.5 28.1 3.0 3.6 6.2
China 5,755 5,957 5,681 | 1,060.4 | 1,233.6 | 1,414.3 18.4 20.7 24.9
Korea 423 | 406 | 403 | 768 | 843| 1044| 182| 208| 259
(Rep.)
Singapore 34 32 27 1.6 1.9 3.2 4.7 5.9 11.9
UK 565 564 560 84 89 130.6 14.9 15.8 23.3
us 5,269 5,452 5,638 519.6 598 791.7 9.9 11.0 14.0
Ecgggfges 18217 | 1871.7 | 1857.6 | 252.8| 291.1| 3565| 107 120| 165
source : UNCTAD. (2020), Estimate of global E-commerce 2019 and preliminary assesment of
COVID-19 impact on online retail 2020, UNCTAD Technical Notes on ICT for
Development, 18, p.1
12 A7 &3
W A} B EA Lokl £u7k 353 A ARERY Sk ol shed, 14 1 1
4% A heel T ARs AGA NG SHOE clie] BR-AEUAL $EO chaEee
(Last-mile) A Bl 2=& A F3tA E3tal Aot o]ed Ao A B AFodA = A&A F8&FHEA A9 o
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‘ Analyze research background and set research goals |

Analyze trends in life logistics

and suggest improvement measures

- The concept of life logistics
- Current status of life logistics industry

- Prospects of the life logistics Industry

Present the concept of DLP

for digital life logistics environment
- Analysis of problems in the life logistics industry

- Proposal of improvement directions through the joint

platform for digital life logistics

Case analysis of joint delivery
of digital life logistics
- A large apartment complex in Seoul is selected as the
target area.
- Randomly distribute the delivery distance in the complex to

calculate the driving distance and set the driving time
based on the driving speed.

- Calculation of vehicle driving costs for each courier
company using the original vehicle operating cost unit of
Lee et al.(2021).

Expected effects of joint delivery
based on DLP for digital life logistics

- Repeated analysis of the driving distance and vehicle
driving cost before and after the introduction of DLP

- Based on the simulation results, the driving speed,
distance, and vehicle driving cost change are derived.

Conclusion and suggestion

Figure 1. Research Flow
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Table 2. A comparison between traditional and modern life logistics

Section Traditional Logistics Modern life logistics
Target B2B, Shipper-oriented B2C, Consumer life-oriented
Main objective focusing on rpdugng production costs Focusing on improving customer
and supporting imports and exports service quality
Function Divided functions distinctively centered Integrated functions centered on
on manufacturing consumer convenience
Size of Products Medium and large-sized cargo Small cargo
Technology/ ~ o ICT(IoT, Al, Big data, etc)-based/ Small
Transportation Labor-based/medium-sized trucks truck, two-wheeled truck, a drone, etc

source : Kim J-H. (2020), Changes in the logistics industry and the life Logistics Service Act, National
Assembly Debate Collection, p.9

COVID-19 2k A7) 98 4 AAHOR 9% A 2 A B4 53 2 =2 AFHoR
e so] AL HstA g AUE At ZeHEA ANAA PBEF AF FEE FA S5
Atk oY FE| AT} ThF o MY /3 B s ML Fa ezl YRS A

=

AFS Fulsts HlFol Ad tin] A&sA Srtetar Ao =

71949 wiEo] AFEE WH 2l

U F8 f5AAY el ezl Ad S € uE SHES UeRd Aot <Figure 2>&

2020 COVID-197} o] A o2 AstAA 987 108 S Al st exzelel A2 ddie F
D-199] 7| A & 3}e} A BH

A% AL ¢ F ok 2219 % 2903 39S A hul F7H5HAA T, COVI A
ey bsheithn mel gt wielel eeel fEYA S vz UG
o

AYE ol A nzk FEH ] F7 )
of 37sHe FAE UEhL Utk o8 B S 2ol fEGAS 6 2o =4 ABER 5%t
Z7beha Qe &ush Ao Asle] YgsE T oks e ¢ Ao
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27.2

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
2020 : - 2021

Unit: % g O ffline g Online

source: Kim H-S. and Kim M-S. (2020), Online shopping trend in 2021, Minstry of Trade,
Industry and Energy, p.2, Korea

Figure 2. Comparison of the percentage change in the year on year sales of primary retailers
T eehel £ A Ao AAFANS} DHF BAV A W APE T 43T 5 A
A3, 22197 A7) EA viY HEAul 2] fat &M S48 Aow AdET. 20204
g A A 20129 thEl HFEFS 140% S7HE 339 7AW Ajelar, 20199 (279 9% ) thH]
20.93% ‘785t thal ZALE AT (<Figure 3 F=>). AAGAR ok Gl A4 7heH v FA A
EF Aulzrt g8 1588 Aola, doax dA FF oS AR Ao HyHh

240,000 337,373,  150.0%
Unit: Million Box 140.0%
220,000 : 140.0%
- 130.0%
200,000 P4
273}93@.{' - 120.0%
280,000 V4 - 110.0%
260,000 254,278 B maon - 100.0%
240,000 231,946 - 90.0%
204,666 - - 80.0%
220,000 -
181,596 - 70.0%
200,000 > IR
120,000 SE e - 50.0%
- o
160,000 150,931 -~ A5.6% - 40.0%
140,598 . 30.0%
140,000 :
- [15.5%] 5% | | 29.29 |  20.0%
120,000 8.2% | B 3%| = [2225%[| 10.0%
12.7%
oo [0} [zew] [z=M| o] ol [5e%]  0.0%
201 2014 2015 2016 2017 2018 2019 2020
the volume of parcel —a——the percentage change in the year on year
-the percentage change compared to 2012

source: KILA(Korea Integrated Logistics Association)(2021), Statistics of life Logistics, Korea

Figure 3. The trend of domestic parcel delivery
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Annotation : The figure was edited by the present researcher for a translation.
source : Ministry of Land, Infrastructure and Transport, 2021, The Ministry of Oceans
and Fisheries has come up with a strategy to leap forward as a leading global

logistics country in 2030, p.10

Figure 4. Resolution of digital logistics demonstration complex
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source: Jnag J-Y. (2021), The strategies of Mesh Korea as an urban logistics technology
company (https:/ /dbr.donga.com)

Figure 5. Mesh Korea’s Logistics network
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A s, S Al 243 298 F ASE AR AUE se] vl BF-HEF Y A
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Table 3. Projection of robot and drone global market
Unit: $ Trillion
Section 2019 2025
Delivery Robot 1.2 22
Parcel Drone < 0.01 36

Annotation : OMDIA(2020), Delivery Robots and Drones and Statista(2020) were cited.
source: Shim H-J. (2021), A plan to strengthen the competitiveness of the high-tech delivery

industry, Trade Brief, 9, p.3
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Annotation : Statista(2020) were cited.
source: Shim H-J. (2021), A plan to strengthen the competitiveness of the high-tech delivery industry,

Trade Brief, 9, p.3

Figure 6. Prospect of unmanned last mile delivery global market
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Figure 7. Average unit cost of parcel delivery service in Korea
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A ARERel 2Rt
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Figure 8. DLP digital service flow chart
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Figure 9. The conceptual diagram of the joint platform for life logistics
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Figure 10. The conceptual map of the joint delivery system

Figure 9. The conceptual diagram of the joint platform for life logistics

_54_



4, Al E4& 53 Jd=

::_I,
A
X

41 EHENS 9% BHE

B ATolAE DLP) EQaHE AZHow AZenA Ad BAL 19sAT DA
AR Ag BA g 2d AR K .
3, Excel & 83 A EH o)A

B} AR

Table 4. Synopsis of case analysis

Section Content

The target of the study | The targeted area of platform business

the expected effects of introducing

The goal of the study a life logistics joint platform

- Status of target areas for platform business
Data collection - Demand for delivery to the target area
- original cost unit of vehicle operation

Analysis methodology Simulation

Research outcome Analysis of expected effects

Simulation target selection and
environmental analysis

Are there any problems

and solutions?

et the driving distance random
umber and calculate operation ¢ost

A 4

Performing a simulation

v

simulation results

A 4
<Ana1ysis of the effects of a>
digital life logistics joint

Figure 11. Flow chart of the simulation
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AEAE 20213 82 BEAA 71F AA AF 54 1679 B F 18% S A& 9557 M o2 Ao A

A7 E(26%) T2 7 B2 A7) E—EHO% ATH @b R FoUF =2 H%A]% DLPS &3t
g2Entd FF ulE AbE £4 o AY AASAI, MEA T AT L= 2L ST F U
FeTYIAE A8ttt Shin et al (2013)011 ZA BElEF 3 SR f9E A3d Hot
FAA B4 W A FEER 437 S, AR Jd FEFEA FEAE AR )
2 Agslttal HrhE A th(<Table 5> =), et £ AFdAE AeA ZdTe NS Feulss o
2 A FEFEEA FEA S A B ooz AT

Table 5. Evaluation of suitability by candidate type
for the Seoul Metropolitan Government’s delivery logistics joint project

Evaluation factor
. Economic / financial | Ease of | Priority of
. Publicity o . ;
Business feasibility business | support in
fype Landscape | Demand | mnfrastru Seoul
Traffic pedestrian . ,Cture level of (Score)
tie environment Village for CHon o difficult
-u .
¢ making delivery | [operation cost J
House and
buildings A A A O A © >
joint (8 points)
delivery
Regional 1
joint © © @) O O A .
. (14 points)
delivery
Shop joint 2
delivery O © O O O O (13 points)
Large-scale
complex 4
buildings joint | © O O O O O | (11 points)
delivery
Large-scale
residential O O O O O o 3.
complexes (13 points)
joint delivery

Annotation: © Very suitable O Suitable A Ordinary

source: Shin, S-G., Ahn K-J., Lee, C-H., and Park, DJ. (2013), Joint Logistics for Parcel Delivery Service in
Seoul, Seoul Research Institute’s Policy Task Research Report, 2013(11), p.9
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Table 6. Current status of the parcel delivery service in Seoul

(unit: number/ one million won)

" Number. of | Number of Payroll Sales Operating | Added Tangible
companies |  workers amount cost Value asset

2007 14 24,982 518,969 | 1,459,949 | 1,347,175 772,852 570,961
2009 12 19,944 508,583 | 1,967,248 | 1,888,047 824,172 620,240
2011 13 29,234 857,619 | 2,798,062 | 2,766,609 | 1,125,539 | 1,638,974
2013 13 28,072 923,966 | 3,256,580 | 3,222,010 | 1,381,261 | 1,671,503
2015 12 28,638 972,915 | 3,839,905 | 3,669,701 | 1,600,466 | 1,856,216
2017 10 29,441 | 1,228,859 | 4,152,412 | 3,982,062 | 1,768,991 | 1,296,638
2019 10 30,228 | 1,178,795 | 5,274,391 | 5,172,166 | 1,676,678 | 2,487,550

source:

KOSIS. (2021), 2020, Transportation Survey

Table 7. Current status of the delivery agency service in Seoul

(unit: number/ one million won)

year Number of | Number of | Payrol e Operating | Added | Tangible
companies | workers amount cost Value asset
2007 634 10,530 177,998 273,731 246,435 217,340 7,519
2009 455 6,011 113,785 174,033 156,821 141,731 8,790
2011 521 7,916 146,744 219,118 204,067 174,354 18,897
2013 528 7,295 106,387 189,690 174,247 137,323 12,268
2015 556 7,042 103,650 211,874 179,150 148,344 11,090
2017 580 8,250 114,884 216,750 196,327 155,579 9,088
2019 499 10,261 161,344 311,050 295,578 199,826 18,178

source: KOSIS. (2021), 2020, Transportation Survey
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Table 8. The targeted area of platform business

Section Content
Then number of household 2,436
The number of apartment building 21
Resident registration per household 2.28
Maximum Travel distance 3.5km
The number of daily delivery per person(DP) 0.18
The number of daily deliveries in apartments(DA) 999.73

Annotation : The distance traveled in the complex is calculated as the maximum
distance that a parcel truck can travel using a GPS map.
source : Seoul Metropolitan City(2021), Statistics of the resident registration
population (by district) of Seoul

- r Y
DP= 365><a @
DA = DPxy @

DP= The number of delivery per person

DA = The number of daily deliveries in apartments
o = The total number of population in Korea

x = The number of delivery per person

y = The number of household x Resident regisration per household

Annotation : Based on the life logistics statistics of KILA(2021), the annual number of
courier use per person (65.1 times) in 2020 is calculated.
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Annotation: The source of maps is the National Territory Information Platform.

Figure 12. The maps of targeted area of case analysis
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Table 9. Results of the original fuel cost unit by speed and vehicle type (as of 2019)

(unit: won/km)

speed(km/h) car small-sized | large-sized | small-sized | mid-sized | large-sized
van van cargo cargo cargo
10 133.53 192.73 468.15 180.38 371.35 662.65
20 85.36 121.54 333.84 131.59 251.48 501.48
30 65.71 93.11 270.20 108.41 201.10 418.40
40 55.57 78.58 235.14 95.99 176.02 370.80
50 49.97 70.50 215.02 89.45 163.87 343.10
60 46.76 66.16 204.30 86.87 160.37 328.59
70 45.46 64.44 200.60 87.62 164.44 324.36
80 45.69 64.95 203.18 91.90 177.32 329.65
90 47.51 67.82 212.56 100.81 203.66 345.43
100 51.32 73.70 230.75 117.28 256.87 374.90
110 58.13 84.29 252.54 149.19 386.33 -
120 70.43 103.81 319.45 224.81 1003.69 -

Annotation 1 : The unit price as of 2015 was adjusted as of 2019 using the Consumer Price Index (104.9).

Annotation 2 : The Korea Development Institut.(2017) cited a study on the methodology of
calculating the benefits of transportation business.

source: Lee, S-H., Jung, Y-H., Choi, G-J., and Hong., ]J-Y. (2021), Detailed Guidelines for

Conducting Preliminary Feasibility Study in the Railroad and Roads, 2021 Preliminary Feasibility

Study Report, p.279

Table 10. The result of the original operation cost unit of small truck vehicle(as of 2019)
Depreciation cost
117.53

Maintenance cost
14.8

won/distance Engine oil cost | changing tires cost

2.57 8.96

Annotation : Korea Railroad Facilities Corporation(2010) was cited.

source: Lee, S-H., Jung, Y-H., Choi, G-J., and Hong., J-Y. (2021), Detailed Guidelines for
Conducting Preliminary Feasibility Study in the Railroad and Roads, 2021 Preliminary
Feasibility Study Report, p.283

won/lkm
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Figure 13. The congested delivery routes of M apartment before the platform introduction
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Figure 14. Types of joint delivery system
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Table 11. Results before the implementation of platform

Distance | Driving time Engine oil changing | Maintenance | Depreciation
Company , Fuel cost :
(m) (min) cost tires cost cost cost

1 /é BD 15,906 115 221 26 91 150 1,194
A, B,

2 C D 14,073 97 188 21 75 123 978
A, B,

3 C D 13,694 93 181 20 71 118 934
A, B,

4 C D 13,774 94 183 21 72 119 943
A, B,

5 C D 10,841 65 130 13 46 75 598
A, B,

6 C D 9,275 49 101 9 32 52 414
A, B,

7 C D 13,110 87 171 19 66 109 865
A, B,

8 C D 12,126 77 153 16 57 94 749
A, B,

9 C D 14,809 104 201 23 81 134 1,065
A, B,

10 C D 12,437 80 158 17 60 99 786
A, B,

11 C D 12,839 84 166 18 64 105 833
A, B,

12 C D 13,209 88 172 19 67 110 877
A, B,

13 C D 14,498 101 196 22 78 129 1,028
A, B,

14 C D 13,833 94 184 21 72 120 950
A, B,

15 C D 15,234 108 209 24 85 140 1,115
A, B,

16 C D 13,198 88 172 19 67 110 875
A, B,

17 C D 12,335 79 157 17 59 97 774
A, B,

18 C D 13,792 94 183 21 72 119 945
A, B,

19 C D 10,284 59 120 12 41 67 533
A, B,

20 C D 12,864 85 166 18 64 105 836
A, B,

21 cC D 12,385 80 158 17 59 98 780

Average 13,072 87 170 19 66 108 861
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Table 12. Simulation results after the platform implementation

Comann Distance Driving E Engine oil | changing | Maintenance | Depreciation
Py (m) time(min) cost tires cost cost cost

| | Integrated 20,322 360 1062 52 182 301 2388
Company

o | Integrated 444 7 68 1 4 7 52
Company

5 | Integrated 491 8 71 1 4 7 58
Company

4 | Integrated 524 9 72 1 5 8 62
Company

5 | Integrated 734 12 83 2 7 1 86
Company

¢ | Integrated 4945 8 71 1 4 7 58
Company

7 | Integrated 640 11 78 2 6 9 75
Company

g | Integrated 606 10 77 2 5 9 71
Company

g | Integrated 583 10 75 1 5 9 69
Company

10 | [ntegrated 450 8 69 1 4 7 53
Company

11 | Integrated 654 11 79 2 6 10 77
Company

1o | Integrated 712 12 82 2 6 11 84
Company

13 | Integrated 520 9 72 1 5 8 61
Company

14 | ntegrated 663 11 79 2 6 10 78
Company

15 | [ntegrated 486 8 70 1 4 7 57
Company

16 | Integrated 656 1 79 2 6 10 77
Company

17 | ntegrated 580 10 75 1 5 9 68
Company

1g | [ntegrated 600 10 76 2 5 9 7
Company

19 | ntegrated 520 9 7 1 5 8 61
Company
Integrated

20 887 15 91 2 8 13 104
Company

g1 | Integrated 1.324 22 112 3 12 20 156
Company
Average 1,566 27 125 4 14 23 184
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Table 13. The results of simulation analysis of the yearly delivery of apartment M

A |

Large section Small section Before After Effect

Fuel cost 206,720 152,000 26.47%

Engine oil cost 23,104 4,864 78.95%

Vehicle operation | changing tires cost 80,256 17,024 78.79%

cost(won) Maintenance cost 131,328 27,968 78.7%

Depreciation cost 1,046,976 223,744 78.63%

Total 1,488,384 425,600 71.41%

Transportation Distance(km) 15,896 1,904 88.02%

Time Driving time(min) 105,792 32,832 68.97%
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Figure 15. Suggestions of utilizing digital life logistics joint platform
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