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Abstract - Trend analysis and time series analysis were conducted to predict the demand of manpower under the smartization of shipping
and port logistics with transportation survey data of Statistic Korea during the period from 2000 to 2020 and Statistical Yearbook data
of Korean Seatarers from 2004 to 2021. A linear regression model was adopted since the validity of the model was evaluated as the highest
In forecasting manpower demand in the shipping and port logistics industry. As a result of forecasting the demand of manpower Iin
autonomous ship, remote ship management, smart shipping business, smart port, smart warehouse, and port logistics service from 2021
to 2035, the demand for smart shipping and port logistics personnel was predicted to increase to 8953 in 2023, 20,655 in 2050, and 26,557
in 2035 This study aimed to increase the predictability of manpower demand through objective estimation analysis, which has been rarely
conducted in the smart shipping and port logistics industry. Finally, the result of this research may help establish fiture strategies lor
human resource development or professionals in smart shipping and port logistics by utilizing the demand forecasting model described
in this paper.
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Table 1 Shipping & port logistics industry employee
(unit: people)

sectors 2000 | 2001 | 2002 | 2003 | 2004 | 2005| 2006| 2007 | 2008 | 2009

oceangoing - = —— -
ST 203 | 280 | 393 | 436 | 519 | 547 | 624 | 732 | 546 | 496
oceangoing
freight transpor
costal passenger ; o, £ = e
o 1,376| 1,419| 1569| 1,596| 1,598| 1,621| 1,653| 1,628| 1,286| 1,220

coastal frelght| 50| 5387| 4955 4650 4458| 4804| 4493| 4623| 4312| 5088

other sea P - oy . -
T 127 | 183 | 141 | 170 | 183 | 203 | 271 | 442

‘ﬂemwmmmsﬁeg 1170| 952 | 869 | 934 | 81| 815| 80| 80| 732 | 687

habour passengef 557 | 675 | 518 | 462 | 502 | 462 | 514 | 557| 761 881

transport
total 22,905 23,013 20,491| 20,394) 21,083 21,830\ 22,312 23,889 26,228 26,701

sectors 2011 | 2012| 2013 | 2014 | 2015| 2016| 2017 | 2018| 2019 | 2020
oceangoing = o | = "
et 579 | 539 | 496 | 456 | 525 | 581 | 446 | 373 | 408 | 236
oceangoing
freight transporf

costal passenger - = = o =S -
- 1,404| 1,728| 1,723| 1453| 1,654| 1,750| 1,755| 1,648| 1,754| 1,693

coastal Trelght| 5431 4766| 5.467| 5265 5610( 5362| 4561| 4260( 4422| 4785

other sea - = - o .
T 789 | 786 | 992 | 1,006| 1,517| 1,942| 1,890| 1,833| 1,963| 1,980

‘ﬂ;‘]df W’;‘f DOSf 461 | 401 | Aol | 398 | 174 | 192| 187 | 203 | 214 | 489

habour passengey } N . . N o= N -
e 794 689 | 729 | 665 | 869 | 435 | 464 | 458 | 537 | 488
total 25,025 27,006 27,538 25,950 28,217| 27,747 23,682 23990 24,905 25,289

source:  Statistics Korea, Transportation industry survey

14,777 14,299 12,060 12,119 13,044| 13,411] 14,045 15326 18,320 17,881

16,465 18,097 17,730| 16,707 17,868 17,485 14,379 15215 15607 1561

=z
AlgE

(2000-2015: 9th Korea Standard Code
Standard Code)

2007-2020: 10th Korea

A AvtEFAY BRI wet $AY ed=x
Ab 9ZHE R 71(2000 ~20159) 7 103F /-7]1=(2007d ~
2020) 9] EAIARE ZAREAS A3, 2000 ~2020E 717E
o] FrtEFtd el 19 &2 Table 29k 2t}

gul

Table 2 Shipping and port logistics industry employees
trend (2000~2020)
(unit: people)
sectors 2000 [2001]2002 | 2003|2004 | 2005 | 2006 | 2007 | 2008 | 2009

general warehousing | 5,144 | 4,504 | 4,047 | 4,773| 4,303 | 5,230 | 4,473 | 4,284 | 5,109 | 4,787
refrigerated warehousing| 2,624 | 2,678 | 2,631 | 2,814 (3,041 | 2815|2482 2,902 | 3,362 | 3,398

farm product o .

warehousing 3,687 | 3,203 | 4,773 3626 | 3527 | 3,485 3,040 | 4,117| 3,131 | 3,770
dangerous goods - - - - . N .

Warehousing 716 | 685 | 650 | 757 | 752 | 699 | 775 | 756 |1,054| 787
other warehousing 152 184 | 195 | 195 | 194 | 178 | 98 101 | 135 | 130

peration of harbour and o | an . e
Imarine terminal facilities| 301 | 376 | 364 | 357 | 352 | 343

other supporting water i
transport activities 2,239 12,016 [ 1,975 1,510 | 1,402 | 1,420 | 1,102 | 1,355 | 1,419 1,197
water freight handling | 18,302 [17,733|19,533|18,879|21,059|22,976|21,792|22,172|14,425| 13,985
customs clearance and
related services
freight transport
brokerage, agency and | 15,411 |37,673|46,958|51,031|46,264]43,089|43,335]44,504|41,736| 42,670
bther supporting_services
packing, inspection and
weighting_services
all other supporting | - o170 | o =10| . . . o e oronl -
ST SERHess MEe 2,519 | 2,472 2512|2590 | 2,616 | 2,677 | 2,689 | 2,270 | 2,524 | 2,748
logistics related
information services
logistics related
equipment rental
total 50,694 |71,14883,274|86,175|83,459|82,945|80,150|82,818)73,247| 73,815

sectors 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
general warehousing | 5417 | 4,806 | 5,091 | 5464 | 7,265 | 6,986 | 6,550 | 6,780 | 6,553 | 8,282
refrigerated warehousing| 3,519 |3,313|3,260|3,549| 3,651 | 3685|3579 | 3,123 | 3,196 | 3,898

farm product e y o - . . Py

S 3,632 13,943 3,403 | 3483 | 3,311 | 2,325 | 2,161 | 1,389 | 1,727 | 2,230
dangerous goods on N N . _

Sendenine 833 | 908 | 926 | 931 | 1,018 1,068 |1,060|1,095| 1,022 1,205

other warehousing 132 | 177 | 191 | 403 | 458 | 478 | 396 | 278 | 315 | 587

peration of harbour and g e | e - . . PR
narine terminal faciliiey 552 | 436 | 621 | 647 | 711 | 1908|1673 | 1,885 | 2575 2,846

other supporting water . . o . .. | 4 ae | 2 pa —
transport activitios | 1175 | 1,288]1,259| 1,534 1,661 4453 4,735 | 3,633 | 4,405| 7,572
water freight handling | 13,987 |15,553|14,183|14,254|14,905|14,610|14,427|14,400|13,881| 22,984
customs clearance and ~ 190 | & 96
A A 6,429 | 6,269 | 5,758 | 5,444 | 7,989
freight transport
brokerage, agency and | 41,802 |42,010|47,65546,814]|47,595|47,772|54,128|50,918|43,668 55,078
pther supporting service:

st et 3,146| 3,108 | 2,941 | 3,074 7,267

all other supporting | o. ) e | - p
TS oA meE 2,234 |5450(3,335(3,033| 3888 383 | 128 | 119 | 113 | 403

logistics related ; N
information_services 8,142 8,697| 3,308

logistics related
equipment rental 911 | 948 | 1,004
total 73,111 |77,884|79,924|80,112|84,463|93,243|98,214[101,37495,618/124,65:

Source: Statistics Korea, Transportation industry survey (2000~
2015: 9th Korea Standard Code 2007 ~2020: 10th Korea Standard
Code)
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Table 3 Shipping and port logistics industry employees
trend (2000~2020)
(unit: people, %)

sectors 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

shipping -port
logistics
industry

year on year

growth rafe(%)

73,599|94,161 (103,765]106,569 (104,542 |104,775( 102,462 106,707| 99,475 | 100,516

127.94|110.20{102.70| 98.10 {100.22| 97.79 |104.14| 93.22 | 101.05

rate of change(%) 279411020 | 270 | -1.90 | 0.22 | -2.21| 4.14 | -6.78 | 1.05
sectors 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

[~ shipping -port
logistics 98,136 [104,890|107,462{106,062|112,680{120,990| 121,896 125,362| 120,523| 149,942
industry

grf;fho?at}f(?/:) 97.63 [106.88|102.45| 98.70 [106.24|107.37{100.75|102.84| 96.14 | 124.41

rate of change(%)| -2.37 | 6.88 | 2.45 | -1.30| 6.24 | 7.37 | 0.75 | 2.84 | -3.86 | 24.41

F Akl el 20006 ~20200d 7]17ke] 1= s}
AR AT 3.82%2 F7FeS vEhfa gtk

eFEFAAY APFLE STl JojM FAEA
I AAEENS F83T F vk FARALS A= Fa0l o
FE A" HFE ARSI Al7Ee] ©E WEkE gholsla,
HEzte] JAE FAHSE v AHFRE oSFse Wyol
th e 2R AR Zon FAEMYE
A7y BHPA AHE SHUFE T IAYHY, S5 F
AAE Fahe Wgolth ol AAE A= 7L AIZEe BF
o dojA Ayl AAE 7AW d I FAEAE, HA e
BAE A vAE FAREE A Aok BAY F
Alel Mzke] ARdAZy AgHTE dAAstd dg8Fes
dSFatn g @rldSd v Aatd, ®gke] dA7E v dy
oA Agols ARl BEdad & drh(Jeon, 2020)

e Aol <E Fao FAg 2SS 98
ANALG Azl vIES & A AIGEA (time series analysis)2

3 [e]

= Aol wheh SAmR #3583
AR) e RO o5 FA|, WELS T e}
o e g fFFgozM nel g o5ste A
FAENE Adsid 4

h 2t

P AR AIAIER] 75 ARIMA(THH )9} VAR(T
oh A

=3

Y o 1

[e]
i

r e AAGY A AR T
3 AIAEE AT ALY ECM(eHH )1}
Ju S g2tk (Park et al., 2012).
A%7F AEEE AAE ARE &8
FAE A5 4 Utk @ AR(Auto-
Regression, AH53]7) : 27| A4S BAZES W52 ol 3
Axow HYy F2 F4 o AEEH @ MA (Moving
Average, ©]EHT) : 7] dF 2AE o]t oF Tt
(& 2.319] o] FH ). @ ARMARI(AR+MA, AH53]7] o]
D) AAY FEEH A= ALgE vHE A5 @
ARIMA R & (Auto Regression Integrated Moving Average,
THAEIT olE L) ¢ HA delgrt AYn

o g

AE FA

ro

A

T8 oSl

il
iy
T
2

33te] o= gl AR (difference) NE-S
AAE HeolEE 713E 2 AAY dHolH=
28 ¢ =5 Walete] dS5st=S Frt(Lee et al, 2022)

FubE-FAEl o] 20000 ~20200d 7]7te] 01E WS 7]

(momentum)

S8 SR T FARAe] A8 9 vy 5
4 3N BAE #8% oS A9k Table 49}

AeqUEH o] AAFaE JlSAF] GaAF o
Yo

2 5% A9 20229 161,6057 4] 2030 218,063 & =
md 382%% S7kek A% FAE YEHITE FAMNS &
3 AFIARY S AR frelab 20221 131,7169,

wid oF 148% Z7tet= FAE vheER

FARE E83 Y g@dIFANCAE 202290
23572078 €] 19 85 veEhAle, 2030l = 4,551,170

; Ao anEH 4
A3 Ao Pohac

N
o3k afEAREFAIY S 2022~2030 ¢

AALE B2l
old 42 d=A3= AREHEY ARMAR Hol| At 542 o
2 folatgon, BF Y Zhadhs Ao® e o]
t dIdvEFakd el 2000d ~20208 7)o d=E Q1
o] Z718lth st FolE wrds AyE B 5

Table 4 Demand forecast according to trend of changes in
shipping and port logistics manpower
(unit: people)

2028 | 2029 | 2030

sectors| 2022 | 2023 | 2024 | 2025 | 2026 | 2027

g“’mfatéic 161,605(167, 773174, 175(180, 823187 , 723194 , 8881202 , 325210 , 047|218,063

simple
regressi

multi
regression

AR |144,198]142,008|140, 174(138,639|137, 355|136, 280|135, 380|134, 627|133,99%6
MA  |112,059110,751|110,807|110,854/110,894(110, 927|110, 955|110, 978|110,998
ARMA  |157,720|160, 263|157, 161|154, 564|152, 391|150, 572|149, 049|147, 774|146, 708
ARIMA (170,866/160, 156|157, 034(154, 421|152, 233|150, 403|148, 870|147 , 588|146,514

131,716|133,759/135,802(137, 845|139, 887)141,930/143, 973146, 015 148,068

235,720336, 645497, 789|743, 212/1,103,0801,614,296|2,321,92013, 279 ,663{4, 51, I0)

et BHATY 2 E4E 8T
H8 dSAate] s Frhs) mo) flske] 20159 o
o] < 5dzte] A A ek vlarstgict. va A} Vst
o]-gg deHaty el Aolrh 145858 oz P Hlon, v
oz FARA Y G ARYe] 1615 22 et

Table 5 Comparison between demand forecast and actual
manpower in shipping and port logistics
(unit: people)
2016 | 2017 | 2018 | 2019 | 2020 | gap

hictual manpower| 120,990(121,896|125,362|120, 523|149, 942| mean
joeometric mean| 77,913116, 161{124,727]125,661|129, 234124, 246| 8,474
sinple regression (2000) 111,035|112,199/113,364/114,528|115,692|14, 379
AR 107,722]106,057]105,497(105, 309105, 246|21,776

MA {105 1041103, 855]103,443[103,897|104,050[ 23,673
ARMA 157,518]107,950|105, 520104, 708]104, 784{ 104, 809[22, 188
ARIMA (015)[106,905/107,975104,411{104,632| 104, 706| 22,017

seometric mean 77,913/125,067/126, 003|129, 586|124, 584| 9,558

sectors
data
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A%

o

(2000) 114, 688]116,072[117, 456/ 118,840/ 12,667
113,867|110, 548]109., 002/ 108, 281| 19,006
MA 108, 160/104,294/103.,257/104.231[24. 445
ARVA 139,4M122,833(115,416|111,980|110,417| 14,738
ARINA (2016)[123, 747|118, 056|112, 451|110, 790| 14,095
geometric mean 77,913125,801[ 129, 373|124, 384/ 11,617
simple refression (2000) 117,768]119,293120,819] 12,649
AR 116.677|113, 728[ 112,062/ 17,787

ession

sinple r
A

MA 107,742/103,231/102,867| 27,329
ARMA 117,6401123,080[117,804]114,871| 13,358
ARIMA (2017)|124,528|119, 198|115, 356| 12, 248

Simple mean 77,913]129, 351|124, 358| 17, 206

Table 6 Number of vessel and seafarer (2003~2020)
(unit: vessel. people)

simple regression (2000)/120.981]122,639] 13,880 sectors | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
AR 120.979(118..126/16. 136 ST, =
i 08" 4T7[105 080/ 28 431 s 493 | 536 | 612 | 642 | 742 | 845 | 876 | 952 | 995
ARMA 10,351127, 794/123, 273/ 16,970 coastal | y19 | 412 | 390 | 449 | 420 | 415 | 418 | 433 | 467
ARIMA (2018)[127,735|124,353| 16,401 vesselr
geometric mean 77,913123,871] 26,071 O oo 16,109|4,716|5, 147|5,301|5,836| 6,555 |6,574|6, 9627, 184
| sinple regression| (2000)122.543[ 27, 399 “coastal . NP ] ] P
R VI117.739[32.203 Joasta  |1.955(1,739|1,653|2,025(1,928|1,9081,924|1,919|2,075
AgﬁA 19 479;{%8452 g‘éggg sector | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ARTMA (2019)/121.209] 28,733 ocean-g0ing 1 036/1,077|1,080|1,099]1,033|1,032[1,029[ 1,026/ 1,002
ngzggil 456 | 425 | 406 | 402 | 430 | 494 | 442 | 438 | 455
S} [e) [e) == Eate] = = p—
o ek ae] 20309 Ese G=AneE 202299 ocean-eoing \ 315\7,664(7,675|7,674|7,083|7,039|6,867|6, 7506, 759
=) =z L=l H O = ] ~0ast 4
Alal 1350 S7kshas slow yEht sl ditE it /1 SES?Zﬁéi 2052 |1,659|1,8441,880|1,946|2,020|1,968|2,063|2, 101
of A 20:dde) Folg st S7hE0l Mg mok AR L Ggaa oA Asedd =90 sbse %8, §24, LPG
Al 2 9 dEdnzE 24357 oHu wEhA e ¥ LNGA, AvEde @4
glZEakelo] old g d=o A ete] 02yl A £ Source: Ministry of Oceans and Fisheries(200472021),
~ Statistical Yearbook of Korean Seafarers
Ao R fojstH Qg Wsl Fol& 7P & whdsta = A
o2 Hrte e FAEAY 4 ARY S HEEE St} Table 7 Forecasting the number of Marine Autonomous
Surface Ships(MASS) and seafarers
(unit: vessel. people)
ALIE siSsi0=2 olgd A0 o=
4. ADIE SHZERUER A =2 S sectors |2021(2022|2023(2024|2025|2026(2027|2028|2029|2030|2031/2032[2033|2034|2035
[ VAS!
adoption| 0 | O | 44 191|427 |66.9|82.9|92.1|94.4| 954|959/ 96.1|96.3|96.4|96.5
2utE SRS LoRs Feldat S TP AL R
vessel [1,22411,258(1,292/1,32711,361/1,395(1,42901,463)1,497/1,531/1,5651,60011,634/1,668/1,703
F7dA, PSR E YdelE, 0T, EEA4Q 59 7I&€S & orecast
P, o N . [ MAse] O | O | 2 | 13| 35|72 | 117|167 | 220|273 | 327 | 383 | 439 | 495 | 551
3k 2= ol W =] 2= o= 03
&% v AwdEs Fort §5 € AoR A ch'jjeﬁii 448 | 450 | 452 | 453 | 455 | 456 | 458 | 459 | 461 | 462 | 464 | 465 | 467 | 468 | 470
- ESHEFAA Y] 4348 Ve J8 tAY A3l Soastel | o | o | 1| 4 | 12|24 |38|55]| 72|89 |106[123|141|158 176
o3 ~ntEslo] we Y £2F dF87] A V1EATE  [ams] 0 | o | 18| 100|280 563 |915[1,3091,7142,12505412,9693,3913,8144.241
seafarer
- _ S, e ]
oAl AAlE A NEF Q1E HAH ASAES G835t = cﬁ?s“?,” 0| 0| 4 |21]59|119|194|277|362| 449|536 | 624 | 712 | 800 | 889
seailarel
nE S EER ok 0¥ e g AT l\t/?gls 0 | 0 |23 |126]355|716 1,168[1,6742,1982,7333,275[3,8324,3864,945[5,510
seafarer
* Cho(2018), p.78.
4.1 AOIE 2EF Q1 = oEF PR FoA AL 290 Jbsd M, §24, LPG 2
LNGA, AmZAdel g4
o o= " N oo AN AE 31d 23 A (1.47%)9 mihd AEsr Ad, uig
411 AEEIA 2ntE 714 18 8 oA S Ao A 359 27 Auk 01 &G56%)9 dd AFE7 HEke 2
- A0 A H = Ao g A (Lee et al.(2022) .640~641).
S0 3l A] o B o J H] o] x| = Lo s e T ; PP
Aasdas 23 AREQHUIT), BUlelH, 18AT  {aaiae g gm A8, gRade 20208 A9 B 467 AL,
(AD) 59 71+S A3z g3t Aue AR vao H HgAgHge dugd 2 A9 S35}
Fol, HF 5o WEESs astA Wzt dopd FRE <
AT S I 22w ARt Ad s i AE Al
Hh(Lee et al, 2022). A-&EFd9re] 2538} 2538, 2
A4 7171 7IAE &8 Ha, AEAde SAske
Aubs sl a7 ke ol9h 2 HEgH| ek AlEd o
gt WA AT &8 58S ZFoor & Zloln., &% A&
g dubE el 9= A FRE dS58] S )z
FAAEL] 9 F gL ek Hge )AL Fole=
Table 63 o} 2t}

ould 3 25%, W 10%
A

A 7 sARLE IMOTA s AMANER, A&
A SXUY Zas mEEx gon, 20354 o] 3o uE

%

rr oot

Source: Ministry of Oceans and Fisheries(200472021), Statistical
Yearbook of Korean Seafarers

g ~utE S 7]AF Q182 2025 3551, 2030
Wl 27339, 2035l 55109 ¢] Bog Aow dFdrt

412 2lE AupE QE fa o=

IoT, WHlolE, Al 59 &< &8 &4de AA, 714, o

- 161 -



Table 8 Forecasting smart ship management personnel
(unit: people)

Table 9 Personnel trend in ocean—-going and coastal shipping

sectors |2021/2022(2023(2024/2025|2026|2027/2028(2029(2030/2031|2032|2033|2034/2035]

vessel
data
Co'l,;cgm 8 | 12|18 |27 |40 | 60 | 89 | 133|199 |298|298 | 298 | 298 | 298 | 298
anaylsis
A

remote
manage-
SS;ggn 70 | 87 | 108 134|166 | 206 | 256 | 317 | 394 | 488 | 488 | 488 | 488 | 488 | 488
per*sgnel

smart
ship
manage-| 78 | 99 | 126 | 161 | 206 | 266 | 345 | 451 | 593 | 786 | 786 | 786 | 786 | 786 | 786
ment*

(2000~2020)
(unit: people)
sectors 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
ocean-goings
shipping 14,777 114,299 [12,060 |12,119 [13,044 |13411 [14,045 |15326 |18320 |17.887
personnel
coastalal
shipping 5,022 5387 |4,955 (4,659 [4,458 |4,804 4,493 |4,623 [4,312 |5,088
personnel
sector 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ocean- goings
shipping 16465 [18,097 [17,730 |16,707 [17.868 |17,485 (14,379 [15215 15607 |15618
personnel
coastalal
shipping 4,543 14,766 |5467 |5,265 [5610 |5362 (4,561 |4,260 |4,422 |4,785
personnel

personel

* 20219 7)F, AN B AR 3, RUEY, £4 443, BA4A
Hd 2ntE Aa#g A28 HMMS 3704 &9
w ~ulE e A2E] dolE £3 9 B4 9 JdG

27(
A GARFRE A WEALR), 20219 471Abol A 2030 AukEe] 7]
1497MAE F7hete A8 TE7HE(CAGR) A&
o 2mbE Aubde] A2Fe] B4 dA#Y 9 AY Y 437 198
A: GRS AL WRALE), 20213 28134 20301 149704 A
ek 1,9538 0.2 F7hehe 9B FE7H(CAGR) A&

o2

2ulE Auknke] Qg ol 2025\ 2064, 203040l
7861, 2035410 786 o E o =Ft}

413 2PlE FEH|=2Yx 98 £ o=

2nlE B V)& dER FrdES EEAAY 28
ol HIAY 2~ ZHUES B85ty 35 Huld, L9y, &54)
S AUt 8 2 ¥ 59 vzRU2E FIy5H
Aot A7 AES A&l Aeaa, 24 Fa 59 e
EF AYE 9aFog Agste 289 vEys ZYES
s, Wk olye} A7) bEel u-Sstr] $1ske] Y
golel e} Al 7|ite] sleAI8 B4 9 A7 d S Al2=H]
AAl £9E Aoln s&7IFEL olgfd 282l TUE 7]
whe] ~ntE g R, Ad, aA#e] A2gE 957 9
g ~plE & v =2Ya o] Hadth AntE & vl
Yz A8 sl ARA|z" A A== a3 A
258 st dgoR QFger|de] A oF 50%, W
g A9 AS ok 30%2 o] o5 AFES Fyslar

2} gk
7F b EAE e 9F e 2E19d WEEse &
S719E Wder AvtE fenAus 98 Fo8 d5T
o #AE e A% AAREdS WddAeEd, 71

Table 10 Smart shipping business personnel forecasting
(unit: people)

sectors [2021]2022|2023(2024/2025[2026/|2027(20282029/2030{2031/2032|2033|2034(203
eangoing|
n shipping |17,358(17,533(17,708)17,882[18,057|18,232|18,40718,582| 18,756/ 18,931|19,106|19,28119,455/ 19,630/ 19,80

personnel
coastal

shipping | 4803|4799 | 4,795 |4,792 |4,788|4,784|4,780 | 4777 | 4773|4769 | 4766 | 4,762 | 4,758 | 4,754 | 4,751
personnel
eangoing
Sﬁimﬁg 868 | 3,068 |4,427 | 6,706 | 9,029 (9,116 | 9,204 | 9,291 | 9,378 | 9466 | 9,553 | 9,641| 9,728 | 9,815 | 9,903
personnel*
coastal

smart
shippin

Jpersonnel*™*

smart

St::gﬁ;% 1,012 {3,356 | 4,859 | 7,281 | 9,747 | 9,977 |10,207|10,43710,667|10,896|10,983(11,069|11,155/11,24111,329

personnel
* AFgstE SEAA ] AR, A, nAE AxE &g Y, A4 9
g9 50%, 2vtEs) M8 Hl& 2021d 10% ~ 20239 50% ~ 2025
d100% =2 7HAste Q1Y FAH(AFELFAA CEO H 2AH
Wists 5o A1, Ad, uAde Axd G d¥, A
9] 30%, 2~rtESE & Hl& 20219 10% ~ 20259 50% ~ 2030
100%= 7Hgste 18 FAHWNESEEAA CEO JEF 2

144 | 288 | 432 | 575 | 718 | 861 |1,004|1,146|1,289| 1,431 1,430 | 1,429 | 1,427 | 1,426 | 1,425

reeo ¥

ATlE

HZY2~ QgL 20251 99957, 20304
112159, 20354 11,7158 02 =5
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Table 11 Forecasting smart terminal operation personnel
(unit: people)

sector |202120242023(2024/2025/2026|2027|2028(2029/2030/2031|2032|2033|2034(2035)

Busan
port 2-4| O| O| 77 |77 |77 |77 |77 |77 |\ 77 |77 |77 |77 |77 |77 |77
fresh*
Busan
port 2-5| 0| O| O | O | O [164|164|164|164|164|164 |164|164|164|164
fresh**
existing
terminal'to 0| 0| O | O | O | 70 | 70 | 140|210 |210 | 350 | 420 | 630 | 840 |1120}
smartt*

S;fs’grﬁ]%’f 0| 0| 77 | 77 | 77 |311|311 381|451 | 451|591 | 661|871 [1,081/1,361
* H2bE2 AlFEEE ~ntE Q¥ . ARMGC FQ1%% 144, EEHLi
16‘?4 BXM /ot AEEY 104, AuIAH 344, ARMGC IT/\]*E“

, A 779(AAAY 524)
&R ERE 2 QCH9122 259, ARMGC ¥
dz2 204, Z8uY 204, i*ﬁ/okc AEEY 124, %HWH] 75
ARMGC IT. A 2~d 121, ﬂﬁl 164"ﬂg?411]°l A 49019)
%;‘q . Hok/\/\ _1?_(2019) )\u}.Es}U]- Ir/HH]—o]. oq:rL I')130 132
ok 7| ZE G Bk oA, 3ok HE 167) E-]u]\—,] /\U}Eowl}\]
gos daol gL gudgy 7owu nlEQlE (Pl 22 E
Y, AuAu], 1T =) ]*&, 2025 FE 20353714 1671 ERdE Uﬂ‘d
5U HFoE A A4

422 »~nlE #
bR E 9 2y 58 Zg3sto] Ao HolE S 5738,
A AHE Aqu)gor HudAyE = WMS(Warehouse
Management System)oll AR, =&, 23 59| 7|&S HA&53
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Table 12 The number of warehousing company and
employees (2000~2020)
(unit: warehouse, person)
sectors 2000 ] 2001 [ 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009

general
warehousing 169 | 153 | 161 | 156 | 171 | 170 | 166 | 156 | 209 | 182

cold and freeze

warehousing 151 | 150 | 143 | 142 | 150 | 144 | 138 | 143 | 241 | 235
agricultural
com product 868 | 861 | 874 | 872 | 846 | 844 | 821 | 817 | 840 | 824
Pan|  warehousing

hazard product
warehousing 28 | 27 | 25 | 28 | 30 | 31 34 | 33 | 35 | 35

other stroage
and warehousing| 8 9 8 8 8 6 4 4 110 | 10
total 1,22411,200(1,211|1,206|1,205|1,195|1,163|1,153| 1,335| 1,286

general
warehousing 5,144|4,504|4,047 4,773 4,303 (5,230 |4,473 | 4,284|5,109| 4,787

cold and freeze
warehousing 2,624(2,678|2,631(2,814|3,041|2,815|2,482|2,902 3,362 3,398
agricultural
emp product 3,5873,203 |4,773| 3,626 3,527 |3,485(3,040|4,117|3,131|3,770
Oy | warehousing

€ | hazard product
warehousing 716 | 685 | 650 | 757 | 752 | 699 | 775 | 756 |1,054| 787

other stroage
and warehousing 152 | 184 | 195 | 195 | 194 | 178 | 98 | 101 | 135 | 130

total 12,223|11,254(12,296|12,165|11,817|12,407|10,868|12,160|12,791|12,872)

employees per a
warehousing 10.0 | 94 | 102|101 | 9.8 | 104 | 93 | 105| 9.6 | 100

company
sectors 2011|2012 | 2013 | 2014 [ 2015 | 2016 | 2017 | 2018 | 2019 | 2020
general 172 | 175 | 181 | 212 | 378 | 356 | 340 | 319 | 317 | 41

com]  warehousing

PaN| cold and freeze d
warehousing 223 | 226 | 232 | 244 | 256 | 272 | 268 | 254 | 250 499

LAgE
agricultural
product 786 | 695 | 711 | 736 | 693 | 591 | 547 | 528 | 512 674
hwar%housigq
azard product
wﬁrehousmq 34 | 37 | 38 | 35 | 37 | 38 | 38 | 36 | 34 74
other stroage .
and warehousing 10 13 17 19 | 20 | 21 18 | 18 | 31 12
total 1,225]1,146 (1,179 1,246 1,384|1,278|1,211|1,155|1,144| 1,78
general
viljrehgufsinq 5417|4,806 (5,091 5,464 |7,265|6,986|6,550 (6,780 | 6,553 | 8,287
cold and freeze
warehousing 3,5193,313|3,260|3,5493,6513,685|3,579|3,123|3,196 | 3,89
agricultural
Em product 3,632|3,943|3,403|3,483|3,311|2,325|2,161(1,389 1,727 | 2,23()
gey hwar(;:'jhousigq
azard product .
Wﬁrehousinq 833 | 908 | 926 | 931 |1,018|1,068|1,060|1,095|1,022| 1,203
other stroage -
and warehousing 132 | 177 | 191 | 403 | 458 | 478 | 396 | 278 | 315 58
total 13,533|13,147|12,871|13,830|15,703|14,542|13,746|12,665|12,813| 16,204
employees per a
warehousing 110 [ 115109 | 111 | 113 | 114 | 114|110 | 112 | 91
company

200072015,

Source: Statistics Korea(200072020),

(9th  Korean

standard

FuzigAe FHL9AR

Transportation Survey
classification),
200772020 (10th Korean standard industrial classification)
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Table 13 Fforecasting the number of smart warehousing
personnel

(unit: warehouse, person)

sectors [2021]2022|2023|2024

2025

2026(2027|

2028

2029(2030|

2031

2032

2033

2034{2035

numeber|
f

 eremusing| 1:336/1,345/1,3541,362

Formpanies

1,371

1,379

1,388

1,397

1,405/1,414

1,422,431

1,440

1,4481,457]

bl

number
f

o
loyees*|

14,684(14,844/15,005|15,166)

15327|

15488(15648)

15809

1597016131

16291(16452

16613)

1677416935

smart
hardhosng 84 1110137165
persomel

193

327|464

602

741

883

99811,1151,234

1,352/1,537
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Table 14 Smart logistics-related service employees

(2018 ~2020)
(unit: person)
sectors 2019 | 2020
Tosigits—related application software development and 324 685
provision service
logistics—related computer programming service 265 334
logistics-related computer system integration and PR
establishment service 2973 | 2,255
logistics-related database and online information
provision
logistics-related management consultant service 27 34
total 3,589 | 3,308

20199 2 20209 ERQIE S Vo E A EY JEHF

e Mgl AvE BRAY £2F oFF A, 2025
o

ol 1937, 2030l 833, 20351l 15375 o2 o S¥Th

Table 15 Smart logistics service personnel forecasting
(unit: person)

Fa o5l

r )
ot
re
-4

smart ship|
jrengere-nt) 78 | 99 | 126 | 161 | 206 | 266 | 345 | 451 | 593 | 786 | 786 | 786 | 786 | 786 | 786
personnel

smart

Lhﬁﬁ'wzg 1,012|3,356(4,859(7,2819,747|9,977|10,207|10,437|10,667|10,896|10,983| 11,069|11,155|11,241|11,328}

personnel

fmart port
personnel 0 0 77 77 77 | 311 | 311 | 381 | 451 | 451 | 591 | 661 | 871 |1,081|1,361

smart
herehosing| 84 | 110 | 137 | 165 | 193 | 327 | 464 | 602 | 741 | 883 | 998 |1,115|1,234|1,352|1,537
personel

smart

'ggr'jff; 3,443|3,584(3,731|3,883|4,042|4,207| 4,380 |4,559|4,745| 4,939 5,141 |5,351 | 5,570 5,798| 6,035

personnel

smart
shipping
I& port |4,617|7,1498,953|11,693(14,620|15,804|16,875|18,104|19,395/20,688)21,774|22,814|24,002|25,203|26,557

ogistics
personnel

shipping
& port’ [129,6741131,716(133,759135,802137,845(139,887141,9301143 973(146,015148 058/ 86,777 86,777/ 86,777|86,777/86,771

ersonnel

ratio of
smart | 3.6% | 5.4% | 6.7% | 8.6% [10.6%]|11.3%|11.9%]|12.6%)|13.3%|14.0%(25.1%|26.3%|27.7%|29.0%|30.6%

sectors 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

shipping and
port logistics
personnel

120,523|149,942(129,674(131, 716|133, 759135, 802|137, 845|139 , 887

smart logistic
service

3,58913,308 3,443 3,584 |3,731|3,883|4,042 | 4,207

personnel*

sectors 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
shipping and
port logistics |141,930(143,973/146,015|148, 058|150, 101|152, 143|154, 186|156, 229|158, 279

personnel

smart logistic
service

4,380 (4,559 |4,745|4,939 |5,141|5,351|5,570 5,798 | 6,035

personnel

* 2019 ZmtE ERARIZRIE ERARNAYT T fARE dEL
2 ARFANENYEY 2016~2030d A% F7HE(CAGR) 4.09%F
g3t 202019 ~2035d 717ke] 1 o=

Source: Ministry of Employment and Labor(2018), 2016-2030
Prospects for Manpower Demand in the 4th Industrial
Revolution.

ol el vk PR BH ALY Hobd 1 dF A

g Aelshe gt

Table 16 Result of smart shipping-port logistics personnel
forecasting
(unit: person, %)
sectors [2021(2022(2023[2024/2025/2026/2027/2028/2029/2030[2031/2032|2033|2034|2035

S
seafarers 0 0 23 | 126 | 355 | 716 |1,168|1,674|2,198|2,733|3,275|3,832|4,386 |4,945|5,510

personnel

2vtE S @RbE S 2okl 919 e 20219 461787l
A 2025% 14,6207, 20301 20,6884, 2035419l 26,5574 &
2 d3dn. & ~nE g uEF Age ool uke)
20lE S EF Hokd] od uFER 2021 3.6%¢l A

3 =
20350l 306%=E 100 A= g Aog o=FHATh
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