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Abstract - In order to propose a realistic demand forecast for harbor pilots, define a direction for securing a supply of pilots for the
betterment of national logistic services, and ensure the competitiveness of Korean ports, this study intended first to propose a new
forecasting process for harbor pilot requirements through conducting analysis of determining fictors aflecting harbor pilot demand.
Additionally, analyzing relevant previous studies allowed us to estimate the number of pilots required in the past and asses the studies
limitations. Our second purpose was to propose a more stable allocation method among diflerent pilot areas afier forecasting the demana
of harbor pilots until 2027 through application of the new forecasting process. From this application, the total number of pilots requirea
was forecasted at 270, suggesting the total demand tor harbor pilots will be increased by 7.57% compared with 251 pilots in 2018

Key words - port competitiveness, supply and demand of harbor pilots, demand estimation, maximum appropriate pilotage hours, safety
of harbor pilotage
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Table 1 Current Status of Number of Harbour Pilots and
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Average hours of
pilotage per ship

Past actual number
of harbor pilots

orecasting the number
}—D of harbor pilots for a
decade

ARIMA model analysis{Choosing
proper model )

Average hours of pilotage per
ship against pilolage zone

Pilotage No. x pilotage
hours

Total average hours of
pilotage per annum

Total pllntage hours =
a‘verage ours of
P pilotage per annum

Forecast of the demand of pilots - present per capita

no. of pilots + retired no. of pilots.

Mini. 40.53 hours/Week — Max.
59.42 hours/Week

orecast of the
demand of
harbor pilots,

Adjusting no. of pilots
when exceeding proper
hours/week band

Forecast of new
pilots needed to
recruit

For enhancing the
safety of port pilotage

Fig. 1 Improved Forecasting Process of Demand estimation

for Harbour Pilots in Korea
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Working Hours in 2017

Cumulative Total Piloting Time (per year) Annual P"Il‘ott'al No. of ?\{g Avg. piloting
Piloting piloting Total Total No. Ti;r;)elr[l)%r P(i)lb‘t()s pltiorr:gg time per
Area person per Hours Minutes Piloting of Piloting vear (person) | person per person per
year(person) Time(hrs) Vessels person(hrs) vear(hrs) month(hrs)
Pusan 630 62,221 1 62,221.0 35,667 98.8 50 1,244 103.7
Yeosu 517 48,999 4 48999.1 23,095 94.8 44 1,114 92.8
Incheon 474 50,526 0 50,526.0 16,740 106.6 43 1,175 97.9
Ulsan 356 24,177 57 24,178.0 22,7742 67.9 29 834 69.5
Pyeong taek 312 31,072 46 31,072.8 11,709 99.6 25 1,243 103.6
Masan 181 19,406 23 19,406.4 4,676 107.2 16 1,213 101.1
Daesan 180 24,930 33 24,930.6 9,313 1385 16 1,558 129.9
Pohang 108 11,967 17 11,967.3 5,321 110.8 7 1,710 142.5
Kunsan 82 7,611 51 7,611.9 3,213 92.8 6 1,269 105.7
Mokpo 64 5,103 6 5,103.1 1,922 79.7 4 1,276 106.3
Donghea 60 6,283 22 6,283.4 3,124 104.7 5 1,257 104.7
Jeju 36 146 52 146.9 377 4.1 2 73 6.1
Source: CPOC(2019)
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Table 2 Number of Vessels received Piloting Services by Pilot Areas(2000~2017)

Year Pusan Incheo Yeosu Ulsan Pyeong Daesan | Masan | Pohang | Kunsan | Mokpo Dong= Jeju
n taek hea

2000 27,054 | 20,089 13,572 19,678 - 5,038 4,608 4,698 2,808 438 3,155 -

2001 28,054 19,824 12,779 | 19,020 - 4,459 4,767 4,601 2,573 464 2,599 -

2002 30,934 | 21,843 13,852 20,087 - 3,844 5,236 4,905 2,697 633 3,311 -

2003 31,631 22,814 | 15,058 19,889 - 3,881 5,021 5,245 3,014 1,173 3,225 -

2004 30,158 20,134 15,967 20,824 3,817 3,619 5,140 5,794 3,304 1,210 3,059 -
2005 30,837 22,480 16,536 20,456 4,250 3,619 5188 6,021 3,663 1,695 2,534 -
2006 31,558 20,172 | 16,861 20,075 5119 4,085 5,283 6,489 3,641 1,935 2470 -

2007 32,648 | 20,723 16,971 20,932 6,172 5,006 5463 6,386 3,963 1,931 2,543 -
2008 32,909 | 20,021 17,554 20,699 6,363 5574 6,242 7,679 3,760 2,250 2,626 -
2009 30,815 | 17,793 16,656 19,944 6,587 6,028 6,043 6,723 3,350 1,903 2,231 -

2010 35,096 18,163 18,211 22,186 9,084 6,180 5,593 7,124 3,620 2,321 2,316 -
2011 36,906 16,975 19,605 23,154 10,540 6,478 6,340 6,935 3,608 2,150 2,404 -
2012 36,274 16,317 20,567 22,534 11,720 7,280 5,778 6,284 3,844 2,083 2,515 -
2013 34,921 16,323 19,460 21,790 11,061 7,164 4,968 6,109 3,573 2,011 2,501 -
2014 33,395 15,424 20,373 22,020 11,043 7418 5,091 6,226 3,298 2,138 2,636 -
2015 35,823 16,518 22,577 21,504 10,942 8,046 5,319 5,604 3,348 2,698 2,875 -
2016 36,006 16,408 23,334 22,037 11,849 8,505 5,183 5,354 3,315 1,984 2,759 772
2017 35,667 16,740 23,095 22,742 11,709 9,313 4,676 5,321 3,213 1,922 3,124 377
Source: Source: CPOC(2019)
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Table 4 Estimated Results for Proper No. of Pilots by Pilot Areas

Total

239
246
250

251
(246)

251

256
256
259
261

264
268
267
270

Jeju

2
(2)

Dong-
hea

5
(4)

Mokpo

5
(4

Kunsan

6

Pohang

7
D

Masan

18
17
16

16
(15)
15
15
14
14
13
13
12
12
11

Daesan

14
15
16

17
(18)
17
18
19
19
20
21

22
22
23

Pyeon
gtaek

27

27
(25)
28
30
31

33
34
35
36
37
39

Ulsan

28
28
29

29
(28)
29
30
30
30
30
31

31

31

31

Yeosu

41

43

44
45
(44)

46
47
48
49
50
51

53
54
55

Incheo
n

40

41

41

41
(43)

39
38
37
36
35
34
33
32

31

Pusan

49
51

51

51
(50)

52
53
53
54

55
55
56
56
57

Year

2015

2016

2017

2018

2019

2020
2021

2022

2023

2024
2025
2026

2027
Remark: ()

B

[e)
AdE

2018 & =AA}
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