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The low birthrate and the need for national defense reform in Korea drive the Navy to develop efficient human resource planning

such as a manpower forecasting model, However, to our knowledge, there is no study exploring the manpower forecasting model
for naval ships in Korea, The purpose of this paper is to develop a model for forecasting manpower demand in naval ships, Data
for analyses were drawn from 19 ships in the Korean Navy, Results indicate that mission type is significantly related to the

number of manpower, Specifically, battleships need the more manpower than the battle support ships, The results also showed

that the weight of hull structure—engine and the weight of the weapons system significantly increased the number of manpower,

However, the weight of

the combat system was not significant, In addition, whereas the automation level of hull structure—engine

and the automation level of weapon system was found to be negatively related to the number of manpower, the automation level

of combat system was positively related to it, The model developed here contributes to an advanced human resource planning of

the Korean Navy. Implications, limitations, and directions for future research are discussed,

Keywords : Manpower forecasting model(?IZ0IS2 ), Naval ship(&l&), Weight in SWBS groups(SWBS 152
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SZ8 FE Hehs| oSsks A2 @y auEel olf 2k
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=
FE SRRAE S (Shipboard Work Breakdown Structure,

Ol5t SWBS) EiRIE B2 SeiHsE MIsIgct ciE X2
Sol SYsicks 7Y sliM, BrEel ol Acks %2 1
oi2 ERE A 2 Fule] £} Bicke %S elojsle, ol
2018 28 % Fulsp| I8t Vel 22 woks 242 ool
57| mh2ol SWBS 1B FYS THoIMS melel WIS
SHE 5 s HUE I WAL B 4 Uk BE2 A
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= A2 SWBS group =F= M&(100 group), FZI(200
71(300 group), XIZ|IEM(400 group), E7(500
group), 21ZH600 group), FZH700 group)@| 77X|Z2 2&Fst

Table 1 SWBS names and group description (Deegan,
2004)

Group SWBS

Group description
number name P P

Hul Includes shell and supporting
100 structure structure, hull structural bulkheads,
hull decks, hull platforms, etc.

Includes energy generation systems,

Propulsion ) ) .
200 plant propulsion units, transmission and
P propulsor systems, etc.
. Includes electric power generation
Electric P 9 ’

300 lant power distribution systems, lighting
i systems, etc.

Command |Includes command and control
400 and systems, navigation systems, interior
surveillance | communications, etc.

Includes climate control, sea water

Auxili
500 uxiiary systems, fresh water systems, fuels
systems .
and lubricants, etc.
Outfit and Includes ship fittings, hull

600 e compartmentation, preservatives and
furnishings ) .
coverings, living spaces, etc.

Includes guns and ammunition,
700 Armament |missiles and rockets, mines, depth
charges, cargo munitions, etc.
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ISMAT(Integrated Simulation Manpower Analysis Tool)ollA &
T2l £E AXNSE gdgk @A 22 (mission), SFEIH A (ship
systems), & 37|(size) & A==t +=F(level of automation)2
EFcke M2 1248 m(Scofield, 2006), &Y &=

2 MYn BHE 2 e M e
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ol & MEH N, AEE 1&0[0{, 2000 O|=of A=
= g oxolct SUst REel BEe e EEoz M

SWBS CR|H E22 AstES(ight weight)2 S&sI¥ L,
SEE #es J|E HEEC TS gHisto] Ak
SWBS CR|H A3t =28 EF5P| flsto] M A7E 4
Est Za} HH—E | AF0IM RISt =22 QXA Lot
o2 EX¥stz Aoz ERlsICE &, A58t £Fo| MTE 5H
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Mot MEX|o| SEHAIEZ stoig

P2 A S AEE Zdslsto] AHltkske dalolct
TolM= MEE 58 FHT(e.g., Choi & Roh, 2006;
Endsley, 1987)ollA 108 MEZ7HX| Clelkst Baloz =35I
=0, Sheridan et al.(1978)2| &7 O|=0il= 1
Mek= A7) Zolx| QicHe.g., Endsley & Kaber, 1999;
Parasuraman et al., 2000)(Table 2,3).
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ZHY 4 oloks M2 Tefslol 108 AT YA MBIt
15 hR el Ziei2 ARNS)0] @@a— aei RISt
AH(5S)ol

10~20%, 20~30%, 30~4O%0|EF 5~ 6‘:F71|" 7é*ﬂ|(7(%)9F
AR (==S)0l 2ol 7|0{5ks =Tt RARRE Aoz 2t chE
AIsst 52 40~50%, 50~60%0|1, 7~8EHH= ARRK TS
2ot ZH|(Aks)oll 2fgh 21 HIS0| 559 WO 7} ChAE Xt
S8} +F2 60~70%, 70~80%, 80~90%0|ct. E2F, 10%t
A= tiFzel HHe AMR(s)e == 8lol Z8[(Ats)7t =

-

T

Adoks ASE AEZst &2 90~100%0[ct AS3t & &
e floto MEJt AL yo2 HMEZAIE Si%ich o
1 =MAH | 27512 siE 2ok BIRAAl 2 &uloll Tt 7|
=M HEYa AXHoY fRdEe ERe IRV &2
ofE Aisat &2l on|E MYt ZE = eFEol| tish At
=&t $ES M ISt sl M Zoks 38, 7|2 =0k
= 53%, X|2|SH 2ok= 45W, J2|1 FF F0k= 29Ho|
SHESINL, SERIE go=lsid eEE Atsat &2 Allst
FAc.

Table 2 Level of automation (Sheridan et al., 1978)

The computer offers no assistance: Human

Level - .
evel 1 must take all decisions and actions.

The computer offers a complete set of

Level 2 - ) .
decision/action alternatives, or

Level 3 |Narrows the selection down to a few, or

Level 4 | Suggests one alternative;

Executes that suggestion if the human

Level b5

approves, or

Allows the human a restricted time to veto
Level 6 . .

before automatic execution, or

xecut tomaticall hen n ril
Level 7 executes automatically, the ecessarily

informs the human, and

Level 8 |Informs the human only if asked, or

Informs the human only if it, the computer,

Level 9 decides to.

The computer decides everything and acts

Level 10 . )
autonomously, ignoring the human.
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Table 3 Hierarchy of level of automation applicable to dynamic—-cognitive and psychomotor control task performance

(Endsley & Kaber, 1999)

Roles
Level of automation
Monitoring Generating Selection Implementation
(1) Manual control (MC) Human Human Human Human
(2) Action support (AS) Human/Computer Human Human Human/Computer
(3) Batch processing (BP) Human/Computer Human Human Computer
(4) Shared control (SHC) Human/Computer | Human/Computer Human Human/Computer
(5) Decision support (DS) Human/Computer | Human/Computer Human Computer
(6) Blended decision making (BDM) Human/Computer | Human/Computer | Human/Computer Computer
(7) Rigid system (RS) Human/Computer Computer Human Computer
(8) Automated decision making (ADM) | Human/Computer | Human/Computer Computer Computer
(9) Supervisory control (SC) Human/Computer Computer Computer Computer
(10) Full automation (FA) Computer Computer Computer Computer
2 dFolAe Bl B s = oM 285l 3 &%
= o '|‘L
ol BkEo| Ax9l 4 MHS J|=O 2tsbsioict. w3k & N )
HE | s A _JL L = ﬁloRFoFMl J J = A + bIX(LRREY) + b2x(MA - 712 FT)
Mol olm EMo| w2} BA | X|S|EMAIAE MEX| ; ~ -
‘ 2 e ) o *OI* T EILE IT| i il | + D3X(XISISH B2 + bax(2E 52
|_A.:,01| 4H|I.__ o o|:rMH1|AE P:xP D; Z; F + bEX(MA| - 7|2 RFES} £%)
k=] 0452 g% = 7t=s X TS _ _ -
= _I_O‘” ocoo= !E T /\AI__ |_—I_E I_T_ol-o:i [=) -”|__|_0” == + bGX(II—?—I%X‘” K%§|~ _/F_;I'_q_) + b7><(_|?_;é|_ K%ﬁ} _/FZ':_)
SiqCt AR FEe MEER 1, XYE2 02Z Cojgse
(dummy variable)sl to4 2ESIKCH ;o] A - -
= =
5. 8= T o5 =Y
4.3 G172
5.1 24
O|Afe| =2lof w2} ofiet 20| & AATe| HATEHS HA|
SICHFig. 1). MA - 7|2, X3S, F&of st Asts3nt Table 4= & 70| EekE BiE 7o ARl 2o AT}
MR - 72 XFSH, FE st XSSt =F0| S=IEHT} £ LIERHD Qlch MA, SHHel oF RS o3 S8
=1 Yol R RE0| SHMEIL Hoy, e =Y = = o H(+)o| HAE ZX|T FOSIK|= L2 HoZ 2olE
S5 Elch Cl 5% B4 & MA - 7|2 X|2SHM= A2 %= 0.8 0|2
2 oY Sz o nf =2 ARMIAIE ol fch a2
T Z2 i = Bx X[=5} 4 £ MA - 7|2 X3 EX
Mission fype 1 =% e 5 22 X585 _Ts dl - 712 X% SHl,
SA2 AMAE 0.4~0.622 B Sx% 2| vy =2
ARAE 2ol ot F MA - 7|, XESH, e &
2o st =522 2 S FoF e S7teAL &St
SWBS weigh Number of S 2ol Qickn 2 4 lch 3, FD XS5 £F 2k
(hull structure-engine, combat & [ ~ _ _ x .
control sl‘_'stem’weapon Sl\stem) manpower :I|:|'7:”9|- jlll-Elj6|'O1 |A_x-|| 7|:I|:|-, X"?’ Oxﬂ, _I?_xol.% E_I|:_ 6EOtO| =
== XsE —’F-’.f— YAl ZOK|= HeZE 2oIELE & 2
oM = S BEe| 7R XSS =5 eilo| SAlof of
= [ = M o] MEH 2 ol
SWRBS level of automation TO'le - Y= :I'L EIO‘{ AAE}'—L °H = E- AAE—I' Table 40“
(hull structure-engine, combat & M N2 EMol| ARBE ZE| 5 9olsi, pe FelFZE
control system, weapon system) (p—value)Ei :rL|_'_7|_/\E-Io| 7|7I-5I _q_Lg_g o| |3I_|:|. oﬂ% ; ,
Fig. 1 Theoretical model o < 0.05= FHF7Mdo| 7|12+ &E0| 5% ojzto|1, SAlof|
CHEI7 Mol AHERE &H50| 95%ECt =Cl= A4S olo|sic). o}
olzfst AT S Xt EMolH Cizzt 22 8 & 2FM Table 40flA MA| - 7[2t S0} e S8 =7ie| Azt
T8 = oF 20| TEEICE ZAZE 7|22 2SR 0.001% ol2to|2} siA g 4= RUct Akt
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Table 4 Correlations among variables

Variables Mean SD 1 2 3 4 5 6 7
1. Mission type 42 51
2. Weight (structure - engine) 3,118.54| 3,196.65| -.21
3. Weight (combat & control system) 79.08 63.71 25| 59"
4. Weight (weapon system) 67.35 90.60 24 | .24 1
5. LOA (structure - engine) 3.55 .66 .06 | .50" 55" 44
6. LOA (combat & control system) 4.03 1.26 48" 41 72 57| .81™"
7. LOA (weapon system) 4.93 1.39 30| .23 62" 487 | 82" | .83
8. Number of manpower 134.58 75.72 14| .83 | .84 567 | AT b7 46"

Note. N = 19. LOA = Level of automation.
“p < .05, “p< .01, "p < .001 (two—tailed test).
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Table 5 Result of regression analysis predicting number of

manpower

Variable Number of manpower
Constant 120.54™"  (25.23)
Mission type 34.13""  (11.88)
Weight (structure—engine) .02 (.00)
Weight (combat & control system) A7 (.14)
Weight (weapon system) 23" (.06)
LOA (structure—engine) -49.81""  (15.26)
LOA (combat & control system) -17.24" (9.07)
LOA (weapon system) 29.92"*  (6.54)
s .97
Adjusted & .95
F 59.29% x*

Note. N =19. LOA = Level of automation.

Values represent unstandardized coefficients; Standard
errors are in parentheses.

“p< .05, “p< .01, "p < .001 (one—tailed test).

RIS5} WS ZolA A - 7|2 KSEHb = ~49.81, p <
01)2} X[S|SH RIS5Hb = -17.24, p< 05)E EH A%
4ol H(-)soz Relst ke olxls oz Holsigiw,

of= M| - 7|2 & XIISH =ofe| Ats=t +&0| =255
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