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A Study on Determining the Optimal Amount of
Labor Force for Cargo Handling in the Harbor
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Abstract

Today, about 99% of total import and export cargo in Korea is being transported through the port.

The general trends of cargo handling show increases in capacity and speed, In order to cope with these
trends, it is not only required to raise the efficiencies of port operation and function but also necessary
to decide the optimal amount of the skilled labor force for cargo handling in the port.

Cargo handling in the port is basically relied on the cargo handling facilities. Therefore, it is very impor-
tant to reserve the amount of labor force for cargo handling system has been developed up to a certain
level but the personnel management system which is the superior structure has not been followed well.

In this study, therefore, we show a method to determine the required amount of labor force for cargo
handling considering the amount of cargo and type of cargo handling work per each cargo, and the optimal
amount labor force in cope with the fluctuation of the basic cargo handling labor force with respect to the
time of in and out cargo flow in the viewpoint of minimizing the expences due to reservation of extra
labor force than needed and firing employment of labor force using the Dynamic Programming.

The derived algorithm is introduced into the computer simulation for Pusan port with the analyzed real
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data such as amount of cargo handling in the port with respect to working hour, cargo capacity, working

steop, the ratio of cargo handling facility and actual number of workers and we estimated the required

labor force.

As a result of analysis the labor force of Pusan port showed the over-employment such as maximum

214%, minimum 8.2% when we assumed that the averages of actual working hours and days wrer 8 hours

in a day and 20 day in a month.
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Case 3! 1=9000, r,=850.0, r:=950.0, r,=1000.0
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Table 4.2 The Amount of cargo handling rate per step and actual number of workers with respect of cargo

type
A:# B:ELTE C.BHEHEEHN D: ALE 2 HER
H: #ilE 51 D1FE%
M: #Ho] #ASE X
Step Amount of Actual
Intms Rate(%) Cargo handling Number of
step M. H M H) per gang/lhrs workers
M 95 240 5
A H 5 50 13
Grain M 95 100 5
B H 5 30 13
M 100 80 3
¢ H
Oil A M 100 400 1
H
M 95 400 4
A H 5 65 6
Cement M 95 400 4
B H 100 140 6
M 90 250 8
A H 10 40 14
B M 90 240 5
Coal H 10 30 11
C M 100 200 2
H
‘ D M 100 250 2
f\ H
I M
A H 100 54 10
B M 100 48 3
Log H
M 100 65 5
[ C H
' M 100 80 4
D
H
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Fig. 4.1 The distribution of X; value by the req-
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Table 4.4 Estimation of Optimum Amount of Labor Force(1988)

ri ri{Summer)=3195 r:(Autumn)= 3044 r;(Winter)=3229 r4(Spring) = 3528
PXi Xi X, Xs X,
0 3528 3528 3528 3528
100 3453 3428 3453 3528
200 3378 3328 3378 3528
300 3303 3228 3303 3528
399 3228.8 3129.2 3229 3528
400 3229 3129 3229 3528
467 3195 3044 3229 3528
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Table 4. 5 Estimation of monthly cargo capacities for the year of 1990

Unit  ton

Items

monthly

Grain | Log

Cement

Coal

Marine
products

Container

Ore

Machinery

Iron
materials

Oil

Others

1

199,046 | 118,016

145,152

130,637

54,143

4,039,539

71,399

55,829 | 198,

713 |467,231

308,334

145,749 | 120,961

139,705

103,304

88,080

3,880,072

55,968

57,774

171,

011 |310,152

300,290

173,992 | 140,558

120,860

123,079

199,730

4,591,211

58,846

71,869 | 195,

910 436,952

327,592

115,391 | 164,653

133,786

99,613

145,600

4,171,638

56,288

57,237 | 173,

904 |426,835

314,986

167,244 | 191,111

144,756

135,311

117,768

4,350,862

105,509

63,745 | 206,

584 431,951

334,473

275,943 | 146,141

138,314

118,896

116,042

4,257,503

78,284

72,694 | 149,

404 269,845

306,914

152,970 | 150,090

144,650

112,014

129,651

4,207,371

90,796

60,797 | 165,

098 (294,995

307,557

141,665 | 153,300

182,954

109,958

119,209

5,283,145

62,293

71,653 | 196,

314 250,482

302,165

O 0 N | i~ WwN

118,519 161,924

135,956

98,934

114,272

6,031,116

79,120

62,765 | 203,

062 284,450

303,009

et
(=4

159,730 | 139,722

133,772

91,367

91,747

4,009,329

61,290

63,396 | 178,

338 492,577

305,028

—
—

128,110 | 161,330

166,565

102,495

119,387

4,379,331

153,889

66,375 | 182,

974 1295,244

245,389

12

156,681 | 170,232

125,980

89,997

141,635

4,466,448

108,936

76,677 | 233,

575 (398,285

287,191

Table 4. 6 The cargo handling labor force required per cargo, month, season(1990)

Season

The Cargo handling labor force required per cargo(r,)

Total

Month

e

Grain

Cement

Coal

Log

products

Marine Container| Ore [Machinery Iron

materials

Others

Tatal

of
Season

174

52

106

277

249

546

157

690

857

3,198

Winter

127

50

89

284

404

524

162

594

834

3,137

3,401

131

44

106

330

549

620

201

680

911

3,647

Spring

101

48

86

386

668

563

82
64
68
65

161

604

875

3,564 | 3,684

146

52

117

448

540

588

121

179

717

928

3,843

241

50

104

343

532

575

90

204

519

853

3,516

Summer

134

52

98

352

595

568

104

171

573

855

3,507 | 3,576

124

66

95

359

547

714

72

201

681

840

3,703

[T NeNIEN NN RN NI NNV IR o

104

49

85

380

524

814

91

176

705

842

3,775

Autumn|

Pt
(=]

140

48

79

328

421

542

70

178

619

847

3,280| 3,505

—
—

112

60

88

378

548

592

176

186

635

682

3,462

—
—

112

60

88

378

548

592

176

186

635

682

3,462

Winter

Nlajo|elales oSN |[NNo|oe

—
no

137

45

78

399

650

603

125

215

811

797

3,867







