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Abstract

Decision Science or Decision Analysis can be described as a scientific methodology to provide suita-
ble quantitative informations for the decision maker to be able to select the best feasible alternative

on the given decision environment and thus we can say that where there are decision proBlems, there

needs the decision analysis to be applied to them.

International shipping is generally said to be the cheapest and most widely used means of transport
in international trade and each of the hundreds of seaports in the world takes the role to serve as
an important link in the -chain of seaborn goods transport. So far as the decision makings in the ship-
ping and port transportation are conéerned, of real importance is to understand what the decision prob-

* A, F=goe
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lems in each of shipping and port transportation really are and to recognize the meaning of relevence

between shipping and seaport in the outworn phrase, that is to say,

kest link.”

“The chain is as strong as its wea-

This paper is intended to present a literature survey on the applied decision analysis to shipping

and port transportation problems which have actually been involved in the wide variety of decision en-

vironment. At first, the author suggests four divisional framework such as deision analysis in each field

of Shipping Economics, Management and Operations of Shipping, Port Economics, and Port Operation

and Management, according to the main concern of the decision environment, and then the literature
surveys on those four major divisions are described including the problems and solution approaches

in each case.

The author concludes the paper with the comment on the need of joint research around this area

by citing the phrase of “a process of updating the decision makers’ intuitions.”
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Applied Decision Analysis

to
Shipping

Shipping Economics

Decision Objective

Shipping Service
Optimization

l

Possible
Decision Criteria
1) Min. Shipping Cost
2) Min. Total Shipping Cost

Liner
Service

Tramp
Service

a) Optimal Ship Size

b) Multi-port Calling
versus Transhipment

¢) Optiaml Sailing Freq.

d) Shipping and Port Adj.

e) Cost Function Modelling
of Bulk Carrier etc.

Management and Operations
of Shipping

Decision Objective

Managerial Operational
Optimization

|

3) Attract the Maximum or

Possible
Decision Criteria

1) Maximum Profit

2) Maximum Utilization
of Fleet of Vessels

Given Level of Demand

Liner Pricing
and .
Charter Rate

|

|

|

Strategic Tactical Operatlonal Administrative
Decision Decision Decnsnon Dec151on
Shipping Invest Routing Vessel Structural or
Financial Plan Scheduling Allocation Organizational
Fleet Expansion Optimization

Fig. 1

to shipping
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Applied Decision Analysis
to
Port Transportation

—

Port Economics

Decision Objective

Port Service
Optimization

Possible
Decision Criteria

1) Max. Social Bebefit
2) Max. Balance Payments
3) Min. Cost of Port Sys.

l

[ .|
In the Short In the Long
Run Run

Optimum Port Pricing
Optimum Port Investment Policy
Port Capacity Optimization
Modelling of Port Cost
Economic Evaluation

l

Port
Operation and Management

Decision Objective

Optimization of Port
Operation and Management

Possible
Decision Criteria

1) Max. Throughput/Unit Time
2) Min. Cost/Unit Time or Thr.
3) Max. Profit

4) Max. Return on Investment

5) Max. Productivity

6) Max. Efficiency

7) Least Total Integrated Cost

8) Max. Resource Utilization

9) Max. Regional Income
Contribution

I
Static Optimization

/S imion 7

Port Performance Optimiaztion

/ Dynamic Optimization /
[

Optimum Port Planning
and Development

Fig.2 Schematic diagram related to the applied decision analysis

to port transportation
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Shipping E . Management and Operations
ipping Economics of Shipping
I I ]
Freight or

Liner Service

* Carrabino(58)

Goss(65,68)

Heaver & (68,72)

Peston & (70)

Erichsen(71.72)

Kendall(72)

Zerby & (76,78)

Robinson(78)

Serghiou(78)

e Jansson and
Shneerson(78,82,87)

* Ryder & Chappel(79)

* Jansson(84)

Charter Rate

Tramp Service

1
Liner Pricing J I Charter Rate I

* Abrahamsson (68)
* Heaver(73,73)
* Bryan and
Cape(74)
Gardener(78)
Idelstein(82)
¢ Zerby and
Colan(82)
* Davies(84)
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Shneerson(85)

» Zannetos(59)
» Zannetos(66)
* Somekh(68)
* Polemis(76)
* Serghiou and

Zannetos(82)
+ Taylor(83)

* Sturmey(60)

* Metaxas(71)

¢ Goss and
Jones(71)

e Sher and
Benford(80)

* Borger and
Nonneman{81)

¢ Talley and
Agarwal(86)

[
/ Strategic  /

+ Kirby(59)

o Wyatt(61)

¢ Murotsu and
Taguchi(76)

¢ Koenigsberg and
Lam(76)

« Taguchi, Shimozo
and Murotsu(77)

* Koenigsberg and
Meyers(80)

* Taguchi and
Katashi(83)

* Shneerson(83)
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[ ][ o ] /T

* Robinson and
Walsh(50)
* Dantzig and
Fulkerson(61)
O’ neill(61)
Briskin(63,66)
Bellmore(68)
Lubore(69)
Appelgren(69,71)
Bellmore and
Bennington(71)
* Mckay and
Hately(74)

* Toscano(59)

* Laderman(66)

*|* Whiton(67)

* Bitran and
Novaes(73)

* Artz(75)

* Cohen and
Shneerson(76)

* William and
Sullivan(76)

* Lee & Lee(81)

» Ronen(82)

¢ Lee & Choi(84)

* Novaes(63)
* Pollak & (65)
* Datz(66)
* Woodward(68)
* Ignall and

Kolesar(72,74)
» Barnet(73)
Avi-Itzhak (74)
Bekiroglu(74,77)
Gilman(77)
Coyle(78)
Smith(78)
Casson(86)

Fig. 3 Schematic representation of various literatures on the
applied decision analysis to shipping.
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Literatures on the
Applied Decision Analysis

Port Transportation

I

Port Economics

1

Port

Fig. 4

Concern Operation and Management
Port Service Optimization of Operation
Optimization and Management
I . T 1
Port Cost Medelling, Planning and Optimum Capacity
Pricing, Policy Investment Policy Economic Evaluation
* Koopmans and * Omtvedt(63) * Fratar & (60)
Adriaanse(57) * Nicolau(67) * Delcourt(60)
* Devanney(72) * Goss(67) * Lombaers(60)
* Robinson and | * Taborga(69) * Plumlee(66)
Tognetti(73) * NEDCO(71) * Reeves(70)
* Heggie(74) » White(72) * Novaes(72)
'|» Walters(76) ¢ Buckley & (74) * Weille and
'|'* Bennathan and * Bobrovitch(76,82) Ray(74)
Walters(79,83) * Shneerson & (79) * Vanags(77)
/| * Jansson and * Borins(81) * Wilder and
- Ryden(79) *» Shneerson(81,83) Pender(79)
.1* Goss and * Nakamura(83) * Cottril(81)
'l Mann(82) * Goodman(84) * Wood(82)
|+ Paul(85) * Paul(86) * Goss(82)
l | [
Analysis Simulation " Operation Design and
Development Planning
* Eddison(56) + Steer and * Backx(69) * Agerschou and
* Carrabino(57) Page(61) * Thornton & (69) Korsegaard(69)
* Birkhahn(63) * Kaufman(69) * Dyer(70) * Gaither & (69)
* Novaes and *» Davies(69) * Gooneratne and * Orner(72)
Frankel(66) * Parson & (71) * Buckley(70,74) * Orner & (73)
* Mettam(67) * Hansen(72) » UNCTAD(73) * Edmond and
* De Salvo & (68) * Nilsen and * Daskin and Maggs(78)
* Ruppenthed & (69) | Abdus(77) Walton(80,83) * Crook(80)
* Ahrenholz(69) * McCallum(81) * Daskin(81) * Hatzitheodorou(82)
* Koisch(71) * Guise(82) * Walton and * Dover(82)
* Waugh(71) * Tugcu(83) Daskin(81) * Grundy and
* Edmond & (76) * Lee and * Schultheis(82) Jessop(82}
+ Easa(81) Park(86) * Easa(87) * McCallum(82,85)
* Lee & Moon(83) * Agerschou(83,86)

Schematic representation of various literatures on the

applied decision analysis to port transportation.
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& ARl e § FALEo) Y Are F zMe HH ey
A7 Holglrh. et FAS Rl fHIAE F T MjHREASo] F8

oz ALl Aol mMAY 1975~1979d 2] &uke] 8 W i

Aol Alttele §us Yes Yokl AT A of AbgH

o
o
|

Br]'o

7
Tl YAl B W& WY ok, o] A7l wngel 4448 UE ATE YoM FuE
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el o2 EA, 4719 £4u)E e BA), &
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35.0
: 7
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14.0f 1943 -
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1
1896 1923 1940
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0.51 193 7
l 1 1 1 - 1 13 1 1 1 1 I
1893 1903 1913 1923 1933 1943 1953 1963 1973 1983
Fig. 5 NINE MAJOR WORLD SHIPBUILDING
MARKET CYCLES
1893 — 1984
(Source : Henry Marcus(87))
Table.1 The literature statistics 1.
Period Dec. Anal)jsis in Shipping Dec. Analysis in Port Trans. Tatal
: *SE *MOS tatal *PE *POM tatal
"50~59 2 4 6 1 2 3 9
' 60~64 0 4 4 4 2 6 10
' 65~69 7 9 16 4 11 15 31
'70~74 10 9 19 9 10 19 38
'75~79 8 10 18 7 3 10 28
'80~88 13 7 20 13 20 33 53
Total 40 43 83 38 48 86 169

* SE : Shipping Economics * MOS : Management and Operations of Shipping

* PE . Port Economics * POM ! Port Operation and Management
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#2& ] 169709] ATEE 4 L Eopdz
Aejs] & Aol e AHAM HoF B Y FA
#oto] FHEe 48 %3 Journal of Transpo-
rtation and Economics Policy® 3, &ytiofel &
HEL F2 Dock and Harbour Authorityol 4] &
o] & 4 gen, 1199 % Journal of Opera-
tions Research Society of America(ORSA), Jour-

-G R AN Eel HEE AAERE A B AT

nal of Operational Research Quarterly, Manage-
mant Science FAME th9 AEE & + U
Atk 2 g2 484 GeA Y IE CE
@8] &4 A, Naval Research Logistics Quarte-
rly 2l Aol gt 298 ¢ FH=FEE
FAF Y Aade] HArh

Table 2 Literature statistics 2.

Source Dec. Analysis in Shipping Dec. Analysis in Port Trans. Tatal
SE MOS tatal PE POM tatal

* TEPOL 11 3 14 10 1 11 25
*D&H 0 0 5 11 16 16
* MARIT 4 2 1 1 2 7
* TRANS 1 4 1 3 4 9
* OR/MS 1 ] u 15 2 7 9 24
* NAV.R 0 6 6 0 1 1 7
* [E/CE 2 2 3 4 7 9
* U. PRS 7 4 11 8 6 14 25
* BOOK 8 0 8 2 2 4 12
* ETC. 6 10 16 6 12 18 32

Total 40 43 83 38 48 86 169

* TEPOL . Journal of Transportation Economics & Policy

*D & H | Dock and Harbour Authority

* MARIT . Maritime(Studies, Policy &, Transport etc.) Management

* TRANS @ Transportation(Science, or Research), Logistics & Trans. Review

* OR/MS © ORSA, Operational Research, Management Science, Omega, Interface

* NAV.R : Naval Research Logistics Quarterly

* LE/CE : J. Industrial Engineering, ASCE

* U .PRS © MIT Press, U of -

* BOOK ' Published book

* Etc. . Others
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tto] $& 2 FE]Fokol] Simulation?] 71¥lo] o}
T o] HAEHJY AHEE oln] AME vl .

Applied Decision Analysis
Methodology
[
| I [ . I
Classical Economic Systems Mathematical
Optimization Evaluation Approach Programming
* Optimal Ship Size ¢ Systems Analysis in

¢ Feeder Cost Minimazation

Shipping Cost Minimization

Cost Benefit Analysis

Ecomies of Scale
e Optimum Port Pricing
¢ Optimum Port Capacity

* Optimal Sailing Frequency ¢ Systems Analysis in
Port Cost Minimization * Systems Analysis for

Evaluation of Port Performance ¢ Systems Approach to

Marine Transport
Port Transportation
Port Planning

Port Site Selection

{ ]
Deterministic Stochastic
Model Model
I
L — 1— Dynamic U Queueing
1 t nami :
i
¢ Tanker Scheduling ¢ Tanker Chartering * Queueing Model in
¢ Vessel Allocation System Dynamics Port Development
* Routing ¢ Port Development * Queueing Model in
* Marine Transportation Problem Unitized Cargo
Problem - * Optimal Port Generation
* Shipping Investment Investment Planning * Queueing Model in
Problem Port Cost Function
* Queueing Model in
Port Performance
¢ Tanker Charter Rate
(System Dynamics)

Quadratic Assignment
Programming

Fractional Programming Commodity Network Flow Heuristic Approaches -

Network Analysis

Fig. 6 Schematic diagram related to the various decision problems
according to the applied decision analysis methodology
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