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Abstract

This paper presents the design and development siita of software
program which creates a Database Shipping ProditgtiManagement
System (DSPMS) together with its user-friendlyrfatee written in Visual
Basic and Microsoft Access2000 incorporating appiate methods and
techniques, which a modern shipping manager neeads duick

measurement and evaluation of actual past and ptes@tus of various
productivity performances, and then for logicalletter and realistic
planning to fix the next productivity target andpiementing it to improve
shipping productivity with a view to achieve compatjectives of higher
profitability..

GEMI NAKL iYAT VER IML iLiK YONET im
SISTEMi VERITABANI TASARIMI VE
GELIiSTIRME

Ozetce

Bu c¢algma, Microsoft Access 2000 vegeli uygun yontem ve teknikler
yardimiyla Gemi Nakliyat Verimlilik Yonetim SistefDSPMS) veritabani
ve kullanici ara yizeyi ofturmak igin, Visual Basic programlama dili ile
yazilmg bir yazihm programi tasarlamayi ve ggiimeyi hedeflemektedir.
Modern bir gemi nakliyat yoneticisi, gegte olusmus verimlilik diizeyleri
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ve mevcut durumdaki verimlilik diizeylerini hizigrdke ve déerlendirmeye
ihtiya¢c duyar. Bu o6lcimu gelecekte amacgadverimlilik hedefini daha
gercekgi ve daha iyi planlamak ve onu kullanagéketin yiuksek karhlik
hedeflerini de g6z Oninde bulundurarak, gemi nakliywerimliligini
artirmasi gerekmektedir.

Keywords: Database Shipping Productivity Management System
(DSPMS), Deadweight Utilization, DWT, Ton-Miles/DWT Tons
Carried/DWT, World fleet, Operating productivityinencial productivity.
Anahtar stzclkler: Gemi Nakliyat Verimlilik Yonetim Sistemi Veritaban
(DSPMS), Deadweight utilization, DWT, Ton-Miles/DWT Tons
Carried/DWT, Dinya filolariisletme verimliligi, Finansal verimlilik.

1. INTRODUCTION

Now-a-days shipping company managers live in a dvofl rapid
changes, extensive interactions and complex sitostiand face challenges
of operating in a global market. It will be extrarden and troublesome for
them to get excess to various academic literatereadquire proper
knowledge, techniques and methods developed byuw&arauthors, to
perform their productivity oriented managerial jobs

Therefore, objective of this paper is to design dedelop a suite of
software program which ultimately creates and ptesj the modern
shipping managers, with a Database Shipping ProglyctManagement
System (DSPMS), along with its simple and usemfilg interface,
embedding appropriate methods and techniques, fasnand generic
models, so that they can use it as a hands on ftwomeasurement,
evaluation, future planning and implementation afious productivities for
individual ships and the fleets of their companiseng past and present
data available.

2. PRODUCTIVITY MEASUREMENT IN SHIPPING

According to David (1994) productivity is concernedth the
efficient utilization of resources (inputs) in pramng goods and /or
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services. Shipping is a highly competitive capitaénsive transportation
service industry where the ship owners competehbiy ability to undercut

their competitors and by the record of efficienogl performance as a profit
earning reputed carriers or fleets. Productivitpie of the most important
variables in determining the overall cargo carrypegformance of the fleets
measured in terms of ton-miles of cargo transporgirovided

The productivity measurements for the shipping camngs, which
constitute the maritime fleets of a country, areassary in order to know at
what productivity level they should be operatingl @t what level they are
operating now. Productivity can help the shippimgnpanies to assess the
efficiency of conversion of their resources (DWTddeNeight Tonnage) to
produce more services (Ton miles carried) for agimmount of expended
resources. Resource planning, such as schedulisgips through different
available routes and maximum utilization of ship&pacity etc., can be
facilitated through productivity measurement. Fattarget of productivity
can be fixed considering the present value. Necgsstategies for
improving productivity can be determined basedlendap between planed
level and the measured level of productivity.

Economic and non-economic objectives of the compeay be
recognized in the light of productivity improvemesttforts. Productivity
results can be utilized for planning the profitdewf the company because
higher productivity means higher profit. The cortoap approaches for
measuring productivity includes the estimation widuction functions and
the estimation of cost functions. In productionndtion approach,
(Stopford, 1997; Gwilliam,2002) formula for the drativity of a fleet is
given by:

Productivity =Total ton miles of cargo shipment in the year
Total deadweight the fleet actively empgldyn
carrying the cargo in the year

and it depends upon three main factors:
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(i) Mean Operating Speed, whicletermines the time a vessel takes
on a voyage. The mean operating speed is impdoegduse it determines
the amount of cargo that can be delivered duriffigesd period and hence
the revenue is earned. Sometimes it is better ¢éoabdp the ship at full speed
in a high freight rate market whereas in low freightes a reduced speed
may be more economic because the cost of fuel gawmay be greater than
the loss of revenue.

(i) Deadweight Utilizationwhich refers to the extent to which a
vessel travels with a full load of cargo. it is tie@ mileage of cargo carried
divided by ton mileage of cargo that the ship cadtually have carried if it
had always obtained a full payload. In practicee teadweight cargo
capacity of a ship represents a physical maximumd, i& is commercial
decision whether this capacity is fully utilizedhd ship owner has always
the option to accept a part cargo depending omimet condition.

(i) Loaded Days at Sewhich is a vessel's time divided between
loaded at sea (steaming days) and the unprodutaiy® (in port, off hire, in
ballast etc.). A reduction in unproductive timelwlius allow an increase in
loaded days at sea By optimizing of each of @dhesmponents the
productivity of the fleet can be increased. Propdbé most useful ways to
tackle and increase the productivity of a fleet #rébring changes in its
actual operating performances in response to thd&anhaondition. Cargo
handling is also important since this determinespbrt-time.

In cost function approach concept of productivitgasurement, one
has to deal with the totahipping cost and total revenuearned. The costs of
shipping (Everett, 1994; Stopford, 1997) are cleshiin to four main
following categories:

(i) Operating Costs

(i) Voyage cost

(iii) Cargo Handling Costs
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(iv) Capital Costs

It is suggested that in order to develop a coslyars, it is necessary to
include each of the cost components in the unit icothe above-mentioned
categories. There are several ways in which tie@lner earns depending
upon his degree of involvement in running the simd the extent to which he
Is responsible for paying the various operatingjage, cargo handling and
capital costs.

The basic revenue calculation involves two steps:

(i) First is to determine how much cargo the stgm carry in the
financial period, measured in any appropriate (@nhs, ton-miles, cubic
meters etc.).

(i) Second is to establish what price or freigate the owner will
receive per unit transported. That is, the revemeile deadweight of ship's
capacity can be viewed as the product of the spipductivity, measured in
ton-miles of cargo transported per annum and thigtt rate per ton-mile,
divided by ship's deadweight. In cost function apph the productivity of a
ship or a fleet is the ratio of total operatingvenuesearned to the total
operating expenses for a specified period, that is

Productivity = Total operatingevenues earned in a year
Total operating experisethat year

Oum (1992) and Goss (1997) also suggested somsicghyand
economical measures of productivity in shippinghsas GRT/NRT/Man,
DWT/Man, Tons-carried/DWT, cargo Tons/Man, Caphah, and
Operating expenses/Ton etc.

3. DSPMS CONFIGURATION
A Database Shipping Productivity Management Sys{Bx@PMS)

together with its user-friendly interface is desidrand developed using the
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modern concepts and techniques (Kenneth, 2005y, F2166; and Philip,
2007). The configuration of DSPMS is depicted kExhibit 1. It runs under
two-software environments: Visual Basic 6.0 (VB6.ahd Microsoft
Access2000. Most of the activities are handled liyu® Basic program
DSPMS.VBP while the SHIP.MDB file contains all nesary shipping
data. The main program and forms can be savedex's ggven name with
extension .FRM and the output as user's given naitreextension .PRT
under VB6.0
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The main menu in the menu-driven user interfacspldyed in
Exhibit 2., has five major options: Ship Detail oBuctivity Measurement,
(in which measurement of all the productivitiesclsias Fleet Operating
Productivity, Fleet Physical Productivity, Ship Buativity, World fleet
productivity and yearly highest productivity arecluded) Query, Reports
and Exit. From the main menu screen the user banse any one topic
among the alternatives whereupon the DSPMS agBestsser in that area to
accomplish his objective. Exhibit 3. shows the (MB6individual ship
detail form.

. Main Menu

Contents - Queries and Reports

Ship Details - ShipDetals |
. . By Marme Productivity By Qusry
Pioductivity Measirsment &I BRI ER LRy

Shig Productivity

~Yearly SHFP.F!deucEiv‘lt'y

Flest Financial By Mame |
: | ‘yearly Highest.

By Year | Productivity
‘Eleat Productivity By Praductivity |

world Fleet Productivity

- “early Flest Productivit e
rearly Fles chwity “wiorld Flest

By Year 1 Compared With
=l | HEcsA

Exhibit 2. Main Menu of DSPMS
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'8 Individual Ship Detail
p

Ship Name ship1

Ship Type Ro-Ro Container
svecen

speed (Knots) 1.5

Tonnage

Capacity [ DWT ) I 42600 Mext
Het Registered tonnage (HRT) I 15209 Prior

Others [Bunker,Crews,Balance and Fresh water] I 1300 Last

Add New Edi Delete Aot Wneis

Exhibit 3. Individual Ship Detail

Various productivities (physical and financial)inflividual ships as
well as for the whole fleet have been computedgusine input data or by
query provided by the user in the measurement neoofluDSPMS. Then in
the report module the results have been produce@riggtal Report and
arranged in the output forms. Various productiatytputs are presented in
Exhibit 4. through Exhibit 13. respectively.

4. VERIFICATION AND VALIDATION

In order to verify and validate the workability thie software program
and the DSPMS (Database Shipping Productivity Manmsmt System), and
its yield results respectivelya real life case problemthe productivity
measurement and analysis of a leading internatgmpping company in the
Middle East, is undertaken. Name of the compatiaa ships of its fleet are
not disclosed for commercial secrecy. The shipshareed here as ‘SHIP1’,
‘SHIP2’ and so on. The company operates a merdieeti consisting of 6
(six) ocean going Ro/Ro container ships with alttdanage capacity of
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292,106 DWT. The ships generally trip to North &ulith America, Europe,

Far East and Middle East through various route® pitocedures adopted,
efforts given and progress made in performing th@ve tasks are discussed
and presented. Productivity formulas (Stopford7,9Goss, 1997) for both

production function and cost function approacheslseen used.

The productivity related data has been physicadijected from the
company through a well-designed questionnaire. réiveperational cost and
revenue data were collected from their audit repqublished annually.
Tremendous difficulties were faced in data coltattbecause the companies
do not have any computerized information systelmergboorly organized and
manually maintained old records and some missieg.fiUp to 8 years old
fles were searched for previous records. The yase data collected and
parameters computed for productivity measurememmad¥idual ships using
production function approach from 1998 to 2005aa éollows:

» Deadweight capacity of each ship (DWT)

* Total miles travelled by each ship during each year
» Total loaded days at sea each year

* Average speed (knot)

» Deadweight Utilization % (DWT%)

The data for the whole fleet are:

Total deadweight capacity of the fleet (DWT)
Total tons carried by the fleet each year
Total miles travelled each year

Average speed (knot).

O O OO
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Record Place

Calculate Result &

Mesxt

Dead VWeight Utilization (DWVVUS:)

Productivity of the Ship

Exhibit 4. Individual Ship’s Productivity (Physical) in agicular year

] Individual Ship's Productivity (Thousand Tonliles/DWT) - By Query
TEnip Name i DWT oW ey

| Eir 42500 RN
Shipz 42500 2212
Ship32 47500 2207
Ships 47500 S1.38
Ships 38038 =5 1
Ehips 38038 Z7.08

Exhibit 5. All Ship’s Productivity in a particular year (Ejuery)
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B3 Yearly Highest Productivity of Ind.Ship (Thousand TonMiles/DWT) |2

e
2005 Ship4 | 52.42 |

. 2how me Highest |

Exhibit 6. Highest Ship’s Productivity in a particular yéBy Query)

5. PRODUCTIVITY MEASUREMENTS AND ANALYSIS

Yearly individual ship's productivity in thousan@Miles/DWT for
all (individual) ships in the fleet, using produacti function approach, were
produced/computed by the DSPMS program for thecigbit years from 1998
to 2005. The ship wise and year wise productiwaguits and analysis reveal
that SHIP3 achieved the single highest productiviiue of 91.13 thousand
TonMiles/DWT in 1999 (Exhibit 7) whereas eight y&#§t998-2005) highest
average productivity value of 69.78 thousand ToeMDWT was attained by
SHIP2 (Exhibit 7).

The financial productivity (using the cost functiapproach, a ratio of
yearly operating cost to yearly operating reverafeindividual ship in any
particular year, such as year 2005 and that fomthele fleet for the same
period of eight years (1998-2005) with mean, sd, @P6Cl are presented in
Exhibit 8. and Exhibit 9 respectively.

The physical productivity (in thousand Ton-Miles/DWof the whole
fleet in any particular year, for example, year 2@esented in Exhibit 10.
and a comparison of same productivity between wibelet (Others) and the
company fleet for eight years (1998-2005) with mesah and 95%CI in
tabular and graphical forms is depicted Exhibit 11
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Another measure of physical productivity in Tong+iea/DWT of the

'‘World Fleet (Others)' and the company fleet in gayticular year, for
example, year 2002 is shown in Exhibit 12. and finathe eight years (1998-
2005) with mean, sd, and 95%ClI in tabular and dgcapforms is presented in
Exhibit 13. It may be mentioned that accordingthe United Nations
Conference on Trade and Development (UNCTARg\iew of Maritime
Transpor{(1997-2006)] the 'World Fleet Others' consistgaxfsels excluding
tankers, combined carriers and bulk carriers arddhnage capacity of less
than 50,000 DWT. The company fleet, here taken emsa example, falls in
the 'World Fleet Others' category by the type, aixd DWT of its ships.

Yearwise Indv. Ship's Productivity
(Thousand TonMiles/DWT)

g

- Prgﬂucgviigityg

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 |Mean | sd |Upper|Lower

Limit | Limit

O Shipl | 87.92 | 88.53 | 8447 | 5.69 | 56.79 | 89.05 | 61.23 | 52.42 | 65.76 | 28.76 | 85.69 | 45.83
M Ship2 | 86.48 | 90.82 | 84.47 | 33.53 | 70.69 | 88.36 | 62.15 | 41.74 | 69.78 | 22.17 | 85.15 | 54.41
O Ship3 | 88.48 | 91.13 | 84.47 | 10.68 | 60.39 | 90.44 | 70.01 | 6.63 | 62.78 | 35.10 | 87.10 | 35.45
O Ship4 | 87.92 | 88.53 | 8447 | 5.69 | 56.79 | 89.05 | 61.23 | 52.42 | 65.76 | 28.76 | 85.69 | 45.83
B Ship5 | 57.81 | 75.14 | 74.56 | 17.37 | 29.43 | 71.51 | 10.94 | 43.59 | 47.54 | 26.09 | 65.62 | 29.46
M Shiné | 57.54 | 73.78 | 75.12 | 11.53 [ 23.18 | 71.79 | 35.02 | 17.19 | 45.64 | 26.93 | 64.30 | 26.98

Exhibit 7. Year wise Individual Ship Productivity (Thousahoh-Miles /DWT)
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r

Tl - - - -
== Yearly Fleet Operating (Financial) Productivity

Record Flace

First

Fleet Operating Revenue($)
Fleet Operating Expenses(S)
Fleet Operating Productivity

Add Mew Edit Delete Update

Mext

Erior

Exhibit 8. Operating (Financial) Productivity of the Fleet particular year

Year OperatingRevenue ‘ OperatingExpenses | Operating Productivity | Mean sd |3500CI
1993 526656935 AT4TTT944 1.109

1999 78628273 597178731 1.136

2000 1492091820 901045541 1.656 1.326

2001 940724487 966939393 0.973 1178 | 0.2132

2002 0922369695 811190745 1.137 1.031

2003 111746596 105326992 1.061

2004 1080081806 1015100560 1.064

2005 1118525462 866150922 1.291

Yearwise Operating (Financial) Productivty of the Company Fleet

2.000

1.500

1.000

Prol uetivity

0.500

0.000
1998 1999 2000 2001 2002 2003 2004 2005

|- Operating Productivity | 1.109 1.136 1.656 0.973 1137 | 1.061 1.064 | 1.281 |

Year

Exhibit 9. Year wise Operating (Financial) Productivitytiié Company Fleet
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otal Fleet DWT (tons)
otal tons carried by the Fleet

otal Miles travelled by the Fleet

otal loaded days
Average Speed of the Fleet (knots)
Productivity of the Fleet (in thousands) -3

Exhibit 10. Company Fleet's Physical Productivity (Thousand-Miles /DWT)) in a
particular year
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el VWurld Fleel Cumpany
Productivily Produclivily
{000} Ton-Miles/DWT | (000) Ton-Miles/DWT

1990 J3.5 46.7
1999 Jz2.0 J6.7
2000 134 153
2001 20.0 535
2002 J0.2 a5s.a
2003 J3.6 J3.6
2004 349 39.3
2005 33.6 21.90
Mean 32.50 29.33
sd 2.26 13.85
95%C1_UpperLimit 34.06 36.93
95%Cl LowerLimit 3094 19.73

Productivity .

Comparison Between World Fleet Vs. Company Fleet Productivity
(Thousand Tuns-Miles/DWT)

50.0
45.0
40.0
33.0
ann
25.0
20.0
151
1010

5.0

0.0

m

—»— Vurld Flesl Produclivily

—m— Company Productivity

2000

2001 2002 2003 2004 200
Year

Exhibit 11. Year wise World Fleet vs. Company Fleet Proditgtiv
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Urdate || Evitta bain

Exhibit 12. World Fleet vs. Company Fleet Productivity
(Tons-Carried/DWT) in a particular year
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Productivity = (Tctal Tars Carried / Total DWT)

Year YVWord Fleet Company Fleet
Froductivity Productivity
(Tans-Carried TVT)
1998 6.4 7.93
1999 71 4.53
2000 7.3 9.08
2001 7.1 35
2002 7 4.7
2003 7.2 6.74
2004 7.6 5.5
2005 74 845
Mean 714 6.31
sd 0.35 2.04
95%C1_UpperLimit 7.38 773
45%0C1 LowerLimit b g4 4.5Y

Productivity .

Comparison Between World Fleet Vs. Company Fleet Productivity

(Tons-Carried/DWT)

10

. A r
3 T —a—

7 —
| e »

. NS \ &

B P \ -

: -

2

!

0

1988 1839 2000 2001 2002 2003 2004 2008

Year

—— Waorld Flest Productivity

—&— Cumpany Produclivily

Chart Area |

Exhibit 13. Year wise World Fleet vs. Company Fleet Proditgtiv
(Tons-Carried/DWT)
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6. DISCUSSION OF THE PRODUCTIVITY RESULTS

The results of various productivity measures fa itdividual ships
and the whole fleet and their subsequent analysisdscussed here very
briefly. It is observed from the detailed produityi results and analysis of all
the individual ships and the whole fleet of the pamy that the vessels with
same deadweight tonnage of 42600 DWT and sameoydniilt (1997) was
fluctuating. Some of them were experiencing a p@sttend up to certain year
and then declined again and vice versa. The averagkictivity of all the
individual ships for the eight years (1998-2005)ges from 45.64 to 69.78
thousand Ton-Miles/DWT. The ship ‘SHIP2’ achievéx thighest average
productivity 69.78 thousand Ton-Miles/DWT in thatrjpd (Exhibit 7).

The average productivity (Ton-Miles/DWT) of the qoamy’'s whole
fleet from 1998 to 2005 is 26.87 thousand Ton-MiBAT. The fleet
achieved the highest productivity of 46.7 thousand-Miles /DWT in the
year 1995 and the lowest was 2.19 thousand TorsM®VT in 2002, may
be due to preparation of Gulf War Il (Exhibit 12).

Company’s fleet productivity in "Ton-miles/DWT' wagperiencing a
decreasing trend from 1998 to 2001, i.e. up toptleparation of Gulf War I,
then inclined in 2002 and followed a steady trepdt 2004 and further
declined in 2005. The company achieved its fleatlyctivity above to that of
the World Fleet in 1998, 1999, 2002 and 2004 rdsmy¢. The company’s
fleet productivity average 29.33 Ton-miles/DWTiidd lower than the world
fleet average 32.5. Ton-miles /DWT.

In another productivity measure in 'Tons Carried/DWompany’s
fleet was productivity was following a random fluations from 1998 to 2001,
then followed a inclining trend up to 2005 The camp achieved its fleet
productivity above to that of the World Fleet in989 2000 and 2004
respectively. The company's fleet productivity agr 6.31 Tons
Carried/DWT is lower than the world fleet averagg&47Tons Carried/DWT
(Exhibit 13).
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Company's fleet operating (operating revenue/ojpgratexpenses)
productivity had the average value of 1.17 in thee period of eight years
from 1998 to 2005 with the highest value of 1.62@®0 and lowest value of
0.97 in 2001 (Exhibit 9).

7. RECOMMENDATIONS

The following important summarized recommendati@argsmade from
the productivity measurements and analysis:

. Exhibit 7 shows the overall trend of productivityeasured in
Ton-Miles/DWT for most of the individual ships wasind improving up to
1999 and declined in 2001; the reason might bealtiee Gulf War II.

. As individual ships, the average productivitiestioé vessels
‘SHIP5’ and ‘SHIP6’ are very low in comparison teose for the vessels
‘SHIP2’, ‘SHIP1’, ‘SHIP4’ and ‘SHIP3. More attentiois necessary is to
improve their productivities.

. Once the vessel 'Ship3' had achieved the highegugtivity of
91.13 thousand Ton-Miles/DWT in 1999 and since tiisrproductivity was
following a downward trend and decreased to a vafug&63 thousand Ton-
Miles/DWT in 2005. The company management shouldkestigate the
reasons for the constant downward trend and needsmprove the
productivity of the vessel.

. The yearly average of individual productivitiesadif the ships
has been declined since 2003. Efforts should kengiv improve the average.

. It is evident from Exhibit 11. that the companyleet
productivity in Ton-Miles/DWT had achieved highaoguctivities than that
of world fleet in 1998 and 1999 and then experrena downward trend up
to 2001 and sharply improved in 2002 which is adygemgn, but again with
fluctuations. Average productivity value of theefleshould be improved to
bring the fleet into international level.
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. The company’s fleet productivity in terms of toresreed/dwt
(Exhibit 13) has been experiencing upward trendesi2001 and crossed the
world average in 2005. This trend should be maethi

. It appeared from the cost function productivity lgsis
(Exhibit 9) that the operating productivity (opémgt revenue/operating
expenses) of the company’s fleet was the lowe87an 2001 during the Gulf
War Il. So the management should analyze the optieee whether leasing
of some of the ships is better than operating tdosetly.

8. CONCLUSIONS

Measurements of all the parameters and the varfouss of
productivities of individual ships and the whole€t consisting of eight ships
of a leading international shipping company in thkddle East were
performed using both production function and costfion approaches for the
last four to twelve years period depending on tralability of the company's
data in different areas. Productivity indexes wemdculated and some
statistical analysis, such as average, standanataevand 95% confidence
limits was performed to see the year-to-year privdtic status and trends of
the individual ships and the whole fleet of the pamy. It appears from the
measurement and analysis that the overall prodiyctig following a
decreasing trend. There are some more areas, weath concentration, such
as analysis is necessary whether leasing of soipe istbetter than to operate.
The latest addition of two ships (Ship5 and Shipé¢ds more attention to
improve their productivities. Strategy of abandgnsome of the ships is to be
taken if it is not possible to improve their protivities, which are declining
now although once they achieved the highest prodlies.

It is very important to note that the practicalplagation and
demonstration of all the above mentioned formulaspdels and
methodologies for productivity measurement andyaighbre solely dependent
on the data to be available and supplied by thepsiy companies. They
should concentrate to keep the necessary datanésmhation required and
related to productivity measurements. This casdystoay be useful to the
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shipping companies and government agencies tostiueis present shipping
productivity as well as for further improvement hwvia view to develop
maritime industry for greater contribution to tregional economy.
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