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FOREWORD 

The Liner Shipping Route Study (LSRS) and the MARINA and 
SHIPPERCON STUDY (MARSH Study) were conducted, during 1993-1994, 
under the Philippine Sea Transport Consultancy (PSTC). The Final 
Report of the LSRS comprises 14 volumes and the Final Report of the 
MARSH Study comprises 5 volumes. 

This technical assistance was made possible through the 
support provided by the Office of Program Economics, United States 
Agency for International Development (USAID) Mission in the 
Philippines. The views, expressions and opinions contained in this 
and other volumes of the LSRS Final Report are those of the authors 
and of Nathan Associates, and do not necessarily reflect the views 
of USAID. 
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Chapter 1 

INTRODUCTION 

The Domestic Shipping Costs & Rates Report (DOSCARR) is a report of the Liner Shipping 
Route Study (LSRS), being conducted during 1993- 1994 for the Maritime Industry Authority 
(MARINA). DOSCARR is comprised of two volumes: 

w Volume I is the Domestic Shipping Operating Cost Model (DOSOCOMO) 
Volume I1 is the Domestic Shipping Costs & Rates Analysis 

DOSOCOMO presents two shipping cost calculation models which aim to serve as an essential 
tool for MARJNA to continually appraise the financial and economic well-being of the shipping 
industry. In 1991, the Interisland Liner Shipping Rate Rationalization Study (SRRS) 
recommended a phased program of liner shipping with deregulation, and this program was largely 
adopted by MARINA, and has been partially implemented during 1992-1993. With the policy 
thrust towards a phased rate deregulation and route liberalization, these cost models hope to 
enable MARINA to assess how market-oriented shipping rates compare with actual and 
theoretical shipping costs so that it could be guided in respect to the implementation and timing of 
the various phases of deregulatiodliberalization. After a database on shipping costs is set up over 
time as the model for estimating actual costs is used, the generated information will also provide 
MARINA with economic criteria for industry planning and policy formulation. 

The methodologies used in shipping cost analyses differ fiom study to study and depend heavily 
on the availability and reliability of data as well as on the subjective preferences of the author. 
This report aims to present two cost models to address the problem of calculating shipping costs 
under the prevailing data constraints. The models were designed to incorporate some exogenous 
data which remain to be obtained by MARINA, e.g. vessel specifications and updated record of 
franchises, but provisions were made for the model to generate temporary or default values for 
these missing data. 

Following this brief introduction are three chapters, namely: 

m Chapter 2 : Data Sources for Cost Analysis 
Chapter 3 : A Model for Estimating Actual Shipping Costs 
Chapter 4 : A Model for Estimating Theoretical Shipping Costs 



In Chapter 2, the LSRS confines the discussion to identifying the data sources available under the 
currently installed MARINA. information system and to presenting the surveys that LSRS 
designed to supplement the existing information. Although some broad statements regarding the 
reliability and completeness of the data presently available at MARINA may be cited, a detailed 
assessment of the status and condition of data are dealt with in the other DOSCARR volume. This 
report therefore implies that MARINA'S data collection efforts could improve so as to generate, 
at the very least, data that are reasonably available fiom the industry and are essential to any cost 
analysis. 

The "actual cost" and "theoretical cost" models presented in Chapters 3 and 4 include a 
discussion of the specificatioils of and the general process adopted in each model prior to 
presenting the algorithms which will allow the cost analyst to understand the step-by-step 
calculation procedure and logic behind the respective models. 

Although the models presented in this volume are expected to satisfj MARINA'S basic 
requirements in so far as cost analyses are concerned, greater convenience could be fostered by 
developing a "mother of two mode1s"which could integrate the analyses based on reported costs 
and that based on the theoretical costs. This integration will enable MARINA to generate, with 
the aid of a computer, an evaluation of the Annual Reports submitted by franchised operators 
which specifies a list of accounts that need to be reviewedlexplained further in the light of any 
significant variance fiom the theoretical reference cost. 



Chapter 2 

DATA SOURCES FOR COST ANALYSIS 

The LSRS was tasked to analyze interisland liner shipping costs covering the years 1991 and 
1992. In carrying out this task, it was necessary to identi@ the possible sources of data and to 
assess their adequacy and reliability; and having done so, the LSRS was able to develop these 
shipping cost models that are adapted to MARINA'S management information system. 

This Chapter catalogs the sources of data that generate the required inputs to the cost models and 
discusses what supplemental sources could be developed to improve on the existing data base. As 
the other DOSCARR volume expounds on the extent of reliability and the present condition of 
data available with MARINA, this volume focuses its discussion on the availability and adequacy 
of the reports from which the required data inputs are obtained, particularly in terms of structure 
and design. 

Annual Reports from Liner Operators 

One of the major sources of data used by the model for estimating actual shipping costs is the 
Annual Report that MARINA-franchised shipping operators are required to submit by March of 
every year. This report is structured to contain data regarding each operator's company profile 
and fleet, vessel operating statistics, vessel traffic statistics, vessel and company income statement, 
balance sheet, as well as other financial reports and schedules. 

MARINA has been relatively successfUl in its drive to make more ship operators submit their 
Annual Report over the past year. MARINA, with the assistance from LSRS, has encoded all 
properly-accomplished 1991 and 1992 reports into computer medium. However, it has been noted 
that several operators still fail to accomplish all sections of the report, thereby rendering them 
inadequate for unit cost analysis purposes. 

Noting this increased availability but continued inadequacy of the Annual Reports, the LSRS 
developed the cost models with routines that generate estimates of missing data by deducing from 
the given information. Since the design and structure of the Annual Report itself was not adequate 
for such routines, the LSRS configured the cost model to draw data from the existing information 
systems within MARINA, i.e. the Vessel Inventory System and the Vessel Franchising Inventory. 



Vessel Inventory System 

The MARINA Vessel Inventory System (VIS) was designed to provide the detailed specifications 
of all Philippine-flag vessels engaged in domestic trade. In view of the lack of systematic flow of 
information fi-om the Philippine Coast Guard, which was executing the ship registration functions, 
to MARINA, the VIS has not been continually updated. Furthermore, it has been observed that 
most vessel specifications were not known; this was understandable as the systems for vessel 
inspection and registration did not give much concern for such details. 

Nevertheless, the VIS files could still prove to be of some use even at its present state as it 
provides at least the outline specifications of most of the older vessels that would become the 
subject of cost analysis. The analyst should, however, exercise caution when integrating vessel 
information from the VIS and the Annual Reports files since vessels are indexed according to their 
names and it has been a practice of some operators to reuse the name of an old vessel which they 
no longer operate on the route. 

Vessel Franchising Inventory 

The Vessel Franchising Inventory (VFI) system keeps track of all CPCs, Pas, Special Permits 
issued by MARINA to specific liner vessels or ferry boats that were authorized to serve a 
designated route. The VFI system also includes data on vessel capacity and vessel schedule on 
each fi-anchised route, which are of use to the cost models. However, it was noted that some 
operators continue to hold a franchise despite having abandoned their route. The cost analyst 
using the model should therefore exercise caution when computing for route capacities and 
theoretical load factors. 

S~~pplemental Surveys and Revised Annual Report Form 

Realizing the immediate need to generate information for the LSRS to complete its task in 
analyzing shipping costs and noting the inadequacies in the Annual Reports, the VIS, and the VFI 
systems, the LSRS developed supplemental survey forms, namely: Vessel Inventory Questionnaire 
(in Annex A) in support of the VIS, Route Inventory Questionnaire (in Annex B) as a validation 
of the VFI, and a Maritime Personnel Compensation Survey (in Annex C) to supplement the old 
Annual Reports. To address these problems in the hture, the LSRS also presents a revised 
Annual Report form as Annex D, which could then serve as the main source of data for shipping 
cost analyses. 

MARINA Inspection Reports 

These supplemental surveys as well as other data could be collected over time if MARINA will 
systematize data collection efforts during the periodic inspections that are -undertaken by its 
operating offices. 



Chapter 3 

MODEL FOR ESTIMATING ACTUAL SHIPPING COSTS 

This chapter presents a model for computing the full cost of liner shipping services on the basis of 
actual costs as reported by liner operators. 

Specifications of the Model 

This model was developed by LSRS to be mainly computer-based in view of the large requirement 
for data processing. Submitted with this report volume is a diskette containing a software entitled 
"WCA.PRG". Programmed in FOXBASE+ language, this software generates a report patterned 
after the "Vessel Utilization and Cost Analysis" (WCA) form as presented later in this chapter. 
This program will require a FOXBASE + software and an IBM or IBM-compatible PCAT 286 (or 
higher) computer with at least 640kb of memory, one disk drive, and a hard disk for the data source 
files and for storage of computed shippings costs. 

Some aspects of the model were left to be done manually for practical reasons, but a great deal of 
work is still saved as the software was designed to integrate with the Annual Report files and the 
Route Inventory files generated by other subsystems in the DSO data base. For the analysis of one 
or just a few vessels with relatively simple route patterns or when no computer is available, it is still 
possible to perform the entire cost analysis manually by using the W C A  form and following each 
step as mentioned under this model's algorithms. 

Aside from these environmental specifications, this model was designed to meet the following 
specifications: 

The model initially presumes that the Annual Reports of liner shipping companies are, in 
general, reflective of the actual costs of providing shipping services. 

rn The model provides a procedure for processing the Annual Reports into estimates of 
shipping cost per unit of capacity. 

The model provides the means to analyze how shipping costs vary with respect to vessel type, 
vessel size and age, routes plied, and fleet size of the operator. 

The model recognizes that franchised ship operators oftentimes serve more than one route 

The model anticipates that some data from Annual Reports are not reliable and some 
information that are essential inputs to the model are not provided; thus, default values are 
assigned by the model. 



The model generates. cost functions which can be easily compared with MARINA- 
prescribed rates, i.e. cost functions with a cost per unit and a cost per unit-mile of either 
capacity or traffic. 

The model provides algorithms in anticipation of the h r e  deployment of specialized 
camers into the domestic liner and ferry services. 

The model provides cost per unit calculations with respect to varying levels of vessel 
utilization, including estimates of required shipping rates under the prevailing costs and 
vessel utilization. 

General Process of the Model 

The Vessel Utilization and Cost Analysis (WCA) form presented in this section defines the general 
structure on which the model is built. Each accomplished or generated W C A  form serves as a particular 
vessel's record on utilization and cost. This W C A  form is shown with numbers in each field; the 
algorithms in the following section refer to these numbers to provide the detailed procedure on how each 
field value is generated. However, the general process for generating a W C A  record is discussed 
below. 

The model consists of eight components, namely: 
a) definition of operator and scale of operation usiig fields 1 to 5 
b) definition of vessel specifications using fields 6 to 41 
c) information on vessel performance using fields 42 to 56 
d) computation of capacity provided by the vessel using fields 57 to 74 
e) allocation of costs to cargoes and to passengers usiig fields 75 to 109 
f) calculation of costs per unit space using fields 1 10 to 159 

g) information on passenger and cargo traffic using fields 160 to 178 
h) cost analysis by route leg using fields 179 to 205. 

In Component a), data regarding the fleet size of the operator are obtained from the Annual Reports as 
these will later serve as keys or indices for sorting computational results of various vessels for 
comparative purposes. 

In Component b), vessel specifications are taken from both the Annual Reports (based on the existing 
format) and the LSRS Vessel Inventory survey. The model recognizes that some specifications may not 
be available fiom these two sources and, therefore, attempts to estimate the missing values on the basis 
of the gathered information. 

In Component c), the model identifies the individual route code of the routes plied by the subject vessel 
using the LSRS Domestic Shipping Route Classification System. The model also gets data fiom the 
Annual Reports to compute for total miles run and to estimate total days at sea. 



In Component d), the model computes for capacity provided by the vessel on a per route basis, as 
expressed in passenger-miles by class, ton-miles, TEU-miles, and other cargo unit-miles, depending on 
which cargo unit would be relevant to the technology of the vessel and would be the determinant for 
shipping rates. 

In Component e), the vessel costs as obtained fiom the Annual Reports are allocated to cargoes and to 
passengers on the basis of the vessel's capacity profile and a predetermined rate of change in deadweight 
with respect to a change in passenger capacity. Using the findings of SRRS, the following default values 
were adopted by the model: - 3 DWT per cabin passenger, -1.5 DWT per dormitory passenger, and -0.5 
DWT per seated passenger. Prior to allocating costs to cargoes and passengers, t.hs component groups 
the vessel expense accounts according to which pertain to voyage expenses, traffic-related expenses, and 
running expenses. It also computes for an annualized capital cost on the basis of the best estimate of fair 
market value of the vessel and ancillary assets, and a capital recovery factor. Finally, after recognizing all 
these expense groups, as allocated to cargoes and passengers, this component distributes revenue-related 
expenses, i.e. common carriers' tax and commissions, to cargoes and passengers in order to arrive at the 
total operating cost for cargo operations and for passenger operations. 

In Component f), the individual expense accounts attributable to passenger operations are categorized 
according to which accounts are primarily incurred at sea and which are incurred in port. Those 
expenses which are incurred at sea are transformed into costs per passenger-mile while those incurred 
primarily in port are translated into costs per passenger. Since this component of the model aims to 
determine costs per unit and costs per unit-mile of capacity, the aforementioned calculation utilizes the 
"passenger-miles provided" (fiom component d) and total passenger capacity as the divisors of the 
expenses. The same process is likewise applied to the individual expense accounts attributable to cargo 
operations. At this juncture, the cost model would have generated an average passenger cost function 
and an average cargo cost function which both could be transformed into cost functions by passenger 
class (or by commodity group) depending on the respective cost index of each class relative to the 
average cost. 

In Component g), traffic information is retrieved £?om the Annual Reports file. This traffic information 
by route is compared with the capacity calculations (in component d) to compute for load factors. 

In Component h), the routes defined in component c) are broken down to origindestination port pairs, 
and the cost functions in component f) are applied to compute for cost per passenger and cost per cargo 
unit transported between each port pair under a full load condition. Further cost-per-unit calculations are 
performed for each port pair under varying load factor conditions. In one set of calculations, the 
prevailing load factor on the route (as derived in component g) is used as a basis to estimate what cost- 
based shipping rates are required under the prevding costs and vessel utilization. 

VUCA Algorithms 

This section discusses the procedures and algorithms involved in generating the value of each field 
variable in this VUCA form. For sake of brevity and easy reference, the VUCA form was 



reproduced with each field variable being assigned a field code number. With these codes, any 
formula involving a particular.field will only have to indicate the assigned code number in braces, 
e.g. ( 1 ), to define its corresponding variable. 

Since the LSRS was tasked to investigate shipping costs covering the years 1991 and 1992, the 
following algorithms, as well as the W C A  software, are described to draw data from various 
sources, i.e. Annual Report file, Vessel Inventory file, Route Classification file, Route Inventory 
file, etc., as these years and up to present are still utilizing the old Annual Report format. If and 
when MARINA adopts the LSRS-recommended Annual Report form, the vessel utilization and 
cost analysis can be performed with data sourced solely from well-accomplished Annual Reports. 

1 Control Sheet No.: refers to the record number in the file generated under the 
Vessel Utilization and Cost Analysis. 

2 Operator : 

3 OpCode: 

specifies the name of the company operating the vessel 
although that company may not necessarily be the owner of 
the vessel under analysis. 

based on the code assigned to each operator under the 
masterfile of operators. 

4 Fleet Size: No. of Vsls based on the company profile section of the Annual Report 
file. 

5 Fleet GRT: 

6 Vessel: 

based on the company profile section of the Annual Report 
file. 

derived from the list of vessels operated by the vessel 
operator indicated in Field 2 and which have operating and 
financial data for analysis. 
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;el Utilization and Cast Analysis Page 2 of 5 I 

-- 

yage Expenses: ASReported CaWJ slare Pax Share 

el 77 7 9 81 
rt Charaes 7 8 80 82 

sng Expenses: (Excluding Interest and Depreciation) ---------- > 83 

lning Cost: Annual Cargo Share Pax Share 

Sea 90 92 94 

On Vessel On Ancillary Assets 
jsted Capital: 84 86 
~raisal Increment 85 87 

Total Runnina Cost 

Port 9 1 93 9 5 

Add: Cost of 
Capital 

88 
89 

ffic-Related Exoenses: 

Total O~eratina Cost 9 8 99 1 00 

IX 101 102 103 
nissions 104 105 106 

4L OPERATING COST 107 108 109 

EL-Si X;YK.'LACLE CCFY 



sel Utilization and Cost Analysis Page 3 of 5 

. P r C " / l l / n , , ,  
- . CCFY 

go Cost Functions by Commodii Class 

oute 
:ode 
13a 

2: All abovementioned cost functions are attained only ur~der full capacity utilization of the subject vessel. 

;s A 
;s B 
is C 

Pax Cmt Functiotts b$ Pax Accomodation 
I 

f 
Cabin 
Dormitory 
Seat 

Port of 
Origin 

Cost Index 
I 136 

137 
138 
139 

X + Dist. + Y 
I 140 141 

142 143 
144 145 
146 147 

Cost Index 
1 148 

149 
150 
151 

Port of 
Destin. 

X + Dist. + Y 
152 153 
154 155 
156 157 
158 159 

179a I 180a 

Navigat. 
Distance 

Est. Cost Per 3rd Class Passenger given a Load Factor of: 
40% 1 50% 1 60% 1 80% 1 100% l~revail ing 

181a 182a I 183a / 184a I 185a 1 186a I 187a 



:oute 
:ode 
43a 

Port of ' 

Origin 
179a 

Port of 
Destin. 
180a 

Navigat. 
Distance 

181 a 

Estimated Cost Per Ton given a Load Factor of: 
40% 1 5 0 %  1 6 0 %  1 8 0 %  1 100% l ~ r e v a i l i n ~  
188a I 189a I 190a I 191a I 192a I 193a 



sel Utilization and Cost Analysis Page 5 of 5 

ECTED CALCULATIONS 
Container O p d o n s :  
loute Port of Port of Navigat. Est. Cost Per TEU FCL FAK given a Load Factor of: 
:ode Origin Destin. Distance 40 % 50% 60% 80% 100% Prevailing 
43a 179a 180a 181 a 1 94a 195a 196a 197a 198a 

I 

TOR0 Operations: 
3ute 
ode 
C3a 

Navigat. 
Distance 

181a 

Est. Cost Per Lane-Meter given a Load Factor of: 
40% 1 50% 1 60% 1 80% 1 100% l~revailing 
200a 201a 1 202a 203a 1 204a 1 205a 

Port of 
Origin 
179a 

Port of 
Destin. 
180a 



7 Vsl Type: 

8 GRT: 

9 Year Built: 
10 LOA (m): 
11 Breadth: 
12 Depth: 
13 LdDraft: 
14 Speed: 

derived from the LSRS survey form on Vessel Inventory; 
vessel types are coded as follows: 
1 - Conventional Cargo 
2 - Roll-on-Roll-off 
3 - Container 
4 - Passenger (2 1 knots and below) 
5 - Combined Passenger-Conventional Cargo 
6 - Combined Passenger-RoRo 
7 - Combined Passenger-Container 
8 - Fast Ferry (above 21 knots) 
9 - Landing Craft 
10 - Reefer 
15 - Others 
16 - Type not specified 

derived from the operations data in the Annual Report file; if 
the Annual Report failed to supply this information, the LSRS 
survey form on Vessel Inventory could be used as an 
alternate source of data. 

If GRT information is still not available from the Vessel Inventory files, i.e. 
(8) = 0, a value for GRT is estimated by the use of the following formula 
and field (206) is appended with a remark that the GRT was merely 
estimated: 

{lo) * (11) * {12) * 4 
Estimated GRT = 

2.83 
where : 
4 = block coefficient of the vessel under analysis; 

if not available, block coefficient is assumed to be 
= 0.98 for barges or box-like hull shapes 
= 0.80 for pure cargo or pure container vessels 
= 0.75 for combined passenger-cargo vessels 
= 0.70 for monohulled pure passenger vessels 
= 0.80 for any other vessel not covered by the above 

fields (9) to (38) are vessel data derived from 
the LSRS survey form on Vessel Inventory. 



15 1 st Class Passengers if the vessel type, i.e. field (71, is equal to 4, 5,6, 7 or 8 and 
16 2nd Class Passengers . no passenger capacity information was obtained, a dummy 
17 3rd Class Passengers value of 0.09 (which will appear as zero after rounding) is 
18 Passengers In Cabins assigned to fields (16) to (20) and a remark is added to field 
19 Passengers In Dorms (206) that passenger capacity information was not available. 
20 Seated Passeng2rs If passenger capacity is provided but passenger class or type 

of accomodation is not reported, the passenger capacity is 
assigned to field (17); furthermore, if the vessel is used for 
ferry operations as evident from the route lengths in fields 
(44a) to {44h), this passenger capacity is likewise assigned 
to field (20); otherwise, it is assigned to field { 19). - 

21 DWT Data sources may fail to provide a value for field (2 1 ) as it is 
not unusual for liner operators of relatively old passenger 
vessels or of vessels that underwent major conversion not to 
have information on deadweight. Since deadweight is an 
essential input to the model, it is estimated as described 
below and remarks field (206) is appended with the note that 
"DWT was estimated. 

where : 

EDWT1= (8) x DWT:GRT ratio 
and the DWT:GRT ratio is assumed to be as shown in the table 
below: 



EDWT;! = Est. Displacement - Est. Light Ship Weight - PaxCap x .1 

22 TEU 

23 PCU 

where: 

Est.Displacement~(10) *{11) * {13)*$ and 

Est. Light Ship Weight E [ (30) * (3 1) * WPR * 1.5 ] + 

with - Block coefficient (as assumed in field (6)) 
Ndk - Number of decks = 2 as a default value for cargo vessels 

= 3 as a default value for passenger vessels 
WPR - Weight of engine to Power Ratio = 0.0 18 kg/hp as a default value. 

When the TEU capacity of a pure container vessel is not 
provided, this capacity is estimated as follows: 

in which case, field (206) should include a remark that the 
TEU capacity is merely an estimate. 

In the case of RoRo vessels where PCU capacity is not 
specified and traffic is known to be predominantly comprised 
of rolling cargoes, the PCU capacity is estimated, on the basis 
of data from the Vessel Inventory form, as follows: 

(23) = [ Integer( (1 1113.8 ) * Integer ( (10)/4) ] 

in which case field (206) should include a remark that the 
PCU capacity is merely an estimate. 

24 Bale 
25 Grain 

26 (Blankl) 
27 (Blank2) 
28 (Blank3) 
29 (Blank4) 

fields (26) and (29) are provided in case the vessel 
operator has a passenger class other than 1 st, 2nd, and 3rd 
class or has a specialized carrier which is more appropriately 
described in a unit of cargo capacity otherthan those 
specified in fields (21) to (25). 



Main Eng. No. 
Main Eng. BHP 
Main Eng. RPM 

Aux. Eng. No. 
Aux. Eng. BHP 
Aux. Eng. RPM 

BunkerISFO (tpd): 
Diesel (tpd): 
Lube (li. per day): 

Officers : 
Ratings : 
Apprentices: 

Route 1 Description 
Route 2 Description 
Route 3 Description 
Route 4 Description 
Route 5 Description 
Route 6 Description 
Route 7 Description 
Route 8 Description 

Route 1 Code 
Route 2 Code 
Route 3 Code 
Route 4 Code 
Route 5 Code 
Route 6 Code 
Route 7 Code 
Route 8 Code 

Route 1 Length 
Route 2 Length 
Route 3 Length 
Route 4 Length 
Route 5 Length 
Route 6 Length 
Route 7 Length 
Route 8 Length 

note that some engines specif) KW instead of BHP 

note that some engines specif) KW instead of BHP 

Crew complement information is derived from the 
operations data provided in the Annual Report file. 

Routes are described on the basis of the sequence 
of ports called as reported in the trffic section 
of the Annual Report file. In the absence of such 
details from the Annual Report file, the LSRS 
survey on Route Inventory could provide such 
information. 

Route codes are based on the codes indicated by 
the LSRS Route Classification System. 

Route length is derived by adding the distances 
between the origin and destination port of each 
route leg. This requires a complete table of direct 
distances between all ports called by liner vessels. 
Alternatively, the Vessel Performance survey could 
provide information on nautical miles per voyage 
if the routes reported in the Annual Report tally 
with those listed in the Route Inventory questionnaire. 



No. of Voy. - Route 1 No. of voyages is based on an analysis of the 
No. of Voy. - Route 2 . traffic section of the Annual Report File. In the 
No. of Voy. - Route 3 absence of this information on the vessel, the 
No. of Voy. - Route 4 LSRS survey on Vessel Performance could provide 
No. of Voy. - Route 5 such information. 
No. of Voy. - Route 6 
No. of Voy. - Route 7 
No. of Voy. - Route 8 

Naut. Miles Run - Route 1 
Naut. Miles Run - Route 2 
Naut. Miles Run - Route 3 
Naut. Miles Run - Route 4 
Naut. Miles Run - Route 5 
Naut. Miles Run - Route 6 
Naut. Miles Run - Route 7 
Naut. Miles Run - Route 8 

computed by multiplying (44a) by (45a) 
computed by multiplying (44b) by (45b) 
computed by multiplying (44c) by (4%) 
computed by multiplying (44d) by (45d) 
computed by multiplying (44e) by (45e) 
computed by multiplying (44f) by (45f) 
computed by multiplying (44g) by (45g) 
computed by multiplying (44h) by (45h) 

Total No. of Voyages: equal to the sum of fields {45a), {45b), {45c), {45d), 
{45e), {45f), {45g], and (45hl. 

Total Naut. Miles Run: equal to the sum of fields {46a), {46b), {46c), {46d), 
{46e), {46f), {46g], and (46hl. 

No. of Days in Commission: - obtained fiom the operations data of the Annual Report 
Total 

Estimated Days at Sea- estimated by dividing the total nautical miles run (field (48)) 
by the speed of the vessel (field (14)). 

In Port - derived by deducting the days at sea (field ( 5 0 ) )  fiom the 
total days in commission (field (49)). 

No. of Days Out of Commission: Total - fields (52) to (56) are obtained from the vessel 

Under Repair Afloat- operations data of the Annual Report file. Data 

On Drydock- for field (55) is normally not provided in the 

Due to Bad Weather - Annual Reports; however, this was interjected into 

Laid-up - the new Annual Report form for any eventual 
comparative analysis of costs over two or more 
years where daily running costs and unit costs 
may vary significantly due to non-commissionable 
days which are beyond the &ntrol of the 
operator and are extraneous to the operator's 
performance. 



1 st C1 Passenger Capacity Provided (in Pax-Miles) - Route 1 fields (57a) to 
1 st C1 Passenger Capacity Provided (in Pax-Miles) - Route 2 (57h) are computed 
1 st CI Passenger Capacity Provided (in Pax-Miles) - Route 3 by multiplying the 
1 st C1 Passenger Capacity Provided (in Pax-Miles) - Route 4 respective "total 
1 st C1 Passenger Capacity Provided (in Pax-Miles) - Route 5 nautical miles run" by 
1 st C1 Passenger Capacity Provided (in Pax-Miles) - Route 6 route in (46a) to (46h) 
I st C1 Passenger Capacity Provided (in Pax-Miles) - Route 7 by (1% 
I st C1 Passenger Capacity Provided (in Pax-Miles) - Route 8 

2nd C1 Passenger Capacity Provided (in Pax-Miles)-Route 1 fields (58a) to 
2nd C1 Passenger Capacity Provided (in Pax-Miles)-Route 2 (58h) are computed 
2nd C1 Passenger Capacity Provided (in Pax-Miles)-Route 3 by multiplying the 
2nd C1 Passenger Capacity Provided (in Pax-Miles)-Route 4 respective "total 
2nd C1 Passenger Capacity Provided (in Pax-Miles)-Route 5 nautical miles run" by 
2nd C1 Passenger Capacity Provided (in Pax-Miles)-Route 6 route in (46a) to (46h) 
2nd CI Passenger Capacity Provided (in Pax-Miles)-Route 7 by (16). 
2nd C1 Passenger Capacity Provided (in Pax-Miles)-Route 8 

3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 1 fields (59a) to 
3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 2 (59h) are computed 
3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 3 by multiplying the 
3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 4 respective "total 
3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 5 nautical miles run" by 
3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 6 route in (46a) to (46h) 
3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 7 by (17). 
3rd C1 Passenger Capacity Provided (in Pax-Miles)-Route 8 

- C1 Pax Capacity Provided (in Pax-Miles)-Route 1 
C1 Pax Capacity Provided (in Pax-Miles+-Route 2 
C1 Pax Capacity Provided (in Pax-Miles)-Route 3 

--- C1 Pax Capacity Provided (in Pax-Miles)-Route 4 
C1 Pax Capacity Provided (in Pax-Miles)-Route 5 
C1 Pax Capacity Provided (in Pax-Miles)-Route 6 
C1 Pax Capacity Provided (in Pax-Miles)-Route 7 

-- C1 Pax Capacity Provided (in Pax-Miles)-Route 8 

fields (60a) to (60h) are 
provided in case there is any - - -  

intermediate class other than 
lst, 2nd, or 3rd class; in such 
case, the values are computed 
by multiplying the respective 
"total nautical miles run" in 
(46a) to (46h) by the capacity 
of that class as may be 
specified in fields (26) to (29). 



Ton-Miles Capacity Provided - Route 1 
Ton-Miles Capacity Provided - Route 2 
Ton-Miles Capacity Provided - Route 3 
Ton-Miles Capacity Provided - Route 4 
Ton-Miles Capacity Provided - Route 5 
Ton-Miles Capacity Provided - Route 6 
Ton-Miles Capacity Provided - Route 7 
Ton-Miles Capacity Provided - Route 8 

TEU-Miles Capacity Provided - Route 1 
TEU-Miles Capacity Provided - Route 2 
TEU-Miles Capacity Provided - Route 3 
TEU-Miles Capacity Provided - Route 4 
TEU-Miles Capacity Provided - Route 5 
TECT-M-iles Capacity Provided - Route 6 
TEU-Miles Capacity Provided - Route 7 
TEU-Miles Capacity Provided - Route 8 

PCU-Miles Capacity Provided - Route 1 
PCU-Miles Capacity Provided - Route 2 
PCU-Miles Capacity Provided - Route 3 
PCU-Miles Capacity Provided - Route 4 
PCU-Miles Capacity Provided - Route 5 
PCU-Miles Capacity Provided - Route 6 
PCU-Miles Capacity Provided - Route 7 
PCU-Miles Capacity Provided - Route 8 

CBM-Miles Capacity Provided - Route 1 
CBM-Miles Capacity Provided - Route 2 
CBM-Miles Capacity Provided - Route 3 
CBM-Miles Capacity Provided - Route 4 
CBM-Miles Capacity Provided - Route 5 
CBM-Miles Capacity Provided - Route 6 
CBM-Miles Capacity Provided - Route 7 
CBM-Miles Capacity Provided - Route 8 

Unit-h4iles Capacity Provided - Route 1 
Unit-Miles Capacity Provided - Route 2 
Unit-Miles Capacity Provided - Route 3 
Unit-Miles Capacity Provided - Route 4 

fields (61a) to (61 h) are com- 
puted by multiplying the respec- 
tive "total nautical miles run" in 
(46a) to (46h) by 85% oTDWT 
(field (21)). 

fields (62a) to (62h) are com- 
puted by multiplying the respec- 
tive "total nautical miles run" in 
(46a) to (46h) by TEU capacity 
(field (22)). 

fields (63a) to (63h) are com- 
puted by multiplying the respec- 
tive "total nautical miles run" in 
(46a) to (46h) by the PCU 

capacity (field (23)). 

fields (64a) to (64h) are com- 
puted by multiplying the respec- - - -  

tive "total nautical miles run" in 
(46a) to (46h) by either (24) or 
(251, depending on which capacity the 
revenue is based. 

fields (65a) to (65h) are provided in 
case a specialized camer is the subject 
of the analysis and fields (261, (271, 
(281, or (29) are used; in such case, 



Unit-Miles Capacity Provided - Route 5 fields (65a) to (65h) are computed by 
Unit-Miles Capacity Provided - Route 6 multiplying the respective "total nauti- 
Unit-Miles Capacity Provided - Route 7 cal miles run" in (46a) to (46h) by 
Unit-Miles Capacity Provided - Route 8 either (261, (271, (281, or (291, 

depending on which capacity the 
revenue is based. 

Total I st Cl Pax Cap. equal to { 15) x (48) 
Provided (in Pax-Miles) 

Total 2nd Cl Pax Cap. equal to (16) x i48) 
Provided (in Pax-Miles) 

Total 3rd CI Pax Cap. equal to (17) x (48) 
Provided (in Pax-Miles) 

Total - Cl Pax Cap. equal to the sum of {60a), {60b), {60c), and 
Provided (in Pax-Miles) so on until (60h). 

Total Ton-Miles Cap. Provided equal to (21) x .85 x (48) 

Total TEU-Miles Cap. Provided equal to (22) x (48) 

Total PCU-Miles Cap. Provided equal to (23) x (48) 

Total CBM-Miles Cap. Provided equal to the sum of {64a), {64b), (64c) and 
so on until (64h). 

Total Unit-Miles Cap. Provided equal to the sum of {65a), {65b), (65c) and 
so on until (65h). 

Percent Share of Cargo If the vessel does not transport passengers, i.e. 
in Daily Running Cost : fields (15) to (20) are zero and field (7) is equal 
Percent Share of Pas- to either 1,2,3,9,  or 10, then field (75) = 100% 
sengers in DRC: and (76) = 0. The calculations make use of the 

findings of the SRRS Vol. 2 on Shipping Cost and 
Rate Analysis, particularly in respect to how 
deadweight of a vessel of given size or GRT changes 
in relation to an increase in passenger capacity, i.e. 
about -0.5 DWT per seated passenger, about -1.5 
DWT per berthed dormitory passenger, and about -3 
DWT per cabin passenger. 



These are adopted as default values by this cost estimation model unless new values are 
specified by the user at the beginning of the cost estimation run. 

The percehtage shares of passengers and cargo in DRC are computed as follows: 
a) estimate the applicable change in deadweight in relation to change in passenger capacity 

(and store in memory constant K, by sourcing information from the Vessel Inventory 

file and applying the formula: 

K, = mo.  of Passenger Berths inside Cabins * 3 + 
No. of Passenger Berths in Dormitory Spaces * 1.5 + 

No. of Unberthed Passengers * .5] 1 Total Pax Cap. 

In the event that the Vessel Inventory file does not provide the required information on 
passenger capacity by type of accomodation, K, is estimated as follows: 

For liners or vessels with route length greater than 60 miles 
K, = [(IS) * 3 + [(16) + {17)] * 1.51 1 [(15) + (16) + (17)] 

For ferries or vessels with route length of 60 miles or less 
K, = .5 

b) compute percentage share of passenger service in DRC, 

PaxCap* K, 

(76) = ------------------ * loo 
(21)+ K,*PaxCap 

where PaxCap = (15) + (16) + (17) 
or = { 18) + { 19) + (201, whichever is higher 

c) compute the percentage share of cargo service in DRC (field (75)) by simply 
deducting field (76) from 100 percent. 

77 Fuel as Reported - derived from the vessel income statement in the Annual 
Report file. This field includes !%el and lubricants expenses of 
the subject vessel. 

78 Port Charges as Reported - derived from the vessel income statement in the Annual 
Report file. This field includes pilotage, mooring and 
unmooring, vessel clearance, and port usage charges. 



Cargo Share - Fuel is equal to (77) * (75) 

Cargo Share - Port Charges is equal to (78) * (75) 

Passenger Share - Fuel is equal to (77) * (76) 

Passenger Share - Port Charges is equal to (78) * (76) 

Ruming Expenses (Excluding Interest & Depreciation) is obtained from the Annual Report 
file; this consists of the all non-voyage related vessel expenses 
as well as a proportion of terrninaf, germ1 administrative and 
overhead expenses which the vessel would bear relative to the 
fleet of the company. Such proportion is estimated (and 
stored in memory as a constant K2) on the basis of the total 

operating cost of the vessel in relation to the total operating 
cost of the company. However, for purposes of this cost 
analysis, all depreciation and interest as well as amortization 
of pre-operating expenses or of capital expenditures shall be 
excluded from the estimate of running expense as this will be 
dealt with under field (88). 

Invested Capital: On Vessel is equal to the net book value of the subject vessel plus net 
value of capital improvements on the vessel, as indicated in 
the property & equipment schedule of the Annual Report file. 

Appraisal Increment: On Vessel refers to the reappraised fair market value less accumulated 
depreciation since reappraisal. This is computed by deducting 
accumulated depreciation on appraisal from the appraisal 
increase, as obtained from the Annual Report file. 

Invested Capital: On Ancillary Assets is computed by adding the net book value of terminal 
properties and equipment, the net book value of head office 

properties and equipment, the net value of capital 
improvements on terminals and head office, the net value of 
leasehold improvements, as provided in the Annual Report 
file. Assets not related to vessel operations, such as in- 
vestments in securities, stocks, real property not relevant to 
operations, etc. are not to be considered as part of fields (86) 
and (87). 

Appraisal Increment: On Ancillary Assets is the appraisal increase of all ancillary assets 
mentioned in field (861, net of depreciation on appraisal 
increment. 



88 Cost of Capital refers to the annualized amount required to recover the invested capital; in 
lieu of depreciation plus interest (on own and on borrowed 
capital) over the remaining economic life of the vessel which 
will demonstrate a declining amount over time, this cost 
analysis will apply a capital recovery factor which presents a 
uniform annual stream of capital cost. 

This method generates an amount comparable to what could 
be an equivalent lease rate for the assets. In the case of the 
vessel, this method will provide an indicative rate of what 
tiould be a long-tenn bareboat clrart-ler rate, exclusive of 
insurance and overseeinglmanaging expenses. That is to say 
that, at his point in the model, when full cost recovery is 
being identified, the "reasonable return" includes the return to 
risk on ownership of the vessel, but excludes the return to 
risk of placing the vessel into service. The subsequent 
addition of this latter return to risk will constitute the 
difference between the full cost per unit of traffic and the rate 
that would need to be imposed at a target load factor 
utilization rate to provide a sufficient return to vessel service 
risk. 

The value of field (88) is computed as follows: 
a) specify the reasonable rate of return, in percent per 

annum, 
b) compute for the capital recovery factor (CRF) by using the 

formula 

i * ( l + i ) "  
CRF = 

where: i = rate of return (expressed as a decimal) 
n = remaining economic life of the 

asset (in years) 

c) compute for the capital recovery of the vessel by mu1 
tiplying the sum of (84) and (85) by CRF 

d) compute for the proportion of the capital recovery of other 
assets that can be associated with the subject vessel by 
the formula: 
[(86)+{87)] * CRF * K2, where K2 is the memory 

constant generated while computing for field (83) 



e) computing for field (88) value by adding the results of the 
above steps c) and d). 

Total Running Cost is determined from the sum of total running expenses plus the return 
on capital, i.e. (89) = (83) + (88). 

Annual Running Cost at Sea is apportioned according to the total time spent by the 
Annual Running Cost in Port vessel at sea and in port during its commissionable 

days. The following formula are applied: 

Running Cost at Sea: (90) = (89) * (50)/{49) 

Running Cost in Port: (91 ) = (89) * (5 1 )/(49) 

Cargo Share of Running cost at Sea is equal to (90) * {75)/100 
Cargo Share of Running cost in Port is equal to (9 1 ) * {75)/1 00 
Passenger Share of Running cost at Sea is equal to (90) * {76)/100 
Passenger Share of Running cost in Port is equal to (91 ) * {76)/100 

Annual Cargo-related Expenses refer to the stevedoring and wharf labor expenses as 
reported in the Annual Report file. 

Annual Passenger-related Expenses include passenger meals, steward supplies, and other 
expenses directly incurred for passengers. The Annual Report 
files for 1992 and prior years fail to provide a detailed 
breakdown of these passenger-related expenses; thus, 
passenger meals expense for these years (reported under the 
prevailing Annual Report form) is estimated by deducting 
crew provisions and subsistence (estimated roughly at P40 
per man per day or equal to  

[{39 + (40) + {11)] * 40 * 365) from "food and 
subsistence" as reported in the Annual Report. 

Annual Sub-Total Operating Cost is the sum of (77)+ {78)+{90)+{9 1 )+ (96)+(97) 

Sub-Total Cargo Share of Operating Cost is the sum of (79) + (80) + (92) -t 
193) + (96). 

Sub-Total Passenger Share of Operating Cost is the sum of (81) + {82).+ (94) + 
(95) + 197). 



Annual Common Carriers' Tax is based on the subject vessel's common carriers' tax 'as 
reported in the Annual Report file. Based on rules of the 
Internal Revenue, common carriers' tax should be 3% of 
gross fieight and passage revenue. If the reported common 
carriers' tax appears to be less than 3% of the said revenue, 
the computed percentage should be appended as a remark 
under field (206). 

Cargo Share of Common Carriers' Tax is based on the annual common carriers' tax and the 
proportion of the sub-total cargo operating cost to annual 
sub-total operating cost, i.e. (1 02) = (1 01) * (99) / (98). - 

Passenger Share of Common Carrier's Tax is equal to { 1 0 1 ) minus ( 1 02) 

Annual Commissions is based on the subject vessel's commission expense as 
reported in the Annual Report fle. 

Cargo Share of Commissions is based on the annual commissions and a proportion of the 
sub-total cargo operating cost to annual sub-total operating 
cost, i.e. (105) = (104) * (99) / (98). 

Passenger Share of Commissions is equal to (1 04) minus (1 05). 

Annual Total Operating Cost is equal to (98) + (101) + (104) 

Cargo Share of Total Operating Cost is equal to (99) + ( 102) + (105) 

Passenger Share of Total Operating Cost is equal to { 1 00) + { 1 03 ) + { 106) 

Some vessels express cargo capacity in various cargo units, specially when the 
vessel is engaged in more than one type of cargo operation, e.g. mixed container and 
breakbulk operations. Under such cases, the share of each type of cargo operation 
to the total operating cost should be estimated on the basis of their respective - 

proportion in the total cargo capacity. Thus, in computing for fields { 1 10) to ( 1221, 
vessels with multiple cargo operations will have to consider this proportion before 
applying the values for fields (791, (801, (921, (931, and (96). Additional 
algorithms for determining unit cost for vessels with various cargo units are 
presented in the Annex of this report volume. 

Fuel Cost per Unit-Mile: Cargo Operations is equal to (79) divided by the relevant unit- 
miles capacity provided by the vessel, i.e. 
For ton-miles, { 1 10) = (79) / (70) 
For TEU-miles, (1 10) = (79) / (7 1) 
For PCU-miles, { 1 10) = (79) 1 (72) 
For CBM-miles, (1 10) = (79) 1 (73) 



1 1  1 Port Charges per Unit of Cargo is equal to (80) divided by the relevant total cargo units of 
capacity provided by the vessel, i.e. 
For ton units, (1 1 1) = (80) / [{21) * .85 * Total No. of Rt Legs] 
For TEU units, (1 11) = (80) / [{22) * Total No. of Rt Legs] 
For PCU units, (1 11) = (80) / [{23] * Total No. of Rt Legs] 
For CBM units, { 1 I 1 ) = (80) / [({24), (251, or (26)) * Total Rt. Legs] 

where Total No. of Rt. Legs (TRL) is estimated as follows: 

'IXL = [{45a) *Rt Legs,, 1 + {4Sb)*&-Leghz + (45c) *Rt Legs,,3 + 
(45d) *Rt Leg& + . . . + (45h) *Rt Legs,, 5] 

112 Running Cost at Sea per Cargo Unit-Mile is equal to (92) divided by the relevant unit-miles 
capacity provided by the vessel, i.e. 
For ton-miles, (1 12) = (92) / (70) 
For TEU-miles, { 1 12) = (92) / (7 1 ) 
For PCU-miles, (1 12) = (92) / (72) 
For CBM-miles, { 1 12) = (92) / (73) 

1 13 Running Cost in Port per Unit of Cargo is equal to (80) divided by the 
relevant total cargo units of capacity provided by the vessel, i.e. 
For ton units, (113) = (93) / [{21) * .85 * Total No. ofRt Legs] 
For TEU units, (1 13) = (93) / [{22) * Total No. ofRt Legs] 
For PCU units, (1 13) = (93) / [{23] * Total No. of Rt Legs] 
For CBM units, { 1 13) = (93) / [({24), (251, or (26)) * Total Rt. Legs] 

114 Cargo-related Expenses per Unit of Cargo is derived by dividing "actual cargo-related 
expenses'' by the "actual traffic served" in an attempt to 
derive the then prevailing average cargo handling costs. The 
following formula is applied: 
For ton units, (1 14) = (96) / (1 73) 
For other relevant cargo units, { 1 14) = (96) / { 177) 

1 15 Sub-Total Operating Cost per Unit of Cargo is the sum of (1 11)+{113)+{114) 

116 Sub-Total Operating Cost per Cargo Unit-Mile is the sum of (1 10) + (1 12) 

1 17 Common Carrier's Tax per Unit of Cargo is equal to { 1 15) * { 102) / (99) 

1 18 Common Carrier's Tax per Cargo Unit-Mile is equal to (116) *-{I021 / (99) 

1 19 Commissions per Unit of Cargo is equal to (115) * (105) / (99) 

120 Commissions per Cargo Unit-Mile is equal to { 1 16) * { 105) / (99) 



Y CoeK of Cargo Cost Function: AU Classes is equal to the sum of { 1 16)+ { 1 18)+{ 120) 

Fuel Cost per Passenger-Mile is equal to (8 1 ) divided by the sum of 
(66) + (67) + (68) + (69) 

Port Charges per Passenger is estimated by dividing the share of passenger operations in 
port charges by the total number of passengers that the vessel 
could have carried at ibli load. This is expressed in formula as 
follows: 

where TRL is as defined in fieId { 1 1 1 ). 

Running Cost at Sea per Passenger-Mile is equal to (94) divided by the sum of (66) + 
(67) + (68) + (69) 

Running Cost in Port per Passenger is equal to (95) divided by the total number of 
passengers that the vessel could have carried at 1 1 1  load, or 
(95) I [max({15)+{16)+{17), {18)+{19)+{20)) * TRL] 

Passenger-related Expenses per Passenger is derived by dividing "actual passenger-related 
expenses" by the "actual traffic served" in an attempt to 
derive the then prevailing average cost per passenger 
transported, i.e. (127) = (97) I (170). 

Sub-Total Operating Cost per Passenger is equal to { 124) + { 126) + (127) 

Sub-Total Operating Cost per Passenger-Mile is equal to (123) + ( 125) 

Common Carrier's Tax per Passenger is equal to { 128) * { 103 ) I { 100) 

Common Carrier's Tax per Passenger-Mile is equal to { 129) * { 103) I (1 00) 

Commissions per Passenger is equal to { 128) * { 106) I { 100) 

Commissions per Passenger-Mile is equal to { 129) * { 1 06) / { 100) 

134 X Coefficient of Passenger Cost Function is equal to (128) + (1 30) + ( 1  32) 

13 5 Y Coefficient of Passenger Cost Function is equal to { 129) + ( 1 3 1 ) + { 1 3 3 ) 



136 Cost Index of Cargo Cost Function: Class A The cost indices of the cargo classes 
137 Cost Index of Cargo Cost Function: Class B are to be specified by the analyst 
138 Cost Index of Cargo Cost Function: Class C relative to the average cost function 
139 Cost Index of Cargo Cost Function: having an index of 100. 

140 X Coefficient of Cargo Cost Function: Class A is equal to { 12 1) * { 136) / 100 

141 Y Coefficient of Cargo Cost Function: Class A is equal to (122) * (136) / 100 

142 X Coefficient of Cargo Cost Function: Class B is equal to (121 ) * { 137) / 100 

Y CoefEcient of Cargo Cost Function: Class B is equal to { 122) * { 137) / 100 

X Coefficient of Cargo Cost Function: Class C is equal to { 121) * (138) / 100 

Y Coefficient of Cargo Cost Function: Class C is equal to (122) * (138) / 100 

X Coefficient of Cargo Cost Function: is equal to (121) * (139) / 100 

Y Coefficient of Cargo Cost Function: is equal to (122) * (139) / 100 

Cost Index of Passenger Cost Function for Cabin Passengers is estimated on the basis of the 
proportion of the reduction in DWT for every cabin passenger in 
relation to the weighted average reduction in DWT given the profile 
of passenger accomodations; in mathematical terms, { 148) = 3 * 18) 
* 100 1 [Kl * ((15) + (16) + (17))l 

Cost Index of Passenger Cost Function for Dormitory Passengers is equal to 1 . 5  * (19) * 
100 / [ K l  * ((15) + (16) + (17))l 

Cost Index of Passenger Cost Function for Passengers in Seats is equal to 0.5 * (20) * 
1001 w1 * ((15) + (16) + {17))] 

Cost Index of Passenger Cost Function for Passengers in another type of accomodation not 
elsewhere mentioned - is equal to the estimated reduction in DWT 
for every passenger in this accomodation space multiplied by the 
capacity in this accomodation and by 100 divided by the product of 
the weighted average reduction in DWT given the profile of 
passenger accomodations, Kl, and the total passenger capacity. 

X Coeff of Passenger Cost Function: Cabin Passengers is equal to { 134) * { 148) / 100 

Y Coeff of Passenger Cost Function: Cabin Passengers is equal to { 135) * { 148) / 100 

X Coeff of Passenger Cost Function: Dormitory Passengers is equal to { 134) * { 149) / 100 



1 5 5 Y CoeE of Passenger Cost Function: Dormitory Passengers is equal to { 1 3 5 ) * { 149) / 1 00 

156 X CoeE of Passenger Cost Function: Passengers in Seats is equal to (134) * 1150) / 100 

Y Co&. of Passenger Cost Function: Passengers in Seats is equal to { 13 5) * { 150) / 100 

X CoeE of Passenger Cost Function: Passengers in another accomodati~n not elsewhere 
mentioned is equal to (134) * (151) / 100 

Y CoeE of Passenger Cost Function: Passengers in another accomodaticn not elsewhere 
mentioned is equal to (135) * (151) / 100 

Passengers Served on Route 1 fields {160a) to {160h) are obtained 
Passengers Served on Route 2 from the tmEc section of the Annual 
Passengers Served on Route 3 Report file. 
Passengers Served on Route 4 
Passengers Served on Route 5 
Passengers Served on Route 6 
Passengers Served on Route 7 
Passengers Served on Route 8 

Pax-Miles Served on Route 1 
Pax-Miles Served on Route 2 
Pax-Miles Served on Route 3 
Pax-Miles Served on Route 4 
Pax-Miles Served on Route 5 
Pax-Miles Served on Route 6 
Pax-Miles Served on Route 7 
Pax-Miles Served on Route 8 

fields (16 1 a) to (16 1 h) are computed by mul- 
tiplying the number of passengers served 
between an origin and destination port pair 
of a given route by the navigated distance, 
inclusive of deviations through transit ports. 
This means that, in a case where passengers 
are bound for port C from port A via port 
B, pax-miles is equal to Pax * [Dist AB+BC]. 

Ave. Pax Load Factor on Route 1 is equal to {161a)/[{57a)+{58a)+{59a}+{60a}] 
Ave. Pax Load Factor on Route 2 is equal to {161b)/[{57b)+{58b)+{59b)+{60b)] 
Ave. Pax Load Factor on Route 3 is equal to {161c)/[{57c)+{58c)+{59c)+{60c)] 
Ave. Pax Load Factor on Route 4 is equal to {161d)/[{57d)+{58d)+{59d}+{6Od}] 
Ave. Pax Load Factor on Route 5 is equal to {161e)/[{57e)+{58e)+{59e)+(60c)] - 
Ave. Pax Load Factor on Route 6 is equal to {161f)/[{57f)+{58f)+{5sf)+{6of)] 
Ave. Pax Load Factor on Route 7 is equal to {161g)/[{57g)+{58g)+{59g)+{dOg)] 
Ave. Pax Load Factor on Route 8 is equal to {161h)/[{57h)+{58h)+{59h)+{60h)] 

M. Tons Transported on Route 1 fields {163a) to { 163 h) are obtained 
M. Tons Transported on Route 2 from the traffic section of the Annual 
M. Tons Transported on Route 3 Report file 
M. Tons Transported on Route 4 
M. Tons Transported on Route 5 
M. Tons Transported on Route 6 
M. Tons Transported on Route 7 
M. Tons Transported on Route 8 



M. Ton-Miles Served on Route 1 fields (164a) to { 164h) are computed 
M. Ton-Miles Served on Route 2 by multiplying the tons moved between 
M. Ton-Miles Served on Route 3 each origin-destination port pair by 
M. Ton-Miles Served on Route 4 the navigated distance, inclusive of 
M. Ton-Miles Served on Route 5 deviations via transit ports. 
M. Ton-Miles Served on Route 6 
M. Ton-Miles Served on Route 7 
M. Ton-Miles Served on Route 8 

Ave. Cargo Load Factor on Route i- is equal to j 164a) / (61 a) 
Ave. Cargo Load Factor on Route 2 is equal to (164b) 1 (61b) 
Ave. Cargo Load Factor on Route 3 is equal to (164c) 1 (61c) 
Ave. Cargo Load Factor on Route 4 is equal to (164d) / (61d) 
Ave. Cargo Load Factor on Route 5 is equal to { 164e) 1 (6 1 e) 
Ave. Cargo Load Factor on Route 6 is equal to { 164fj 1 (6 1fj 
Ave. Cargo Load Factor on Route 7 is equal to (164g) 1 (61g) 
Ave. Cargo Load Factor on Route 8 is equal to (164h) / (61 h) 

Cargo Unit field { 166) defines the relevant cargo unit, 
e.g. TEU, PCU, CBM, etc., used in the 
calculation of fields { 1671, { 168) and { 169) 

Cargo Units Transported on Rt 1 fields { 167a) to { 167h) are obtained 
Cargo Units Transported on Rt 2 from the traffic section of the Annual 
Cargo Units Transported on Rt 3 Report file. 
Cargo Units Transported on Rt 4 
Cargo Units Transported on Rt 5 
Cargo Units Transported on Rt 6 
Cargo Units Transported on Rt 7 
Cargo Units Transported oti Rt 8 = 

- -  - 

Cargo Unit-Miles Transported on Rt 1 
Cargo Unit-Miles Transported on Rt 2 
Cargo Unit-Miles Transported on Rt 3 
Cargo Unit-Miles Transported on Rt 4 
Cargo Unit-Miles Transported on Rt 5 
Cargo Unit-Miles Transported on Rt 6 
Cargo Unit-Miles Transported on Rt 7 
Cargo Unit-Miles Transported on Rt 8 

fields ( 1  68a) to { 168h) are 
computed by multiplying the 
number of cargo units moved 
between an origin-destination 
port pair of a given route by 
the navigated distance between 
origin and destination, inclusive 
of deviation distance. 



169a Ave. Unit Load Factor on Route 1 
169b Ave. Unit Load Factor .on Route 2 
169c Ave. Unit Load Factor on Route 3 
169d Ave. Unit Load Factor on Route 4 
169e Ave. Unit Load Factor on Route 5 
169f Ave. Unit Load Factor on Route 6 
169g Ave. Unit Load Factor on Route 7 
169h Ave. Unit Load Factor on Route 8 

fields { 169a) to { 169h) are computed 
by dividing the cargo unit-miles in 
fields { 168a) to { 168h) by the res- 
pective cargo capacity pertaining to 
relevant cargo unit, i.e. (62a) to (62h) 
in the case of TEUs, (63a) to (63h) in 
the case of PCUs, etc. 

170 Total Passengers Served is the sum of (l60a) + (160b) + (160~)  + ... (160h) 

17 1 Total Passenger-Miles Served is the sum of {161a)+{161b)+{16lc)+ ... (161h) 

172 Weighted Ave. Passenger Load Factor is computed by dividing { 17 1 ) by the sum of (66) + 
(67) + (68) + (69). 

173 Total M. Tons Transported is the sum of (163a) + (163b) + (163~)  +... (163h) 

174 Total M. Ton-Miles Served is the sum of (164a) + (164b) + (164~)  + ... (164h) 

175 Weighted Ave. Cargo Load Factor is computed by dividing (1 74) by (70) 

176 Total Cargo Units Served is the sum of { 167a) + { 16%) + { 167c) + . . . { 167h) 

177 Total Cargo Unit-Miles Served is the sum of (1 68a)+{ 168b)+ { 168c) + . . . (168h) 

178 Weighted Ave. Unit Load Factor is computed by dividing (1  77) by the relevant cargo unit- 
miles provided by the vessel, i.e. 

{ 178) = { 177) I (7 1 ) in the case of TEU calculations, 
(1 78 j = ( 177 j 1 (72) in the case of PCU calculations, etc. 

179a Port of Origin on Route 1 For each route, a list of pant pairs where traffic is 
180a Port of Destination on Route 1 known to flow shall be prepared; this includes port 
pairs which are not only directly linked but also pairs with intermediate ports of call between them. 
As an example, take route LO83 covering the ports Manila~lloilolZambo-anga1Dadiangas- 
/ZamboangalIloilo/Manila; in this case, candidate port pairs to be indicated under fields (1 79) and 
{ 1 80) are: a. Manila-Iloilo direct 

b. Manila-Zamboanga via lloilo 
c. Manila-Dadiangas via Iloilo and Zamboanga 
d. Iloilo-Zamboanga direct 
e. lloilo-Dadiangas via Zamboanga 
f. Zamboanga-Dadiangas direct 



Reverse directional flows which are directly linked (such as 
Iloilo-Manila) or are passing via the same transit ports (such 
as Dadiangas-lloilo via Zamboanga) need not be repeated in 
the list. This simplification is appropriate because the same 
cost estimates will result from the computations for as long 
as the distance remains unchanged. 

To simplifL the task further, all port pairs with no apparent 
trade shall be removed from the list; in case of doubt 
regarding the presence of any trade flow, however, the port 

-. . pair will still have to be includehnder fields- t179) and 
(180). 

18 la Navigated Distance between Origin and Destination refers to the estimated nautical distance 
navigated by the vessel under the route's sequence of port 
calls. This means that port pairs with intermediate ports of 
call will have to consider the deviation distance travelled via 
transit ports. 

182a to 187a Notes : The passenger transport cost function discussed under fields (134) 
and ( 135) implicitly assumes a 100% load factor condition. Since the 
cost per passenger is inversely proportional to the passenger load 
factor, the passenger transport cost can be expressed as a function of 
both distance and load factor as follows: 

Ave. Pax Transport Cost = [ (135) * (1 8 la) + ( 134) ] * 1001PLF 

In the case of passengers accomodated in dormitories, the cost 
hnction is: 

Dorm Pax Transport Cost = [ (1 55) * ( 1  81a) + (1  54) ] * 100PLF 

and for unberthed (seated) passengers, the cost function is: 

Seated Pax Transport Cost= [(157) * (181a) + (15611 * 100PLF. 

These two latter passenger transport cost hnctions indicate the 
actual cost in providing third class passenger space, i.e. dorm 
passenger transport cost in  the case of liners, seated passenger 
transport cost in the case of ferries. 



182a Est. Cost Per 3rd Class Passenger given a Load Factor of 40% is estimated: 
a) for liners as equal to [{155) * {181a) +{154)] * 100140 
b) for ferries as equal to [{I 57) * (1 81a) + { 15611 * 100140 

Est. Cost Per 3rd Class Passenger given a Load Factor of 50% is estimated: 
a) for liners as equal to [{155) * {181a) +{154); * 100150 
b) for ferries as equal to [{I 57) * { 181a) + (1 5611 * 100150 

Est. Cost Per 3rd Class Passenger given a Load Factor of60% is estimated: 
a) for liners as equal to [{I 55) * { 18 1 a) +{154)] * 100160 
b)forferriesasequalto[{157) * {181a)+{156)]* i00i60 - - 

Est. Cost Per 3rd Class Passenger given a Load Factor of 80% is estimated: 
a) for liners as equal to [{I 55) * { 18 la) +{ 15411 * 100180 
b) for ferries as equal to [ {  157) * (1 8 la) + { 15611 * 100180 

Est. Cost Per 3rd Class Passenger given a 100% Load Factor is identical to the original full 
cost functions, i.e. for liners as equal to [{I 55) * (1 81a) +{154)] and for ferries as 
equal to [{157) * {181a) + {156)]. 

Est. 3rd Class Passenger at the Prevailing Load Factor is estimated: 
a) for liners as equal to [ {  155) * (1 8 la) +{ 15411 * 1001 (1 62a) 
b) for ferries as equal to [{157) * {181a) + (1 5611 * 1001{162a) 

Estimated Cost Per Ton given a Load Factor of 40% is equal to 
[{122) * (181a) + {121)] * 100140 

Estimated Cost Per Ton given a Load Factor of 50% is equal to 
[{122) * {181a) + {121)] * 100150 

Estimated Cost Per Ton given a Load Factor of 60% is equal to 
[{122) * (181a) + {121)] * 100160 

Estimated Cost Per Ton given a Load Factor of 80% is equal to 
[{122) * (181a) + {121)] * 100180 

Estimated Cost Per Ton given a 100% Load Factor is identical to the original average cost 
hnction, i.e. [{122) * (181a) + {121)] 

Estimated Cost Per Ton under the Prevailing Load Factor is equal to 
[{122) * (181a) + {121)] * 1001 {165a) 

Est. Cost Per TEU FCL FAK given a Load Factor of 40% is equal to 
[{122) * (181a) + {121)] * 100140 



195a Est. Cost Per TEU FC.L FAK given a Load Factor of 50% is equal to 
[(122) * (181a) + (121)l * 100150 

196a Est. Cost Per TEU FCL FAK given a Load Factor of 60% is equal to 
[(122) * (181a) + (121)l * 100160 

197a Est. Cost Per TEU FCL FAK given a Load Factor of 80% is equal to 
[(122) * (181a) + (121)l * 100180 

198a Est: Ces: Per TEU FCL FAK given a 100% Load Factor is identical to the original average - 
- - -  

cost function, i.e. [(122) * (181a) + (121)l 

199a Est. Cost Per TEU FCL FAK under the Prevailing Load Factor is equal to 
[(122) * (181a) + {121)] * 1001 (169a) 

200a Est. Cost Per Lane-Meter given a Load Factor of 40% is equal to 
[(122) * (181a) + (121)l * [I00 1401 1 4  

20 1 a Est. Cost Per Lane-Meter given a Load Factor of 50% is equal to 
[(I221 * (181a) + {121)] * 1100 1501 / 4 

202a Est. Cost Per Lane-Meter given a Load Factor of 60% is equal to 
[(122) * (181a) + (121)l * [I00 1601 14  

203a Est. Cost Per Lane-Meter given a Load Factor of 80% is equal to 
[{122) * (181a) + (121)l * [lo0 1801 1 4 

204a Est. Cost Per Lane-Meter given a 100% Load Factor is equal to 
[(122) * (181a) + (121)l / 4 

205a Est. Cost Per Lane-Meter under the Prevailing Load Factor is equal to 
[{122) * (181a) + (121)l * [lo01 (169a)]/4 

206 Remarks field (206) is to contain remarks generated by algorithms of some 
fields which data were not obtainable and were merely estimated on 
the basis of other data. It provides space for notes whenever any data 
or calculation result appears beyond a zone of reasonableness and 
would call for further validation of information. .It is to contain any 
other remark which the analyst wishes to record. 



Chapter 4 

A MODEL FOR ESTIMATING THEORETICAL COSTS 

This chapter presents an alternative model for computing the full cost of providing liner shipping 
and ferry services. In contrast to the model presented in the previous chapter, this model 
generates theoretical cost estimates on the basis of technical parameters and price assumptions 
as specified by the cost analyst. 

Specifications of the Model 

Unlike in the preceding model for estimating actual costs where a computer program was 
appropriate for the repetitive processing of a great number of Annual Reports of shipping 
operators, this model for estimating theoretical costs was developed under a spreadsheet 
environment. As a spreadsheet template, it affords the cost analyst a fast and convenient tool for 
analyzing cost per unit of space for varying price assumptions and load factor conditions for any 
particular vessel and route combination. 

This spreadsheet-based model presents a template in the accompanying diskette under the 
filename THEOCOST.XLS. The template is provided in Excel 4.0 format. The model requires 
the following system specifications: Windows 3.1 and Excel 4.0 (or later versions) application 
software and an IBM or IBM-compatible PCAT 286 (or higher) computer with at least 2mB of 
memory, one disk drive, and a hard disk or compact disk drive to contain the application 
software. 

The model was designed according to the following specifications: 

w The model requires as data inputs the outline specifications of an interisland vessel 
(regardless of whether or not it is presently trading), the characteristics and specifications 
of the route to be served (regardless of whether or not the route is presently served), and 
the vessel's sailing schedule. 

w The model optionally requires as additional data inputs the monthly and/or annual traffic 
of whatever type and the user charges for each route link and type of traffic, when the 
analyst intends to assess the viability of a shipping service (whether existing or new) 
under a given set of assumptions. 



The model generates monthly and annual estimates of load factor by unit of traffic based 
on the traffic assumptions to enable the analyst to make adjustments on assumed sailing 
schedules and traffic volumes served. 

The model generates monthly and annual estimates for each cost item using default 
values for prices which are believed to be indicative of the prevailing prices of inputs. 
However, the model allows the user to changehpdate these default values whenever the 
analyst so desires. 

The model provides a template for conveniently generating monthly and annual projected 
--.- income statements, cash flows, and balance sheet for the shipping s ~ e - ~ ~ ~ . -  ~ ~ ~ 

The model provides estimates of daily runnings costs, daily operating costs, and 
estimates of cost per unit of space under varying load factor conditions. 

Recommended Uses and Limitations 

With the foregoing specifications and the process adopted in the development of this model, the 
LSRS recommends the following main uses for this model: 

The model could be used as a reference for checking the accuracy of reported costs. 
Owing to the generalized approach in derivingladopting default values for this model, a 
variance of up to 20% between the computational results of the model and the reported 
costs may still render the reported costs to be within the "zone of reasonableness". 

The model could assist MARTNA in assessing the probable effects on costs of changes in 
vessel call schedules and improved utilization rates, e.g. increase in number of voyages 
per annum as a result of reduction in port time or reduction in non-commisisonable days 
for the vessel, etc. 

The model could also assist MARINA in assessing the probable effects on full shipping 
costs (and on the relative viability of existing types of services) of changes in prices of 
fuel, salaries, and other essential inputs. 

The model could facilitate the preparation of complete financial analyses for possible 
new services which are not yet being operated. 

The model contains simplified technical equations for estimating essential ship's particulars, e.g. 
GRT, DWT, etc., which may not always be available to the user of the model. It also provides 
tables of correspondence between essential ship's particulars and other technical parameters 
which directly relate to costs, such as the number and size of sea chest strainers in relation to 
GRT, or the propeller and tailshaft diameters in relation to BHP. Although these equations and 
tables involve ship design parameters, the model remains inappropriate and unsuitable for use in 
any ship design exercises or for determining optimum ship specifications for a route under study. 



For the sake of simplicity and practicality, the model presents default values for field variables 
according to broad types and ranges in size of vessels and according to what is believed to be 
the current (1994) average value or price for that category. To attain relatively more accurate 
cost estimates, the model user is therefore advised to give preference to adopting customized, 
specific and up-to-date values that apply to the vessel and the route, whenever these are known, 
over the use of the default values provided in this model. 

The general process s f  the model in generating cost estimates is applicable to most vessels 
regardless of where they trade. However, the cost analyst is forewarned that the default prices in 
this model are applicable to vessels presently engaged, or to be soon engaged, in the Philippine 
interisland trade; thus, it is deemedpiudentrhat the default prices be updated periodically to suit 
the then prevailing local conditions. Likewise, the default values for consumption rates and other 
technical parameters are generally applicablt to vessels within the size range of those currently 
deployed in domestic trade; the accuracy of cost estimates may therefore degenerate when this 
model is used for vessels exceeding 16,000 DWT. 

General Process and Structure of .the Model 

The spreadsheet template of the model consists of the following modules: 
a) Vessel Particulars 
b) Operating Assumptions 
c) Traffic Assumptions 
d) Price Assumptions 
e) Estimate of Annual Costs 
f )  Estimate of Cost per Unit of Space 

In Module a), a column is provided for inputting all available vessel particulars that are of 
concern to the model. An adjacent column is incorporated to automatically estimate the value of 
any vessel particular that was not inputted on the basis of known particulars. 

In Module b), the model user is required to specifl the route and distances between route legs, 
the expected number of days of service interruption, and the proposed schedule of service. The 
model interacts with the user by indicating the maximum number of voyages possible over the 
given period, i.e. monthly and annually, after which the user could make necessary adjustments 
to the proposed schedule. The model then estimates the operating requirements, such as hel, 
lubricating oil, crew complement, etc., based on default values but leaving the user the option to 
replace any cell value with what is known to be more accurate. 

In Module c), the model user is required to indicate the types of traffic and their respective 
volumes that the vessel is expected to serve during each period, possibly on a monthly basis, 
after considering the seasonality of traffic and the expected market share. The model interacts 
with the user by displaying the ensuing load factors by type of traffic. The user is then allowed to 
change the vessel schedule in Module b) to increase capacity, if still possible, andlor modifl the 
traffic targets when the load factors appear to be excessive. 



In Module d), the spreadsheet groups together all price assumptions, including assumptions on 
user charges by type of traffic and by route link if the model is to be used in preparing complete 
financial analyses of any shipping service. Default prices, as discussed under the algorithms, are 
inputted into this part of the spreadsheet unless the user has data on more recent and applicable 
prices. 

In Module e), tqe model presents the estimated annual revenues and costs, as well as monthly 
revenues and costs if the analyst has opted in the earlier Modules to specifl any monthly 
operations and traffic data. If the analyst would like to prepare a complete financial analysis for 
a shipping service, the riiodel a i s ' u ' up~s i~ t~  temptates for a projected cash flow and projected 
balance sheet statement of up to 10 years. To generate all the financial projections, the user will 
need to specifl a starting balance sheet and will have to examine if the default assumptions to 
the cash flow statement need any adjustment. 

In Module f), the model presents, inter alia, the estimates of daily running cost, daily operating 
cost, and cost per unit of space under varying load factor conditions. 

THEOCOST Algorithms 

This section discusses the procedures and algorithms adopted in each of the aforementioned 
modules. 

Vessel Particulars 

The model requires that the cost analyst specifl the following vessel particulars: 

{ 1 ) Vessel Name : This information is normally obtained without difficulty. However, 
the analyst should exercise care when obtaining a vessel name and 
corresponding specifications from various sources due to the 
common practice of liner operators in reusing the same name of 
another vessel under their fleet. 

{2) Vessel Type : Any of the following vessel types is specified as appropriate: 
1 - Conventional Cargo 
2 - Roll-on-Roll-off 
3 - Container 
4 - Passenger (2 1 knots and below) 
5 - Combined Passenger-Conventional Cargo 
6 - Combined Passenger-RoRo 
7 - Combined Passenger-Container 
8 - Fast Ferry (above 2 1 knots) 



9 - Landing Craft 
10 - Reefer 
15 - Others 
16 - Type not specified 

Vessels of more than 499 gross tons and with passenger-carrying 
capacity of less than 50 dormitory or seated persons are not to be 
classified as passenger-carrying vessels in view of their negligible 
passenger space; this is also because some cargo vessels are fitted 
with an owner's cabin (or a few additional cabins) which were 
registered to carry passengers, although cot on a commercial 
basis. By separating these vessels from those classified as 
passenger-cargo vessels, the computational effort is greatly 
reduced. 

In the event that the hull of the vessel was not constructed of 
steel, this field data should indicate what material was used, e.g. 
wood, aluminium, femocement, glass reinforced plastic, etc. 

( 3 )  Year and Place Built: If both date of keel laying and date of launching are known, this 
field data should take the year of the latter date as this would be 
relatively more relevant in determining the service life of the 
vessel. If only one date is known, this is adopted as the date of 
building. 

(4) Age: Time difference between the current date (or base date of cost 
analysis) and date of launching. 

(5) Gross Registered GRT and NRT are derived from either the Annual Report 
Tonnage (GRT): file or the LSRS survey form on Vessel Inventory. Since 

(6) Net Registered GRT data is essential in computing for port charges, this is 
Tonnage (NRT): estimated by the cost model as follows: 

L * B * D * +  
Estimated GRT = 

2.83 

where : L = length between perpendiculars (in meters) 
B = breadth, moulded (in meters) 
D = depth, moulded (in meters) 
4 = block coefficient of the vessel under analysis; 

if not available, block coefficient is assumed to be 
= 0.98 for barges or box-like hull shapes 
= 0.80 for pure cargo or pure container vessels 
= 0.75 for combined passenger-cargo vessels 
= 0.70 for monohulled pure passenger vessels 



(7) Length: 

(8) Breadth : 

(9) Depth: 

(10) Draft: 

(1 1) Class: 

(12) DWT: 

. This field data refers to the length between perpendiculars of the 
vessel but could be substituted by the overall length if no data on 
the former is available. 

This field data refers to the moulded breadth of the vessel. 

This field data refers to the moulded depth of the vessel. 

This field data refers to the draft of the vessel when hlly laden. 

This refers to the classification society which the vessel entered 
into, e.g. PRS, BV, ABS, NK, DnV, Lloyds, GL, etc. 

This field data is derived from either the Annual Report file or the 
LSRS survey form on Vessel Inventory. In the event that DWT 
information is not available, a rough estimate could be derived for 
steel-hull vessels as follows: 

where : 

EDWTl= GRT x DWT:GRT ratio 

and the DWT:GRT ratio is assumed to be as shown in Chapter 3 
field (2 1 ) . For easy reference, the table is reproduced below: 



EDWTz = . Est. Displacement - Est. Light Ship Weight - PaxCap x . I  

where: 
Est. Displacement z LBP * B * Dft * 4 and 

Est. Light Ship Weight E Nme * HP * WPR * 1.5 -1 

with LBP = Length between perpendiculars (in meters); or use 
Length overall as an approximation if LBP is not known. 

B = Breadth (in meters) 
Dft = Draft, hlly laden (in meters) 
4 - Block coefficient (as assumed in field (6)) 
Nme = Number of main engines 
HP = Horsepower of each main engine 
D - Depth (in meters) 
Ndk - Number of decks 
WPR - Weight of engine to Power Ratio (discussed in more 

detail later) = 0.018 kg/hp as a default value. 
PaxCap = Total Passenger Capacity 

In the above formula, the value of 0.122 represents the average number of 
tons per square meter of steel along the keel and bilge strakes considering 
that most interisland vessels apply 16mm and 12mm plates (with a density 
of about 127 and 95 kg/sqm, respectively) along these areas and 
reinforcing angulars and transverse frames which comprise about 10% of 
the weight of the bottom shell plates. The value of 0.156 also represents 
the common use o f  lOmm and '8mrn plates (with a density o f  about 79 
and 63 kg/sqm, respectively) on the remaining strakes on both port and 
starboard side and angulars comprising about 10% of the weight of the - . . . 

side shell plates. 

The value of 0.07 represents the tons per square meter of 8 mm plates 
with angular reinforcements commonly used in deck platings. 

The factor of 1.25 represents a 25% provision for the weight of pipes and 
deck fittings while the factor of 1.5 provides a 50% allowance over the 
weight of the main engine and reduction gear to cover for the weight of 
auxilliary engines and other machinery. 



The coefficient of 0.1 before PaxCap represents an estimate of the weight 
directly added on the average by each passenger; this is to be 
distinguished from the "incremental decrease in deadweight per 
incremental passenger capacity" which includes not only the weight 
directly added by each passenger but also the weight of additional 
superstructure to provide the passenger accomodation space. 

Regarding the weight to horsepower ratio (WPR), the LSRS tabulates 
hereunder a list of engines commonly found in interisland vessels. When 
the engine make (or better still, the engine model) is known, the WPR (or 
weight of the engine) could be obtained from the table as shown in the - - - - 
following page. 

The cost analyst should bear in mind that the above algorithm yields mere 
approximations in the absence of essential data and by no means be 
construed as precise weights. The analyst should therefore examine other 
available information regarding the subject vessel to assess any 
peculiarities that may cause any substantial deviation from the above 
general formula, e.g. large generating capacity on a luxury passenger 
vessel which may indicate that the 50% allowance over the weight of the 
main engine is insufficient, or special cargo access equipment which may 
require more than 25% allowance over the hull and deck weight, etc. 



POWER VS. WEIGHT OF DIESEL ENGINES 
COMMONLY FOUND IN INTERISLAND VESSELS 

-- 

Note: Low Speed: RPM < 4 5 0  ; Medium Speed: 4 5 0  < = RPM < 9 0 0  ; High Speed: RPM > = 9 0 0  



(13) Passenger Capacity: . This field data defines the total passenger capacity of the subject 
vessel as authorized in the vessel's Certificate of Inspection or as 
reported in the survey form on Vessel Inventory. 

{ 14) Unit Capacity: This field data relates to the relevant unit capacity of the subject 
vessel. For container vessels, the relevant unit is expressed in 
twenty-foot equivalent units (TEUs). For roro vessels, the 
capacity is expressed either in passenger car units (PCUs) or in 
lane-meters. For reefer vessels, the capacity is measured in cubic 
meters of reefer space. For cattle carriers, the unit capacity is in 
terms of "heads". It is important that the relevant unit capacity of 
the carrier be defined for the cost analysis. In the event that the 
Annual Report or the LSRS survey form on Vessel Inventory fail 
to provide this information, the algorithms presented below 
should provide a reasonably good estimate of the capacity of the 
dominant types of vessels now comprising the domestic interisland 
fleet. 

For Container Vessels 

DWT * .85 
TEU = 

20 

bbr Roro L'essels 

PCU = Integer (Breadthl3.8) * Integer (LOA.14) 

Lane-Meters = LOA * Integer (Breadthl3.8) 

(15) Crew Complement: This field -contEi;~s the total number of officers, ratings, 
apprentices, and other shipboard personnel. This is derived from 
the number of personnel as broken down by ranklposition in the 
section on "Operating Assumptions". 

{ 16) No. of Decks: This field indicates the number of main decks of the vessel as 
reported in the LSRS survey form on Vessel Inventory. In case no 
information is available in this respect, a default value is assigned 
as follows: 3 for pure cargo vessels of any size and passenger 
vessels below 500 GRT; 4 for passenger-carrying vessels of 500 
to 2,000 GRT; and 5 for passenger-carrying vessels of above 
2,000 GRT. 



(17) Main Engine Make: . This field contains the name of the main engine manufacturer and 
the engine model, if this is also available. These information could 
help in the estimation of weights in field (12) and eventually in 
the estimation of acquisition and maintenance costs. 

( 18) No. of Main Engines: Fields ( 18) to (23) contain data from the LSRS survey on 
{ 1 9) Maximum Horse- Vessel Inventory. Another alternative source of data is the 

power Rating Register of Ships as published by Lloyds or by other pub- 
of Main Engine: lishers. 

(20) Total HP of Aux 
Engines: 

(21) Service Speed: 

(22)f Fuel Consumption This is a group of fields to contain the consumption rate for 
of Main the relevant type "f' of he1 for the vessel's mains. In case no 

Engines (LiIHr) : information is available for field (22)f , the cost model will 
estimate he1 consumption depending on the type of engine as 
follows: 

For Low Speed Diesel Engines 

Fuel Cons. Rate =No. of Main Engines*Main Eng HP*O. 12 

For Medium SQeed Diesel Engines 

Fuel Cons. Rate= No. of Main Engines*Main Eng HP* 0.13 

&or High Speed Diesel Engines 

Fuel Cons. Rate= No. of Main Engines*Main Eng HP* 0.14 

If the type of engine is not known, the default value for the he1 
consumption rate of vessels other than fast ferries will be based on 
that for a medium speed diesel engine, as this is most 
predominantly used in interisland vessels; however, the formula 
for high speed diesel engines will be applied to fast ferries. 

If the type of fhel is not known, the analyst could assume the he1 
type as indicated in the table below: 



I Low Speed I BHP < 5,000 B- 

(23) Fuel Consumption of If no data are available for field (23) and the number and 
Auxilliary Engines horsepower of auxilliary engines are known, fbel cons- 
(LitersDay) : sumption rate is estimated in the same manner as in field f22) 

except that the cost analyst will have'to consider the number of 
auxilliary engines in operation while at sea and in port as well as 
the average number of hours spent at sea and in port. In the 
absence of any information regarding auxilliary engines, the 
following default values could be adopted: 

For Ferry Operations: 
Conventional ferry service - 500 literdday 
Luxury ferry service - 700 literslday 

For Liner Operations: 
Pure cargo service - 1,000 literslday 
Combined passenger-cargo 

service - 1,400 literdday 
Luxury passenger service- 2,000 literdday 

(24) Current Market Value: This field contains the current market value of the vessel in 
operational state. This could be based on a recent valuation 
appraisal of the vessel, including any notation by the appraisers as 
to how much is required to put the vessel in good and operating 
condition. It could also be based on the negotiated selling price of 
the vessel if the subject vessel is available for sale and the cost 
model is used for simulating the performance of the vessel on the 
prospective route; however, the prevailing foreign exchange rate, 
the import duties and taxes, insurance, conduction, and other 
expenses to be incurred prior to putting the vessel in operation 
have to be taken into account. 
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Operating Assumptions 

After having specified the vessel particulars, the model requires that the cost analyst lay down 
the operating assumptions as follows: 

(25) Liner Route: This field contains the sequence of port calls that define a round 
voyage of the subject vessel. In evaluating existing services, it will 
be noted fiom the Annual Reports that some vessels were made to 
serve various routes within a given year. For cost analysis 
purposes, this model specifies that routes be analyzed one at a 
time. 

It is easy to identif) the various routes that were served by the 
vessel when there was a rerouting or a clear change in pattern of 
port calls at some point in time during the year. However, there is 
some difficulty in identif)ing distinct routes when the regular 
pattern of port calls involves multiple calls at one or more ports 
within a "single round voyage"; such complex routes are 
characterized by having different transit ports between a given 
origin-destination (0-D) link within the route and by noting trade 
flows between ports which would introspectively have belonged 
to different distinct routes. Unless there is factual evidence of such 
trade flows or unless the identified potential trade is not presently 
served by any liner, it is suggested that the complex route be 
analyzed in terms of its component routes of simpler structure. 

(26) Provision for Drydocking: This field specifies the number of days to be provided each 
year for drydocking the vessel, inclusive of time involved in sailing 
to and from the shipyard. This could vary anywhere fiom 6 days 
to 24 days depending on size, age, and technology of the vessel as 
well as on the productivity of the shipyard that will most likely 
perform the drydocking and repairs, -not ta mention the ability of 
the ship managers to plan materials and parts required ahead of 
time and to schedule and closely supervise all activities. 
Notwithstanding, this model assigns a default value of 16 days per 
year for drydocking. 

(27) Provision for Afloat This field assumes the equivalent number of days to be in- 
Repairs: curred while performing afloat repairs which could not be 

performed during normal vessel operations or repairs which are 
undertaken after a deck, machinery, or equipment breakdown that 
renders the vessel inoperational. Ship operators adopting a 
preventive maintenance plan could provide for as little as 2 days 



per year for afloat repairs in order to allow for delays in docking 
(waiting for a slipway or dock to be vacated), for rectifllng 
problems observed during sea trials, and for machinery surveys 
while afloat. On the other hand, ship operators with insufficient 
spares and antiquated vessels could experience long downtime and 
thus have to provide 30 or even more days per year for afloat 
repairs. Considering the present state of the interisland fleet, this 
model assigns a default value of 10 da-s per year for afloat 
repairs. 

(28) Provision for Bad The PAGASA claims that an average of 19 tropical cyc- 
Weather : lones or typhoons (with winds exceeding 30 knots) enter the 

Philippine area of responsibility each year; in 1993, however, there 
were 32 cyclones which affected the country. While not all 
interisland vessel operations are affected by every cyclone 
reported by PAGASA, vessel operations are oftentimes suspended 
due to rough wave conditions triggered by low pressure areas or 
tropical depressions. For purposes of this model, a default value 
of 19 days is provided for downtime of cargo vessels due to bad 
weather. In the case of passenger-carrying vessels, the provision 
for downtime due to bad weather and heavy swells is based on the 
number of days as provided in the table below: 

DEFAULT VALUES FOR DOWNTIME OF PASSENGER VESSELS 
DUE TO BAD SEA CONDITIONS (in days) 

With Port Calls Confined to South of Cebu or 10.5" Latitude and Below 
Protected I 
Bay and River 
Partially Pro- 
tected Waters 
Unprotected1 
Open Sea 

8 

10 

15 

5 

8 

10 

10 

19 

60 

10 

15 

30 



(29) Commissionable Days: . This field variable is computed by deducting the sum of (261, 
(271, and (28) from the number of days per year. 

(30) No. of Days per If the cost analysis involves an existing liner or ferry serv- 
Round Trip: ice, the analyst will have to examine the Traffic Section 
(for liner operations) of the Annual Report or the franchise document of the subject 

vessel to determine the sailing schedule and frequency to be 
assumed for field (30). If the cost analysis in 

No. of Round Trips volves either a prospective vessel ortfor a prospective 
per Day: route, the analyst will have to assume a sailing schedule 

(for ferry operations) which is most appropriate for the vessel and the route, both 
from the technical and commercial standpoint. 

(3 1 )  Total No. of Round For liner operations, this field variable is computed by 
Trips per Year : dividing the number of cornmissionable days by the number of 

days per round trip. For ferry operations, the procedure is to 
multiply the number of commissionable days by the number of 
round trips per day. This procedure simulates the outcome if the 
vessel were to service the subject route throughout the year, 
although in actuality, it may be deployed on several routes. This is 
done for the purpose of associating the costs relevant to the route 
so that the corresponding cost per unit of space and required rate 
for the subject route could be isolated from those for other routes. 

(32) Fuel Requirements: Field variables (32) to {3213 are derived by computing 
(32) Bunker : for the total consumption of the main and auxilliary engines, 
{3212 SF0 : considering the type of fuel used, their consumption rates as 
{3213 Diesel : provided in fields (22)f and (231, and the duration of their 

operation. The following formula are used to compute for the 
total liters needed per year by the main and auxilliary engines: 

M.Eng. Fuel req'd,,,,, = (22)f * 24 * DaysIRd Trip * (3 1) 

AuxEng Fuel req'k,,,, = (23) * [ (29) + (28) ] 

(33) System Oil Requirement: This field variable is computed on the basis of 0.9% of the total 
fuel consumed by all engines onboard the vessel. 

(34) Hydraulic Oil Reqmt: This field variable is computed on the basis of 0.05% of the total 
fuel consumed by all engines onboard the vessel. 



f35)p Food & Water This group of field variables consists of food requirements 
Provisions: . (35)F and water provisions ( 3 5 ) ~  needed by the vessel, its crew, 

and its passengers, if any. 

Field {35)F contains an estimate of the number of meals to be 
provided onboard the vessel during the entire year. For this 
purpose, the cost analyst will have to assess the sailing schedule of 
the vessel and identifjr on which route legs meals would be served, 
if ever. All passenger traffic with O-D links where the vessel is to 
be sailing at sea during normal meal hours, i.e. 0600-0800H for 
breakfast, 1 100- 13 00H for lunch, and 1390-2000H for dinner, are 
candidates for being provided meals, except in the following 
cases: 
a) when the sailing time is less than four hours, and 
b) when the authorized passenger fares explicitly cites that meals 
are excluded. 

The total number of meals to be provided is derived from the sum 
of the product of passenger traffic and meals served per passenger 
on the relevant O-D route links and the food provisions for the 

crew complement with 5% allowance for ship's official visitors. 
This is more clearly illustrated in formula presentation as follows: 

L 

{35IF = C [{37)'"k x (No. of ~ e a l s ) ~ & ]  + [{36)x1.05x3x 365 ] 
Link=l Pax per Pax. 

Field ( 3 5 ) ~  is estimated on the assumption that, during each day 
of the year (but excluding days during drydocking), each 
shipboard personnel would on the average consume 150 liters of 
water daily and 1 cubic meter would be used daily for 
maintenance and cooling purposes. In addition to this water 
consumption, the model assumes a certain water consumption on 
account of the number of passengers served. 

For All Cargo Vessels 

For Ferryboats 



where: Pax = Estimated No. of Passengers Served 

0.002 implies the assumption that 10% of passengers served each 
consume an average of 20 liters of fresh water. 

For Passenger-Carrying Liner Vessels 

PMC*LF,, 
FW = (365 - {26))* [ {15)*0.15 + 1 ] + * 3.125 

Speed 

where: PMC = Passenger-miles Capacity provided during 1 yr. 

LF,, r Annual Ave. Passenger Load Factor on the 
subject route = field (40) 

3.125 implies the assumption that liner passengers, on the 
average, consume 75 liters per day at sea 

Speed - field (21) ; used to estimate the average time 
spent at sea per passenger trip 

(36) Personnel Requirement: As part of the operating requirements, the analyst is required to 
specifjr the number of persons needed to man the vessel and to 
perform the terminal hnctions, keeping in view the subject route 
and assumed schedule. This cost model enumerates the various 
positions usually created to meet the ship and terminal operating 
requirements; for sake of convenience and spreadsheet efficiency, 
the assumed salary scales for each position were indicated 
opposite the number of persons to be specified by the analyst. The 
cost analyst may also superimpose any pay scale over the default 
values as provided in the tables below. 

The analyst will have to ensure that the minimum manning 
requirement for the subject vessel under Philippine merchant 
marine rules is met. For ready reference, this paper summarizes 
the minimum requirements as follows: 

For Passenger and Carno Vessels Plvina Protected Waters/ Bavs/ Rivers 

Vessel S~ze 
Poslt~on 

Capta~nl Master 
Senlor Watch Keep~ng Offlcer 
Watch Keeplng Offlcer 

1 3 5  GT 

PCG Cert 

> 35 GT 
to 

100 GT 
HBRP 

PCG Cert 

> 500 GT 

C/M LIC 
2/M LIC 
3/M Llc 

> 100 GT 
to 

250 GT 
3/M, MlnP 

3/M, MlnP 

> 250 GT 
to 

500 GT 
2/M, MajP 

3/M, MlnP 



Main Engine HP * I <25 BHP 
to I position I <1DOBHP 1 500 to BHP 1 BHP 1 

For Passenger Vessels Enpaned in Interisland Tr& 

For Carao Vessels Engamd in Interisland Trade 

Main Englne HP a 
Position 

Chief Engineer 
I st Asst. Eng~neer 
2nd Asst Englneer 
3rd Asst Engineer 

Less than 
500 BHP 
3lE Lic. 
4lE Lic. 

MD~esel Mechanic 
- 
- - -  4% 

Vessel S~ze 2 

Position 
Master1 Captaln 
Senior Watch Keeping Off~cer 
2nd Watch Keeping Off~cer 
3rd Watch Keeping Offlcer 
Radlo Officer 

C n l -  Cl~izfhlgineer; 2E - 2nd Fngineer; BE - 3rd Engineer; 4,E - 4th Engineer; MDiesel - Marule Diesel; 
hlaster Eledrician 

ver Patron; 
MEledr. - 

500 BHP 
to 2,500 BHP 

2/E Lic. 
3lE Lic 
4lE Lic 

-- - . -- - - - 
-- r . 

Over 
2,500 BHP 

CIE Lic 
2lE L C  
3lE LIC 

4lE LIC or MElectr 

Man Eng~ne HP a 
Posltlon 

Ch~ef Englneer 
1st Asst Engineer 
2nd Asst Engineer 
3rd Asst Englneer 

The default values adopted by the model meet the minimum manning requirements and assume 
average salary scales now prevailing in the domestic labor market. 

Over 
2,500 BHP 

CIE Lic. 
2/E Lic. 
3lE Lic 

41E Lic or MElectr. 

Over 
1,000 GT 

Master Mariner 
CIM Ltc. 
2/M LIC 
3lM LIC 

2nd Class 

500 GT 
or less 

2/M LIC.; MajP 
3lM LIC.; MtnP 
31M LIC ; MlnP 

2nd Class 

Notes CIM - C h ~ e f  Mate, 2iM - 2nd Mate, 3iM - 3rd Mate; MajP - Major Patron, h h ~ P  - Mulor Patron, HRRP - Harlmrs, Bay and Ri' 

Over 500 GT 
to 1,000 GT 

CIM LIC. 
2/M Lic 
3lM Lic. 
3lM LIC 

2nd Class 

Less than 
500 BHP 
3lE Lic 
4lE Lic 

MD~esel Mechan~c 

500 BHP 
to 2,500 BHP 

YE Lic 
31E LC. 
4lE LIC 
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continuation 

In the succeeding manning scales for passenger liner vessels, the 
default values implicitly assume a 500-passenger vessel in the case 
of the "over 500 GRT to 1,000 GRT" size range and a 1,800- 
passenger vessel in the other case of "over 1,000 GRT". 

BEST AVAILABLE COPY - 55  - 



Traffic Assumptions 

continuation 

(37)' Route Link Traffic: This group of fields represents the volume of annual traffic 
t of type "t" that moved along each origin-destination (0-D) link 

"L" of the route defined in field (25). The number of such fields 
will depend on the number of ports comprising the route and the 
number of cargo types or passenger classes to be served by the 
vessel. In mathematical terms, 

Cook Helper 
Messman 
Stewards 
Linenman 
TOTAL STEW. PERSNL 

No. of 0-D Links to be evaluated = L = n x (n - I )  

where: n = number of ports of call on the route defined in field 
(25 1, 

3 
1 
3 
3 
14 

and the No. of Fields under this group = L x t 

where: t E NO. of Passenger Traffic + No. of Cargo Traffic 
Categories Categories 

3,300 
3,3M; 
3,300 
3,300 

49, 

and Passenger Traffic Categories are the passenger classes offered 
while Cargo Traffic Categories are the subdivisions of cargo by 
tariff group, e.g. Class A, B, C in the case of conventional cargo 
services, or Vehicle Size or Length Categories in the case of roro 
services, or TEU-FCL, TEU-LCL, TEU-Empties, FEU-FCL, 
FEU- LCL, FEU-Empties, etc. in the case of container services. 

To illustrate the group of fields in the case of a conventional cargo 
service on the route involving calls at ports 1 to 2 to 3 to 2 and 
back to 1, the traffic fields shall be as follows: 

500 
500 
500 
500 

8,000 
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Cook Helper 
Messman 
Stewards 
Linenman 
TOTAL STEW. PERSNL 

3 
1 

18 
3 
33 

3,303 
3,300 
3,300 
3,300 

113,000 

500 
500 
500 
500 

18,030 



{37)"0~ 
C Basic 

(3712103 
C Basic 

(37)"03 
C Basic 

and vice versa or reverse direction of each of the above; since 
there are thee ports of call and four traffic categories, there will be 
6, i.e. (3)x(3-2), 0-D port pairs and a total of 24, i.e. 6 x 4, traffic 
data fields to contain the annual traffic assumptions. 

Being mere assumptions for the model, highly subjective values 
could be assigned to these traffic data fields; however, it is 
essential that the analyst does not assume any combination of 
values in excess of the annual total capacity provided by the vessel 
for the given type of traffic. In assuming traffic values, it is 
suggested that an assessment of traffic potentials for each 0-D 
port pair be made and a "guesstimate" of the market share of the 
subject vessel be adopted in the light of any competition, whether 
intra-modal or inter-modal, on the respective 0-D links. 

(38)'- Route Link Distance: This group of fields is to contain the sailing (and not the direct) 
vector distance between port pairs on the route. Being a vector 
rather than a scalar quantity, particular attention is given to the 
port call sequence of each 0-D link. Using the same hypothetical 
route as discussed under field (371, this would mean that the 
route link distance from port 1 to port 3 is derived by adding the 
sailing distance between ports 1 and 2 to the sailing distance 
between ports 2 and 3. 

In the case of complex routes, the computation of route link 
distance for 0-D links served more than once during each voyage 
will require a short algorithm as discussed by way of an example 
below. Take the case of another hypothetical route with a port call 
sequence: 1 = 2 3 3 3 1 = 3 = 4 = 1.  'At first glance, it 
would appear that there could be two distinct routes within this 
route, both having port 1 as their base port. For purposes of 
discussion, assume that there is (or at least a good potential) 



traffic flowing from port 4 to port 2 despite a transit call at port 1 
and thereby rendering the earlier defined route to be complex. Be 
that as it may, it will be noted that the vector distance from port 1 
to port 3 could either be a direct linkage or via port 2 while the 
reverse flow, i.e. from port 3 to port 1, could also be direct or via 
port 4. It may also be noted that vector links 1 to 3 and 3 to 1 will 
be served twice during every round voyage. In such case, the 
route link distance is to be computed in a manner depending on: 
a) whether the route, per se, is presently served or is merely at the 
prospective stage; and, 
5) whether or not there is any other vessel that could compete 
with the subject vessel either on the same route or on other liner 
routes that overlap with the subject route. 

For a Route Presently Sewed 
A presently served route poses the benefit of experience and 
knowledge in respect to how elastic the traffic volume is with 
respect to a shift from a direct service to one that involves transit 
ports. Using the aforementioned complex route 1 3 2 z 3 z 1 
z 3 4 z 1, traffic reports could provide the relative volume 
of traffic transported directly from port 1 to port 3, i.e. (37) I+" 

and, on the other hand, the volume of traffic shipped from port 1 
to port 3 after calling at port 2, i.e. (37) . The route link 
distance could then be computed on the basis of the weighted 
average distance for all route links from port 1 to port 3, as 
illustrated below: 

For a Prospective Route !Not Presentlv Sewed) with No 
Conyeting Routes or Liner Vessels 
Under this case, the relative volume of traffic through the direct 
service from port 1 to port 3 vis-a-vis the traffic through the 
indirect service from port 1 to port 3 via transit port 2 is not 
known but a "guesstimate" of the potential traffic flow from port 
1 to port 3 would have been made earlier as (37)' to Y An 
assumption would have to be laid on how this traffic from port I 
to port 3 will move in order to derive the -weighted average 
distance travelled by each type of traffic. In this regard, the model 
generally assumes that traffic will give preference to a direct 
service and subsequently to alternative route links prioritized 
according to their ascending order of time or distance to reach the 



final destination; this order of preference will later be referred to 
as the traffic allocation priority ranking (TAPR). 

Thus, the algorithm entails an iterative assessment of potential 
traffic vis-a-vis capacity for each order of TAPR, until the entire 
traffic would have been allocated or until total capacity would 
have been exhausted. In mathematical form, the algorithm for the 
complex route 1 3 2 = 3 3 1 3 3 = 4 3 1, particularly for 
the route link distance from port 1 to port 3, is as follows: 

By definition, total traffic from port 1 to port 3 : 

in units = {37)lt03 = (3711'3 + {37)1+2+3 

Solving for traffic that could not be accomodated by the direct 
service from port 1 to port 3, i.e. TAPR = 1 or with no transit 
ports, 

{37) lb3 - (31) x  ( 3 8 I w 3  x  Relevant VslCap. 
{37)1+2+3 = 

{38)1+2+3 

where the relevant vessel capacity could be equivalent to any one 
ofthe fields (121, (131, or (14). 

If (37)' + + is equal to or less than zero, the result implies that 
the direct service could possibly cope with potential traffic from 
port 1 to port 3. Thus, the route link distance (38) is equal to 
the direct distance (38) + 3. 

If (37) + + is greater than zero, the estimated traffic volume 
of the two alternative links between ports 1 and 2 are applied as 
weights in computing for the route link distance as follows: 

{31)x{38)1+3 x  Rel. Vsl Cap. + {37)1+2+3x {38)1+2+3 
{ 3 ~ ) " " 3  = 

(37)""' 



{39),1 Total Traffic: 

For a Prospective Route Not  Presently Sewed) With Competinp - 

Routes or Liner Vessels 
The algorithm for computing the route link distance under a 
competitive environment is similar to the case when there is no 
competition, except that the analyst will have to assess what 
market share the subject vessel could garner on each 0-D link. In 
this exercise, the analyst could: 

a) group 0-D links according to their respective TAPR levels, i.e. 
TAPR=l for direct service, TAPR=2 for one transit call or cost 
and delay unit, TAPR=3 for two transit calls or cost and delay 
units, and so on; 

b) start analyzing direct links (TAPR=I) and, for each link, 
allocate the estimated potential link traffic to the available 
capacity of all vessels providing the same TAPR level on that link; 
both capacity and traffic, at this juncture, are expressed in terms 
of unit-miles; 

c) analyze links under the next group of TAPR and continue 
allocating the remaining traffic that could not be accomodated by 
earlier TAPR levels; 

d) repeat the above activity c) until either all traffic in unit-miles 
have been allocated or all available capacity have been exhausted; 

e) compute for the weighted average route link distance after 
having estimated the traffic for each TAPR level in which 
allocated traffic is greater than zero. 

This group o f  fields represents the annual total volume o f  
composite type "T" traffic that moved along the route defined in 
field (25). The number of such fields will depend on the number- - 

of composite types of traffic, e.g. passengers, cargo tons, PCUs, 
TEUs, etc., to be served by the vessel. Total route traffic is 
computed in unit-miles, e.g. ton-miles, passenger-miles, TEU- 
miles, etc., as follows. 

{39).l- = {37)1*1 x { 3 ) ) l m  + {37)link2 x {3))link2 + 
'1. 'l- 

{37)Id3 x {3(38)1m" + . . . + {37)l*l. x {38)lnkL 
T 1' 

where 



which is the sum of all specific types under the composite type of 
traffic, e.g. total tons of cargo combining all classes A, B, and C. 

(40) Ave. Passenger This field serves as an indicator as to how the passenger 
Load Factor : capacity of the vessel is utilized on the average when deployed on 

the route with the assumed traffic volumes. The average 
passenger load factor is estimated as follows: 

where Route Length is the sum of all direct distances traversed, 
starting from the base port 1 to the subsequent ports until port n 
(granting there are "n" number of ports called) and back to the 
base port, i.e. 

Route Length = (37) + (37)2to3 + . . . + (37)ntol 

(41) Ave. Cargo 
Load Factor : 

This field gives the analyst an indicatior as to how the 
cargo capacity of the vessel is utilized on the average when 
deployed on the route with the assumed traffic volumes. The 
average cargo load factor is estimated as follows: 

If Relevant Cargo Uhit is in Tons 

{39)Tms x 100% 
(41) = 

(12) x .85 x (31) x Route Length 

If Relevant Carno Unll is m TECis. PCUs, etc. not 
elsewhere stated 

(39) x 100% 
(41) = 

(14) x (3 1 )  x Route Length 

The analyst should note that whenever (40) and/or (41) exceed 
loo%, it is implied that overloading prevails under the assumed 
traffic conditions andlor voyage schedule; thus, adjustments will 
have to be made by either reducing traffic projections or 
increasing capacity. 



When potential traffic is known to be highly seasonal and a high 
annual average load factor is observed, it is an indication that a 
fair amount of waiting time will be experienced by ship users in 
general. The template model therefore provides the analyst the 
option to perform calculations on a monthly basis by following the 
same procedure as just described. In doing so, the analyst may see 
that annual average load factors way below 100% could already 
imply overloading situations and he could then be guided as to 
what adjustments in (served) traffic assumptions and vessel 
schedules have to be made. 

Price Assumptions 

This section of the model enables the cost analyst to specify the prices of logistics in support of 
the vessel's operation and to optionally set provisional user rates for financial analysis purposes. 
The model provides a set of default values in case the analyst opts not to specify his 
assumptions. While the LSRS has attempted to identify as many factors affecting costs as 
possible, it does not purport in any way that the default values will yield the best cost estimates 
for all types and designs of vessels and to all routes and operating environments. 

(42) User Rates: This group of fields holds the provisional user rates or 

user charges for the transport of passengers and/or goods of type 
"tl' between each O-D link "L" of the route defined in field (25) .  
Fields under this group should contain values only when the 
analyst intends to conduct a financial analysis of an existing or 
proposed service. 

Granting that financial projections are to be generated, the model 
adopts default values depending on the type of liner service 

offered but leaves the analyst the opportunity to make the 
necessary changes. For this purpose, it is assumed that the type of 
vessel specified in field (2) indicates the type of service offered. 

Presented below are the formula used in deriving the default user 
charges. It may be noted that all formula presented below adopt 
the direct sailing distance fiom "0" to port "D" instead of the 
sailing distance fiom port "0" to transit ports to port "D", i.e. 
(37)" instead of (37) + ; this is because the model 
implicitly assumes that passengers shall not' be charged for 
incremental sailing distances ensuing from deviations to transit 
ports. However, {371°-) may be used by the analyst in lieu of 
(37)OtoD when the O-D link is presently not served and could be 
considered a developmental run. 



For Passenger Liner Services 
For vessels with field (2) equal to 4, 5, 6, or 7, the default 
passage rate between port "0"  to port "DM, in Pesos per 
passenger, is calculated on the basis o f :  

{42)O+D = X + Y x (37) 0'0 : For 1 st Class Passage 
1st C1 1 1 

{42)0+D = X -t Y x {37).0t0 : For 2nd Class Passage 
2nd C1 2 2 

{42)0+D = X + Y x {37]10toD : For 3rd Class Passage 
3rd CI 3 3 

For fast ferries with field (2) equal to 8, the default passage rate 
between port "0" to port "D", in Pesos per passenger, is 
calculated on the basis of:  

(42) O j D  = X + Y x {35')0t0 : For Fast Craft Passage 
Fast I: 1: 

with coefficients thal: are 20% higher than that for the normal first 
class tariff. 

The values of the X and Y coefficients vary with respect to which 
range of distance {37)O would fall under, as provided in the 
table below: 

Passenger Class X Y 

1 st Class 54.30 1.07 103.50 15 1 .80 
2nd Class 45.25 0.89 90.00 0.82 138.00 0.79 

I.hr Conventional Cargo Liner S'ervices 
For vessels with field (2) equal to 1 ,  5, 9, 10, 15, or 16, the 
default freight rate between port "0" to port "D", in Pesos per 
revenue ton, is calcirlated on the basis o f :  

3rd Class 

{ 4 2 ) 0 + ~  - x + y {3;')0t011 : For Class A Cargoes 
CI. A A A 

{42)0+1) = x + y x {3;r)0t() 1) : For Class B Cargoes 
CI. 13 I1 I3 

I Fast Class 65.15 i .29 124.20 - 1.13 NA NA 
36.19 
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(42)o-+D = X + Y x (37)OtoD : For Class C Cargoes 
CI. C C C 

where X and Y coefficients are as provided in the table below: 

Carno Class 4 I X I Y I 1: I Y I X I Y 11 
Class A 1 108.15 1 .8176 1 89.08 1 .7629 1 70.01 1 .7085 11 
Class B 1 85.56 1 .6539 1 71.26 1 6101 1 56.03 1 .5658 11 
Class C 1 70.31 1 .5323 1 57.32 I ,4968 / 45.52 1 .4609 11 

For Corltairler Service 
For vessels with field (2) equal to 3 or 7, the default freight rate 
between port "0" to port "D", in Pesos per box, is calculated on 
the basis of the following assumptions: 
a) that each filly loaded TEU would have 14 metric tons of cargo 

on the average; 
b) that FCL shipments consist mainly of class A commodities; 

and, 
c) that each empty T EU and FEU would be charged the equiva- 

lent of 10 tons and 15 tons, respectively, based on class B rate. 

The tariff structure for container services under this model is 
assumed to be as shown below and the user charges for each rate 
group should be coml~uted as follows: 

(42)O+D = X + Y x (37) DtO1) : For TEU-FCLs 
-1.1: T TF 

{42)O+" = X + Y x (37j,ot01) : For TEU-LCLs where 
TI, TI. 1-1, X & Y are based on the 

table for conventional 
cargoes 

(42)0+D = X + Y x {37].0t01) : For TEU-Empties 
'l'l:, '1.E '111 

{42)0+l) = X + Y x {37].(1t0D : For FEU-FCLs 
1.1,' 1 :  FI: 

(42)()+" = X + Y x {37)0t01) : For FEU-LCLs where 
I:I. FI,  FJ, X & Y are based on the 

table for conventional 
cargoes 
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{42)?+D = X + Y x {3'i')0t0D : For FEU-Empties 
1:); FE FE 

. - I Empty Boxes are in Pesos per box -mile; all LCL shipments are to adopt the rates for conventional cargoes. I 

TEU-FCL (FAK) 
TEU-LCL 
TEU-Empty 
FEU-FCL (FAK) 
FEU-LCL 
FEU-Empty 

For Roll-On-Roll-Ofi FSewices 
For vessels with field (2) equal to 2 or 6, the default freight rate 
between port "0" 1:o port "D", in Pesos per unit of type "t" 
vehicle, is calculated :For each route link as follows: 

{42l0+D = [ 137.40 + 1.012 x {37)OtoD] x L ,  
t 

Presented below is a suggested system of classifLing the 
composite types of vehicles with their corresponding average 
lengths. If roll-on-roll-off rates are to remain regulated, this 
system of classification could serve as basis for a class tariff 
structure for roro services in addition to a general rate formula 
such as the one just sllown above. 

Note All X cocfic~ents for FCL and E m ~ t v  Boxes are in Pesos per box . all Y coeficents for FCL and 

1,514 
See Note 

856 
3,028 

See Note 
1,283 

Six Wheeler Tnic ks 

11.47 
See Note 

6.54 
22.94 

See Note 
9.80 

1 1  1 1 CyJSedans 4.000 

Soura :  DCMICO (Ship Management) INC. 

2 Li ht Vans & Comm'l Veh. 
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1,247 
See Note 

J I  3 
2,494 

See Note 
1,069 

4.320 

10.68 
See Note 

6. !U 
21.36 

See Note 
9.15 

980 
See Note 

560 
1,960 

See Note 
840 

9.92 
See Note 

5.66 
19.84 

See Note 
8.49 



(43) Common Camer's Tax: The value for this field is equivalent to 3% of gross revenue. Since 
. gross revenue is a dependent variable in this cost and rate analysis, 

common camer's tax is estimated after having computed for 
revenue based on the assumed traffic in field (37) and user 
charges in field (42); alternatively, this field could be estimated 
after having accounted for all other costs and the ensuing 
"required revenue". 

(44) Fuel Prices: This group of fields contains the assumed prices for different types 
of fuel commonly usc:d by interisland vessels. The model adopts 
the prevailing prices as default values: 

I Bunker I 1 1 4.06 1 

(45jf Lube Oil Prices: This group of fields contains the assumed price per liter of system 
oil and hydraulic oil. The model adopts the prevailing prices as 
default values: 

I Svstem Oil I 1 1 37.43 1 

(46) PPA Charges: 

(47) Port Clearing 
per Port Call: 

I Hydraulic Oil 2 32.59 

The PPA charges inlerisland vessels a usage fee of PO. 188 per 
GRT per day or a fraction thereof. Thus, vessels having multiple 
port calls (NIPCs) within any given day of the voyage have to pay 
a correspondingly higher amount per GRT per day. 

This field represents the average cost of securing a depar- 
ture clearance from the clearing authorities at each port of call. 
This includes transportation, representations, overtime pay, and 
so-called "SOPS" for the avoidance of delays in securing vessel 
clearance. Although the amount spent varies widely from port to 
port and with respect to the political influence the vessel operator 
may have, the model assumes a default value'of PI25 per port 
call. 
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(48) Mooring & 
Unmooring 

This field contains 1 he average mooring and unmooring 
charges on the vesse' for every port call. Also commonly known 
as "making fast and letting go line", this port charge varies widely 
from port to port not only in respect to rates but also in tariff 
structure. Shown below is a short list of ports and their respective 
mooring and unmooring charges on vessels in domestic trade. 
However, there is San Jose, Mindoro where charges vary relative 
to the type of vessel, i.e. motor boat- P11.80, batel- P39.30, and 
coastwise vessel- P78.60. Another port with a different tariff 
structure is Masbate where mooring charges vary in respect to the 
size of the vessel, i.e. vessels of less thar~ l a 0  GRT- P30.35, 
vessels of 100 to 990 GRT - P76.35, and vessels of 1,000 GRT 
and above - PI 14.55,. Some ports even have no PPA-approved 
tariff for handling of lines and charges are based on negotiations 
between the port opei-ator and the camer. 

For sake of simplicity, the model has adopted a default value of 
P70.00 per port call. 

I Lebak- Sultan Kudarat I 25.00 I 
1 Kalamansin I 3 1.25 I 481 

Brooke's Point 
1 Puerto Princesa I 45.30 I 
I lligan 61 .OO I 

1 Iloilo I 89.80 I 

111.30 
30.55 to 114.55 

Sourw of ljasic Data: PPA 

(49)" Employees7Benefits: This group of fields contain the benefits assumed to be given to 
the officers and crew. The common benefits extended to personnel 
are presented below together with the default values assigned by 
the model. 
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1 5 1 13th Month Pav-Anlortized as % of Salaries 1 8.3% 1 

(50) Passenger Meals: This field contains d11 estimate of the average expenses per meal 
served onboard the vessel. This amount would depend highly on 
the type and quality of passenger service the operator would like 
to provide to the public. As a default value, this model assumes an 
average expense of P20 per passenger meal. 

(5 1 ) Crew Subsistence: Crew subsistence varies widely from company to company as this 
amount is at times set low but is compensated by the crew being 
given a relatively higher pay. Unless the analyst assumes 
otherwise, the model assigns a default value of P35 per crew per 
day. 

(52) Fresh Water: 

(53) Stores: 

This field contains the average price per ton of fresh water. The 
price of fresh water varies from port to port; the analyst could 
therefore analyze the operating schedule of the vessel and adopt 
the price of fresh water in the portls most likely to be the source 
of fresh water. Othmvise, the model assigns a default value of 
P25 per metric ton of fresh water. 

This field contains an estimate of annual expenses on deck, 
medical, steward, ar~d electrical stores and supplies. The analyst 
will have to assess each subsidiary types of stores vis-a-vis the 
operating requirements of the subject vessel. The model presents 
default values as foll~~ws. 

la) Ropes, Chains & Cables / 51,000 1 85,000 - 1 120,000 1 180,000 1 300,000 1 

Id) Steward S u ~ ~ l i e s  (={15)*320(={ l5]*320 I={ 15]*320 1={15)*320 1={15]*320 1 

b) Paints & Thinners 
c) Cleaning Supplies 
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18,700 
800 

e) Electrical Stores 
f )  Other Stores 

90,200 
KOOO 

3,575 
0 

140,800 
6,000 

7: 1 50 
0 

240,900 
13,000 

9,900 
0 

456,500 
22,600 

13,200 
0 

22,000 
0 



These default values are not price indications in themselves and 
would appear to be foreign to this section. To be consistent with 
the model's objective in providing a formula to estimate costs 
based on consumption and prices, the default value for each type 
of store is derived/adjusted/updated on the basis of an estimated 
eyu ivdn t  quantity of one item under each type and the current 
price of that item. 

The following sections will discuss the basic assumptions for 
deriving the default values and the reader is reminded that the 
quantities indicated therein should not be interpreted literally. The 
concept in adopting one store item as reference is principally to 
simplify the procedure for estimating the cost of the group of 
items on the premise that relative prices of items within the group 
are not expected to change significantly. Besides, there is no 
practical benefit in detailing all expected consumption and price of 
store items under each group considering the marginal 
contribution to total operating costs and because of the ensuing 
difficulty in using a model which requires more technical and 
operating information just to obtain a supposedly more accurate 
estimate. 

Ropes, Chains & Cables. Due to its relatively high contribution 
in the total cost for the group and due to its wide application and 
faster turnover in vessels of various sizes, this model opted to use 
"ropes7'as the reference item under the group. 
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Paints & Thinners. Various types and systems of paints and 
thinners are available for hull preservation and deck coatings, e.g. 
coal tar epoxy, chlorinated rubber, or epoxy anticorrosive paints, 
boottopping, regular or self-polishing antifouling coats, 
bituminous, nonskid paint, etc. Prices vary widely between 
systems but coat life tends to vary directly with price; for example, 
alkyd-based paints priced at about P220 per gallon could last for 4 
months but an epoxy-based paint costing P750 per gallon could 
provide deck protection for at least a yeas.-Tn ILIPJK ~f the wide 
usage of conventional paints in interisland vessels, even as merely 
a topcoat, this model adopts alkyd-based paints as the reference 
item for this group of stores. The table below indicates the 
equivalent quantity of alkyd paint needed to cover for thinners, for 
bituminous paint for the chain lockers, for the anticorrosive and 
antifouling coats below waterline, etc.; since anticorrosive and 
antifouling paints are 3 to 6 times more expensive than alkyd 
paint, the "equivalent quantity" may appear to be excessive at first 
glance. 
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Cleaning Supplies. This group of stores consists of cleaning 
tools and consummables, such as mops, mop heads, soda ash, 
detergents, degreasers, sludge breakers, floor wax, carpet 
shampoo, and the like. This model adopts "detergents" as the 
reference item under this group in view of its wide application for 
cleaning. Assuming that the vessel is fairly well maintained and 
decks and paint coats are washed down with detergent solution 
and finally with fresh water on a rebwlar basis, the model estimates 
cleaning supplies as follows: 

Steward Supplies. This group of stores includes cutlery, plates, 
cups and saucers, glasses, napkins, tablecloths, bedsheets, pillow 
covers, soap, towels, and other items which are made available to 
passengers and crew (aside from food and beverages) to make 
the vessel a more habitable and comfortable place during travel. 
The model adopts "a set of cutlery and plates" as the reference 
item for this group considering that this set has the fastest 
turnover rate. The cost incurred for steward supplies is estimated 
on the basis of : 
a) equivalent to four sets of cutlery and plates pcr crew per year; 
and, 
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b) equivalent to five sets of cutlery and plates per one hun- dred 
passengers served. 
A set of stainless steel cutlery and melamine plates is currently 
priced at P80. This implies that the cost function is as follows: 

Steward Supplies = { 15) *4*80 + Integer((39) ,,,/I 00) *5*80 

Electrical Stores. This group of stores consists of various types 
of bulhs, fuses, circuit breakers, solenoid valves, switches, 
muititester and other basic electrical tools, soldering iron, 
soldering flux, wires and electrical cables, terminal connectors, 
condensers, flourescent ballast, contact cleaner, pilot lamp, and 
other electrical or electronic parts. This model adopts a "40-watt 
flourescent bulb" as a reference item for this group and the 
equivalent number of bulbs to cover the cost of electrical stores 
and supplies is estimated on the basis of the number of 40-watt 
lighting fixtures onboard the vessel (assumed to be 1 fixture for 
every 3 sq.m. of deck space) or the KVA rating of the generator, 
whichever is higher. 
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240 
3 60 
780- 

1,360 

100 to 499 GRT 
500 to 999 GRT 
1,000 to 2,500 GRT 
Above 2,500 GRT 

5 5 
5 5 
5 5 
5 5 

8 
8 
12 
16 

30 
45 
65 
85 

2 
3 
3 
3 

240 
3 60 
5 00 

1,000 



{54)~,, Spare Parts: 

( 5 5 )  Repairs & 
Maintenance: 

Other Stores. This group of store items includes those not 
normally covered by the aforementioned groups. This could 
involve special complimentary items given to passengers and 
shippers like slippers, robe, souvenir items, emergency sewing kit, 
shampoo and bubble bath kit, or any other store item not included 
under the previous types. The cost analyst will have to assume an 
average cost of "other stores" for each passenger or shipper, i.e. 
0s; this model, however, assigns a default value of zero cost per 
passenger or shipper to 0s. 

This group of fields estimates the cost of parts for the main 
engines, the auxilliary engines, and for other machinery and 
equipment. This model considers that the cost of parts will depend 
on the number of running hours of the main engines and auxilliary 
engines; in the case of other equipment which are heterogeneous, 
the model adopts an assumption of parts cost as a percentage of 
the original value of the vessel. The following default values are 
applied unless specified otherwise by the analyst: 

This field represents the percentage of the original value of 
the vessel which approximates the annual cost of afloat repairs 
and maintenance. This is to include cost of all contracted repairs 
.other than those normally undertaken during annual drydocking, 
e.g. replace bushings of fairlead rollers, replace brake lining of 
windlass, replace stern tube bearings, etc , and also include major 
works such as hull replating, complete main engine overhauls, 
replacevent of major ship components like ramp, crane, etc. _ - 

'While these repairs and maintenance work could involve huge 
outlays, their occurrence would not be annual and could therefore 
be amortized over quadrennials or even up to over the remaining 
life of the ship. This field is also to include the provision for extra 
pay given to officers and crew in cases when the company has a 
planned maintenance (PM) bonus or incentive pay for each 
completed PM activity. Unless the analyst assumes otherwise, the 
model applies a default value of 0.13% to this field. 
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(5612 Annualized Drydocking: This group of fields covers all the major accounts 
. encountered during drydocking. Each account is discussed below 

in respect to how much could be involved during every 
drydocking occasion. After separately computing for the 
annualized cost of each account, the total of all individual 
accounts is inputted into the THEOCOST spreadsheet. The 
default values were based mainly on the 1993 shipyard tariff of 
Cebu Shipyard and Engineering Works (CSEW), which is still in 
effect to date (March 1994). 

The major drydocking Zicoui?is are as follows: 

{56IGs General Services 

Under the major account called "general services" are 
dockinglundocking, lay charges, tugboat hire, and other support 
services offered by a shipyard to the vessel, e.g. waste disposal, 
direct telephone connection, shuttle service, etc. 

-. Docking and undocking cost is 
dependent on the GRT of the vessel, the size of the docking 
facility that is made available, the number of bilge blocks used (if 
any), and the performance of works on Sundays and Holidays. 
CSEW indicates a docking and undocking schedule as follows: 

Up to 300 GRT 
Over 300 to 600 GRT 
Over 600 to 1.000 GRT 

P 5,450 
P 5,450 + P4.10lGRT over 300 GT 
P 6.610 + P5.20lGRT over 600 GT 

Over 1,000 to 1,500 GRT 
Over 1,500 to 2,500 GRT 

Lay Charges. Lay charge is usually a percentage of the docking 
and undocking charge. The model adopts a daily lay charge of 
20% of docking and undocking charge per day. The number of 
days on drydock is based on field (26) but after deducting two 
days from this to account for preparations and docking and 

P 8,700 + P5.70lGRT over 1,000GT 
P11,480 + P7.80lGRT over 1,500GT 

Over 3,500 to 4,500 GRT 
Over 4,500 to 5,500 GRT 

undocking time 

Over 2.500 to 3.500 GRT I P19.260 + P8. I WCiRT over 2.500GT 
P27,380 + P8.60lGRT over 3,500GT 
P38,980 + P9.30lGRT over 4,500GT 
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Tugboat Services. Shipyards normally compel vessels to avail of 
tug assistance when maneuvering into or out of their docking 
facility. Tugboat hire will therefore have to be considered for two 
occasions, i.e. docking and undocking, and each occasion may 
involve two tugs with each used for about 2 to 3 hours, depending 
on the relative sizes of the tugs and the vessel, meteorological 
conditions, and the point of origin of the tugs. In respect to the 
hourly hire rates and application of the tugboats, the following 
table is indicative of the prevailing domestic rates and usage: 

Other Support Services. Owing to the wide range of support 
services and the likelihood that most of these services offered by 
the shipyard may never be availed of, it becomes rather difficult to 
provide a detailed cost estimate for other support services. This 
model simplifies the estimate by adopting a default value of P1 .OO 
per gross ton per day of vessel's stay at the shipyard, but in no 
case less than P1,000 per day. This amount will in most cases be 
adequate to cover the cost of shore power, water, and the 
collection of refuse. 

(56)11 Hull Preservation 

This major account under annual drydocking consists of two main 
components, i.e. hull cleaning and preparation, snd hull painting. 
These two processes are billed by shipyards either by the area or 
as approximated by the length of the vessel. 

Hull Cleaning and Preparation. This process could involve either 
hydroblasting, scraping, powerbrushing, chipping, or sandblasting 
for purposes of removing marine growth, scales, and/or corrosion 
from the hull, and finally involve hosing down the cleaned surface 
with fresh water. Since the choice of specific process depends on 
the extent of hull fouling, the availability of equipment, and the 
operating budget of the vessel operator, this model assumes a 
combination of "hyrdojetting, light scraping of marine growth plus 
20% of the area for hard scraping, and complete hosing down 



with fresh water" as a basis for adopting default price 
. asssumptions. The CSEW tariff indicates the following package 
charge for this combination of activities for hull cleaning and 
preparation. 

Hull Painting. There are three major hull sections which are 
normally covered by shipyard tariffs, namely: bottom, boo'ttop, 
and topside. Although some yards have a general tariff for hull 
painting, which is about P12 per sq.m. using owner-supplied 
conventional paint or up to P16 per sq.m. for non-conventional 
paints such as epoxy, chlorinated rubber, SPC, CTE, etc., some 
yards like CSEW have a specific tariff for vessels of a given 
length. This model adopts this specific tariff, as shown below, as 
the default value: 

Up to 30 
Over 30 to 50 
Over 50 to 70 

I over 130  1 19.370.00 1 5,140.00 1 5.725.00 

Over 70 to 90 
Over 90 to 1 10 
Over 110 to 130 

I I 

Source of Basic Data: CSI5W 

P 2,935.00 
5,185.00 
7.225.00 
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10,800.00 
14,690.00 
16-360.00 

P 370.00 
1,250.00 
1 -940.00 

P 2,060.00 
2,275.00 
2.560.00 

2,935.00 
3,630.00 
4.245.00 

- 3,220.00 
4,295.00 
4.820.00 



{56)* Anchors, Chains & Lockers 

This major ,account under annual drydocking includes unshipping of 
vessel's anchors and chains for cleaning, inspection, stud repair, painting, 
and re-stowing. It also includes normal works on chain lockers such as 
washing down, cleaning, and painting. The model adopts the default 
values as presented in the table below: 

Note to Anchor, Chain and Locker Jobs: 
Job 1 : Unship anchor and chain; range for inspection, tumble clean, spray paint 

and restowing in chain locker (port and starboard). 
Job 2: Washing down, cleaning and painting of chain lockers (port and 

starboard). 
Job 3: Disconnect and remove bitter ends (port and starboard). 
Job 4: Repair chain studs; assume replacement of 5 studs and welding of 10 studs 

per shackle at P140 and P60 per stud, respectively. 

{56IR Rudder, Propeller & Shaft Warks 

This account includes a wide range of possible jobs for the 
rudders, the propellers, and the shafts owing to the different 
designs and types of rudders and propeller systems. 

Rudder Works. The common jobs performed on the rudders 
during drydock are as follows: 
Job 1 - Check clearance of rudder bearings; 
Job 2 - Remove rudder blade for survey and reinstall; 
Job 3 - Remove rudder stock for survey and reinstall; 
Job 4a - Haul rudder stock to shop and check for straightness; 
Job 5 - Renew stuffing box gland packing with owner's packing; 
Job 4b- For pintle type of rudder, remove rudder pintle pin for 

survey, haul to shop, check in lathe for straightness, and 
reinstall. 

BEST AVAILABLE COPY 



The price assumptions for these jobs are provided in the table 
below: 

Propeller Works. The common jobs involving the propellers 
during drydock are as follows: 
Job la  - Clean and polish in place propeller blades; then grease; 
Job I b - Clean and polish in shop propeller blades; then grease; 
Job 2 - Remove brass cap propeller nut, propeller for inspection 

and reinstallation; 
Job 3b - Haul propeller to shop; check pitch and perform static 

balance; 
Job 4 - Straighten propeller blades and fair up pitch; and, 
Job 5 - Repair of pitholes and cracks on blades. 

The service charge for each propeller job is assumed as follows: 
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When determining which charges are to apply as default values, 
the analyst should retrieve information from the Vessel Inventory 
file where the number and diameter of the propellers are indicated. 
Furthermore, it should be noted that jobla is mutually exclusive 
from jobs 1 b and 3b and it would therefore be incorrect to add the 
charges for all the common jobs just nentioned. 

For the calculation procedure, the aqalyst is advised to add the 
charges for jobs la, 2, 4, 5 and amortization of jobs l b  and 3b 
over the tailshctft survey interval and later multiply this sum by the 
number of propellers (or the number of main engines if no 
information on propellers is available), except when it is known 
that the propellers are in need of extensive repair (which should 
normally not be often) or that the vessel is due for its propeller 
shaft survey. 

If there is no information available regarding the diameter of the 
propellerls, the analyst could assume the following 
correspondence between the horsepower per main engine or per 
side thruster of the vessel and the propeller diameter of that 
engine. The default values provided below were based primarily 
on data from Hanshin Diesel and Kamome Propeller Co. as shown 
in Annex E. 

If there is also no inforrnation regarding the horsepower rating of 
engines or motors with propellers, it is broadly assumed that there 
are two propellers with each main propeller being within the range 
of 3% of the total length of the vessel. 
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TailshaR Works. The job orders for the tailshaft that are given to 
the shipyard during drydocking are: 
Job 1 - Check clearance of outboard bearing of tailshaft; 
Job 2 - Draw out (or draw in) tailshaft for inspection and reinstall; 
Job 3 - Haul tailshaft to shop, check straightness, clean, polish 

and haul back to vessel; 
Job 4 - Dye-check tailshaft taper and keyway with owners' 

supplied dye penetrant kit; 
Job 5 - Renew stuffing box gland packing of tailshaft using 

owners' packing; 
Job 6 - Remove and lay aside intcncdia:c shaft azd reinstall after 

completion of work. 

451 - 500 mm 2,615 55,390 29,755 4,995 3,985 41,540 
501 - 600mm 2,740 66,030 35,725 6,010 4,820 49,520 

Note: Job 2 will involve a surcharge of 45% in cases when the tailshaft has to be d r a m  in. 

Jobs 2, 3, and 4 are normally carried out when the vessel is 
undergoing its propeller shaft survey, which is undertaken every 
four years, except in the case of light crafts or fast ferries which 
are required to conduct this survey every two years. The analyst 
should therefore amortize jobs 2, 3, and 4 over the periodic 
interval of the shaft survey and add this quotient to the cost of 
jobs 1, 5 and 6, and the total amount should be multiplied by the 
number of tailshafts. 

If the diameter of the tailshaws is not known, the default values 
are based on the following table of correspondence between 
maximum horsepower output and tailshaft diameter. 
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(56)s" Sea Valves, Sea Chests & Strainers 

Less than 200 BHP 
201 1BHPr 600 
601 5 BHP < 1,000 

1,001 I BHP I 1,600 
1,601 5 BHP < 3,000 
3,00 1 I BHP I 5,000 
5,001 r BHP 5 8,000 
8,001 I BHP < 12,000 

12,001 I BHP I 17,000 
17,OO 1 5 BHP 5 23,000 

This account includes the charges for the servicing of intake and 
discharge valves as well as the removal and cleaning of strainers 
and sea chests. The price assumptions presented below are based 
on the CSEW tariff. 

Up to 100mm 
101 - 150mm 
151 - 200mm 
201 - 2 5 0 m  
251 - 300mm 
301 - 350mm 
351 - 400mm 
401 - 450 mm 
451 - 500mm 
501 - 6 0 0 m  

Sea Valves. The number and sizes of intake and discharge valves 
could vary fi-om vessel to vessel depending on its design. For 
purposes of this model and considering the magnitude of cost 
involved to undertake this drydocking activity, it is not practicable 
to set up a table which details all sizes of valves that are typically 
found in vessels. For the benefit of ship operators who know the 
detailed configuration of valves in their vessels and would like to 
perform an analysis of costs with the use of this model, the 
following price assumptions are as shown below: 
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. For purposes of MARINA, which is not expected to have in its 
data base the detailed inventory of valves for every ship, the 
general approach of adopting a single valve size and expressing 
the cost in terms of equivalents based on that valve size should 
suffice. In this regard, the model assumes the correspondence 
between ship size and equivalent number of suction and discharge 
valves, including scuppers as given below. 

Sea Chests and Strainers. Like in the case of sea valves, the 
number and sizes of strainers (or gratings) and seachests vary 
from vessel to vessel. However, for the analyst with detailed 
information on the vessel, the price assumptions for removal and 
cleaning of strainers and the cleaning and painting of sea chests 
are as given below: 

Over 3,500 to 4,500 GRT 
Over 4,500 to 5,500 GRT 
Over 5,500 GRT 

In the absence of information regarding the strainers and sea 
chests of the vessel under study, the following default values are 
adopted by the model. 

251 - 300 mm 
301 - 350 mrn 
351 - 400mm 

Siqe iof 
, $Vainer at Sea Chest I 

Up to 0.10 sq.m. 
0.11 - 0.25 sq.m. 
0.26 - 0.50 sq.m. 
0.51 - 0 75 sq m. 

0.76 - UP 
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'Remove strainers & se8 chhe:stsI " ,' 

clean, paitit WI AC & AF, ,grid Wfit . 
P 590.00 

835.00 
990 00 

1,320.00 
1,935.00 

10 
10 
11 

8 
8 
9 



( 5 6 ) ~  Tank Works 

Up to 300 GRT 
Over 300 to 600 GRT 
Over 600 to 1,000 GRT 
Over 1,000 to 1,500 GRT 
Over 1,500 to 2,500 GRT 
Over 2,500 to 3,500 GRT 
Over 3,500 to 4,500 GRT 
Over 4,500 to 5,500 GRT 
Over 5,500 GRT 

This account covers all shipyard jobs relating to fresh water, &el, 
lube oil, ballast, or any enclosure that contains any fluid or gas. 
The most common job orders involving tanks are as follows: 
Job 1 - Remove drain plug of tank; 
Job 2 - Remove manhole opening for the inspection of the tank 

and renewal of gasket and reinstalling; 
Job 3 - Cleaning of FW Tank; application of one coat cement 

wash; wash down with fresh water; 
Job 4 - Cleaning of ballast tank; wipe down with rags for survey; 
Job 5 - Cleaning of diesel oil tank with wiping rags; 
Job 6 - Cleaning of bunker or lube oil tank with wiping rags; 
Job 7 - Hydrotesting of tanks with either sea water or fresh water; 
Job 8 - Gas detection and gas free certification of tanks prior to 

survey; 
Job 9 - Pumping or transfer of &el or oil; and, 
Job 10 - Steaming of tanks. 

These jobs need not be undertaken during every drydock nor do 
they have to be done all at the same time. However, tanks are 
required to be cleaned and tested during every special survey; 
thus, all the abovementioned jobs will have to be carried out at 
least every 4 or 5 years. Since some tanks need to be inspected 
during intermediate surveys which are camed out in between 
special surveys, some of these jobs may be done at shorter 
intervals. 

4 
5 
6 
7 
8 
8 
9 
9 
9 

The model assumes the following charges for these tank-related 
jobs: 

Up to 0.10 sq.m. 
0.1 1 - 0.25 sq.m. 
0.26 - 0.50 sq.m. 
0.26 - 0.50 sq.m. 
0.26 - 0.50 sq.m. 
0.26 - 0.50 sq.m. 
0.26 - 0.50 sq.m. 
0.51 - 0.75 sq.m. 

0.76 - up 



1 P285 per drain plug 
2 P730 per manhole 
3 PI 05 per ton capacity of fresh water tank; minimum charge- based on 30 

tons. 
4 P95 per ton capacity of ballast tank; minimum charge- based on 30 tons. 
5 P 170 per ton capacity of diesel oil tank; minimum charge- based on 30 tons. 
6 P200 per ton capacity of bunker or lube oil tank; minimum charge to be 

-- - based on 30 tons. - 
7 P65 per ton capacity if fresh water; P55 per ton capacity if sea water. 
8 P5,000 per attendance of surveyor with gas detector. 
9 P50 per ton; minimum charge to be based on 20 tons. 
P 

10 P1,470 per hour; minimum charge, inclusive of connection and 
disconnection, is P6,6 10.00. 

Unless the analyst has detailed information on the vessel, the 
following default values are used by the model: 

Note : Units of Values under each Job No. are as follows: 1 - number of drain plugs / 2 - number of manholes / 
- 3 --frcsk: v, 3% kk capcity in tons1 4 - ballast kr2szpcity in tons/ 5 - dlesel oil tank capacity in tons/ 6a - lub-- 

oil tank capacity1 6b - bunker oil tank capacity; not applicable to vessels not using blended fuel or bunker oil / 
7 - based on total tank capacity; base calculation on use of fresh water for hydrotesting1 8 - number of occasionsl 
9 - total tons pumped out/ 10 - in hours of use. 

{56jp Pipe Works 
( 5 6 ) ~  Machinery Works 
(56) Electrical Works 
( 5 6 ) ~ ~  Cargo Gear Works 
{ 5 6 ) s ~  Steel Works 

The annualized cost of all pipe works, machinery works, electrical 
works, cargo gear works, and steel works ordinarily required in 
the course of normal wear and tear and with exception of repairs 
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needed after a marine casualty are considered under "spare parts" 
- under field (54) and "repairs and maintenance7'under field (55). 

On the other hand, casualty related repairs are covered by 
insurance policies except for deductibles which have to be borne 
by the insured party. In order not to distort normal cost levels, the 
model treats extraordinary repairs within the deductible amount as 
part of insurance costs. In any case, the model still provides the 
analyst the option to specie values for piping, machinery, 
electrical, cargo gear, and steel works. 

(5610 Other Shipyard Accounts 

Aside from the aforementioned drydocking accounts, there are 
numerous other services which may be, but not necessarily, 
provided at extra cost by the shipyard. These activities include, 
inter alia, cranage, ultrasonic gauging of hull plates, magna flux 
testing of the tailshaft, fire watch services during hot works, 
gaining access to the area intended to be worked on, preparation 
of plans and drawings, erection of scaffoldings and stagings, 
wharfage, provision of telephone facilities, etc. This model 
assumes a rate of P10 per gross tonnage to cover the cost of all 
remaining shipyard services. 

( 5 6 ) ~  Lifeboaniferaft Servicing 

Companies accredited by the PCG undertake the servicing of 
lifeboats and liferafts. This account includes the cost of inspection 
and testing of the lifeboats andlor liferafts, as well as the renewal 
of provisions such as water and food rations, parachute signals, 
hand flares, and medicines. The model provides a default value 
of P400 per passenger capacity for this account. 

( 5 6 ) ~ ~  Value Added Tax on Drydocking 

This account provides for the 10% value added tax on the sum of 
all annualized costs estimated under the aforementioned major 
drydocking accounts. 



{57ITx Local Government This group of fields contains the assumptions for local govern- 
Taxes & Fees: . ment taxes and fees collected in the cities or municipalities, as well 

as the MARINA supervision fee. The model adopts the following 
default values : 

These default values were based mainly on the Local Government 
Code of 1991 which went into force in 1 January 1992 and 
Administrative Order No. 261 which was done on 16 January 
1992. 

Real Property Tax on Bldgs.: 
- within Metro Manila 
- outside Metro Manila 

Municipal Tax. Sec. 143 of the Local Government Code presents 
a schedule of annual business tax for gross receipts of less than P2 
million and cites a maximum rate of 0.5% of gross revenue if the 
company grossed more than P2 million during the previous year. 
In Sec. 144 of the Local Government Code, it is stipulated that the 
municipalities within the Metropolitan Manila Area may levy taxes 
at rates of 50% above those provided in Sec. 143. The model 
adopted 0.5% as the default value. 

Municipal Fees. The city or municipality where the company is 
doing business may also charge reasonable fees not dependent on 
gross revenue, such as inspection fees, garbage collection fees, 
etc. The model assigns a default value of P5,000 per year for 
every municipality where the ports of call are situated. 

6 
7 

Real Property Taxes. The default values on real property taxes 
include the basic tax as provided in Sec. 233 of the Local 
Government Code and the Special Education Fund as cited in Sec. 
23 5 of the same code and in Administrative Order No. 26 1. 

2.4% of fair market value 
1.6% of fair market value 

(58) Hull & Machinery This field contains the effective rate of the hull and machinery in- 
Insurance Rate: surance premium. This effective rate is derived by multiplying the 

nominal premium rate by 1.125 to take into account the 
documentary stamps of 7.5% and premium tax of 5%. 
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The insurance premium rates of vessels vary in respect to the 
coverage of the policy, the loss history of the vessel and other 
vessels within the operator's fleet, the vessel's classification, age, 
technical condition and valuation. This model adopts a default 
nominal premium of 7% of the appraised value of the subject 
vessel. 

(59) Insurance Deductible: This field contains the hull insurance deductible, or amount which 
the insured party will have to bear after every claimable incident, 
as expressed in percentage of the cover value. This model assigns 
a default value of 10% as insurance deductible. 

(60) Protection & Indemnity: This field contains the contributions to be paid to the mutual 
indemnity club to be participated by the vessel in order to protect 
the company against passenger and cargo claims, claims arising 
fiom damage to ports, and other third party claims. The model 
assigns a default value of P159.48 (or about US$5.70) per GRT 
per annum for this field. 

(61) Passenger Accident This field contains the insurance rate for the compulsory accident 
Insurance: insurance cover of P50,000 per passenger that MAIUNA requires 

from passenger liner operators. The model assigns a default value 
of P60 per passenger per year for this field. 

( 6 2 ) ~  Vessel Forms: This group of fields contains the cost of vessel forms such as 
tickets, bills of lading, manifests, receipts, and other commercial 
forms. The model adopts the following default unit costs: 

(63) Ave. Cargo Handling This field involves an estimate of the average cost in handling each 
Rate : unit of cargo traffic through the ports on the route. This cost of 

handling includes stevedoring, rigging of ship's gear, dunnaging 
material, security, stuffing and stripping (in the case of 
containers), lashing, shifting, and any other cargo-related costs. 
Since costs are expected to vary fiom port to port and for each 
commodity, the analyst may opt to set up a separate spreadsheet 

Vessel .FClrrns_%.Vqfgets " - > > "  -. - 
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Ave Cost of Passenger Ticket & Forms 
(in Pesos per Passenger) 
Ave Cost of Bill of Lading & Forms 
(in Pesos per Metric Ton) 

1 

2 

0.350 

0.400 



with the detailed cargo traffic by type and by route link and the 
corresponding cargo handling costs from which a weighted 
average cost per unit of cargo can be derived. In lieu of such 
tedious process, the model presents default values of P20 per 
metric ton. 

Estimate of Annual Costs 

This section of the model is presented in the form of a projected profit and loss statement which 
is subdivided intto vessel operations, terminal operations, general administration, and later - - -  - -- 

summarized in the form of a consolidated income statement. The table provided below presents 
the algorithms opposite each field variable. All shaded algorithms are automatically executed by 
the model on the basis of data contained in previously defined field variables. Thus, the model 
user only needs to define the annual costs of the remaining (unshaded) fields. For the 
convenience of the analyst in understanding the logic behind the algorithms, a list of field 
variables used by this model is provided as Annex F. 

Vessel Operations 

ALGORITHM 

= sum of {42) for link L; pax. class t ~ ' ( 3 7 )  fbr iink 
L; pax class t - fbr all links and a11 pax classes + 

= sum of f42) for link L; cargo type t tr (37) for link . 
L; cargo type t - fbr all links and all oargo typ& * 

= 1 (64) I- (65) ] x (43) 

= (64) + (65) - (66) 

* (32) EorfUeltype 1 x (44) for fireltype 1 + 
(32) fir &el type 2 x (44) for fuel type 2 + . 

{ 3 2 ~ f o r f U e l t ~ > e 3 ~ ( 4 4 ) f o r f u e I ~ 3 +  
(33) x f45I1 + (34) x f45fz 

for liners: = (5) x [ (30) - Route Length/{21)] x 

(31) x (461 

for ferries. = (5) x [No of Ports Called x {30)+1)] x 
(29) x (46) 

where Route Length and No of Ports Called per 
Round Trip are derlved from (25) and (37) 
= No. of Ports Called per Round T r ~ p  x (3 1 ) x (47) 
= No. of ports Called per Round Trlp x (3 1 ) x (48) 

= (68) + (69) +(70) +(71) 

,CODE 

(64) 

(65) 

(66) 

(67) 

(68) 

(69) 

FIELD NAME 
VESSEL REVENUE: 

Passage 

Freight 

Less: Common Carrier's Tax 

NET REVENUE 

VOYAGE EXPENSES: 
Fuel & Lubes 

PPA Charges 

(7 1 ) 1 Mooring& Unmooring 

f 72) 1 TOTAL VOY EXPENSES 
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(89) 

(90) 

TOTAL RUNNING EXP 

VSL CONT~UB TO OVRHD 

contingency . 
As a default, = 10,000 

:sum; &;,{%cif: :,bq883'. '. . .. . 

--. ---- 
= 'f 67),-...T72~.:&(75).- ,fsg$ 



Terminal O~erations 
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(91 ) 

(92) 

Salaries & Wages 

Employees' Benefits 

In the same manner that vessel manning scales were 
set up under field (361, the spreadsheet model provides 
a breakdown of positions that may have to be filled 
to support the extent of terminal (or shore-based 
support ) operations needed by the vessel on the route. 
The model user is expected to specify the salary scales 
deemed adequate for the various positions in the area. 
As a default value, an amount of P30,000 per month is 
assumed for salaries in each terminal or port of call. 
This field value is computed using the same procedure 
as in field (77). The same benefits as provided in field 
(49) could be applied to the number of terminal per- 
sonnel (in lieu of ( 15)) and their salaries in field (9 1 ) 
(in lieu of (77)). 

(93) Subsistence This field is provided in the event that terminal person- 

(95) 

(96) 
(97) 
(98) 
(99) 

(100) 

( 10 1 ) 
{ 102) 
{ 103) 

{ 104) 

( 105) 

Office Rental 

Light & Water 
Gasoline & Oil 
Postage & Telephone - 
Transport & Travel 

Repairs & Maint. 

Represent./Donations 
Advert./Notices 
Depreciation & Amortization 

Miscellaneous 

, TOTAL TERMINAL EXP 

The model user is to estimate the office space required 
by the terminal personnel and apply a rental rate be- 
lieved to be prevalent in each locality. As a default 
value, the model assigns a rate of P3,000 per month per 
port of call. 
The model user is to  estimate values for Fields (96) to 
{ 102) depending on the envisioned scale of operation, 
extent of control and reporting that is required by the 
head office, and management policies. Nevertheless, the 
model presents the following default values: 
= P 1,200 per month per terminal 
= P 1,500 per month per terminal 

- - = - P750 - - - ~r month per terminal -- 
= P4,000 per month per port manager or the cost of 

travel from the area of operation to head office 
= 2% of terminal property and equipment or at least 

P500 per month per terminal 
= P3,000 per month per terminal 
= P3,000 per month per t e m a l  

This field obtains its value from the schedule of dep- 
reciation of existing property and equipment and the 
amortization of expected capital expenditure items 
over their respective useful life. 
The model user is to assign an amount deemed to be 
a reasonable contingency for other termlnal expenses 

, =sumoffields (91) to (104) 



General Administration 

{ 106) TOTAL CONTRIBUTION 
TO OVERHEAD 

. ' - - : - 1 ? 4 i 2- - % "1- , . < L* -x.%&L, *- 2 - ,  <*> d:f@;&$yrk-y .* * & 2 . a, 
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CODE 

meetings. The model assigns a default value of P2,000 

superintendent from head office to the area of 
operation plus P20,000 per year (or travel expense 
for five person-visits, i e. Inventory controller, and 

FIELD NAME --. - b b  X- ,i :ah? <xk - *-:*r3+ L9 :-$?wc$gp- A . :*%2 *- " i": + : &>":- 

GEN ADMINISTRATIVE EXPENSES: 

- 

The ge~eral  administration expenses to be borne by the 
subject vessel will greatly depend on the size of the 
operator's fleet. A single-vessel company will find it 
highly uneconomical to maintain all departments, e.g. 
technical department, claims department, traffic depart- 
ment, etc., that are commonly found in professionally 
runned shipping corporations. To allow vessels of 
similar specifications to have comparable costs, this 
model assumes that shipping companies with one or 
even up to three vessels will reduce their adrmnistration 
costs by engaging the services of a ship management 
firm. With this prefatory statement, the model assigns 
the following default values: 



items over their respective useful life. Under a ship 

Consolidated Income Statement 
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CODE 

(67) 

(72) 
(75) 
f89) 
(105) 

{ 106) 

{ 122) 

(123) 

{ 124) 

(1251 

FIELD NAME . ,  

VESSEL REVENUE, NET 

VOYAGE EXPENSES 
TRAFFIC-RELATED EXP. 
RUNNING EXPENSES 
TERMINAL EXPENSES 

CONTRIBUTION TO 
OVERHEAD 

ADMINISTRATIVE & 
OVERHEAD 

OPERATING INCOME 

LESS: Bank Interest 

Other Interest 

ALGORlTH M 

= (64) + (55) - (66) 

= $68) + (69) t {TO) + (71) 
= (73) + (74) 
= SUM ( (76) to (88)) " 
= SUM ( (91) to (104)) 

I 

= (90) - (1Q5j. 

= ,SUM ( {lo71 to (121)) 

= (106) - (122) 

The model provides a segment of the spreadsheet for 
generating a schedule of interest charges on loans with 
repayment period of up to 5 years. The model user will 
have to locate this segment and specify the amount of 
the loan and the interest rate to be applied. 
The model provides another segment in the spread- 
sheet for short term borrowings to tide the company 
over through periods of negative cash flows. The model 
use will have to locate this segment and specify the 
amount, the mterest, and the month of availment and 
repayment 



deducting expenses, inter alia: income from food and 
beverage sales less cost of sales, income from radio or 
cellular phone facilities less communication cost, 

Cost Analysis 

Having computed for all theoretical costs, the final phase of the model involves the calculation 
of unit costs irnder varying load factors. For this purpose, an Excel 4.0 format of the VUCA 
form (discussed in Chapter 3) was developed to automatically pick up most of the relevant field 
data from the THEOCOST spreadsheet and generate the required cost calculations. The 
algorithms used in deriving unit costs are as described in Chapter 2. 

REST AVAILAPLE COPY 



ANNEXES 



ANNI33cA 

RECOMMENDED VESSEL INVENTORY QUESTIONAIRE 



1 Stdp OpeiaorF1an~et :  Name and Addtess . (1 Control No. 

Conlad Person : 

Ship Name on File : 

Ship N~uno (as builr): 

Year of Eluild : 

. . . . . . . . . .  0 Bareboat Ctlarteted ; 0 Under LeasePurchase : 
F a  Number: 

0 Curredv trading a (.%ecify roote or geugrsptjc lids): 
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O S o l d  for fmhw to: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h e  Sold: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

q Sold fw domdition : Inoporaliolid / Laid up due to: Madurlery Problems; O l i u l l  Condiiion: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O ~ o s !  due to: n l y p h o o n ;  q Collision: q Grounding; Fie; SinMng; q piracy ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Curer* Veuel  Name (FUR m e ) :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vessel Ex-Name: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cdl Sign: . . . . . . . . . . . . . .  Port d Redstry . . . . . . . . . . . . . . . . . . . . . .  F :  . . . . . . . . . . .  Official Number: . . . . . . . . . . . . . . . . . . .  

. . . . . . .  Ctnerrl ClarnUhMantm 8ndaW: I ar t  l lar1m~1/8y~ednl81moy: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c u r d  ship ~ y p e :  C-; n ~ o r r v e r d d  cargo; ~ b ;  O ~ ~ s r e n g e c ;  ~ l u r s  @IS s,,eL.ify): 

II Cmvenirma and AlleraIiom: (?I convened. Indicate previous ship lype: ll altered. give details on extent of alteration) 

. . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  Length b w o e n  Perpendiakrs: Length Overall: Breadth Moulded: Breadth Fmeme: . . . . . . . . . .  Depm Moulded: ........ 

, . . . . . .  . . . . . . . . . . . .  .............. . . . . . . . . . . . .  Tonnages: QWS - . . . . . . . . . . . .  .m . . . . . . . . . . . . .  Doachwigld - U dual tonnage: GRT2- NRTP- DWT2- 

. . . . . . . . . . . . . . . . . . . .  . . . . . . .  fuly ledon: . . . . . . . . . .  Displaurment: Bale: . . . . . . . .  Grain: Tonnage Mark v. Mk)? C] Yes No 

........ . . . . . . . .  . . . . . . . . .  . . . . . . . . .  - . . . . . .  Contehen aandsrd .TEb plus Reofer TEUs : 0 Reefer .a. rn : Vehides .8<on buds plus cars 

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  nbo*d - . . . . . . . . .  t i d a  d Omerr Pis vedfy) . . . .  

No. of Passenger C e b h :  . . . . . . . . . . . . . . . . . . .  No. of Passenger Berths: Inside Cabim- . . . . . . . . . . . . . . .  In Dormitory Spaces- . . . . . . . . . . . . . . . . . . . . .  

Na d Unberthod Possengerrr (Seated on De*: . . . . . . . . . . . . . . . . . . . . . . . . .  Total No. ot CMcers and Crew: ........................... 

No. d T o h s  for Pasengem: . . . . . . . . . . . . . . .  No. of Baflirooms: . . . . . . . . . . . .  No. of Crew Cabins: . . . . . . . . . . .  

[7 ~ c h o  ~ w n d e r  Radar Satellite Navigator MF R& UHF Radio 

q Giro Compass q Collision Avoidance W a r  Loran 'C' M Radio Cellular Telephone 

O D i r e c h ~ i n d e c  Deoca Navigator omega VHF Radio 8ltellite Communication 

C] 0 t h ~  Aids (Pls indicato bob@: 



ITEM 

I I I 
- -- 

Place d Msnulacnue I JaDm 

N~mber of Cylinders per Engine I 6 I I I 
Uwo x Bbokn 40Hh-n x I 
k W l  P & A'M Max: Senica 

- . ............ I ---. I I I 

G E W R A T M  FOR EECIRlCAL 8ERV1CEB 

C o c  t n g l ~ ~ e  No. dr t'oartlo~l hl Cnglne Hoom 

RPM 4 Number: Inputs 

omas 
Geubor Model 

)A.ksr 

No. 2 PuLslde 

4 0 0 x 1  

1W X 1 

MGA 1BMlZ 

N i b l a  

I%wLkm Nu, &Podon 

Prlme M o v r  : Model 
I 

M A 0  

- - - - - -- 

No. ~InnfhxYWdtholRanp l x  l h a f ~ n  I 
NO a WWI r t ~ u t d  01 81ds I ~ M D  I NA I I 
No. d Holds 1 H d  : No. d Dedu (exdudlrla Cdlepsible Uodw): No. of Collapdbk, Deda: 

Pa* L bmcl 

a1 crts~ 3 6 0 ~ ~  

NYoPts 

Trpe d Cargo A- Equipment 

hknufrauru d Cargo H M A c c e s a  Equipment 

No. x Cspochv d Crnes or DenidQ 

Type d M& hop&: q F i  Ptd; q ComdLble P & ~ P :  m e d ;  UDirsdiond;. n ~ h e d  Nozzle; Beerable Node; .................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fbrmber ol Main Propelen: Ah . . . . . . . . . . . . .  Fonuud - . . . . . . . . . . . .  Propeller Manufadurer: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Propeller RPM X Speed in hots: Serv(ce -urn 

Foce Rsmp 

Niiguta Shipbldg 

NA 

. . . . . .  . . . . . . . .  F w l  OU IntAa: Diosd O i  - . . . . . . . . . . .  tmn ; Irlemrdi~re Fuel 011 - IOIIB: nunknr C - ttms 

i&riahg  Oil Tanks: . . . . . . . . . . .  tons Lube OY Consumph per Day. System Oil . . . . . . . . . . . . .  liters: Cytinder Oil . . . . . . . . . . . .  tilers 

REMARKS: 

Prepared by: Date: . . . . . . . . . . . . . . . . . .  Certified Coned by: Data: . . . . . . . . . . . . . . .  Recoivod by: Date: I 



ANNEXES 

R E C O M M E N D E D  R O U T E  I N V E N T O R Y  Q U E S T I O N A I R E  



MARITIME INDUSTRY AUTHORITY . 
DEPARTMEW OF TRANSPORTATION & COMMUNICATIONS 
6TH FLA. PPL BUILDING, UN AVENUE, ERMrrk MANILA 

Company Name: Company Code: 



RECOMMENDED MARITIME PERSONNEL COMPENSATION 
SURVEY FORM 



SIilI'PING COMPANY: 

Mastot 

Chief Male 

2nd Mate 

a d  Mae 

Radio O~erator 

CONTROL NO. 
I 

I SALARY SCALES 

ASSL Radto Operalor I I - 
Bostswa~n I 

Dedc Cadet 

Stewn~d 

I 

P O S I  I I O N  
I 

Messrnan I 

I 

 ass^ Purser 1 

NO. 0 1  
lD)HSONNt I 

- . ' .  

r P C h i e f  Engineer 

ANNUAI 1)ASlC I'AY Q'/YIYn) 1 ANNUAI ALIOWANCI B 

.... --..--.. . 

Electrician 

Machinist/Oiler No. 1 

Roelerman 

I QUIV. ANNUAI. IWNf k W 8  

I Welder 

MINIMUM 1 MAXIMUM I MINIMUM I MAXIMUM I MINIMUM I MAXIMUM 

I oiler I I I I I I I 

t~iglrw Cadet 

Ship's Physician 

Shio's Nurse 
- - 

Ship's Security O f f i r  

Ship's Security I 

I 
ONS: 

1) Please indicate the numher d personnel your company en~ploys for each position: aoss out the positions not relevant to your company and add any existing 

position not found in  the above printed list to the blank spaces provided. Attach additional sheets if tho space provided is not adequate. 

2) The ranges of annual basic pay . allowances, and benefits should be based on compensation regularty given to employees: special rates given to short-term 
relievers should not be considered. 
3) 'Equivalent annual benetits' should indude all Flpes and forms of benefits. both cash and noncash, such as cloltting, hospitalization and health, irtsurance 

@romium olily and not the face value ol the policy), sdiolarships for depondents. 13h monut pay, bonusos. n r ~ d  ntllor nntployoes' bunofits. 



WCTUAlS1 FOOI) PROVISIONS 

(I yotr 111c11nlo okpo11st)a lor mrt11.11~ Y I ~  food ~IIOVI~~OIIS UIKIOI YOIII oslirrluI(~ 01 ~(PIIVII~OII~ DIIIUI~~ ~OIIOIIIS III tho IJ~OCO~IIIIU p:rqo? 0 Yos No 

ow much do you provide for vidualsfiood provisions each day: per officer - : per aewlrating - I 
SALARY ADUIMSTRATION I 
ha! aitoria do you apply in granting a higher or lower compensation for each position? Uidc one or more criterion and add as required) 

Employee's length of setvice to the company 

l'lofilal~ility n l  f in tom0 

Capacity of the vessel 

Type ol vessel. i.e. mntainer, canventiond. RoRo 

higher lor 

,w mudl  tlo you u ~ o d  s ~ l u l o s  ow$elires lo  increase over the neld two or three years? Is U~is covored by a Collodive I jxgainir~g Agroemerf? (? Yes No 

, you givn rury l~nrrnliln olfior I~INI SSS ~ n d  Modicmn to: the otticcrrs ancl mnrlngoment7 ~ Y R S  : O N o  ; t l ~ n r a l i n ~ s ?  O Y e s ;  No 

Yes, p leae  describe the padage of benefits and indicate an equivalent value for noncash benefits: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

balary l r ~ n o a w  (SIWIY~~ if  in 96 or ill I'esod 1111: 

Iloch Olllco~x 

Enqine Onicnrs 

Stuw~t i I  Oll~cul:. 

I)n& 11a1111q~ 

E n ~ i l ~ e  Habngs 

Steward Ratil~gs 

I yo11 givn any inrrtflivn .n podnrrnr*:. hnsllr, or any fonn of 11on1n lo: Ilr o f f i w r ~  and rni.~naemnnt? O R  ; O N o  : ltre r n l h ~ n  ? Yen : q No I 
Yes. please give details: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WYPLNSATtON MSIORY AND OTHEHS 1 

Nert Year 

ow do oresent aomoensation rates mmoaie with h e  cornomsation rates last year and two years ago? - - I 

Basic 

Last Year's Pay Pay Two Yean Ago 
I I I I I 

Allowanw 

1 wo Years from Now 

Basic Allowance Incentive Basic Allowance Incentive 
I I I I I I I 

Hasic 

Three Years from Now 

Deck Officers 
I I I I I I 

Allowance Basic 

Steward (micars 

D a A  fiatinas 

Engine Rerings 

Steward Ratings 

Allowance 

S i g n  over Print5JUame 

>sirion: 

yocrr labor torce unionirod? a y e s  : No It Yes, name of Labor Union: . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

Sign wet P~inted Narr~e Siur~ uver I'nnted Name 
Pnuitinn. Pnsirinn, I 

BEST AVAILABLE COPY \ !  

. . . . . . . . . . . . . . . . . .  Ileceived by: Date: mared by: Cae: . . . .  . . . . . . . . . . . .  Coctified C w e d  by: Date: 



R E C O M M E N D E D  L I N E R  S H I P P I N G  & F E R R Y  O P E R A T O R  A N N U A L  
R E P O R T  F O R M  F O R  S U B M I S S I O N  T O  M A R I N A  



ANNUAL REPORT 

For Corporation 

OF 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - . - - - - - * -  

(Name of Authorized Operator) 

- - - - - - - - - - - - - - - - . - - - * - - - - - - - - - - - - - - - - - - - - - - -  

(Kind of Service) 

- - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - -  
(Office Address) 

TO THE 

REPUBLIC OF THE PHILIPPINES 

MARITIME INDUSTRY AUTHORITY 

FOR THE 

YEAR ENDING DECEMBER 31,19 

(DO NOT FOLD) 



ZOMPANY PROFILE Report No. M-01 1 

I. Company Name: - .- .~ Company Code: 
- .. -- 

I. Business Address: 
- -  - 

3. Off~cers: 

Official Title 

President 
Vice-President 
General Manager 
Secretary 
I lc:lsillrr 

External Auditor 
Legal Counsel 

Name 

4. Directors: 
Expiry 

Name of Director Address Term Date 

5. Capital Stock: 
Authorized -- - - - - -- 

preferred shares at par value. 

Authorized - - - - - - - - common shares at - - - - . -- - - - - par value. 

- Issued and outstanding --- - shares: 
- Subscribed . - . - -. - - - 

shares, net of 
subscription receivable of P - -. 

- Paidin capital in excess of per value : 

Total Paidin Capital 

6. Contact Person Regarding This Report: 
Name: -- .- - .- .. - - - - - -- - - - - 

Address: - - -. -- .-. - - -. - 

Telephone Nos.: - -. - -. - - - 

Position: 
.-.....-.. . 

. ......-...... 

Fax No. : - 
- - - - - - 

BEST AVAILABLE COPY 



FLEET AND MANPOWER DATA Repod No. M-02 I 

Year: - -  - - -  

Company Name: Company Code: - - - 

1. Company Fleet Number Total GRT Total DWT 
Vessels Owned - - -  - - - -- - -- - - -- -- - -- - 
Vessels Chartered - PD 760 
Vessels Chartered - ~ o c a l  
Vessels on  Lease/Pu:chase 
Less: Vessels Time Chartered Out 

" Bareboat Chartered Out 

Total Fleet Operated 

2. Fleet Profile 
Passenger - Container Vessel 
Passenger - Breakbulk Cargo 
Passenger - RoRo 
Pure Passenger Ship 
Pure Container Vessel 
Conventional Cargo Vessel 

Number 

. . . . - . - . . . . . . . .. . 

- - -- -. - 

-. - - 
-- -. - - - - . - . 

.- .- -- - - 

3. Manpower 

Administrative & Support Personnel 
- Managerial and Supervisory 
- Contractualsl Advisers1 Consultants 
- Other Personnel 

Sub-total 

Shipboard Personnel 
- Licensed Masters and Chief Engineers 
- Licensed Chief Mates and 2nd Engineers 
- Other Deck Officers' 
- Other Engine Officers" 
- Deck Ratings 
- Engine Ratings 
- Steward Ratings 
- Deck and Engine Apprentices 

Sub-total 

- ReserveIStandby Officers and Crew 
- Deck Officers' 
- Engine Officers" 
- Other ReservelStandby Personnel 

Sub-total 

Total Manpower and Cost 

Total GRT 

Ave. Number of 
Personnel 

Total DWT 

Ave. Monthly 
Take-home Pay 

department under m o t h m .  
" lndude o m  tn the electncel department. reefer department. and other departments applying the englneenng 

saences under engtne officers 



BEST AVAILABLE COPY 

PERATIONS DATA Repor1 NO. M-03 

sar : 

Dmpany Name: - -- -- -- -- -- - pp Company Code: 

Vessel Name ---------- > 
Vessel Code ---------- > 

Items 
Selected Vessel Particulars: 
1 .1 Service Type 

- - - -- - - - -- 
1.2 Year Built -- 
1.3 Gross Revenue Tonnage (GRT) 
1.4 Deadweight in  Tons (DWT) 

- -- 

1.5 Contamer Capac~ty  in  TEUs -- 
1.6 Vehlcle Capacity in  PCUs - - - - - - - - - - - - -- .. - - - - - -- - - - - - -- 
1.7 Passenger Capacity 
1.8 Speed - - - 

1.9 M a ~ n  E n ~ i n e  BHP -- -- 

- - - - - - -. - - --. -- - - 

Vessel Performance: - - -  

2.1 Days In Commission - 

2.1.1 A t  Sea . -- - - - - -- - - - - 

2.1.2 In Port - 

2.2 Days Out o f  Commission - - 
2.2.1 Drydocked 
2.2.2 Afloat Repairs 
2.2.3 Bad Weather 
2.2.4 La~d-up - - . - 

2.3 Mileage for  the Period -- 

2.3.1 Nautical Miles Run 
2.3.2 No. o f  Round Voyages 

L_- - -  - -- -- -- 
2.4 Cargo/Passenger Load I - -  ~. -- - - - - -. . - --- -- 

2.4.1 Total M.  Tons Transported 1 - - -- 
2.4.2 Total Cu. Meter Transported I - -  

2.4.3 Total TEUs Transported 
2.4.4 Total PCUs Transported 

I 

2.4.5 I s t  Class Passenger Served 

I 

I 

I 

2.4.6 2nd Class " 
2.4.7 3 rd  Class " 

. Vessel Manpower -- +------------ 
3.1 Officers 

- - -  - -  - - -  
I 

3.1.1 Deck 
3.1.2 Engine - - -  

3.2 Crew - -- -- . ,  - - -  - -4 - --+ 
3.2.1 Deck Ratings -- --+ I - 
3.2.2 Engine Ratings t--.-----l------- 4 I 

I ---- 
3.2.3 Steward Ratings . - -- -- --i----- ---+ I 4 - 

3.2.4 Deck & Engine Apprentices -- .- . I - , - - - 1 - 1  
t -  

I I 1 
I T 

- - - - - --- 



Prepore lhis report lor each vessel monoqed and/or operaled) Report NO. M-04 1 
IESSEL INCOME STATEMENT 

IPERATING REVENUE: 
%eight Revenue 

. - . - - - - - - - .- 
'assenger Revenue 
levenue from Vessel Charter 

-- - 

Ither Vessel Revenue 
Total Operating ~evenue - 

JESSEL OPERATING EXPENSE: 
Joyage Expenses 

Bunker Fuel - 

Diesel Fuel 
.- -- 

Special Fuel Oil - ~ - 

Stevedoring & Wharf Labor - 
Pilotage ~ ~- 

Port Charges ~ ~ ~ 

Common Carrier's Tax 
Commission , 

~~ ~. ..~ 

Passenger Meals .- 

Total Voyage Expense - . - 

Running Expense 
Lubricants 
Drydocking, Repairs & Maintenance . -  ~~ - 

Salaries & Wages 
Employee Benefits 
Food & Subsistence - - -- 

Insurance - Protection & Indemnity -- .- - . . 

Insurance - Hull ~ - -. .~ --  . . .~ 

Deck & Engine Supplies ----- ~ 

Steward Supplies .. - -. . 
Water . . ~ . ~ .  ~- 

Claims & Damages ~ . . .  

Taxes Licenses . .  - .. . . - -- -- . ~-~ ... 
Charter Hire Expense -. - - -. -- - - - 
Misc. Running Expense . -. - -- - - . -.- . - - - -- -. - - 

Total Running Expense 

Vessel Name : 
Vessel Code : 

Last Year 
(P '000) 

This Year 

Capital Expense 
Depreciation at Cost .. . . ~~ -. . ~ .~ ..... . . . . . . . .~- .- . . . . - 

Depreciation on Appraisal Increment . . - - -. - . - 
Amortization of Capitalized Expenses . 

Total Capital Expense .- .~ -- 

Total Vessel Direct Operating Expense 
. 

Gross Operating Rofit/(Loss) -. -- - - - 1 

BEST AVAILABLE COPY 



Report No. M-05 

Page 1 of 3 

Zompany Name : -- -- - - - - 

STATEMENT OF INCOME & RETAINED EARNINGS 
tear: 

Last Year 
(P '000) 

3PERATING REVENUE: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Freight Revenue - . -  

. . . . . . . . . . . . . . . . . . . . . . . . .  Passenger Revenue - . 
. . . . . . . . . . . . . . . . . . .  Revenue from Vessel Charter .. - ... - - - - . - - - - - 

Other Vessel Revenue . . . . . . . . . . . . . . . . . . . . . .  

Total Operating Revenue . . . . . . . . . . . . . . . . . . .  

VESSEL OPERATING U(PENSE: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bunker Fuel 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Diesel Fuel 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Special Fuel Oil 
Stevedoring & h r f  Labor . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pilotage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Port Charges 

Common Carrier's Tax . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Commission 

. . . . . . . . . . . . . . . . . . . . . . . . .  Passenger Meals 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lubricants 

Drydocking, Repairs & Maintenance . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  Salaries & Wages 
. . . . . . . . . . . . . . . . . . . . . . . . .  Employee Benefits 
. . . . . . . . . . . . . . . . . . . . . . . . .  Food & Subsistence 

Insurance - Protection & Indemnity . . . . . . . . . . . . .  
. . . . . . . . . . . .  Insurance - Hull 

Deck & Engine Supplies . . . . . .  
. . . . . . . . . . . .  Steward Supplies 

. . . . . . . . . . . . . . . . . . . . . .  Water 
. . . . . . . . .  Claims & Damages 

Taxes & Licenses . . . . . . . . . . . .  
. . . . . . . . .  Charter Hire Expense 

Misc. Running Expense . . . . . .  
Depreciation at Cost . . . . . . . . .  
Depreciation on Appraisal Increment 
A rn tw t l r a t i ~  of Capltrllted Ekponaes 

Company Code : 

This Year 
(P '000) 

-. - -- - 

.-- - - 

Total Vessel Direct Operating Expense 

. . . . . . . . . .  3ROSS OPERATING PROFITI(L0SS) I 

BEST AVAILABLE COPY 



Report No. M-05 

Page 2 of 3 

:ompany Name : .- 
. . - - Company Code : 

iTATEMENT OF INCOME & RETAINED EARNINGS 
{ear: - 

rERMlNAL OPERATING EXPENSES : 
Salaries & Wages . . . . . . . . . . . . . . . . . . . . . . . . .  
Employee Benefits . . . . . . . . . . . . . . . . . . . . . . . . .  
Fuel & Lubricants . . . . . . . . . . . . . . . . . . . . . . . . .  
Repair & Mairitenance - Container Vans . . . . . . . . . .  
Repair & Maintenance - Others . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  . Rentals Container Vans 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Rentals Others 

Storage & Other Cargo Charges . . . . . . . . . . . . . . . .  
Insurance - Container Vans . . . . . . . . . . . . . . . . . . .  
Insurance - Others . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Taxes, Licenses, & Fees 
Depreciation at Cost: 

-Container Vans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-Others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Depreciation on Appraisal Increment: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  -Contairwr Vans 

-Others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Amortization of Capitalized Terminal Expenses . . . . 
Misc. Terminal Operating Expense . . . . . . . . . . . . .  

Last Year 
(P '000) 

This Year 
(P '000) 

Total Terminal Operating Expense . . . . . . . . . . . . .  

3ENERAL & ADMINISTRATIVE EXPENSES : 
. . . . . . . . . . . . . . . . . . . . . . . . .  Salaries & Wages 
. . . . . . . . . . . . . . . . . . . . . . . . .  Employee Benefits 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rentals 
. . . . . . . . . . . . . . . . . . . . . . . . .  Power, Light & Water 

Repairs & Maintenance . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Communications 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Office Supplies 

Professional & Legal Fees . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  Security & Janitorial Services 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Advertising 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Insurance 

. . . . . . . . . . . . . . . . . . . . . .  Taxes, Licenses, & Fees 

. . . . . . . . . . . . . . . . . . . . . .  Transportation & Travel 
. . . . . . . . . . . . . . . . . . .  Representation Expenses 

. . . . . . . . . . . . . . . . . . . . . . . . .  Membership & Dues 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bad Debts 

(Continued on page 31 

BEST AVAILABLE COPY 



Report No. M-06 

Page 3 of 3 

ompany Name : - - - - - - -. - Company Code : 

TATEMENT OF INCOME & RETAINED EARNINGS 
ear: 

: c n l t i ~ i t ~ i ~ t i o ~ ~  0 1  G~;IIC~LII 411l ( i  A d ~ i ~ i ~ ~ i s l ~ ~ ~ l i v ~  t x ~ w ~ l s ~ ! s )  
Bank Charges . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Contributions & Donations . . . . . . . . . . . . . . . . . . .  
Depreciation at Cost . . . . . . . . . . . . . . . . . . . . . . . . .  
Depreciation on Appraisal Increment . . . . . . . . . . . . .  
Amortization of Capitalized Gen. Admin. Expenses . . .  

. . . . . . . . . . . . . . . .  Misc. General & Admin Expenses 

Total General & Administrative Expenses . . . . .  

IET OPERATING INCOME/(LOSS) . . . . . . . . . . . . .  

jther Income/(Expenses) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Interest Income 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Interest Expense 

Other Income . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Otlwr Expenses 

. . . . . . . . . . . . .  Total Other Income/(Expenses) 

let Income/(Loss) Before Tax . . . . . . . . . . . . . . . . . . .  

tovision for Income Tax . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  In INCOME/(LOSS) AFTER TAX 

Last Year 
(P '000) 

This Year 
(P '000) 

l nA lNED EARNINGS. BEGINNING 

rdditions Appropriated for Higher 
. . . . . . . . . . . . . . . .  Cost of Property & Equipment 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  bividends Paid .- .....-....... -.-A - .... . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  tior Year's Adjustment 

[ETAINED EARNINGS, END . . . . . . . . . . . . . . . . . . .  

BESTAVAILABLE COPY 



Last Year 
(P '000) 

Report No M-06 

Page 1 of 2 

Company Name : Company Code : - -- - 

BALANCE SHEET 
As of End of Year : 

This Year 
(P '000) 

ASSETS 

Current Assets 

. . . . . . . . . . . . . . . .  Cash & Marketable Secur~t~es 

. . . . . . . . . . . . . . . . . . . . . .  Depreciation Fund 

Notes and Trade Accounts Receivable . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Other Receivables - 

. . . . . . . . . . . . .  Spare Parts, Materials & Supplies - - . -- - -- 

. . . . . . . . . . . . . . . . . . . . . .  Prepa~d Expenses 

. . . . . . . . . . . . . . . . . . . . . .  Other Current Assets 

. . . . . . . . . . . . . . . . . . .  Total Current Assets 

. . . . . . . . . . . . . . . . . . .  Due from Affiliated Companies 

. . . . . . . . . . . . . . . . . . .  Investment in Shares of Stocks 

Property and Equipment (Net) 

. . . . . . . . . . . . . . . . . . .  Float~ng Assets at Cost . - - - - - . -- 

. . . . . . . . . .  Appraisal Increment on Floating Assets 

. . . . . . . . . .  Sub-Total : Vessels1 Floating Assets - - - 

. . . . . . . . . . . . .  Other Property & Equipment at Cost - - -  

. . . .  Appraisal Increment on Other Property & Eqpmt 

. . . . . . .  Sub-Total: Other Property & Equipment 

. . . . . . . . . . . . .  Total Property & Equipment 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other Assets 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  TOTAL ASSETS 



Last Year 
tP '000) 

Repwt No. M-06 

Page 2 of 2 

Company Name : .-......... .. ....... - - - ~~ ~- ~~ .- Company Code : . -~ 

BALANCE SHEET (cont'd) 
As of End of Year : -- ~- 

This Year 
tP '000) 

LlABlLiTlES AND STOCKHOLDERS' EQUITY 

Current Liabilities 
Accounts Payable . . . . . . . . . . . . . . . . . . . . . .  ~. 

Accrued Expenses . . . . . . . . . . . . . . . . . . . . . .  
~~~~ . . . . .  - . ~ - ...~ 

Income Tax Payable . . . . . . . . . . . . . . . . . . . . . .  
~ . ~-~ 

Current Portion of Long-term Debt . . . . . . . . . . . . .  - -~ .~ .. ~~ ~ 

-- - -~ .~ - ...... - 

Other Current Liabilities . . . . . . . . . . . . . . . . . . .  
Total Current Liaibilities . . . . . . . . . . . . . . . .  

Due to Affiliated Companies . . . . . . . . . . . . . . . . . . .  ---- -~ - . ~ ~ ~ ~- 

. . . . . . . . . . . . . . . . . . . . . . . . .  Long-term Liabilities 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Otlwr Liabilities 

. . . . . . . . . . . . . . . . . . . . . . . . .  Total Liabilities 

Stockholders' Equity 
Authorized Capital . . . . . . . . . . . . . . . . . . . . . .  . -.-A - - . - - - - 

Subscribed Capital . . . . . . . . . . . . . . . . . . . . . .  -- .- - - -- 

. . . . . . . . . . . . . . . . . . . . . . . . .  Paid-in Capital ~- ~~ - ~~~ ~~ ~ - - ~~ - 

. . . . . . . . . . . . . . . . . . . . . .  Revaluation Surplus - - -. - - - - - -- 

Retained Earnings . . . . . . . . . . . . . . . . . . . . . .  - - -  ~ -~ ~ 

Less: Cash Dividends . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  Total Stockholders' Equity 

TOTAL LIABILITIES & STOCKHOLDERS' EQUITY 

i 





Build~ngs 

Contamer Vans 

Construction In Progress 
---pp-pp---p- ~p p- 

Communication Equ~pm 

Office Furniture & Equ~pt .  
- - - -- - 



Repod No. M-08 

CHANGES IN PERMANENT ASSETS 

Year: 
. .- 

(in P '000) 

Asset Category 

Property and Eau~ement In $erv1cee 

Land 

Bu~ldlng 

Float~ng Assets1 Vessels 

Other Transport Equipment 

Services & Sllop Equipment 

Office Furn~ture & Equipment 

Others 

- - - - - -- - - - - - 

Total Assets In Service 

R o ~ e r t y  and Eau i~ t  Not In Service: 

(Spac~ty each f~xed m t l v s s s e l )  

-- -. 

Total Assets Not In Service 

T O T A L  

Balance 
Beglnnlng 

of Year 

- -- -- 

- 

-- - - - . 

- 

. -  -- - -  

- . 

- -- -~ 

- - - - - - - 

Add~tions 
During Year 

-- - -~ 

- -- - - - 

- -- - - -. 

-- - - - - 

-- 

- 

. - - - . - -. 

- --- 

- - - - - - - - - - - - - - - - - - - - -  

Assets 
Retired 

During Year 

-- 

- - -  

- - -- -- . 

- - - - 

- - - 

. - - - - - 

- - - - - - . 

-- 

- -. - - -. 

- 

- 

- - - - - - - 

Adjustments 
During Ycar 

-- 

-- - - - - - . 

-- -- - - 

- - - - - .  

- - - - - - - - 

. - - - -. 

- -. 

- - --- - 

.- 

- - - - - - - . 

Balance 
End Of 

Year 

- - 

- - --- 

--  

- 

- - 

- - --- 

- --- 

- --- -- 

--- 

. - - 

- - -- 

- 

- - - - - - - - 



I Company Name: --- Company Code: II 

I 

Valid 
Until 

1- 

rrr. va rout- 

- 
Date 

Issued 

my8s  

of whslha or 

11 18 c o r r a l  

- -- - - - - -- 
ROUTE 

i ( s t e d  accord~ilg to sequence of port tail - 

Example Cebu - Tsbog - Cabu -- 

---up 

- 

F 
!- -- 
I 

- 

- 

- - 

- 

-- 

- - - - - 

- 

- 

Vessel 
Tabq Express sank . lo be reploced 

w a a  marved 

C~r ,e -?y  
Served7 

NO 

Route 
Number 

7 

- 

I 

.*~raued r o a m  ragardlm8 

ww uru- you are Ccnaln rtnr 

-- - 
Off~ctal 

Route Code 
 lee 

1 

L 

IluS12uC' ords i 3' a rnc rc- a that rvve  . s i v d  D V  10- co- la -7  vesaea c r -6 cm arec vssmes 

Aas C- a 1~7- 0s o sac- cut? --cc ' - e  w >r- mo. e h--wr c o  -0' wr 

~ ~ p s  ot 

Authonly 

cpc 

Also 1.1 all you- 

'e 'no o t f ~ c a l  tome 

- --- -- 
Case 
NO. 

8eoee 





Page - of - 
Ex-Nama : V-l Code : 

I 
This form may be u ~ e d  In lieu of Report No. M-10 by ferry opers::3 andlor vessels which haw plied more tt'an 100 voyage6 during the year. 

Indicate lnclus~va dates of the month if the vessel served mo-e :an one route during any month; otherwise, report traffic for each month. 

' 'convers~on factor: merric ton = 1 cub~c meter A 



Vessal Name : --- .-~ Ex-Name : V e s ~ l  Code : 

Total T h ~ s  Page > > > 



Vsssal Code : 

Total This Page > > > 



Ex-Name : Vessel Code : 

Total Thia Page > > > I I I I I I I I I I I I I I 
Veh~cle Types: 



/ /  CARGO AND PASSENOER TRAFFIC (Rollon-Rolloff Veuell 

Veeeal Name: - - - -- - -. -- - Ex-Name : Vsssel Code : 

Report No. M- 12a 

pas. - of - 11 

' lnd~cate inclusive datee of the month 11 the vessel served more than one route dur in~  sny month; o t h l ~ i - ,  report tl . 'Vah~cle Types: A - Cars. Light Vehlclea : B - 4Whlr & 6Whlr Trucks. Mlnicuses : C - 10 Whlr Truc*., Buses : D - 
Ittic for each month. 
ieavy Equipment, Dumptrucks, Grader ; E - MotorcyclsTTricycle 



'NERAL REMARKS ~eport NO. M-13 

mpany Name: -- - - - .. -. - - -- - 
Company Code: 

Manpower Adequacy: 
Do you feel that the existing level of competence of your officers is adequate : 
a) for good vessel maintenance 7 Yes; u No 
b) for fuel cost minimization 7 n Yes ; [-1 No 
C) for avoidance of accidents 7 n Y e s ;  L - ]No  
d) for promoting good servicelrelations with passengers and shippers 7 n Yes ; n No 

How many licensed officers is the company expecting to employ over the next two  years ? -- 

Which positions did you have difficulty in hiring 7 - - - - - -. - - - - - - - - - - -- - -- - -- 

Labor Relations : 
Is labor force unionized 7 ; If yes, state name of union : .- 

Is there any collective bargaining agreement with labor 7 
If yes, describe any salary adjustments over the succeeding years. 

Was there any labor atrike/slowdown duriny the report poriod? If yos, how long? -_ _ - - 

Accidents and Safety Aspects: 
How many accidents occured during the period covered by this report 7 (Indicate number below) 
Accidental Deaths: Involving Passengers ; Involving Employees 
Personal Injuries : Involving Passengers ; Involving Employees 
Total Loss/CqrL of Vessel : Estimated Value of Loss: 
HulllMachinery Damage : Estimated Value of Loss: - - -  

Cargo and Baggage Damage : Estimated Value of Loss: 

What measures were taken to rninirnize/avoid such accidents 7 

If any vessel was totally lost or rendered inoperable, list tlie vessels arid cause of damage below: 

Shiprepair and Support Services: 
Do you feel there are adequate ship repair facilities in the Philippines to meet your needs? 
If no, cite problems encountered and recommend measures for MARINA to undertake in the course 
of its development and regulation of shipyards. 

BEST AVAILABLE COPY 



Report No. k4 13 
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State hereunder any other occurence of material importance or problems encountered during 
the report period. 

Has the utility paid the supervision and regulation fees to the MARINA corresponding to the year 
which this report is filed 7 

Amount Paid Pp--- 
Number and date of official receipt 



INDEPENDENT ACCOUNTANTS CERTIFICA1-ION 

INVE have examined the Balance Sheet of as of December 31, 19 and 
the related Income Statement for the year then ended, together with the supporting 
schedules, as set forth in this Annual Report to be filled with the MARITIME INDUSTRY 
ALITHORITY pursuant to section 17 (h) of Commonwalth Act. No. 146, as amended. 
MylOur examination was made in accordance with the generally accepted auditing 
standards, and accordingly included such test of the accounting records and such auditing 
procedures as I k  considered necessary in the circumstances. 

In mylour opinion, the said Balance Sheet and income Statement present fairly the 
financial position at December 31, 19 and the results of operation for the year then 
ended of in conformity with the generally accepted accounting principles 
applied on the basis consistent with that of the proceeding year. 

Certified Public Accountant 

Date 

Place 



Annex E 

PROPELLER DIAMETER VERSUS PRIMEMOVER OUTPUT 
All Diameters are in Millimeter) 

Prirnernover Propeller I Contr. Pitch I I No. of I Propeller I 

Source of  Basic Data: The Hanshin Diesel Works, Ltd. 

Primernover 

HP Output 
350-500 
600-800 

900-1 1 00 
1200-1 500 
1 600-21 00 
2200-2800 

Source of  Basic Data: Karnorne Propeller Co., Ltd., Japan 

1270 
1480 
1670 
1860 

Propeller 
Maker 

Kamome 
Kamome 
Kamome 
Kamome 
Kamome 
Kamome 

Kamome 
Kamome 
Kamome 
Kamome 

Contr. Pitch 
Model 

CPR-38 
CPR-45 
CPR-53 
CPR-65 
CPR-80 

CPR-80A 

RPM 
286-405 
269-359 
220-340 
242-343 
228-365 
228-365 

TF-130 
TF150 
TC- 1 70 
TC-200 

250 
223 
195 
1 83 

4 
4 
4 
4 

No. of 
Blades 
3 or 4 
3 or 4 
3 or 4 
3 or 4 
3 or 4 
3 or 4 

2,150 
2,400 
2,600 
2,800 

Max. Dia. 
1,700 
1,900 
2,200 
2,600 
3,000 
3,000 

Shaft Dia. 
in MM 

130-160 
150-1 80 
1 80-220 
2 10-260 
250-290 
250-290 
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(5 1 ) Crew Subsistence 
(52) Fresh Water ' . 

(53) Stores 
( 5 4 ) ~ ~  Spare Parts 

(54) M~ Main Engine Parts 
(54) AE AUX. Engine Parts 
(54) OM Other Machinery Parts 

(55) Repairs & Maintenance 
(56) 2 Annualized Drydocking 

(56) GS General Services 
{56IH Hull Preservation 
{56)* Anchors, Chains & 

Lockers 
(56lR Rudder, Propeller & Shaft 

Works 
{56Isv Sea Valves, Sea Chests 

& Strainers 
{56IT Tank Works 
(56lp Pipe Works 
{56IM Machinery Works 
( 5 6 ) ~  Electrical Works 
( 5 6 ) ~ ~  Cargo Gear Works 
( 5 6 ) ~ ~  Steel Works 
(56) 0 Other Shipyard Accounts 
(56) L LifeboatfLiferaft Servicing 
(56lTx Value Added Tax on 

Drydocking 
(57) TX Local Government Taxes & Fees 
(58) Hull & Machinery Insurance Rate 
(59) Lnsurance Deductible 
(60) Protection & Indemnity 
(6 1 ) Passenger Accident Insurance 
{ 6 2 ) ~  Vessel Forms 

(62) Passenger-Related Forms 
(62) Cargo-Related Forms 

(63) Ave. Cargo Handling Rate 

Estimate of Annual Costs 

Vessel Operations 
(64) Passage 
(65) Freight 

(66) Common Carrier's Tax 
(67) Net Revenue 
(68) Fuel & Lubes 
(69) PPA Charges 
(70) Clearing Expenses 
(7 1 ) Mooring & Unmooring 
(72) Total Voyage Expenses 
(73) Passenger Meals & Other Exp. 
(74) Cargo Handling & Other Exp. 
(75) Total Traffic-Related Expenses 
(76) 'v'essei Sdiuies & Wages .. 

(77) Employees'Benefits 
(78) Subsistence 
(79) Fresh Water 
(80) Stores & Spare Parts 
(8 1 ) Repairs & Maintenance 
(82) Accrued Drydocking 
(83) Taxes & Licenses 
(84) Hull & Machinery Insurance 
(85) Other Insurance & P&I 
(86) Vessel Depreciation 
(87) Amortization of Vessel Capital 

Expenditures 
(88) Miscellaneous Vessel Expenses 
(89) Total Running Expenses 
(90) Vessel Contribution to Overhead 

Terminal Operations 
(9 1 ) Salaries & Wages 
(92) Employees'Benefits 
{93) Subsistence 
(94) Forms & Tickets 
(95) Office Reritd 
(96) Light & Water 
(97) Gasoline & Oil 
(98) Postage & Telephone 
(99) Transport & Travel 
{ 100) Repairs & Maintenance 
(10 1 ) Representations & Donations 
{ 102) Advertisements & Notices 
{ 103) Depreciation & Amortization 
{ 104) Miscellaneous Terminal Expenses 
( 105) Total Terminal Expenses 

(106) Total Contribution to Overhead 



General Administfation 
{ 107) Salaries & Allowance 
{ 108) EmployeesYBenefits 
{ 109) Ship Management Fee 
{ 1 10) Legal & Audit Fee 
(1 11) Board Honoraria & Meeting 

Expenses 
{ 1 12) Supplies & Xerox 
{ 1 13) Postage & Telephone 
(1 14) Transport & Travel 
{ 1 15) Re~airs & Maintenance --. . 

{ 1 16) Representations/Donations 
(1 17) AdvertisementdNotices 
{ 1 18) Taxes & Licenses 
{ 1 19) Insurance 
{ 120) Depreciation & Amortization 
{ 12 1 ) Miscellaneous Admin Expenses 
(122) Total Administrative Expenses 

Consolidated Income Statement 
(partial list only) 

{ 123) Operating Income 
{ 124) Bank Interest 
{I  25) Other Interest 
{ 126) Other Income, Net 
(1 27) Net Income Before Tax 
{ 128) Provision for Income Tax 
{ 129) Net Income (Loss) 



ANNEX G 

Additional Algorithms for Determining Unit Cost 
When Vessel Capacity is Expressed in Various Cargo Units 

The Vessel Inventory file may contain vessels which indicate cargo capacity in different 
units. In estimating unit costs, the cost model user will either have to apportion total cost 
to each type (or unit) of cargo service or to divide total cargo cost by the total equivalent 
capacity of the vessel as expressed in a given unit of cargo capacity. Thus, this Annex 
provides additional procedures and algorithms for determining either the actual or 
theoretical cost of sea transport per cargo unit under circumstances when the vessel 
indicates various cargo capacity measures. 

Conventional Cargo Vessels 
Conventional cargo vessels normally indicate cargo capacities in terms of deadweight, but 
other capacity units may sometimes be indicated, such as bale, grain, TEU, deeptank 
cubic, reefer hold cubic, etc. For purposes of cost analyses, conventional cargo vessels 
(classified either as vessel type 1 or type 5), as well as landing crafts (under type 9) used 
primarily for transporting bulk and general cargoes, will only reckon with deadweight tons 
as a unit of cargo measure. For such vessels, therefore, the algorithms presented in the 
main text of this report are deemed adequate. This also means that no calculations will 
have to be performed for other cargo unit costs, such as cost per TEU, cost per lane- 
meter, etc. 

Roll-on-Roll-off Vessels 
RoRo vessels usually indicate their capacities in terms of number of passenger car units 
(PCUs), number of 8.5t trucks, deadweight tons, or in terms of vehicle deck area, or of 
vehicle-lane meters. For purposes of cost analyses, roro vessels (classified either as vessel 
type 2 or type 6) and landing crafts (under type 9) known to be predominantly used in the 
transport of rolling stocks will adopt lane-meters as the unit of cargo measure. In case the 
number of lane-meters on a roro vessel is not specified, this is estimated as follows: 

if No. o f  Passenger Cars andor No. of Trucks are w c i f i e d  

Lane-meters z (No. of Passenger Cars)* 4 + (No. of 8.5t Trucks)* 8.5 

if No. o f  Passenger Cars and Trucks are not sveczfied 

Lane-meters z PCU * 4 z [ field (23) of W C A  ] * 4 

Dividing the total operating cost by the actual or estimated vehicle lane-meters on the 
vessel will yield the estimated cost per lane meter. No calculations need to be done for 
cost per cargo unit other than for cost per lane meter. 



Container Vessels 
The cargo capacity of a container vessel is commonly expressed in TEUs, although other 
units such as deadweight tons, bale, grain, etc. may also be provided. Vessels designed to 
carry containers would normally have a deadweight tons (DWT) to TEU capacity ratio of 
less than 25. In vessels which carry partly containers and partly breakbulk cargoes, the 
DWT to TEU ratio would understandably be higher. 

For cargo vessels under vessel types 3 or 7 which have a DWT to TEU ratio of less than 
25, the algorithms for determining cost per TEU, as discussed in the main text of this 
DOSOCOM volume, could provide adequate and fairly reliable results. For such vessels, 
no calculations will have to be performed for cargo unit costs other than cost per TEU. 

For cargo vessels with information on actual TEU capacity and with DWT to TEU ratio 
of more than 25, separate calculations for cost per DWT and for cost per TEU will have 
to be performed. The procedures and algorithms for estimating these unit costs are as 
follows: 
a) Allocate the share of cargo operations in the operating cost to container and to 

breakbulk operations. (Note that figures in braces refer to the field codes as shown 
in the VUC A form) 

Let K3 e TEU * 20 
DWT * .85 

Share of container operations 
in total cargo operations 

s K3 + Cargo Share in Total Opg Cost 

and 

Share of breakbulk/bulk 
operations in total cargo G [l - K3 ] * Cargo Share in Total Opg Cost 
operations 

b) Compute for cost per TEU by dividing the computed share of container operations 
in total cargo operations by the declared TEU capacity of the vessel. 

c) Estimate the portion of deadweight capacity that is not used for carrying 
containers. The following formulae may be applied: 

Payload for breakbulk Maximum [ DWT*.85 - TEU * 20,0 ] 

d) Compute for cost per ton by dividing the computed share of breakbulk operations 
in total cargo operations by the estimated payload for breakbulk cargoes. 




