115-014-1

World's Largest

Domain Focussed

Wl B-School

&ECONOMICS stupies %@
Cost assessment and tariff determination: : >

Cargo handling experiences at a private port.

onomics St
smitted; reproduced or distributed in
copyright owner.

e info.usa@thecasecentre.org e info@thecasecentre.org

Distributed by The Case Centre North America Rest of the world
www.thecasecentre.org t +17812395884 t +44 (0)1234 750903
) centre All rights reserved f +1 7812395885 f +44(0)1234 751125



115-014-1

Cost assessment and tariff determination: Cargo handling experiences at a private port.
N. Bhanu Prakash’'
Dr. Tarun Dhingra®

Dr. T. Bangar Raju >
Dr. B.V. Ramalingeswara R?{\ @
/&N A@

ed

to suit

rities,

rocess of a pri@port and costs determination

vide reliable peedy services at competitive

business. Ports in competitive

of ‘cargo handlin ess is to be made by the students. The case is well suited for

stand process costing concepts.

Q
N
Q \/
'Assistant Professer, ege of Management & Economics Studies, University of Petroleum & Energy Studies,
Dehradun, Indi

?Associate , College of Management & Economics Studies, University of Petroleum & Energy Studies,

Dehraduli@a.
3P1r§§ollege of Management & Economics Studies, University of Petroleum & Energy Studies,
S >

D India.

*Academic Coordinator, Indian Maritime University, Visakhapatnam, India.



115-014-1

Cost assessment and tariff determination: Cargo handling experiences at a private port.

Introduction:

In the present competitive markets, the clients in the industry _haye numerous ports td opt
basing on the tariff structure and service levels at different-ports. A port is to maintain a
balance between attracting and retaining clients and énding-up in profits. The advent of
newer ports with sophisticated infrastructure is posingja‘thréat-to this port in theform of loss

of clientele.

On a fine evening of March, 2014 Mr. Ashwin-Me¢tha, Operations Managét/of the port during
weekend meeting with key personnel invelved i peort Operations emphasised on the need for
reduction in costs involved. Stressing. on it, MrAshwin advised-Mt. Pankaj Patil, Finance
Officer to probe alternative/ways™and means) to control (¢oste involved for present and
projected cargo volume. He cautioned the members present saying, “we look forward to
handle more coal duripg this summer-as we have many ships-visiting us for unloading.”

GMPT, a premigr privateterminal /in the state of Giyjarat on the west coast of India is a fast
growing private-port. With dn-average YoY-growth of 5%, the port is transforming itself as a
hub for multi-cargo end>to-end service previder. With facilities such as 24X7 operations, in-
house (CES,/port.railway, etc., the port~has been able to attract business across different

sectors.ofin the-economy.

Pert Sector:

Seaportsare the link for~foreign trade and provide much required support to the country’s
supply chain and-distfibution channels. Ports in India help in handling the imports and
exports and help~meet the demands of the vast hinterland. The reform process of the
government of~India has given scope for private sector to get involved in port sector and
support_the~nation building. Private ports have bestowed customised services coupled with
timely dispatch of cargo to clients. Foreign Direct Investment (FDI) investments through
a@toratic route have given a greater scope for private participants to tie-up and foreign

players and resulted in numerous private port investments in India.
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The involvement of private sector into this segment of infrastructure has ensued in better and
faster movement of in and out bound cargo at the Indian ports. The Private sector is expected
to bring in efficient port and customized services with tariff structures that better suits the
requirements of the shipping clients. Private ports ensure added advantage of improved and
competent services, thanks to the investment patterns in the form of technological (and

equipment transfers from the foreign partner.

Considering the environmental support in the cguntry, nmumerous private ports(hayve/cropped
up and are striving to excel. While they are not under the purview of the provisions of Tariff
Authority for Major Ports (TAMP) in fixing their tariff, most ports striggiein fixing their
own tariff structure. Competitive force$ of market-compel them to fix-a-¢ompetitive tariff to
attract business. The ports, to maintain profitability,need to contain-their operational costs to
stay in the fray and cannot afford\to\miscalculate/their own costs.~This makes the process
costing more challenging and-ineticuteus for the port authorities. On the other hand, ports
receive different type of ships Wwith different cargo varieties and incur differentiated costs to
handle each of these ¢argos. The private ports have the-advantage of equipping themselves
with the state of the art infrastracture and at the sarie time free to change their tariff structure

to the dynamic market gonditions.

Normally the services of.the/port would be starting from the time it receives a call from the
ship waiting/at the out anchorage. Considering the size of the ship and the cargo it carries, the
port employs one to three tugs and a gaptain to navigate the ship through the channel of the

portte-the befth.

Port operations at a glance:

Port services for-a-slip’stait with the receipt of Notice of Readiness (NoR) from the captain
of arriving ship at.the outer anchorage. Upon tendering of Notice of Readiness (NoR) from
Captain of the-ship at outer anchorage, the port deputes one of its harbor pilots for ‘pilotage’
and helps vessel to get alongside after steaming through the channel. ‘Pilotage’ is required
for smooth-riavigation as the master of the calling ship would not know about water currents,
dfafi; and other intricacies of the channel. ‘Tug’ boats services are required to give the vessel

pull-push assistance and safely maneuver ship to the designated berth.
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Once the ship gets moored at designated berth the shipper goes for necessary regional legal
and customary formalities including customs clearance. Loading and unloading procedures
depended on the type of vessel and cargo being handled. For example if the vessel calling at
the port is dry bulk ship, cargo is unloaded with the help of-grab cranes and the cargo /s
transferred to yard either through trucks or conveyor/belts. Wessel~requires workfotrce
(stevedores) to handle cranes or certain cargo handling-equipment. The port also, whereyer
required, employs equipment such as hoppers, dumpers, Rubber Tired Gantry Craaes, pay-

loaders, etc., for speedy handling of cargo operations.

When loading and/or unloading of cargods completed, the ship guided (t#i vuter anchorage
through pilotage operation by the port/deputed pilot to culminate the-ship turnaround time.

The port imposes charges for all the'serviees.that it-provided for this-entire turnaround time.

Once the cargo is unloaded, jthas to-be-transferred to the yard-item where it is sent out to the
mainland through rail or/road-ways: Internal movement~of cargo can happened through
trucks, conveyor beltss piperlines; ete. Cargo movementfromy’ yard may be taken up through

railways, roadways, or.even pipe-linesas per cargo’and-elient specifications.

It may be noted that the/port charges for port Services is as per predetermined tariff structure.
The entire~sequencg of-services may be listed as pilotage, tug-boat, berthing, mooring,

stevedoring/intérnal cargo movements atid-customs clearances.

A'heentire sequence’ of port operatiens are shown in figures 1 and 2.

The.tatiff structure of majén ports in India is governed by Tariff Authority for Major Ports
(TAMP)Non-major potis:do not fall under gamut of TAMP and have their own independent
tariff structure. Heweyér,-cost calculation and tariff determination are vital for commercial

and financial sustainability of a port.

Sagar Hansa’s visit to terminal:

Sagar Hansa, a ship with 70,000 Gross Registered Tonnage (GRT) carrying 45,000 Metric
Tons (MT) of coal, a monthly visitor on behalf of one of the regular client dealing in power

generation, has reached the outer anchorage of a private port in Gujarat and has sent Notice

5
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of Readiness (NoR) for berthing. The port, as a customary requirement, deputes one of its
pilots to bring the ship from the outer anchorage to the Berth through its 4500 meters of
channel. The entire pilotage is expected to last lhour and is suppoerted by 2 tugs that help in
the smooth berthing of the ship. @

N
The costs of pilotage and usage of tugs for the port are/asﬂn\:
Table 1 \ Q\\\) @

Charge Head ( (3 \Gdst) S
A~
Pilotage and Towage Charges KQ\BQQ? T &)
Berth-hire charges & Rs. WT per day %\7
(X

Zl:lg-hire ch.afges & ‘QN&OOO per hmir\ @@?)
annel Utility m W,OOO @

Anchorage Rs/2 per GRT eﬁiafr
SRS

ur for custo arance after which the cargo is

is berth, normally, is 4750 MT

Once the ship arrives it ta

ay. The details regarding the services

dle the cven in the following sections.

le cargo with their capacities in Cubic Meters

% S.Na.<b S~ Crane Capacity
(o
Q@) Old Gotwald 16.5 CBM

C327 | New Gotwald 37.0 CBM

o <£’) 3 | Titan 13.5 CBM
v
The port T\ies have assigned, as always for this client, Old Gotwald Crane to unload

s ship. The actual cargo lifting capacity stands at 16 CBM per hook-cycle

ull 5 minutes and the carne drops the lifted coal on to the wharf. The crane
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Coal piled on wharf is lifted on to a truck by using 3 pay-loaders that collect 3 tons per move.

A total of 8 workers are engaged to clear and consolidate spillage of coal at the wharf.

Expenses charged for the above berth operations are as follows:

Table 3

Fuel (Diesel) for the Crane 8 Liters per move AN
Wages of Crane Operator ~ TRsN300 per shift of § Hours
Wages for the supervisor on Wharf 7 RS, 500 per shift &8 hdurs

Charges for each Pay-loader (including wages of eperator) “ARs. 1000 per hour

Charges of Workers Rs. 300 per shifi”

Berth-hire charges As given,inlrable 1

The port has allocated 26 dumpers to. carry the“dargo from the wharf to the storage yard
situated at 1.2 kms from the/berth, Each-of the/dumpers, on @n‘\average, takes 30 minutes to
complete a round trip between wharf te yard and can cafry, 12 MT per trip. The dumpers are
owned by an outsour¢ed party for.the-port who chargeste’standard Rs. 35 per MT of cargo

transported betweenwharf to the storage yard. Howevep, the port pays the Rs. 250 per shift as

wages to each of thesedriyers.

As per the standing jorders of the client/ thé_port takes the responsibility of transferring the
cargo through-ratiways. The client hag €ntered into an agreement with Indian railways for the

same and acecordingly he would be'bearing the railway charges.

The pert takes-the responsibilityof transferring the cargo on to the railway rakes that arrive to
collect the s0al. Since there-is time lag between the ship arrival at the port and the arrival of
the railway sidings the port’stores the cargo at its yard. The port incurs Rs. 5 per MT of coal

stored at the yard for@€curnulation & shading, fire extinguishing, and moisture control.

Generally;,a/goads train with 15 rakes, with a capacity of 24 MT each, arrives one day after
the arrival ofsship to carry cargo to client’s location. Once the rail rakes arrive the port
transférs the cargo from yard to railway line that is 0.5 kms away. The port employs 15
dumpers to carry the cargo and each of the dumpers would need around 10 minutes on an

average to make a round trip. The dumper charges here stand at a standard Rs. 15 per each
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MT of coal handled. Wages for the drivers of dumpers are calculated separately. The dumper
before reaching the railway line goes to the weigh bridge for recording of the cargo
transferred and the charges for the weight bridge services stand at Rs.\20 per truck per visit.

The port employs 3 pay-loaders to lift the coal from the groufid-to the dumpers and employs
15 workers to consolidate and clear coal on the ground. The charges.for usage of €dch

dumper stand of Rs. 1000 per hour and the wages for the-workers are Rs. 250 per shift:

Dumpers dump coal next to each of the railway rakes-where the port employs 250 daily
labors who would lift the cargo and drop it in\the.railway rakes. Of them, D50 would be
carrying the coal into the railway rakes and-remaining 100/are responsibieito fill the bags
with coal to be carried. Each of the labor canlift S0 kgs per trip and-ea¢h round trip would
last for 5 minutes. Wages to the labor used.at the-railway sidingstand’at Rs. 300 per shift.
The port also employs 15 gang men who are responsible for the smeoth and speedy lifting of
coal on to the rail rakes and each of'these gang men are paid Rs:-500 per shift. Generally, the

process takes around 4 hours to‘get compieted and the porthandles 3 trains per day.

The costs involved for\previdirng these services are‘gcalewiated by the accounts department and
are based on the¢/information provided by the operations department of the port. As a policy

the port maintains 16% profit margin and sets'its tariff accordingly.

Challenges:

Puzzled-with ‘the swdden advice-of-operations manager, Mr. Patil went to Mr. Anil Biswas,
Yard-Manager to have a therough understanding on the yard operations. They have visited
each_of\the processes involved in the entire chain of operations involved in handling a ship.
During their visit theydnteracted will all possible persons and tried to take their opinion.
Interactions with—ex¢ecifives and workers at the facilities gave them the confidence in the

processes but could not lead any idea on how the costs could be reduced.

However, "during his visit to the berths they observed that the conveyor belt facility,
connegfing the berth and storage yard, acquired by the port is lying idle. They recollected that

dae o inadequate and interrupted power supply the usage of the facility is put on hold.
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Mr. Biswas, immediately called the maintenance manager to know the possibility of the
usage of the conveyor belt. The discussions lead them to the conclusion that the conveyor belt

can be put to use with negligible re-operational cost as the port has access to power at Rs. 15

estart the operatiO@
T per h %
()%_of its capacity consm%O

eft with the taggndoing the

pacity of the

conveyor belt. He aims to arrive at an ¢ ag onclusion and he e- 6lve the problem on

hand. Since he is to convince Mr. A

& reductio& sts if conveyor belt is

involved under both the alternatives I
opted. \ @
Note: Assume a standafd Cubic Metes, @@e of the coal.

>

N
S
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Exhibit — I — Pricing Objectives of Ports

: The formulation of pricing policies and subsequent tariffs of ports eften cover the following

a. Promotion of the most efficient use of the facilities @re' cing sy%%

pricing objectives':

influence the utilization of assets particularl emand for the se is
price elastic. If the demand for a service in inela - asures, ge\@ more
authoritative than pricing, have to be foun @

b. Retention of benefits resulting from.i ; the count reby the port

charges are fixed at a level that the bene sing from port

c. Recover sufficient revenu al objectiv; gﬁéreby financial reserves
may be built-up to meetunexpected-future contingengj

Indian ports set their \ basis whg@% rt can set its tariff structure on

the basis of the costs that i ends to’handle the Unfortunately the costs incurred by
go are very hj to numerous inherent constrains faced
te from the agents. At the same time the

e tariff structure’imposed by Tariff Authority for Major Ports
O
e ports have the@xtage of getting started in the recent past and are

atest infras 1 setup. The usage of modern equipment brings down
so their tariff is generally competitive. This gives an

Cch
ide additional services to their clients and enhance their

Even at the in

Q
le’ evel, tariff setting at ports is a complicated task and is a major
challenge where petts generally impose numerous charges for their services that they offer.
They are ge segregated into three categories namely general tariffs, facility tariffs, and

service ta ich are further divided into a series of individual charges as given in the

follow' le.
g

! United Nations Conference on Trade and Development, Port Pricing, 1975, pp. 9-10.

10
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Table — 1
Different tariff categories
Categories Type of charges Charging units Differentiation
* Conservancy, port | ¢ Vessel GRT, NRT, * Type of vessel
General dues length, beam, draft
tariffs * Wharfage * Freight or nietric_ton, * Type of commaodity
cubic metre, TEU
* Berth hire e Metre-hour, berth= * Type of berth
Facilities . hour, beith-day
tariffs * Transit storage (short | ¢ Day * Opén~Neor closed
term) storage, days in
sterage
* Pilotage ¢ Vessel movement *Pocation of pilotage
* Towage *—Vesselmovement */Vessel GRT, NRT,
length, beam, draft
* Berthing/unberthing **Vessel movement * Vessel GRT, NRT,
mooring length, beam, draft
* Stevedoring, ~ wharf=-]_* Freight ton, metric)ton, * Form of cargo
handlingy cubic meter{ TEU, box
receiving/délivery
Service * Equipment hire * Halfshaurshour, shift, * Type of equipment
tariffs half-day

Cargo processing

*Warehousing
term)

(long

*Fuel, utilities

]

Freight ton, metric ton,
cubic meter

Week, month
Kg, metric ton, cubic
meter

* Form of cargo
before and after

* Type of storage
(open, closed,
frozen)

* Capacity provided

Source; ;http://‘vvww.unescap.org/ttdw/Publications/TFS _pubs/pub_2190/pub_2190.pdf, page 8.

The coverage of the types.of charges in the above three categories may be as follows:

a. Conservaney <and port dues — charges covering the costs incurred by the port for

providing facilities and services, including safe navigation of vessels. It, further,

includés—dredging, provision of breakwaters, training walls, navigational aids and

harbor, surveillance facilities, but excludes pilotage and tow services as these are

charged separately.

11
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Port dues on ships are based on the type and size of vessel wherein the charges are
based on carrying capacity of the vessel measured in GRT, NRT, and DWT or some
combination of length, beam and draft, and the unit of differentiation should be the type

of vessel.

Wharf-age — a cargo-linked imposed to recover the-costs associated with the prowision
of the basic infrastructure and superstructure of the port te_ facilitate the movement of
cargo from shipside to hinterland and vice verpsa: It includes costs for services like
roadways, railways, quays, parking areas, transit shed facilities, policecsurveillance etc.,
These charges are charged on the basis-of freight ton, mietric ton, cabicimeters or TEU,

and its differentiation unit is the type of-cargo.

Berth hire — levied for the usage‘of berth\that is parked for some period at the berth side
of the port. Expenses~such™as. provisigns, maintenianice’ and operation of docks,
maintenance of dredged depths alongside and in the dock basin, fendering, provision of
quays and facilities provided on.the quay apronare censidered. The charges are linked
to the meter-hours, computed asthe length ofithevvessel multiplied by the hours that he

vessel is berthed.

Transit storage, —cost of storing goods at the sheds or open yard of the port and the
charging unit4s the amount of storage occupied multiplied by the period of storage
measured in days/ The storage-sfgoods can be differentiated on the basis of dwell time.

The chatges, generally, diffef on the basis of type of storage, and cargo stored.

Pilotage — most often—a_compulsory, calculated on GRT of the vessel or a charge per

shipyIt can be différentiated with the location where the pilotage starts and ends.

Towage —/nermaily included in pilotage itself. Towing charges diverge with the size of
tugboat used and the time taken. However, some ports have a fixed rate for towage
irrespectiveof time taken for the operation and changes with type and size of vessel.

Meering/unmooring (berthing/un-berthing) — charged for the vessel movement, but can
bedifferentiated by the vessel’s size measured in GRT, NRT or some combination of

terigth, beam, and draft.

12
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h. Stevedore-age — linked to the costs involved to loading or/and unloading of cargo.

ovide the service free
ges~of the over :
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Exhibit — I — ESCAP/UNDP Model Port Tariff Structure

It may, however, be noted that there exists no universall eptable and 1mplementt

standard set of rules and policies for setting the tariff structure

NS Q%

Table — 2 \ (\\\> &

Table : ESCAP/UNDP Mo \'QMLLS)ru ture (\

. "
Service Component/ type of \ \ C Mystem /(\@
sis

group service \)Ulyts Recipient
, (= Port/Other
Conservancy ize of Ship GRT £ responsible

body

(N

\y&} -~ \ Shipping
Port Due/> i Ship @ i Port
ine

JAN
Navigation T Shippin Port/Pilotage
& Pilo K/\ X?Shlp Tlme % F’P ¢ iy ¢
(tagi b rs line Association
\\S\ Tug time 1nvo%}7 Number | Shipping Port/Tug
ce
> Size of S GRT line owner
/N
Shipping

GRT Port
line

/\\
B

=

=

o

=

Hours Shipping
GRT line

Port

\Iﬁme/weight/size Tonnes/ | Consignee/
Be harfage < | . Port
&} of cargo TEU/m Consignor

Shipping
Amount consumed Various i Port
ine

%
7
@

@‘ S év Volume/weight/size | Tonnes/ Shipping Provider of
& of cargo TEU/m' line service

Volume/weight/size | Tonnes/ | Consignee/ | Provider of
%arf handling

Cargo of cargo TEU/m' | Consignor service

/<>

Operations Volume/weight/size | Tonnes/ | Consignee/ | Provider of
‘% Extra-movement X . .
@ " of cargo TEU/m Consignor service
% Special cargo Volume/weight/size Unit Shipping Provider of
handling of cargo Types Line service

14
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Type of special
handling
Tonnes/
_ Provider of
Storage Time TEU

Packing/unpacking

service @
INCA
. N 2
Volume/weight/size . 4 Shipping Pro f
< bLine @ce
it type
RN
) ) \/ QEQ{uipment/
Equipmen/service/ CD
_ Hours of use by'ite IS Steve services
facility hire %
owner
. (X

of cargo

)

o)

Real estate licensing I z/
Other 4
management services iou Vario irer Port
Business 9
and consultancy etc.

&
Notes: GRT = Gross Registere}/%\m}ge,\ ~ T;)U = Twenty-@iﬁ]quivalent Units

Source: http://www.unescap.(q{g/ttd@/Pu\Bﬁszﬁmgs/TFS pubs/pu(]:(\ll %fpub 2190 ch2.pdf, page 10.
A Q

15
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Exhibit — III - Approaches for Port Pricing

As given in the above Table — 2, the tariff structure is classified into four service groups =

Navigation, Berth Side, Cargo Operations, and Others/ Each of these groups is fufther

described in relation to the charging mode, and parties_te _be Lharged in the following

sections.

a. Cost-based pricing — services like pilotdge, towage;—berthing/unberthing,\ vhooring,

stevedoring, wharf-handling, receiving/delivery, cargo, processing ete:\are) charged on

the basis of costs expended by the peft-This costing method can furtheirbe classified as:

1.

ii.

iii.

Average cost pricing — calculated-by. adding the total fixed-aad variable costs and
dividing this sum by theprojected demand’ for the services-This method has the
advantage of revenues that\cover the total costs, assuining the projected demand
will be realized. Thissmethod has’the drawback otsetting high prices during low
demand and lower prices when demand is high:

Variable cost pricing~< calculated by dividing<the total variable costs by the
projected._demand for\the Services and.thefacilities. This approach would be
appropriat¢ where variable costs are/jarge’/in share, of the total costs as in labor-
intensive-break-bulk.cargo handling eoperations due to the use of casual labor.
Marginal ¢ostpricing — calculated-by dividing the marginal costs by the projected
marginal demand for the services: Tariff based on the unit marginal costs mandates
for the relationship between variable costs and expected throughput demand be
known for the peried -during which the price will prevail. However, it is
challenging and tinie-consuming to obtain this information. The difficulty in
correlating the.changing variable costs in long-term with demand variations has

demotivated(potts from applying this approach.

b. Performance-bgsed pricing — applied for services offered such as berths and storage

facilities—Rerformance-based pricing is subject some rules that include: (i) increase the

tarift with the level of utilization is above the optimum, and (ii) decrease the tariff if the

level-of utilization is below the optimum. With high levels of utilization, congestion

builds up leading to the facility becoming expensive in terms of delay costs. To avoid

this discomfort, the tariff must increase with the level of asset utilization else during

peak periods surcharges have to be introduced. If the level of utilization is far less than

16
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the optimum level, priority is to be given to building up trade, and performance-based
pricing results in a price that covers only variable or marginal costs. This suggests that

the cost of the facility is recovered with other tariffs, or\evwen a subsidy. Subsidy,

however, will result in unwarranted user behavior. So,
price that stands higher than that suggested by the ari%e Or marg

efficient behavior by the users.

enough revenues & an cover all
ding those n: ered through a
ethod is a co % eature of pricing

are ] eteroge
eligd upo essfully the structure of
sers. Indw@tarlffs for different cargos

g different cargos according to

ariffs to potential market demand and

clating the ,@

to maxim ash flow, attain good utilization of facilities,

ulate ma@gwth and improve profitability.
O
@**********

17





