"I Port Capacity Analysis and Port Selection

2-1 Port Capacity Analysis

The contamei cargo volume for 1987/ 88 is est1mated to be approx e 7 X 106 tonnes and that
_ for 1999/2000 approx. 5 9 x.10° tonnes and to handle these volumes a 2- ‘berth contamer ter-
minal. and ‘a. 6-berth termmal will be necessary - 1cspect1ve1y To gualantce a container- termmal :
wrth the necessary scale two proposals are bemg consrdeled l) to burld the required. number of

bertlis from scratch and 2) to convert ex1st1ng belths Apart from necessary checks ‘and other o

problems concermng the: latter proposal the deusron of whether two berths be newly con—
structed 6 converted from exsrstlng berths must be made consrdermg the total poit capaclty in
Pakrstan In thrs case, the plan to construct: new contamer ‘berths from scratch wrll yleld better
results for the same: mvestment Note that 4 two ‘berth contamer termmal is equrvalent length-

wise to - three ex1st1ng berths SO, the conversron of ex1st1ng berths 1nto contamer oerths will .
' 'mean as compared to’ the construct10n ot" new berths that from the start of constructmn thef
overall capacrty of thc port to handle cargo wrll be decreased thus creatmg the need for extr a‘:
oonvenhonal berths nnmedrately or soon after the sta1t of work o

“In the case -of Karac]n the conversron of exrstmg berths is structurally prob]emahc but at’

. Qasnn the- wharves under constructron at present Malgmal Wharf No 5 - No 7; have nearly-
the correct spec1f;cat1on wrth regard to. structure length depth ava1lable quay space otc to allow.
for conversion to full- ﬂedged contamer berths env1saged in the Urgent Plan o . . _
A comparatlve analysrs for both of. the proposals (new constructlon or Conversron) had been
carried out with regard to the relatlon between the dry cargo volume and the overall capacrty
for handling port cargo m Pakistan. The results of the analys1s are evaluated in terms of the sh1ps
waiting trme A summary of the results are set out below (refer to Frg 8) .

i): In the casc of constructmg new: berths the slups wartmg trme can be held: at loss: than one

. day during the whole period from 1983—2993 but on the other hand under conversion

= ‘the waiting time: will exceed one day except for the 3 year penod from 1989 91.

i) 'Analysrs of the berths assumrng a ﬂuctuatlon in cargo volume 1ndicate that wrth a 5%
.rncrease the shrps waltrng time can be held to less than 5. days tintil 1994 under the new
constructlon plan, whereas under conversron the waltmg trme only be held to less than 5

' days for the period 1989— 91 and beyond that period’ the waltmg trme may be more than_
10— SO days, with resultant severe congestlon B .
The volume of cargo in ports Ain partlcular bulk cargo, is subjeot 1o great seasonal and annual
variation, and_ m__,plannmg._rt seems necessary to make allowance for around a 10% fluctuatnon.
As, thc’r’efore’ the result of 'the above anal'ysis'ilndic'ate"the likelihood of severe port congestion
' even assummg 5% mcrease m cargo volume under the conversion plan, this report had “adopted
- -the proposai f or constructmg new berths, ' :
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. 2-2. :Port Selection. -

22-1° O_'utline |

]n considering whether the 2 berths to be built uncler the Urgent Plan wou]d be bettet bmlt at
" Kar achi or Qasnn it must be said first of all that the results of mdependcnt stuches show that it is
both: techmcally and' econonucatly feas1ble to bluld them.at gither port i '

However it is clearly dlsadvantageous to build. one-berth at gach p01t as compaled to bu1ld-
1ng them both at the same p01t and so.it is necessaly to select one of the two ports

. For tlns a: detalled comparison is necesary, , . o ; _ . :

A.port ‘provides a.spacc for vauous comphcated actmtles mvolvmg mlscellaneous agencies,
functions ete:; hence there are various v1ewpomts and:corrésponding decisions in port- selection. '

_' Among many- relevant pioblems the present report has selected the points shown below as

key factorsin assunng smooth and efficienit contamerlzatlon ; e :

These key tactom unammously mchcate the 1eiat1ve advantaoe ot the Port of Kalachi over the
Pmt of QaSIm The key factoxs in this companson are.as: follows: : :
i) -Ecohomic Profltablhty : O o

Internal rate of return (IRR) can be taken as a basis f01 eéonomic comparlson ‘sifice the scale
of the prOJect is almost same at elther port. S B D e Do

-1t has'been found that. the internal rate’of return (iRR) at the Port of Karachl i3'14.3% while
~ that for the Port of QaSIm is 12.2%. The former is 2. l% hlgher ‘than the Iatter ‘This dlfference

may appear small, yet it is a definite factor. R ; '

The dlfference §tems mamly from such additional costs at ‘Qasim as investment in miscel-

laneous’ po_rt related mfrastru_ctures, expendltures for commutor traffic to/from Karachi, etc.

'11) Trafﬁc Congestron m Karachi ‘

In geog: aph1ca1 terms Qasm is clealy more advantageous But contamer transport carrymg
mainly general cargo,is of purely commercial charaeter ‘50 there isa’ correspondmg need for
weH orgamzed functlons and fac1ht1es A conclusmn drawn from purely geog1 aphlc conslderatlon
may be mlsleadmg ' : Con SRS _ o RN

' As isexplained ‘in detail later, mvoived in thé so’ called “roundabout tfanspo'ttatioii' *in the
two major ports in. the' Tokyo ‘Bay ‘Area, Yokohama and’ ‘Tokyo, speak elonquentiy of the com-
mercial charactei of container transport and the relatlonshlp between Karachl and Qa51m Ports
bears a strong resemblance both in terms of history in port related ‘rivestment and in ferms of
mutual posmon to that in Tokyo- Bay. it follows that 1f Qasm were. chosen, a conSIderable
part ‘of: contamers/eontamer cargo going: stralght inland ‘would do so via Karachi and the likeli-
hood of this: contmumg in the long term is rather great R N PN T

In this 31tuat10n gomg from Qasim to Karachi and then from Karachl to mland the. contamel '
cargo las to pass’ through Karachi:twice. Even if-only: half the. contamex cargo were to do this, it
comes to the .same thmg as 1f all the cargo were to be-taken from Karachl in-the flrst place. '1h1s
w1ll not only fail to. reheve the trafflc congestion in Karachi: but 'will even bring about addltlonai
and otherwise’ unnecessary costs caused by: this-“roundabout transportation R R

At is difficult to estlmate what volume of: tlafflc will foilow this “roundabout - transportat;on



and for how long a-time. However the Port of Tokyo is; to some extent, equipped with com-
mercial functlons wh’ered's ‘the si’ttlation"eppears ifuch inore ‘serious in Keraehi Qasim than
YokohalnwﬂTokyo Thus, the actual stat1stlcs for Tokyo Bay, as given betow, should. be.con- '
'suie:erl as a minimum possrblhty Accordmg to these a fngures 1oughly 50% moves in a round-
_ 'lbOl]t" 'way, tluee years aftel having mtloducmg full- fle(tged eontqmerrz‘ttron i 'I‘okyo Bay angd
1oughly 30% seven years after : : SRR R

From the dbove, 1t is dlffrcult to conme\re th'lf the t1aft‘w congestlon in Karachr w1ll be in
_ any’ way: releaved by the se]ectlon of Qasrm On the other “hand, if Karachi is ehosen ‘as is shown
~in '[hlS repont the gate of the new termmal wﬂl be srtuated to the west of the gate to: the present

: port, and it-is poss:ble that, bypassmg the north of Karachn by ‘taking the Manpur Road Trom
~the west of Karaehl and gomg stmght onto the Superh!ghway, there will only bea shght increase
one’* mlssmg lmk” pait of ‘the by-pass S FEE N :

- In Summary, it can not be concluded that Qasim Port" has any. advantages in rehevmg trafflc
congestmn in Karachi at least 1n the short term. ‘Further, in eonsldermg the nature of the. two
expenses namely dddmonal and otherwrse unnecessary cost for the “roundabout’ transpoatdtnon
and the mvestment for completlon of the bypass to the. Super l’Ilgthly, it. may be sa1cl that it is
better to. seieet Karaelu in the present crroumstances
111) Regular Shsppmg (,ompcmy Consrderahon . . . - C

One factor that. can not be: determme(l mterm]iy is the queshon of the contamel carrier’s.
port preference. Although then _mam.concern is port charg_es, there are other _:fac_tors such__as the
length, 'alig'nment 'eiltation etc. of the 'ﬁpproach'chmhel and un'der free competitiorl it can not
be said that Qasim- has sufflcient attraction as. a port of call for liner operators : S

Therefore even 1f Karach1 Port were to remam as it is and a full- ﬂedged contamer termmal
were bu11t at Qasxm under’ free compehtron ‘it is more than likely that contamers transported
by lmers wrll still coneentrate at Kalachl e

1t can, “not be- overlooked that in. these eond1t10ns the mcrease of full container vessels in
number wrll be, unexpeotedly slowed, down e C :

It must be pomted out here that the dlscusmon so far has eoncerned lmers whlch must f0110w
‘a schedule in Cdllmg at a tumber of d1fferent ports The srtuatton is dlfferent however for
trdmpers or. bulkers whxch cames cargo .oman, 1nd1v1dual contract, since. should -any of the
problem raised above occm they can be resolved unde1 the terms of the contl act

2.-2-2 Di.s'cu.ssion on, Var-iou,_e As_pects
1y EngmeermgAspect SR - Tl I S R T :
’lhere is no substantlal dlfference in scale and structure for the. container termmal required
~for Karachi and- Qasrm Ports, but some of the surroundmg cond1t10ns are ‘different, brmgmg
a shght drfference in pro;ect cost. As: shown in: Tab]e 4; the. prOJect cost of. the: Urgent Plan for
Kardchi-amounts ‘to'about - 115" ‘million: U S. dollars apploxnnately 10% htgher than' that:for
':Qasnn at about 103 ‘miltion ‘U.S." dollars: This is due mainly- to the differences in-cost for
dredgmg/reclamatlon work fand access railfroad. l" he bed. soil‘in ‘the. project- site at-Karachiris’
classified medlum to hard and this makes: the cost of dredglng/reclamatlon work: hlgher than that
for .Qasnn by about 4.9 million U:S. dollars: The other faotor in the cost difference is'the distance

a _'26_;



of the contamer terminal site Trom the exrstmg road/rall network. The termmal srte in Karachl
- has been selected at a -preater drstanee compared with' that at Qasm1 in eonslderatron of the sorl_
balance in’ dledgmg/reclamatron ‘and the hdrdness of thc sea bed materral The access road is -
allgncd to meet Maunpur Road with a fly-over to avoid a level erossmg with Karaeln Crrcular
Rdllway The construction cost of an access rall/ioad and slope proteetlon in Karachi is hlgher '
than that in Qasrm by dbout 5.0 m1ll10n U.S:-dollars, -
_ ‘The” quay wall wolk differs m the drmenston of calssons hardness of the bed sod ‘construc-
tion methods etc for both’ ports, biit these caricell out. g1v1ng nearly the same construchon cost.
As for futiire land avaﬂabllrty, both Kalachr and Qasrm Portsare favored by a spaelous area
dnd thereisno hrndranee to future 1)01t expansion in both Ports:

2) Operatronal Aspeel _ . .

' There is: no comparlson between the two ports from the v1ewpomt of operatronal experrenee
The modern development of Karachr Port started in 1854 with dredgrng of the main channel, and
at present 1t has 24 multlpurpose berths and 4 011 p1ers In 1980 Karachi Port: handled about 15 -
mrlhon fons of dry/wet cargoes “Including more: than 50, 000 TEU of eontamer eargo In Qasim
'Port however there are, “at Margmal Wharf 4 ber ths completed and’3 berths under construetmn
'1nd Iron Ore and Coal Berth In 1980 the Iron Ore and Coal ‘Béith started bulk cargo handlmg
to feed rdw materral to Steel Mrll but all the berths at Margrnal What are in operat1on

o Due to thc drffelence in past expenenee descubed above Qasrm Port lags far behind Karachi
Port in port operat1on ‘ ' ) ' ' '

3) Approach Channel , . RS

The approach channel in Kamehr Port i is much shorter and casier to marntame than that in
Qas1m Port I‘he 'lpproaeh o the container terrnmal in Karachi Port is about 11k long and
almost stralght in '1l1gnment whlle ‘the channeél in Qasrm Port is 42 km long’ and rathet compli-
cated along the reach of the inner ereek On the outer channel of ‘Qasim Port mamtenance
dledgmg of about 1.8 million m per year is necessary to keep the reqtured depth at an equrl-

3

1bnum stdge whlle about 1 0 m1lhon m 1s ealculated as necessary for Karachi Port

4-). Conrmereral Aspect o

As mentloned m 2) Operatronal Aspe(‘t Qasrm Port st1rted bulk cargo handlmg oniy m 1980
le]d polt related 1nfrastructure and functlons have not been developed yet. Contamer transporta—'
tron deals substantlally wrth general cargo whreh ean be smoothly transported only when fully
supported by a well developed mfrastructure and functrons of '1 commercral nature Therefore
' the eontamer termmal 1f eonstructed m Qasrm wrll neeessrtate mvestment in port related 1nfnst-
'ructure ln Kdi’d(,hl thrs mfrastrueture has aheady been developed dnd httle 1nvestment 1s re—
quired il , : : ' : ' ' '
' Next the port nsus As can be seen from the example the mam faetor 1s the drfferenee in
port charges For eompanson of the two p01 ts ehalges the f1gures for an average srze cargo vessel
_ (5 900 GR'I 3 400 NRT) carrying genel -al ¢argo and unloadmg over 7 days are Ulven below ‘

R



TR L ‘Karaehl_ e Qasim R'ati_o,:
Port.Due . 3RstRT o 10,200 Rs. lSSRs/GR’l - ".-109’..150-RS

Berthage - OSRyNRT/day . 11900 43Rs/GRT/day 177,590 - .-
Pllotage - IRy/NRT(njont) 6800 . 4RSNRT(infouty 27,200
. SwTotal . ..28900 SubTotal . 313940
o @198 . _.@Guniy). 109
. Wharfage  I6Rst  80000Rs 48Rst  240000Rs - .
- e . (e 30
GrmdTotal . 108900Rs. - GrandTotal  553940Rs . o
: ) (11,eoe$_). IR (559545) Losa

As ‘can be seen. from the above the charges for Qasun a1e set much lugher than for Karaclu in
all respects Of these, the total of the port dues berthage and pllotage costs wluch the shrpprng
company must bear 1s compared wrth the total flClght charge on a Journey flOI'[l Tokyo to
_ Karachl ($95/t XS 000 t= $El~75 000) O 6% in the case of Karaclu and 6 7% in the case of Qasnn
a eons1derable drfference Charges for 1c°ular sluppmg carrymg general cargo are usually frxed by
.md1v1dual conference and if there m another near by port the shlppmg company w1ll mturally
choose the cheaper one On the other hand th]s in nevcr the case for nregulal shlppmg, smce the
frelght rates are not frxed Furthermore smce bulk cargo in usually government cargo 1t can be '
_dlreoted to use a SpeCLflC port.in accordance wrth government pohcy The drfference 1n port
charges for general cargo is partlcularly 1rnportant to semi- contamer slnps ln other words even'
if a contamer termmal were” built at Qasim, it is. llkely that semi- -container shlpplng company
would still go to Karachl and it can.be expécted ‘that there would be more Sol‘ﬂl container S]’llpS
using Karachl than full eontamer slups using Qas1m ) . R

The. constructlon ofa contamer terminal at Qasrm wrth full conta1ne1 shrps belng handled
-at Qas1m and sem1 contamer ShlpS separately at K'rr':chr would mcan that rt would be dlff1cult
to create-a. un1fred and highly effectlve container transport system

5) Clty/Inland Trafﬁc : L _ . _ s
Karachr City suffers: frorn heavy trattlc congestlon par tu,ularly 1n the c1ty alea whde there is
no traffic problem around the Qasnn ‘area with a newly. constructcd acgess. road and Natjonal
_ nghway nearby Accordmg to a cargo flow analys1s about 40% ot port cargo orrglnates or
' is destlned f01 thc Karach1 area and the remalnder is transported to/fr om up country The traffic
congeshon in: Karach1 1n the case of constructmg the contamer Lermma] m Qasnn together wrth
_ sufﬁcrent 1nfrastructure could be reduced by removrng the through traffrc to/ from up country
' from Karachl C1ty Whlle the traffrc condltrons in Karachl w1ll rcrnam alrnost the same for cargo
to/from Karachl area alone even rf the contamer termmal rs constructed 1n Qas1m “Ther efore 1n
- the case of a contamer termlnal constructed m Karachr the Team has recomrnended an nnprove-

' _ment of roads along the outskzrts of Karach1 Crty through Maurrpur Road Estate Avenue and. up L

lo. the Super H1ghway m order to reduce the t1aff1c congestron in the crty lt should be noted'
-that contamerlzatron does not necessarlly put an add1t10nal traffrc volume but is merely a conver~
sion ¢ of traffic means. ' '

— IR .



IS T addltlon to 'the. above it is’necessary to grve suff:uent eonszdelatlon to: tho transport '
'oongestron that has fol]owed the mtroductlon of contamel transport in Japan, -as: will be ex:
. plaiied in the followmg Asa devlopmental ‘mode for this 1eport We ' may: cite the example of
the eonstruetton of cohtainer terniindl at Tokyo and Yokohama Ports ~The contamer termmal
at, Yokohama was -built in 1969, and that at Tokyo 2 ycars later in .1971. Yokohama having a
long lustory of - handhng general cargoe, the mtrastlucture for supportmg port..activities was'
suffrcrently developed in the surrounding area: On the other hand general cargo has only: recently
begun: to be handled: at Tokyo and. in this sense the srtuatlon resembles that of: Karaohr and
Qasrm Ports. S ‘ : C . R L
“As: the’ result. of cont'nner termmal bemg bu1lt at about the same. time at ports Wltll these
characterrstlcs ‘2’ unique phenomenon wh1et1 has been termed roundabout transporta‘uon” has
occured in the. flow of cargo through. the area surroundmg the ‘ports; as will: be explained: below.
This - roundabout transportatnon OCCurs- in the following mannes. In the case of imports.cargo
unloaded’ at Tol(yo is transported to Yokohama, some 25 km to the south, temoved- from its
containes: there and theri -brouight back to Tokyo again. For exports :the : TEVErSe. happens; in
erther case: because of the under development of port-related 1nfrastructure m Tokyo there is a
wasted journey from Tokyo — Yokohama (approx. 25 km).. This follows the results of a survey
into this réundabout’ transpor_tatron_ conducted for the month of. October in 1974 and 1978..; ;

‘Roundabout Transportation of Container Catgo in Tokyo (Unit, t). -
' Qet.1974 -~ . o Ot 1978
Import - Export Total Import Export: “Total: -

Volume of cargo sub]ect to
roundabout transportatmn

Total volume of cargo © b 138,590 130931 269,521 217,861 193,174 411,035

aoundabout transporation 380%  S30%  453%  289%  28.0%  28.5%

52,696 69,494 122,190 62,872 - 54,104 116976

From the above it can be seen that in Tokyo in 1974 3 years after the completion of the
contamer termmal approx1mately half of the total volume of calgo was subject to:this round-
about transportahon and in 1978, 7 years after completion, the flgme was 1/3 Ifa contamer
termmal were constmcted at Qasim the same type of phenomenon can be expected to- oecur and
_ moreover “since the mfrastrueture at Qasim is less developed than at Tokyo the figures are
l:kely to be 0reater This not only iecans that a large part of the cargo gomg up- country from
Q’ISIm would pass through Karachi, but also that the traffre congestron in Karachi i hkely to
becoime much worse Moreover if roundabout transport‘ition were to occur, a secondary trans»
port system to cope with it would become necessary.

6) hconomre Returns IRR _

“This pro;eet has. been evaluated as economlcally feasrble in terms of IRR (internal rate of
- return) as-shown in Table 4. IRR s calculated ona shadow pr1ee base are 14.3% for Karachi Port
s amt 12.2% for Qasim Port, . : _
- F he total measurable benefrts to be evaludted in the present analysrs as ment1oned in PART

—=29— .



Vi, are consrdered to be almost the" same for both ports. Thus, the above difference of IRRs is
due to dlfferences of caprtal and runhing costs in both. por tsr R :
AmOng the caprtal costs the ‘construction cost of port f’lorlmes in Karacln Port is about 115' ‘
mllllon US. dollars and is about 10% hlgher than' that for Qasrm Port However in the case of
Qasrm Port 1t 1s necessary to mvest in. variouy port supporting’ 111f1astruoture to secure smooth
contamer transportatron But here in-order to avoid overestimation of the beneflts, WE assume
,that all labourers related to container tlansporhtlon will .commute to Qasnn flom Karachi City,
_rather than oonstructmg all tite’ f'l(:}hties such as offices for stevedoung companies ‘md agencres '
laboulers houses and shops etc. o : . .
The mvestment to’ provrde ‘3. mmxmum port supportmg mfrastructme is estimated - to be
15.2 nulllon Us. dollals excludmg l‘md acqulsltlon costs. However takmg into account that
these facilities could be also used for.porit-activities other than contaider transport'rtlon 1.6
mllhon U.S: dallars, equrv'llent to SO% of tlle above estimate, has' been- fmally adopted in the
'-present analysis. _ . : _ : : L g
In’ addrtron to the above the opeiatron and mdmtenance Costs fon Qasrm Port are hlgher than .
'that for Karachr Port by about 5 0 mr]hon us. dollars ‘due mamly toa lugher mamtenance
' dredgmg ¢ost’ and commuter ‘traffic’ ‘cost. The latter mvolves the operatronal oosts for commuter
' trafﬁo from Karaohr to Qasrm and for 1elated busmess tI‘lpS and tlrerr cost; '
' “The eventual IRR for’ Karachr Port will be about 2% hlgher than that for Qas1m Port. There
is no significant drfference between shadow and market pricings, and this cah be explained by the
fact that neatly 80% of all the benefits are v‘alucd_almost the same on both the shadow and the .
‘market price base. . ' ' ' ' ' :
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2)

3)

4)

5)

6)

Table 4 Cm'ﬁpari_s.on.of Karachi and .Qa_.sim Port

-Engmeermg aspect
' Dredgmg work bed soil
Quay wall, erown height

Access 1'05’d/rail, length
Future expansion, land

- Project cost

Opéréti'o'nal_ aspect
: Port-oﬁcfati_(‘)n

Containet handling

_- Semi/Full-cont. ship

Navigational channel -
Approach channel, length
Maintenance dredging

Commc_rcial aspect

Port related function

Port tariff, general cargo
buik caigo

City/Inlan'd traffic.
City traffic,' o

Inland trafflc port/up—country

dlstance by rail

Economic return, IRR -
Shadow pricing
Market plficing'

Karachi

medimﬁ ‘fo hard

+4.5'm
3.8 km
available -
115 mil. US$

experlenced
expenenced
unified handling

1Pkm -
1.0 mil. m?

exist

to be bypésse’dﬂ

1200 kst

o 143%.

148%

Qasim

‘medium
.+5L2 m
. 2:5 km
available
103 mil. US§

a liitl_e_ .
none.
Separated handling

42 km
1.8 mil. m?

partly uhder-cbnst_rﬁétidn
5
10

possible f_oundabout
transportation

. 1,180 km -

o 12.2%
12.7%






“Tnland Container Tranisport:

De;\.r_éio_'pﬂmenf Plan '

- Ecotiomic Analysis .

“Financial Analysis”







SUMMARY
-1, Container Traffic Forecast

A maritime contamer tlaffle forecast mvolves two: steps F;rst there must be the usual
: seftborne catrgo forecast (total cargo forecast) not specific to cont'lmel traffic. The second step is
to estimate the quantity of conta1ne1 cargo out of the total seaborne cargo ' :
-~ Traffic foreeasts conducted in the past’ are rev1ewed and assumed {o comprlse ‘the “entire
volume of future port caigo The volume of future contamer tr aff1c is foreeasted by cons1denng
'contamenzablhty of each commod1ty through analysis of past -trends of contamenzation and
“whether- the sea” route is already contamenzed or- not. The growth of contamenzatlon is
approx1mated by'a loglstic curve in wluch the hlstoncai trend and ultlmate eontamerlzabﬂlty are
taken 1nt0 account : .
The - target’ year for, ‘the \/Iaster Plan is set at 2000 while for ‘the- Urgent Plan ‘a possﬂ)le
“completion year of 1987 has been set wh1ch allows suff1c1ent time for various procedural steps
- such as a detaxl design, loan negotianons tendermg requlrements etc :

- The volumes of container cargo in the above years are shown in Table 1. and summanzed as
- below, ' ' ‘

1987-88 - 1999 2000

Volume of Container Cargo ._ ' .Export' - '__89.(.) - 2 655
(000 ton)" C mport 857 - 3271

Total - - 1,747 . 5876
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2. Inland Container Transport

The main consumption centres in Pakistan, except_' Karachi and Hy(_lerabad,._are located_in the -
Punjab provinc‘e some. 1,200 'km away from Karachi Port. In order to transport seaborne
contamers safely, economlcally and qtuckly over such a long distance, various aspeets of
transportatron are studied and summanzed below. : ' . ' ;

Bottlenecks for mland contamer transport on exrstmg rculw*ly and roads in Paklstan and
speeaally it Katachi Clty, were found through mventory studies in chapter 1and 2,

Secondly, the present distubutmn pattern of seaborne contamerrzable cargoes between
Karachr Poit and up-countries’ Was. estunated in chaptcr 3-on the basis of NTRC Roa(l O/D data
- and railway O/D Tables. In addltlon future distribution of seaborne container cargoes in
1987/88 and 1999/2000 were also estrmated for the uture demand of seaborie eargo trafflc The
Results are summanzed in Table 2. ' _ ,

Selection of an inland container transpmt system was Inade in ehapter 4 l)y comparmg the
‘two altérnatives shown in Fig. 1. Asa result the muttimodal transpmt system was selected for
the sectlon between the port and the north regions, including Lahore, agamst ‘the direct road
transport system Therefore a unit- tram -system is to be 1ntroduced between the port and the
Intand Container Freight Statlon at Lahore A o . _

Aceordmg to the eomparlson stud1es the’ present vaiue for the muitlmodal transport system
i.e. rail and road transport is only about half that of the direct road transport system’ Cost flows .
of alternatives for a prOJect life of 20 years are shown in Table 3 and Table 4. _

.lelly, procurement of re_qurred railway container transport equipment and i;nprovementof
roads in Karachi for inland container transport: were proposed by the team on the basis of the
above studies. Those pro‘posals:for_ both urgent and master-plans are shown in Table 56,
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Table 2 Container Traffic by Area in }987/88 and 1999/2000

Year:_:’1987188 e Ty ' (Unit: -.;000 tonnes)

e Case I: Tacluding Military Tiaffic
Arca : —

Import | VExp.()rrf g : ' Total Nk : Pnonty

Karachi . | S0 | 300 | 631 | KamchiPort
Mitn | e | e | 2 | 2
Clahore | 360 | 3s9 | o 79 | q0

' Peshawar SRR I ISR SN R A -
Queta | s | o | sg a4

N

Total 857 890 4T

Year:-l999]2000 e . S e '.(Uni_t: - ,OOGItonnes)f

Case T: Including Military Traffic

Area -

_ I:ﬂport Expori" - .To.{al - Pnonty
Kaachi | 17239 9SS 2,194 . Karachi Port
CMulten | 2507 - as3 703 | 2
CLahore | 1351 | 1081 o242 |
-:.Péshawaf. o _ .1_7_'5 | 63 . _ 3_38 . . _ 3
Quetta” . | 206 13| 209 4

OOR LW N e |

Total 3221 2655 | 5876
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Table 4 Cost Fiow of Roﬁcfi"l‘ransport Systerh

‘ %felﬂl' .

Terﬁi@al Cost

‘Port  Termi

inal

~ Road Transport Cost
{1360 ¥m) FCL + LCL

Capital

H.E

S.Total

. Capital - H.E

8.Total

Road

Cost -

Total :

. Cost:

ﬁiﬁc.ounted
at 123
p.a.

R I R P I I -]

T T S A U R
R R R - Rl L IR e PO TR SR~

198778

8 ;

1950

LD N B W R e

g

woen| -
-1,091
o9

1.
.
3
.
5

9]2006 /7

5,164

ey

AR TY
. 1,091°

94
28

9
1,511

869

869 |
. 860,

3,808

869,
869
869
869 -

869
869
869
869"
869
869

869

1359"
869
869
869
869
869"

6,033
869
269 -
963
869

869 -

963

© 1,960

869
963

" 869
4,677

g6y
" 1,960
t983 -

869 -

869
963

642

37,300 33,997

31,300 | 33,997

75,320 33,997

37,300 | 33,997 |,
- 33,997,
- 33,997

- 33,997 | -

= 33,997 °

- 33,997

- _ 33,99? 2l

<] 3,097
=i i) 33,987
-] 33,087
< 3,97
A 33,997
= | 33,09

= ifi33,007
T | 33,907
BT B P

- 33,997

11,297
33,997

33,997 °

33,997

33,897 -

" 33,997
© 33,997
71,297

13,997 :
33,997

33,907
33,997
33,997 ¢

33,997

D 71,297
33,997
33,997
33,997 ©
" 33,997 -

28,668 -

18,224
51
577
51

577

577
577

877
577

577

18,224
)

577

577 -

577

577
_S77

577

571
571 -

95,554

35,440
35,443
. 35,443
35,443 -

. 35,537

73,834
35,443
35,537
53,118

" 35,443

39,251

35,443

73,834

. 35,537
" 35,443
- 35,443 -
135,537
728,603

Total

95,554
31,666
28,255

" 25,265
22,527
S20,111

18,004
"33,399
16,315 -
12,815

37,103

© 10,189
10,075
vs,123 ¢
. 15,108 .
6,492
w5782
" 5,162
15,621
3,321 ¥

‘387,897

WE; Working Expense
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_ Table 6 Required No. of Equipment and Cost in 1987/88, 1999/2000

(Unit: 1,000 US$)

1987/88 C L 199972000

Equip. | UnitPrice | - No. of Equip. Cost |  No.of Equip. |  Cost
Wagon' . 57 200 11,400 goo- -] 45600
Locomotive - 1200 g 9,600 32 38,400
Shunting Loco B 1400 | 2 1,400
' | Total 22,400 Total 85,400




3. Development Plan
3-1. Current Port Condition

-_Pakista:n: has .t'w_o_ Ports.which are open ‘to international seaborne trade. Karachi Port was and
still is a main gate for seaborne cargo -with 24 berths plus 4 bert'lis under constructlén while
.Qasm] Port, having 7 berths at Margmal Wharf and, [OC Berth, .is expccted to play an important
role as the second international port, especnily in bulk cargo handling, . '

In 1980, Karachi Port handled al)out 7.2 million tons of dry cargo and 1ecelved about 1600
ships. : : : _ :
Container transpmtatmn was flI‘S'[ introduced to Pakistan in 1973 and ‘in Karachi Port
strenuous. effo1ts have been made to handle container cargo. by expanding container yards. In
1980, more than 50,000 TEUs were handled in Karachi Port and container’ cargo shows
contmumg increases in volume, : S o '

Karachi Port has wharves totaling 14, 898 ft (4 540 m) in Iength with 24 berths ramng in
_water depth from =28 ft (—-8.5 m) to -34 ft (—10.4 m) and four newly constructed berths of
530 ft (9.1 m) as well as three oil berths with a water depth of —32 ft and an .0il berth d331gned
for 75,000 DWT tankers. [n addition, there are two ship repair - . S

Karachl Port has wharves totaling 14;898 ft (4,540 m) in length: w1th 24 berths ranging in
water depth from —28 ft ( 8.5 m) to —34 ft (—10.4 m) and four newly: constructed berths of
—30 ft (=9.1 m) as well as thr ee oil berths with a water depth of —32 ft zmd an oil berth designed
for 75,000 DWT tankers. In addmon there are two ship repair berths thh a‘'water depth of =24
ft — one 660 ft long and the other 450 ft long — and two dry docks — one 660 ft x 90 ft and the
other 560 ft x 80 ft. As for shore facilities, there -are- 12 sheds ‘behind the: berths and the
construc‘hon of container keeping:space, including’a 23 acre- contamex vard and othet facilities, is
presently in progress. Also, there is'a railway marshalling yard behind each - whatf,

Qasim Port has.a channel of about 25 miles in length; providing aceess to the: harbor ‘The
mooring facilities, of .the: poft comprise: four multlpurposc *marginal wharf” berths, each with-a
water depth of —10 m' and alength of 200 m, and an iron ore berth with a water depth of —12.4
m.and a length of: 2791, In: addition, three berths with a total length of 600 m are now bcmg
consiructed as'extensions to the marginal:wharf, - : - :
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3-2. Container Cargo Volume

A target year for the urgent plan has been set for the year 1987 by consldermg the expected
completlon year.of the’ contamcr termmai and expected mcreases of container cargo and the
" target vear for the master plan was chosen as the year of 2000 In those years, the seaborne cargo
volume has been forecasted as below,

€000 1)

Year R R e

: -80/81" . 87/88 Growth Rate 99/2000
Cargo _ . I
Dry Cargo Total -~ 7,189 :_ 8878~ 42% - - 14,535
General Cargo: 3,650 4,530 0 — 50% - 8,115

. Bulk Cargo - . 3,539 4,348 — 3:3%. ~ 6,420
Container Cargo : 1,747 - 10.6% - — 5,876

As shown .above; dry cargo is forecasted to iiicrease at a tate of ‘about-4%. This can be broken
down to a rate of 5% for general cargo and about 3% for a’ bulk cargo. And itis forecasted that
the general cargo will be converted: to contamer cafgo at-the hlgh rate of about 11% per annum.
This predlcted marked trend of increase is a - strong ‘reason for 1ntroductlon of container
' transportatlon to: Paklstan

'3-'3'. Natural Cond'itions

In the Western Backwater Area of Karachi Port, the base formation appears at depths from
+3 m to ~20 m. This formation has an N ‘value of more than 60 or isimpenetrable; It contains
various soils and’ Tert;ary rocks and extends ‘down to a consxderable depth. It is: topped by a‘layer -
of medivm to high density sand ranging in N-value from 4 to'more than 60, or clay of medium to
great hardness Thls layer ranges in thickness from. 1.5 mto 21 m. This; in turn, is: topped by a
weak layer of clay:or sand, whlch accumulates to the surface of the: ground.” ' . .

At the site .s_elected for-a possible container terminal in Qasim Port, the base formation
appéa'r's at’a water depth of about ~15 m and. is distributed almost horizortally. ‘From :déita
gained from the test on this formatlon which was conducted in only a part of the area, it can be

‘presumed that the formation is a. layer of hard clay with an S.P.T. of more than 50 blows/2
-inches. It is topped by a layer of sand with medium eompactness and clay with medium hardness,
though w1th dlfferenws by place, which accumulates to the ground surface. But in the part of the
shore-side h_alf of _the. area proposed for the constructlon of the container terminal, near the iron
ore berth, weak and soft clay accumulates to a thickness of about 12 m.

3-4." Scale and Layout of C_dn_tainer Terminal
The cargo handling capacity of a container berth i_seppr_oxim'é'tety one million tons per year.

Ac_cordihg_ to this empirich!_ty' derived figure, _th_e required numbers of container berths -are
thought to be two for the urgent plan and six. for the master plan, and this is verified as

—44—



appropriate by queumg theory. "Ihe contamer terrmml site. has been selected’ for the Western‘ '
Backwater Afea in Karachi Port in consistence with past studies. For Qasnm Port, the site selected

is 1mmed1ate1y downstream. from the Margmal Wharf in con51derat10n of the convenience of

construction arrangements and construction costs etc ' ' ’

‘The layouts for these possible container termmals are shown in T‘lg 2 and F1g 3.

The alternative plan of converting Marginal Wharves No..5-7 into a contamer terminal has
been dropped “because port congestion will become a seveie problem shortly after ‘the
completion of the container termmal due to lack of berths as iltustrated in Fxg 4,

From a structural pomt of view, these berths can be equipped with container cranes, but of
the total length of 600 m, 75 m of berth'No. 5 is des1gned for a berth water depth of 710 m;
there*‘ore this berth is too shallow for use as a containér berth

For ‘a- structural type of container berth, the concrete caisson type has been aclopted 1n_'
consxderatton of the soil condltlons of the prOJect area, COnStI‘uCthi’l cost, comstruction period

‘and the relative ease of constructlon The stone—pltched type of sloping revetment was adopted
for the bulkheads in consideration ‘of the lower constructmn cost, ground cond1t10ns water
depth and the fact that the waters in front are calm. A reinforced concrete structure was chosen
for the shed, office and other buildings in light of 1ts durability and a pile foundation structure
was recommended because of the great load on a site which is reclaimed land.
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i iy Fig.2 (1) Co'n,tai'npr'Berth'La'"yoin, Karachi (Master Plan)
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Fig, 3 (1) Container Berth Layout (Master Plan)
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Average Waiting Time (day/ship)

Fig. 4 anipari_son of sliip waiting Time

100.0 71 ] A .
) V728728 T O 2k WA —A O L
LA A7 V4 : :
NAAAAAA | A4 P INN-
A | NYZBINANNE
YT YT V% K
9999991 ol LN
| TR
AT %% NN |
o YV 2%t INNE
10.0 v s s /’/ i /|L g th ; T
444 444,44 T
P 77 S
o AV VI Y \
VY |47 NN
4 Ve raverere -
MW, 57 XX T
20 T gaﬁ::.egerth ! é-_‘ i}/_/////’/ ?/j \ J
IREHENN SR 77AR//Z1mINN
| AN | 11
ol 1 A NN\PP
i Y ; -4 < ENAN
[ I\ AN -
A \\\ _ L e : _ )
05 N \\' \'\ h 1 J N
N, NN
N " "y AN - e
D N\ \
h(ew'(:ont. Berth ’ :
ANRNAN)
o1 . :
1979 iiv] 2 3 4 85 & 7 8 ] 1980 1 2 3 4 g5 6
1 o Calendar Year
M.W.1~4 open New Cont. Berths open
. Juna Bunder open M.W. No 5~7 Converted l.a Cont, Berths

[ MW.E~7 open if not Convertad

- .Wailing Time for 5% iﬁcrease.

{vakues Tn 1979/80, BO/B1 ars darived
from actual record}

. ~55—




'3.—5' Port Container Terminal Plan

The re‘:ults of the fowcast for container and cargo movement tm the Urgent Pl'm are shown
in Fig, 5 _ _ _

The proposed layoats of the main faCllltIGS in the port contamer terminal for the Master Plan
and the U:gent Plan are sllown in Fig. 6 and Flg 1. . .

The requzred contamer and cargo handlmg equxpment m the port container terminal for the
Master Plan and the U1gent Plan is listed in Table: 7and T able'8. . '

A full size uontamer bei th w:ll be eqmpped with two contamel cranes.

The rubber—tlred transfe1 crane and the raxl—mounted transfer crane have been selected
'respechvely as the mdm equlpment for the container yard operation and the unit train operation.

In order to ensurc smooth and efficient mventory control of a large number of containers in
the termmal the yard pldn computer system will be introduced into the port container terminal
for the Urgent Plan and into the inland container freight station for the Master Plan.
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Fig. 6 Basic Layout of Port Terminal (Master plan)
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Fig. 7 Layout of Port Terminal (Urgent Plan)
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Table 7 Contamer Cargo Handhng Eqmpments Requued fo: Port Termmal

(1999-- 2000)

1000USS) -

S . L o (Unit:
~ Desctiption of Equipments -+~ © - Q'ty Unit Cost " ~ " Total Cost -
. (Ship’s operation) : - S
Containter cranes 12 - 3,095 37040
Tractors * 48 37 1,776
Chassis 40 (20" x 2) 48 ;- 13 624
*{Unit train operatior) o : e
-le-mounted transfer cranes 6 2,381 14,286
_Tractors - 24 37 . 888
: Chassls 40' (20' X 2) 24 13 312
E (Contamer yﬂrd opera‘uon) - R
Rubbef- tired transfel cranes, 36 952 . 34,272
(Gate opcratl_on) ‘ S
~ Weighing scales 6" 62 372
" (Maintenance) '
* Forklift truck _ SR
3.0 tons 6 17 102
15.0 tons with telescopic , ' ; :
- side spreader 6 126 - 758
(CFS opération)
Forklift trucks
3.0 tons 120 - 17 2,040
6.0 tons S12 35 " 420
Tractors 2_4 37 888
Chassis 20 footer 120 T10° b0
© 40 footer o0 - 10 600
| Pallets 13,650  : 0.04 546
; (Mulitiﬁ)ﬁfp@sg) , § _
" 35 tons mobile cranes Camn
for emergency use 3 ‘ 190 3_7-0
. Forklift trucks ' = e
3.0 tons 9 17 153
: 150 tons 3 105 315
: 35 tons top lifters with : o
: teiescopic spreadet 3 _ 310 N 930
‘ _(Termmal of] flce) _ _ .
: Computers ) _ 3 952 2,856
 Wireless telephones (V HE} 165 2 330
~_Total 101,376




- Table 8 Container Cafgo'_Handling Equipment Required for -
the Port Terminal {1987—1988)

(Unit: 1000 USS$)

Description of Equipments .. Qty _UnitCost . |..  Total Cost
;'_(Shipso;ﬁ_cration)‘ _ _ o ' RS
Container cranes . - - - 3095, . . 12,380
Yard tractor 16 - .37 B 592
| :Yard chassis 40" (20'x2) © - 16 13 : 208
._(Unit'tfaiﬁ -opéféti'ér{) . - : S
- Rail mounted transfer cranes = 2 2381 .. 1 .. 4762
~ Road tractors . . '8 37 206
' Road chassis 40' (20x2) . g\ .13 o104
- '(Contamer_yar(_i operatlon) o _ U
" Rubber tired transfer cranes : 10 952 T 9520
(Gate opérétion) _ - :
| Weighing scale - . 2 .62 124 -
:. (Maintenan"c.é) _ ' '
~ Fork lift truck - : : .
-3.0 tons : _ 2 17 .34
15.0 tons with telescopic ) ' - o ‘
.. side spreader 2 126 . 252
: (CFS operatlon)
Fork lift trucks : : . _ e oE
3.0 tons 36 VA L2612,
. 60tons 4 35 140
‘Road tractors _ 8 37 296
" 'Road chassis ' _ _ I
- 20footer - 26 10 : 360
3 490 footer ) 18 - o i0 180 -
CPellets - e © 3950 I 004 158 -
: (Multipu'rpo:se) : 7
. 35 ton mobile cranes for e _ B
- BMErgency use - 190 - 190
- Fork lift truck : P
o 30tons o 3 R 51
150tons N i 105 o tese |
. Toplifter with telescopic S ROV
" spreader (35 tons) -1 _ 310 310 _
. (Termina office) - - o | | )
'Computer ' ' : R S 952 FREN R .9'5_2 SRR
 Wereless telephone (VHF) o © 53 2 .. 106
Total T T T gy
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3-6. Inland Container_Freight Station .

Lahore has been selected as an approprlate loeatron for the mland contamer terminal as the
result of cargo flow analysrs However the present Lahore Dry Port hias béen judged madequate
for development as'a future inland eontamer freight station due to i) shortage of land for future
txpansion, i) drfﬁculty of access to the port and rn) the serious effect upon crty traffic
(,ongestion _ e . . _

Two alternanve srtes have been taken up and exsmmed as possrble srtes f01 an mland
container frelght statlon One site, Muudke lies north of’ the mty beyond the Rav1 Rlver The
other site, Kahna' Kacha is south of the crty The formel site 13 ‘more. advantageous from the -
vrewpomt of traffic, since being north of Lahme it 11es in’ “the same dneetlon as the
destmattonlsource 'of most through cargo In this way, trucks transportmg conta:ners to/from the
proposed container freight station need not pass through and congest the streets of’ Lahore

On the other hand, the latter alternatlve of Kahna Kacha is free frorn the threaf of flood and .

has greater flexibility in terms of futule expansm Moreover Kahna Kaeha is more advantageous
' from the vrewpomt of raﬂway operatron as it is south of Lahore station, the major terminal
station on the Karachi— Lahore lifie in- Northem Pal\rstan For contarne:s to'be transported past
Lahore to - a pomt further north (Mundke) wou]d requ1re consrderable 1eorganrzat1on of the
railway’s current system of operatrons

Therefore, the southern site has been selected in cons1derat10n of these varlous factors The
location and layout of the inland eontarner freight station is shown in- Flg 8 and Flg 9.

The layouts of the main facilities in the inltand eontamer ‘freight statron for the' Master Plan
and the Urgent Plan are shown in Fig. 10 and Fig. 11, and the requrred container cargo handhng
equipment are listed in Table 9 and Tabie 10. -

The rubber tired transfer crane and ‘the rail-mourited transfer crane are seIected respectively
as the’ mam equipment for the container yard operation and the unit tr(nn operatron
Tn order to cnsure smooth and efficient inventory control of a large number of eontalners

in the 1n1and contamer frelght statron the yard plan computor system is mtroduced for the
Master Plan



Fig. 8 Lahore Mnnicipnl Area
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Fig. 9(1) Layout of Inland Container Ficight Station '(M:ister':Plan)" '
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Fig. 9(2) = Layout of Inland ContainerFreight Station (Urgent Plan)
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Fig. 10 Basic Layout of Iﬁland Container Freight _Stétio'n (Master pla'n).
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Fig. 11 Layout of Intand Container Freight Station (Urgent Pian)
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Table 9. Container Ca‘rgb' Ha‘n’"dli_ng Equipments Required for.
Inland Container Freight Station (1999-:2000)

“(Unit: 1,000 US$)

Description of Equipménts

Qty. Unit Cost . - Total'Cost:
(Unit train operation) - . DT
Railmounted trarisfer cranes “ 6 2,381 N 14,286 '
Tractors ~ 24 37 | '88g
Chassis 40" (20" x 2) 24 13 - 312
(Container yard operation) ' _ N _
Rubber-tired transfer craties 18 952 - C 17,1367
(Gate operation) e _ ' I
Weighing scales 2 62 o124
(Maintenance)
_Fork lift trucks : .
3.0 tons 2 17 .34
15.0 tons with telescopic . '
‘side Spreader o 2 126 _ o 252
_(CFS_ operation) .
Fork lift trucks .
" 3.0 tons 44 17 P 748
6.0 tons 5 35 oo 175
Tragtors 12 37 . 444
Chassis 20 footer 44 10 440
40 footer 22 10 _ 220
Pallets 9,945 0.00 398
(Multipurpose) 1
35 tons mobile cranes _ '
for emergency use Z. 190 380.
‘Pork lift trucks \ -
3.0 tons 4 17 68
15.0 tons 2 105. 210
(Terminal office) ' .
Computer _ 1 952 o 952
Wireless telephones (VHF) 64 - 2 3 . 128
Total 37’]95 Do




Table. 10 Contamer Cargo Handling Eqmpments Required for
" The Inland Container: Frelght Station (1987 —~1988)

(Unit: 1,000 US§)

~ Description cfequipme_ntfﬁ T Qty - Unit Cost |~ Total Cost -

(Umt train operatton)

Rall mounted transfer cranes o : 2 . 2,381 a 4»76:2' '
Yard tractor _ : : - 8 _ 37 N 296
_'Yard chassxs40' (20'x2) - 8 13 o 104
(Contan__le_r yard operation) _ ' ol _ : R
Rubble tited transfer crane . ' 6 | 952 o.5,712
_(Gate‘opef'atiOﬁ) i _ . ) _
Weighing scale o 1 ‘ 62 o C 62
(Mamtenance) .

' Forkllft truck _ - _ _
© 3.0 tons . . 1 17 A
15.0 tons w1th telescopic ' ' o o L
side spreader 1 ' 126 : '126‘

" (CFS operation)

: qukli_ft truck _ . : _ . _
30tons - _ 14 1T 238
60tons - 2. b 35 0

Yard tractor o N 37 _ 148
Yard chassis 20 footer ' S P A ' 10 : S 140
. 40footer . 7 10 0
Pallets - . 2938 004 | 118
(Multipurpose) ' | '
* Forklift truck _ _ o
30tons ' -2 17 34
15,0 tons . 1 105 105
| Mobile crane for - : ' - ' T
emergéncy use and. : I _ 1. | 190 190
CFS operation 35 tons ' > : - ’
(Cor'rm1un_icati0n)- . : _ .
Wireless telephone (VHF) = | 24 2 , .48
Total ' e 12,240




3-7. Rough Estimates ef_ Construction Cost

3 7-1 Condrtmne ef cost estimates
Coustructlon cost 1s estunated based on the followmg condltons
* (1) Exchange rates beétween Pakistan Rupee Tapdnese Yen and US Dollar are assumed tobe -
as follows US$1 00 =Rs 9 Q= ¥210 '
(2) Estim‘ites are besed on unit pnces in the'year- 1980

3 Umt prices of constructlon matenals and labour wages ere based on the NESPAK PRICE .

INDEX and the data obtained thr ough the site survey.
{4) Constmctron vessels are assumed to be brought from and returned fo Smgapore and its

vrcrmty after completron
' Thus ‘round-{rip trﬂnsportdtlon expenses and 1 msmanees are mcluded in the estnnate
Equ1pment and constructlon materlals domestlcally unavallable wﬂl be transported from
¥ apan and are expressed in CIF pnces . .
(5) Taxes such as import duties and sales tax on both domestlc and Jmported goods are

excluded because of transfer cost,

372 Ccnstructlon cost
The construction schedule for the container terminals is shown in Flg 12 1, 12 2,12-3.
The . construction c¢osts for the Master Plan and Urgent Plan are shown in Table 11-1, 11-2,

11-3 and Table 12-1, 12-2 12-3, respectively.
-And the total construetron cost for the Master Plan and Urgent Plan are shown in Table 12 4,

12-5.
Also, the yearly investment plan is shown in Table 13-1, 13-2, 13-3.
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.‘Ta_bl.e 11-1 ;:Cbnstruc:tigr_i Cost for Karachi Port, ('Mastgzj Plan)

1000 Us$

- bairy
: S : : - - | AMOUNY :

ITEM : PARTICULARS UNIT QUANTITY LOCAL 'FOREIGR TOTAL -
1 Preparation & Temporary Works L.S . ; 1,104 - 395 1,499
2 Container Berth -y 1,800 22,911 - 23,523 © 46,434
3 Dredglng ‘& Reclamat ion w 8,950,000 8,052 L 20,110 28,762
4 Slope Protection & Reta1nxng Hall . : i

-8lépe Protection m 9,300 1,860 797 2,657
Retaining Wall o 144 206 1,165 1,371
5 Access Railway and Road ‘ : C
Rallway - ' n 14,000 365 2,064 2,429
Read ‘m 4,100 2,312 578 2,890
Interchange " Nos 1 2,286 571 ‘2,857
5 Container Terminal 3 . e - .
Pavement - ] 846,750 - 29,030 . 7,259 36,289
CFS wl 59,400 12,067 3,017 15,086
Office & Other Buildings " 30,147 5,610 1,403 7,013
Railway. 0 10,800 231 © 1,312 1,543
_ Z‘;::g;;”gr:fm“a“ Mounted - 1,800 3,810 3,810 7,620 .
Utilities - L.5 ¢ 6,002 - © 2,572 - 8,574
T Hohlllzntxon & Damobllxzatlon L.5 - 2 857 12,857
8 Equipments o - . )
: Cargo Haudling’ Equipments ‘L.S - 101 376 B 101,376
Navigational Aids L.5 ERRR .. 143 .. 143
_ " Sub-Total 95,846 173,552 769,398
9 ‘Engineering Study & Superv151on L.S ] ' ) 2,694 8,082 10,776
10 Physical Contingency 15Z of Ttem 1-7 14,377 18,881 33,258
: + 5% of Item 8 -
Total 112,917 200,515 313,432
Table 11-2 Construction Cost for Qasim Port (Master Plan)
oo Unit: 1000 Us$
- . . AMOUNT : : .
1TEM PARTICULARS UNIT QUANTITY LOCAL FOREIGH TOTAL -
1 Preparation & Temporary Works L.§ 969 ?24 1,193
2 Container Berth ! m 1,800 24,882 21,537 &6,419
3 Dredging & :Reclamation 1 : e .
: Dredging Wy 4,300,000 2,867 7,371 - 10,238
Rec lamation. o 7,200,000 5,223 12,731 17,954
[ Slope Protection & Retalnlng Wall :
Slope Protection m 5,992 1,198 2514 . 1,712
Retaining Wall ‘m 108 309 720 1,029
5 i Access” Railvay: & Road : - -
' Railwaj o 9,000 -193. 1,093 1,286
Road . ° n 2,500 1,410 352 1,762
6 _ !Container Terminal 2 : ER e
’ Pavement ~ oy 846,750 29,030 7,259 : 36,289
CFS mj 59,400 12,440 3,110° 15,550
‘0ffice & Other Buxldxngs I 30,147 5,184 1,446 -~ 7,230
Railway m 10,800 231 1,312 1,543
Foundationiof Rail Moynted - 1,800 3,810 3,810 7,620
Transfer: Crane H . R
. Utilicies.- L.§ 6,002 2 572 8,574, .
7 - {Mobilization & Demobilization L.5 Sl 2,381 2,381
8 Equipments.... L ) -
. Largo Handlxng Equlpment .LiS - 101,376 101,376
" Navigational Alds . L.§ Lo 143 . . 143
Sub Total | - o 947348 167,951 262,299
9 Engineering Study & Superv1510n L.5 : 2,623 7,869 10,492
10 Physlcal Contlngency 15% of item 1-7 10,501 18,692 - 29,193
+5% of Jtem § . : :
Total : 107,472 194,512 301,984
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Table 11-3 Construction Cost for Inland Container Tériﬁiuhl (Master Plan)

Hnit: 1000 US$
B R AMOUNT : :
. “1TEM PARTICULARS UNIT QUANTITY LOCAL FOREIGN TOTAL
“1:. | preparation & Temporary h’orks L.§ 382 . 95 477
2. Access Railway & Road B . : E .
Railway ™. 7,250 155 . .88l 1,036
| hoad g 15,000 6,000 1,500 . 7,500
.3 Farth Filling .Work - 874,000 1,665, 1,685 3,330
¢ &+ | Container Terminal 2 L : SR R .
. Pavewent "ty 366,900 . 12,579 3,145 15,724
" CFS u, 57,000 12,301 3,075 15,376
-_Offlce & Other Bulldmgs - 6,960 1,713 428 z2,141
Railway | - m 4,000 86 486 572
Foundation of Rail Mounted m " 600 120 _72'0 1,440
- Transfer Crane - [ 4
. Utilities, . L,s ’ 1,667 714 2,381
5 TLand Acquts1t10n Cost wd - 770,000 1,540 . 1,540
6. Mobilization & Deémobilization L.8 - 333 333
7 Equxpments . . R oo
’ Cargo- ‘ilatidlmg Equzpments L.5 666. 37,195 . 37,861
: 'Locomotives & Fiat Cars L.§ Lo 85,400 " | 85,400
ol Sub Total' 39,474 135,637 175,111
8 Engineering Study & Supervision L.S S 1,313 3,940 3,253
9 - |'Physical Contingency 10Z of Item 1-6
. . + 5% of Item 7 3,914 7,%34 ‘ 11,348
Total : 44,701 147,011 191,712
Table 12-1 Construction Cost for Karachi Port (Urgent Plan)
Unit: 1000 ys$
E - T ST AMOUNT
ITEM PARTICULARS UNIT QUANTITY LOCAL FOREIGN TOTAL
1 | Preparatidn. & Temporary Works - L.3 638 55 893
o2 Container Berth: - m, 600 7,637 7,841 15,478
3 | Dredging & Reclamation . .. ‘m 4,700,000 4,321 115113 15,434
4 Slope Protection & Retaining Wall - B Lo
: Slope ‘Protection m 9,300 1,860 797 ; 2,657
B Retaining.Wall m 72 Ly 239 686
5 Acess Railway and Road ) : CLo .
Raﬂway m 11,700 315 1,785 2,100
Road @ . 4,100 1,327 332 1,659
Interchange Ros 1 1,334 333 .. 1,667,
6 - | Container Terminal- 2 ) e,
’ Pavement my 282,400 9,682 2,421 12,103
CF3 W 19,800 4,024 1,006 .5,030
Office & Other Bulldmgs o 9,881 1,851 “h63 2,314
Railway m 3,600 77 437 314
Eoundatmn of Rail Hounted o 500 1,270 1-;270 : 2,540 '
. ransfer Crane - - -
’ Utilities L.S 2,001 857 . 2,858
7 Mobilization & Demob).hzat].on L.§ s L1905 1,905
8 Equlpments EERE L
‘Cargo Handhng Equipments L.S - :31,732.. .31,732
Navigational Aids L.5 - - 143 - 143
E " Sub Total 36,784 62,929 . 99,713
9 Engineering Study & Superviasion L.5 o . 997 2,992 3,989
10 Fhysical Contingency 158 of Item 1-7 .
) A R +5% of Item 8 5,51_31 . 6,252 o ‘11,770
Total . B 43,299 12,173 - 115,472
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Table 12-2 Cm\lstr_uc"tion Cost for Qasim Por\t(Utgént:P_la_n)

Unit: 1000 us$
. AMOUNT ) :
ITEM {’ARTICULAR‘; UNIT . QUANTETY LOCAL FOREIGN - TOTAL
t Prephrétlon_ & “femporary Works LS . 514 126 640
2 Container Berth m 600 8,294 7,179 15,473
3 ‘Dredging & Reclamation 'y SRR B _
Dredging my 1,520,000 1,280 3,291 4,5
. Reclamation m 2,400,000 1,736 4,249 5,985
4 .} Slope Protection & Rotammg Wall S
: Slope Protection m 4,258 851 363 1,216
. Rétaining Wall m 72 S 103 583 686
5 Access Rallway & Road : : .
Railvay w 5,500 118 668° - 786
. Road m 2,500 BOD 200 1,000
6 Container Terminal.: 2 T . . . :
. Pavement wy 282,400 9,682° 2,421 £ 12,103
- CF§ - : ™y 19,800 4,149 1,037 ° -. 5,186
. Office & Ol:her Bu11d1ngs m 9,861 1,909 477 2,386
Railway' m 3,600 o n 437 514
Josaasion of aast Hnted " 500 |- 1,210 1,270 2,500
“Utilities L.S 2,001 857 2,858
7 Mobilization & Demobl.l:.zatmn L.§ - 1,429 1,429
8 Equipments .
Cargo Handling Equlpments L.s - 3L;732 31,732
Navigationdl Aids . .. L.S A 143 143
. Sub’ Total 32,784 56,464 89,248
g Engineering Study & Supervision L.S | - 892 2,678 3,570
10 Physmal Contingency. 15Z of Ttem 1-7 4,918 5,282 10,200
. +5-7 of Item 8 :
Total e 38,594 64,424 103,018
Table 12-3  Construction Cost for Inland Container Terminal (Urgent Plan)
o Unit: 1000 Us$
i : ~AMOUNT .
ITEM PARTICULARS UNIT QUARTITY LOCAL * FOREIGN TOTAL"
1 Preparation & Témporary Werks L.S 217 55 272
2 Access Railway & Road )
Railway o 4,450 96 538 634
Road m, 15,000 2,400 600 3,000
3 Earth Filling Work m 674,000 1,285 1,284 2,568
4 Container Terminal g
Pavement ", 180,500 6,189 1,547 7,736
CFS ) w, 17,400 3,755 939 4,694
Office & Other Buildings m 4,450 1,260 315 1,57%
Railway m 2,000 43 243 286
Foundation of Rail Mounted n 600 320 720 1,440
Transfer Crane
Utilities - LZS 1,169 501 1,670
5 land Acquisition Cost m 456,000 912 - 932
[ Mobilization & Demobilization ' L.8 - T 1%0 190
7 -| Equipments
: Cargo Handllng Fqulpments L.S 228 12,250 12,468
Locomotives & Flat Cars L.S - 22,400 22,400
Sub Total 13,245 41,572 59,965
8 Engineering Study & Supervision L.s ' 449 - 1,347 1,796
9 Physical Contingency 10Z of Irem 1-6 |
, : +5% of Item 7 | 11818 2,425 4,243
Total 20,560 45,344 65,904
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- Table 124 Estimate of Investment Cost (Master Plan)

" Karachi Port -i-_inl'and_c'/?p : s

h "-('Unit-:_-r.ni'lliém Uss)

: Total -

o

- Civil
" Works:

Equip-- -
-ment e

Local =

O Forelgi |

Two berths + C/T

| Intand CIT L
* Sib Total

'C_bﬁsﬁ_li_’aﬂt Fee

?hysiéal-_Contingency

269.4

1751
4445
160

44.6

1679

51.8
2197

101.5
1233
224.8

958

395

1353, . |
40
18.3

736
11356

3092

S 120
- 263

Total ~ -

| 5051

1576

... 3475

© QasimPort +Inland C/T

Total

“Civil

: Wo_rk_s

Equip-
.. ment

Local

_Fofeign

Two berth + C/T
Intand CfT

. Sub Total

{ Consultant Fee < -

Physical_‘gqn'tjngen_cy:r

262.3
175.1
4374

15.8
408

160.8
518

2126

1015
1233

22438

943
39.5
133.8

40
14.4

168.0 -
1356
303.6

118

26.1

. Total - ..

- 493.7

3418

1522




Table 12:5 Es.t'iniaté of Investment Cost (Urg_ént Plan): '

Karachi Port + Irﬂand C/T.

* (Unit:” million US$)

| | B
“Total . AN \ '
Civil E - _ o
| o g Works - n?:;? Loca} . _Foyelgn
Two berths + C/T Y 678 319 36.3 629
Tnfand C/T - v 599 250 349 . 18.3 416
Siub Total 1596 92.8 66.8 55.1 1045
Consultant Fee - 58 . 1.5 . 4.3
Physical C_ohtil_lgenc_y 160 73 - 87
" Total 1814 63.9 117.5
* Qasim Port + Inland C/T
Total L L
- Civil Equip- : R
. Works meént Dl)f:ﬂl _ Foreign |
Two betths + C/T 892 57.3 319 328 564
Inland C/T 599 250 349 183 416
Sub Total 1491 - 82.3 66.8 51.1 98.0
Consultant Fee 54 1.4 4.0
Physical Contingency 14.4 6.7 17
“Total ' 1689 59.2 109.7
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- 4, Economic-Analysis
4-1. 'Method of EconomioAnalysis-

. The method 6 economic analysrs is as: followg _ R o S

'(1) Both shadow pricing-and market: ‘pricing are employed to, evaluate ail costs and beneflts :

{2) As an’ alternative to be: consrdered for the sake of companson the case. without mvestment
called. the WITHOUF case, is ‘employed in the cases of both the Port Termmal and Inland
Termmaf : RERSEI Ll e .

(3) The eoonomic rettr_ruS'are jevaluatod ac_cording to the internal rate of return (IRR).

(4) IRR is calculated separately for Karachi-Port, Qasim Port and the Inland Container Terminal
(Lahore). At the same time, it is calculated for Karachi Port + Inland Contarner Termrml and
Qasim Port + Inland Contalner Termmal Theroby, their economic returns are comparatwely

~ evaluated. : : _ _ : _

(5} The- perrods of IRR calculatron are set in c.ons1deratron of the average servrce hfe of facrhtles
and eqmpment as follows:

| _ Averidge _ ' -
Development Site Proposed Service' - Period of IRR Calculation
E : Life _ Cedti ek
Karachi Port . 22,7 29.yeats 1982/°83-2010/’11 .
Qasim Port o221 28 years 1982/°83-2009/°10
Inland CNTR Fermlna} S B A _ 27 ye’a_rs 1983/°84-2009/°1¢
© KarachiPort+ - L . Rt
_ Inland CNTR Termmal . 220 _'28 years 1982/ 83 2009/ 10
Qasml Port + Sl o : .
In!and CNTR Termmal AR 22.0 : 28 years 1982/ 83+ 2009/ 10

4-2, Be_nefits .

The: benefits of the Urgent Plan are as. foIlows - : : o :
(N Contribution to the economic development of the country by qtrengthenmg the foundatlons
~ of the natlon s economy- through modermzatlon of the Port, T
'(2) Reduction in cargo handhng costs - by raising cargo handling productivity - through
mechamzatron and contamenzatlon SRR : : Lo
A{3) Reductron of damage to cargo through contamerlzanon and mechamza’non
4) Reducuon in packmg costs through contamerrzatron
(5. Increase of the rate of stordge through modulrz.atlon _ T o
(6) Reductlon m shrp “costs- for berth waltmg trme and for loadmg/unloddmg cargo mamly
through mcreases in’ cargo handlmg capacrty and. productrvrty ' .
_ (7) Reductlon of trdnsport perlod mland transport penod and port area frelght accumu!atron
'_ through the mcrease of ofﬁcrency of mIand transportatron '
' (8) Reduction in containér rental fees through the shortenmg of transport perrods



(9) Possible functlon as a_conter for cntropot trade handling tranship cargo and p10v1dmg
container feeder semces io nelghbourmg countl ies.

(10} Plompt confrol of accurate information through introduction of a computer system.
Among the above mentioned- bent,f_lts, numbers 2, 6, 7, and 8 are quantitatively measurable,
SO are ev'xluated and (,omicieled in' the ecohoimic aﬁalysis As for #6' (reduction in ship’s staying
cost), since ‘the benefits of thls 'will not_entirely acer e to Paklst'm -30% is assumed as the per-

centage of benefzfs that Pakistan will enjoy. both dir ectly and indirectly (feedback ratlo)
Add1tionally, an analysis’ assuming a feedback ratio of 50% has been undertaken as well
consldermg that an increased ratio is hkely in the next 30 years. At the same time, this serves the
tunctlon of a sensitivity andlysm In reg(nds to.(7): reduction: m transport cost,: the method: of
' evaluatmg the- tl'msport cost by: usmg the existing modal split is perhaps valid, but here-50% by
Iaﬂway and’ by road is adopted as the: moda] split for the following two reasons. One reason is
that in the future, a shift ‘should be madeé to railway. transport, which. is advantageous to the
'national economy. T he other reason is that overestimition of the benefits should be avoided.
Calculation of the: existing modal split (36.3% by raﬂway and 63.7% by road) is also made by

.means of sen31t1v1ty analysis.

4-3 “Costs

rThe costs of the Urgent Plan are as follows: .
(1y Cost of ¢onstructing civil engineering facilities.
(2) Cost of purchasing cargo handling equipment.
3 Operatidn and maintenance cost for equipment and various other facilities.
if a- contamer terminal is to be constructed at Qasim Port, it will be necessary- to invest in
various port supporting infrastructures in order to assure smooth contamer transportatlon - for
example, facilities such as the offices and storehouses of stevedonng compame% cargo transport
companies and . _warehousmg companies, and the offices of agencies, banks and insurance
companies etc,. 1t would be ideal if a new town including houses, schools, mosques and shops
could be constructcd there. But here in order to avoid overestimation of the beneflts that will
derive from the project, we assume that the various functions necessary for container
transporta’non are already sutf1c1ent1y in place in Karachi City. Also assumed is that all the
‘labouters, whose work -is related to-container transportatnon commute from- Karachi City. to
‘Qasim. Therefore, the following costs are added separately in the. analys;s for Qasim Port:
Constructlon cost of infrastructures: - .
'The__lnvestment to provide minimum port supporting infras{ructures such as :the ‘above
mentioned facilities. However; taking into consideration that these-facilities could be used for
port activities other than container transportatlon as well, 50% of all the investment is Tinally
adopted in present cm'llys:s 7
Operation and mamtenance cost ; . . :
The operation and maintenance cost" for- commuter: traffic -from Karachi to Qasun and for
- related business trlps, and their fime costs.

. P



4-4 Evaluation of Econemic Returns

IRRS havmg a. feedback ratio of 30% and a modal spht of 50% by rallway, are.caloulated and
- the results are as follows, . . ,
Further, figures in- p"uentheses show IRRs that are. calwlated respectwely where the costs
rehted to railway facilitics are: subtracted from the construction costs of the port terminal, and
then, where the same costs are added to the construction costs of the Inland Termmal |

IRR

Development Site Proposed
Shadow Pri 1c,1ng Market Pricing
Karachi Port ' 14. 3% 14.8%
: . (16.2%) (16.8%)
Qasim Port _ 12.2% 12.7%
_ : . | (13.9%) . (14.4%)
Inland CNTR Terminal 14.0% - 15.2%
(*1 10.5%) (%1 11.5%)
, (*2 11.0%) (*2 12.0%)
Karachi Port + '
Inland CNTR Terminal 14.1% 14.9%
Qasim Port + 12.8% 13.5%

Inland CNTR Terminal .

*1 assuming construction of a Port Terminal in Karachi Port
*2 assuming construction of a Port Teriminal in Qasim Port

In addltion to the above evaluatlon excluding rice (basmatl) and cotton for export IRRs
are also calculated w1th the following results:

IRR

Development Site Proposed
_ ‘Shadow Pricing Market Pricing
Inland CNTR Terminal . 4.0% : 4.5%
Karachi Port + ' o
Inland CNTR Terminal _ I 1'5% 12.0%
Qasim Port +  9.8% 10.3%

Inland CNTR Terminal

In port or inland transport iﬁves;trhent projects IRRs usually range from 10% to 20%. It is
generatly considered that a pro_lect with an’ IRR of more th(m around 10% is economically
feasible. Thus, it can be concluded that the present plan has sufficient economic feasibility. How-
ever, the difference in IRR betwcen Karachi Port and Qas;m Port, though not especially large, is
a well estdbhshed figure, ’I‘herefore from the point of view of the national economy, Karachi
Port is more fea51ble and advantageous for port development than Qasnn Port,

‘*89“‘



Excluding figures for ricefcotton, the IRR shows extremely low f‘eablbihty which can be ex-
plained by the fact that the benefits will decrc'ise in proportion to container volumes (excluding
rice and cotton), thus increased empty-contamers wifl entmi_ wasteful transport: costs. Empty
containers will come to comprise approximately 50% of export containers:

Containerizationt will achieve its full benefits only when Port ‘and Inland Terminals are
operated in-a mtegratecl system Accordmgly, to- assure viable full-fledged inland container
transport, it will ‘be necessary to corivert the conventional cotton and tice tlansport/stmage sys-
tem to a system compatlb]e with contamer transport'ltlon

_90_



5. Financial Analysis

5-1 Karachi Port

(1) Premises

a,

b.

- d.

Karachi Port will employ a sclf~supp01tmg fu:countmg system. .
The financial ‘analysis shall encompass: the: whole Kdrachl Port as well as the entire
Prcgect ‘and’ the soundness of finances .in regards to profitability, sources, and

~ applications of funds shall be reviewed as the Project is carried out,

The project alone is considered as an independent enterprise whose profltabﬂ]ty will be -
judged based on its firiancial rate of refurn {FRR). '
Tariffs on containers will be reviewed.

(2) Review of Financial Statements and Tariff

Financial statements for the period from 197778 to 2005--06 were prepared assuming the 6

cases shown in Table 5-2 setting the project life at 19 years, bountmg from 1987-88 when

prOJect use cominences, with consideration to procurement -of investment funds (Table 5-1) and

tariff standards.

Table 5-3 delineates their o'uﬂine.

a.

Upon considering: profitability, fund sources, and applications in terms of financial
soundness, and upon considering the profitability of the project in terms of FRR, it
seems that none of the possible cases for carrying out this project will succeed uniess the
current tariff is increased, o L
In order to gain over 7% of the return on net fixed assets by the mvebtment of the Pro;ect
the current tarrif should be raised by 25% and 15% for the interest rates of 11.6% and
2.75% of the loans respectively. As for FRR, interest rate of the loan will be considered
to be a criteria for judgement consisting of the following 4 cases.
(Investment funds) Foreign currency portion: 53.9%
Local currency portion 46.1%

Case 1. Loan interest: . foreign currency portion 11.6%

local currency portion

'sel_f—finance:

_ FRR 6.3%

Case 2. Loan interest:  foreign currency portion 2.75%

local currency portion

self-finance:

FRR 1.5%

"Case3.. Loan interest: foreign currency portion- 11.6% .

local currency portion 11.6%:
FRR 11.6%

Case 4. Loan'interest: = foreign currency portion’ 2.75%
local currency portion 11. 6% .
FRR 6.8%



c. I the current tarift is raised from 1987--88; after the Project has begun operation, it will
be necessary. to obtain a local loan during. the construction period, If the tariff is raised
from 1982--83, when Project construction is started, then a local loan will be unnecessary.

.d. Cases B and F envision a raise in the current tariff by 25% and 15% respectively, from
1987—88 when the Project begins bpcration. As the local currency portion of the
invested fund is obtained by loan {at'11.6% interest), there will be no difficulties
pertaining to fund sources and appiicatio_ns.'Althougli profitability dur:ing the period of
'coﬁStruction 'Wili--‘not be to high; it will likely increase from 1989-90.. In the case of E,
the return on net. fixed asscts will rise over 8.9% for 1989-90 and thereafter. FRR

- obtained in this case is 11.2%. _For case F, the return on net fixed assets will rise over
6.2% for the year. 1989--90 and t'here'after FRRis 6.1%. FRR of both Cases E.and F will
be almost reasonable since theqe correspond o FRR of Case 3 and Case 4 in the above
mentioned b. ' _

e. Cases C and D indicate respectively the situations where the current tariff is raised by
25% and 15% from 1982—83, when the Project commences. For both cases, there are no
difficulties pertaining: to profitability, fund sources and applications. For Case C, the
return on‘net fixed assets will change from 6.4% to 8.9% between 1982--83.and 1989-90
and FRR is 11.2%. For case D, the return on net fixed assets will change from 3.8% to
6.2% and FRR is 6.1%. Both cases have a problem in the timing of raise in the tariff.

We recommend either Case E or Case I, both of which propose a raise in the current tariff
from 1987-88, when:the benifits envisioned in the Project begin being realized and the financial
soundness and FRR profitability of the project are assured. Detailed financial statements for Case
E are shown in Table ViI-1-5 to 7, Part VII.

(3). Financial Rate of Return (FRR)
The financial rate. of return (FRR) on the Project is 11.2% (Case E). Table 5-4 shows the
internal rate of returns corresponding to the raises in tariff.

{4) Tariff on Containers

It is nGCBSbaI‘y to determine the tariff for containers before the container termninal is
completed. Assummg that the operation costs, interest;. and depreciation costs are to be
recovered through Project revenue alone, a study was made of possible container tariffs with
results as shown in Table 5-5.

5-2 Inland Container Terminal

(1) Premises

a. The terminal shall assume a: self-supportmg accounting system under the organization of
Pakistan Railways. : :

b. The financial analysis Sl_lall_be_ made limited to the Project, and wherein the finaﬁcial
soundness of profitability, sources and 'appliéatiom_ of funds, and financial statements will
be reviewed as the prOJect is actually carried out.

c. The profltfibllity 1SJudgcd based on the internal rate of returns (FRR)

d. - Container tariffs will be reviewed.

— 92‘_.



() Rev1ew on Fmancnl Statements and I‘auff .
Fmancni statemcnts for the period starting from 198384 to 200607 were prepared based
on 6 1mag1mry cases as shown in Table 5- 7, assuming a prcuect life of 20 years staltmg from -
1987 88 when prOJect use commences w1th conmderatlon to the procurement of investment
" funds (T'lble 5- 6) and the tarrff standard. An outline of this is shown in Table 5-8. According to
the current contamcr tarrff the profitability and the status of fund sources and applications will

be satrsfactory, with the operating ratio and the return on net fixed assets fluctuating below 45%
and above 19% respectively. (Cases A to D),

After 1987 88" when_the port at sea and the inland container terminal are completed the
current . high tanff will be reviewed and reduced to more reasonable level. The financial -
statements, based on the tariff reduced by 20% from the current rate, are shown as cases E and F.
In these cases there are no foreseeable probléms concernmg the financial status, fund sources and

applications. The operatmg ratio and the return on net fixed assets will ﬂuctu’tte below 56% and
above 9% respectlvely

(3 Fmanclal Rate of Returns (P RR)

FRR is 34. 7% under the current tariff, and will be 25.0% if the tariff is loweled by 20% FRR
cmrespondmg to the tanff reductions are shown in Table 5-9. Based on the premise that

operating costs, the interést and depreciation costs will be recovered, an FRR of at least 17% will
be necessaty.

(4) Tariff on Corltainer

Based on the premise that all costs limited to the Project are to be recovered, the tariff on
containers was revmwecl Table 5-10 shows the resuits of this review.
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_Table_ 52 Case Study

Case Foreign Currency Loecal Currency Tariff Rate
A Foreign Loan Own Budget Current Tariff
o Interest Rate: 11.6% ' S
Term: 20 yéars after
5 years grace petiod -
B Iﬁt.erest Rate: 2.75% Same as above Same as above
Term: 20 years after
; 10 years grace period
C Inﬁtefe,st’ Rate: '1 1.6% - Same as labove Raising current tariff by
Term: 20 Jesrs after. 25% on and after 198283
5 years grace period
D  Interest Rate: 2.75% Same as above - Raising current tariff by
o 15% on aud after 1982--83 .
Term: 20 years after -
10 years prace period _
E Inferest Rate: 11.6% Local Loan: Raising current tariff by
(4 —
Term: 20 years after Interest Rate: 11.6% - 25% on and after 198788
5 years grace period CTerm: 20 years after
5 year grace period
F Interest Rate: 2.75% Same as above - " Raising current tariff by

Term: 20 years after
- 10 -years grace period

15% on and after 198788




Table 5-3 Financial Statefnent

B _ (Unit: m]lhonRS)

) : 1991 | 1996 | 2001
Case | 1977 | 1982 | 1984 | 19861 1987.| 1988 | 92 | 97" 02
~78 | 83 | -85 | 87 | 88 | -89 | 1995 | 2000 | 2005
. _ | . o] 96| =01 | —06
Al 35| 488| 509 | 538 | 571 | 606 | 3489 | 34987 3495
B . " v - " "2 I SRR "
s | €1 610 | 636 | 673 | 74| 758 4361 | 4372 | 4369
D" 561 | . 585 619 657 | 697 | 4,012 | 4,023 | 4019
B | ags | soo | s38 | 714 | 758.| 4361 4372 | 4369
S L ol esT | 697 | 4012 | 4023 | 4019
Al 52| -3s) 23| -40| —120| -85 | 8| 217 412
Bl " | 34l -1 6| 57| -26| 279| 332 450
Profitafter | C d 87 | 104 95 23 67 | 954 | 1,091 | 17286
depreciation | "ol 39| es| s 29 65 | 802 857 | 974
1B | 35| 34t 97| 48! o 05| 931 1,id8
F " 34| w22 st -4z | 2| ssa| 97| 903
Fixed asséts 1,157 | 1,876 | 2042 | 2855 | 2,710 | 2565 | 1,550 | 825 | 183
' A | 353 'soo| 633 | 1082| 1012| 941 | se4| °319| 106
B | "4 " "] 1008 | 1013 | 744 499 | 386
Longterm | C | " | " " ©f o2 | ear| sed | 3i9| 106
loan D v " g g 1,048 | 1013 | 744 | 499 | 286
E ! 503 | 780 | 1,694 | 1,593 | 1491 897 497 | 129
"B | " " " ’ 1,629 | 1,563 | 1,077.| 677 | 309
A o123 | 18} —21 | —376 | —382 | —354 | 593 | 1485 2521
B | —17{ =5 | —200 | —198 | —75 | 1,282°| 2289 | 3363
Net eurcent | © " | 104 | 357 | . 265 | 402 | s&27| 2738 | 4504 6414
assels D s6 | 221 93 2721 486 | 2,568 | 4,100 | 5,698
E ’ 15| m3loa3s ! 17u | 253 | 1819 | 3270 | 43887
F " —14 | 129 | 221 | 298| 414 | 1906 | 3,123 | 4495
A | 1,243 | 1,560 | 1590 | 1,599 | 1,518 | 1,472 | 1,781 | 2,193 | 2,800
B 1 " | 1,561 | 1606 | 1,684 | 1666 | 1,679 - 2,290' 2,817 | 3462
Resorves c " 1682 | 1968 | 2240 | 2302 | 2408 | 3926 | 5212 | 6693
D "l 1634 1 1,832 | 2,068 | 2,136 | 22400 | 3,576.| 4,628 | 5,797
E " 1,560 | 1,577 | 1499 | 1,490 | 1529 | 2,674 | 3,800 | 5,143
F "l asen | 1,593 | 1,584 | 1581} 1,618 | 2,581 | 3473 | 4571




Table 5-4 FRR

Percentage of Tariff Raise

“FRR

0%

10%

15%

1%

20%
25%
26%
30%

less than 0.1%
3.0%

"6.1%

7.2%

8.8%

11.2%

9%
'13.5%

Table 5-5 Cont.aine.r Tariff {per Unit)

(Unit: Rs)

Interest Rate 11.6% Interest Rate 2.75%
Container - -

20 ft 40 ft 20 ft 40 ft
FCL 1,060 1,590 910 1,370
LCL 1,590 2,390 1,370 2,050
Transhipment 800 1,200 690 1,030
Empty 1,060 1,590 910 1,370
Storage 65 130 55 110

C—97—
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Table 5-7 Case Study

Case .Fureign Currency - Lécal Currency Tariff Rate
A Foreign Loan : PR or Government Current Tariff
Interest Rate: 11,62 Investwrent
Term: 20 years.after Dividend: 6.25% per year
5 years grace period
B Interest Rate: 2.75% Same as above Same as above
Term: 20 years: after ) :
10 years grace pericd
c Interest Rate: :11.6% Local Loan: Interest rdte-11.62 Same as above
Term: 20 years after - - |Term: 20 years after
5 years grace period "5 years grace period
D Interest Rate: 2.75Z Same as abave ‘Same és above N
Term: 20 years' after
t0 years grace period
E Interest Rate: 11.5% PR or Govermment Reducing current'tériff
Term: 20 years after Investment by 20% on and after
5 years grace period Dividend: 6.25% per year 1987-88
F Interest Rate: 2.75% Same as above Same as above
Term: 20 years after
) t0 years grace period
Table 5-8 Financial Statement
(Unit: Million Rs)
Case 1387-88 |1988-89 (198990 |1990-91(1991-92|1992-93]| 1997-98 2002-03
1996-97|2001-02 | 2006-07
Revenue A 396 462 553 627 627 3135 3135 3135
B " ] n [T " " "o "
C " re t 1 n n n n
D- .“. " n L1} rE n 1, ) 1"
E 317 370 442 502 502 2510 2510 2510
F L1 L [1) 1] 1] (1] n [E}
Profit before A 42 38 151 202 205 1063 1128 1193
Depreciation & "B 82 128 188 .- 237 237 1187 1202 1217
Improvement Fund c ‘56 104 172 229 234 1238 1355 1473
b 96 144 209 264 266 1363 1429 1497
E ~37 -4 40 7 80 438 503 568
F 3. 36 77 i12 112 562 577 592
Fixed Assets 766 - 728 690 652 614 424 234 44
Net Current Assets A 76 215 421 680 942 2290 3703 5181
B 144 345 610 926 1242 2736 4223 5725
C 49 « 186 395 663 . 936 2369 3919 5587
D 117 316 584 909 1236 2816 | : 4440 6132
E 34 b 139 273 410 1133 1921 2174
F 65 174 328 519 710 1579 2441. 3318 |
Reserves A 5 93 244 446 651 1714 2842 4035
B 73 201 389 626 863 © 2050 3252 4469
C -22 82 254 483 77 1955 3310 4783
D 46 190 399 663 . 929 2292 3721 | 5218
E ~14 -78 -38 -39 119 557 1060 1628
F -6 30 147 219 33 893 1470 2062




 Table 59 FRR

Tariff Reduction . “FRR
0% 34.7%
5% 325%
- 10% 30.0%
15% 27.6%
0%, 25.0%
25% - 22.3%
30% S 195%
5% . ' 16.6%
a0% 13.3%

Table 5-10 Tariff on Container

(in the case of no profit no loss — (F,"C) Interest rate 11.6%
(L/C) PR or Government Investment Dividend 6.25%)

Tariff on Freight

{Unit: -RS)

20 ft 40 ft

Trport Loaded | 3,000 6,000
" Export Loaded _ 1,900 © 3,800
" Empty 900 1,800

Tariff on Cargo handling storage

20 1t , 40 ft
FCL ' s 860
LCL c S 880 ' 1,290

- Empty L _ . 570 860
. Storage .. . o35 70

—100--
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