5.2 Port Finance
5.2.1 Philippine Ports Authority (PPA)

5.2,1.1 General _ _
:PPA is under the control of MOTC as méntioned before., The budget of
PPA is therefore determined by the Office of Budget Hanagemént under the
Ministry of Budget. The Board of Directors of PPA prepare and adopt annual
estimates of income and expenditufes_and estimates of capital expenditure
for ecach fiscal year. Appendix 5.2.1 is a flow chavt .of the budgetary
procedure. _ o
PPA has the aqthopity to lévy.ratgs_and chargés and to collect other
dues. - The Authority utilizes tﬁe income Pdr-the daily operaiions of the
ports and to finance its capital éxpenditure'activities. If PPA needs to
change the 1evél of'rates, chérges and dues, it can implement a changed
tarpiff with the prior approval of the President of the Philippines.
. Dues “includes harbor feesg, tonnagé and wharfage dues, berthing
c¢havges, and port dues. Rates refer to all rates and charges including any
toll Or'fént for facilities used or services rendered. (Appendix 5.2.2

shows the present rates, charges and dues. )_

5.2.1,2 Past Financial Perfomance

PPA's ~ financial perfomance during fiscal years 1981 to 1985 is
summarized in Table %5.2.1 and detailed in Appendix 5.2.3. The summary
income statéments demonstrate that PPA has operated profitably over recent
vears and has earned ratés of return ranging from 6.6% in 1981 to 18.2% in
1985. |

Restructuring and simplication of the Port Tariff System [or easier
administration was implemented effective August 1, 1983, Approval was
obtained for ‘a 135% across-the-board increase in rates spreading over a

3-year period.
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Table $.2.1 Summary of Past Financial Performance of PPA

. {million pesos)
Year ending 31 December’ 1981 1982 1933 1984 1985

Operating Revenue 279.6 3417 391.2 hyh, 5 612.1
Working’Expenses 150.6 160.7 1997 203.7 199,9
Depreciation - hr.h o 714 98,5 88.9 88,0
‘Fotal Operating Expenses 198.0  232.1 228.2  292.6  287.7
Operating Income 81.6  109.6 = 163.0 - 151.9 324,14
Non;Operating Incone ' 51.9 33.5 316.9 58.8 102.0
Interest on Long Teram Debt 21.8 36.1  80.4 128.2  187.6
Other'Non—Operating Expenses 12.8 27.1 10,9 13.7 14.8
Net Income - 98.9  79.9 108.6 68.8 2240
Working Ratio (%) _ ._ 54 . by 38 . he 33
Operating Ratio (%) o | T1 68  =58 64 ' iy
Rate of Return 6.6 7.1 8.9 8.8  18.2

on Net Fixed Assets (%)

Pbue to the Pestruéturihg of the Port Tariff, revenue from operations
in 1985 amounted to 612.1 million, more than doubling in 4 years. However,
based on the summary balance sheet, net fixed asseis increased by only

about 50 percent over the past & years,

Table 5.2.2 Summary Balance Sheet

{rillion pesos)

1981 1982 1983 1984 1985
Assets . ' :
Net Fixed Assets 2,533.3 2,830.3 3,167.6 3,333.8 3,768.4
Current Assets 580.7 571.0 690.3 T14.6 1,177.2
Other Assets - 183.2 19,0 161.8 M3 136

- 3,225.2 3,550.3 3,999.7 4,122.7 4,959.2
Equity and Liabilitie§ | - o _
Capital and Retained Earnings 2,653.2 21799;? 2,890.8 2,841,404 3,083.8

Long Term Debt _486.? 6&5.9 854.9 1,066;0 1,512.4
Current Liabilities 853 1045 283.7  215.3 362,14
Other Liabillties ' - c 0,2 0;3 - : 0.6

3.225.2 3,550.3 3,999.7 4,122.7 4,959.2
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- PPA has also implemented measuies to reduce operating costs. These
include 1mprovements in the Financial planning ‘and control system, max1mun
utilization of existing manpower to avoid the need for additional hiring,
and suspension of non-critical écti#ities like advertising, promotion and
sports. | _ '

Pue  to the above measures, Working Expenses and Total Operatlng
Expenscs increased by only 30 and 10 percent over the past four years com-
pared to the ovcv 100 percent 1nctease in Operating_ﬂevenue during ;he same
pepiod. 'Thus, the Wbrking Ratiﬂ'and'the'Operéting Ratio:both decreased
from 1981 to 1985, thOUgh both ratios increésed'slightlv'in'198h

As of 1985, PPA s debt service ratio Was about 3.4 times and average
debt service ratio from 1982 to 1985 was about 3.7 tlmes 1ndlcat1ng a good

creditworthiness of PPA. '

5.2.2 PNU Manila

5.2.2.1 General

Though' the individual PMUs Emake financial reports such as Balance
Sheets, Inéome Statements and Cash Flow Statements by themselves, Lhe PMUs
are not fiscally independent from PPA., Port tariffs, the main sources of
revenue ét the PMUs, are uniform throughout. the Philippines except for
storage charges and cargo handling charges which vary accbunting to
facilities and equipment provided at each particlular port. The revenues
are absorbed into the PPA general éccount,and the expenses are controlled
by the PPA budget.

_ However, it is still necessary to look over the financial position of
pmMu ﬁanlla when considering the development pPOJect. This is because PMU
Manila is by far the lavgest and the most imporiant of the 19 PMU's. The
operating revenue of PMU Manila represents abont 50% of total PPA revenue
as of 1985, The operating Income of PMNU Manila thus makes a great
contribution to total PPA income, and the financial position of PMU Manila
greatly affects the financial position of PPA (See Tables 5.2.3 and 5.2.4),
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Table 5.2.4

Net Income

from Operations by PMU's

{Unit:

- SR million péséé)
[ 1980 | . 1981 1982 1983 1984 1985 -
Manila | sz | 0.8 92.8 | 127.2 | 107.9 | 1849
Batangas 17. 4 25 9 29.6 37.2 5.7 '70.3
Cebu 1.3 0.5 5.5 12.9 (2.6) 0.2
Davao 3.4 4,1 7.5 11.7 15.9 : -.321H
Ioilo 4.6 4.5 5.8 7.0 (1.4 (9.5)
Cagayan de Oro 3.7 1.8 9 | 6.1 (1.1) (9.5)
Iligan. .0 n.9 6.5 8.0 9.0 15.0
San Fernando 1.6 1.4 2.0 3.9 1.8 5.8
Other 11 PMUs (16.1) | (12.6) (7.1} 3.8 | (5.6} (7.5)

TOTAL 75.1 100.3 149.7 217.7 | 169.6 | 282.1
5.2.2.,2 Past Financial Perfofmance _

" The flnanc1a1 performance .of PM Manila from 1981 to 1985 is
summarized 1n fable 5 2.5 and detalled in Appendix 5.2.4,

Table 5.2.% Summary of the Past Financial Performance of PMU Manila

{million pesos)

Year endlng 31 Decenber

Operating Revenue
Working Expenses
Depreciatjpn
Total.Opefating Expenses

Operating Income

‘Interest on Long Term Debt

Other Non-Operating Expenses

Net 'Income

Working Ratio (%)
Opebéping_ﬁatip (%)

Rate of Return

on Net Fixed Assets (%)

1981 1982 1983 1984 1985
1sh | 187.0 | 219.5 | 213.3 | 297.4
47.8 52.5 54.2 61.1 63.6
20,1 27.2 31.6 30.6 | 30.2
67.9 79.7 85.8 91.7 93.8
86.3 107.3 133.7 | 121.6 | 203.6

1.6 1.7 2.6 7.0 8.2
11.4 12.0 6.4 6.4 6.4
13.3 93.6 124,7 | 108.2 | 189.0
31.0 28.1 24,7 28.6 | 21.4
i, 1 42.6 39.1 43,0 31.5
15.2 17.7 17.8 15.6 27.3
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The summany income_étatement_demdnstratéé that PMU'Ménila has operated

profitably over recent yeavs and has carned rates of veturn rénging feonm -
15.2# in 1981 to 27}3% in 1985, The Working Ra;io and Opctating RatiQ_bbth
decreased Trom 1981 to 1985, though voth batiqs_ihcreased'slightly in 198“..

As of 1985, PMU Manila's liquidity ratio was about 3.34%.

Table 5.2.6 Summary Balance Sheet of PMU Manila

(millibn pesos)

1983

1981 1982 | 1984 1985 |
Assets - B N _
Net Fixed Assets 979.4 | 1,087.0) 1,260.5 ] 1,229.1 1,195.6
Current Assents 21.0 19.3 32.6 32.9 70,9
Other Assents 97.4 69.6 7.8 1.6 1]
 Total 11,0978 | 1.175.9 | 1,344.9 | 1.263.6 | 1.268.2 |
Equity and Liabilities ' | |
Capital and 1,085.8 1,165.9: 1,334.1 | 1,253.8 1,247.0
Retained Earnirgs _ _ _ o
Current Liabilities 12.0 10.0 8.9 8.2 21.2
| Other Lisbilities | - ol N P RO TN N
Total 1,097.8 | 1,175.9 { 1,344.9 | 1,263.6 | 1,268.2
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6.1

CHAPTER 6  DEMAND FORECAST

General

6.1.1 General Port Development Policy and Basic Assumptions

1)

2)

Since the roles and functions of ports vafy with the socic-economic
structure of their hinterlands which are largely influenced by
natioﬁa} and regional SOCio-economic.dévelopment pelicy,  the futufe
functions or roles of the Port of Manila and thus the basic direction

of the port development should be determined in coordination with the

_socio-gconomic policy.

waever. in the Philippines, the national ecohdmic'development-policy
is'presently being'revised by NEDA due'to'the_bhahge of gbverhment,
and the fFundamental future direction of thé national economic policy

is not yet clear. Therefore, final decisions must await the announce-

‘ment of Lhe new policy.

In_this Study, it is assumed thét the basic direction of national and
regional development will not greatly change from the recent past, and
the future gbow;h of the Philippine economy is forecast considering

the historical growth and the forecast growth of the world economy.

Therefore, basic assumplions concerning the voles and functions of the

- Port of Mahila are set as follows:

® Metro Manila is already confronting major urban problems including
a houéing shortage, traffic congestion, insufficient water supply,
etc. Batangas Port and the Urban Corridor will be developed to
promote decenlralization of population and economic activities away

from the central area of Metro Manila.

@ To reduce the buvden of excessive concentration of traffic in MMA

“and. to achieve move effective and economic transportation, certain
cargoes such as iron and steel products and fertilizer will be
imported via the Port of Batangas considering the spatial

distribution of related industries.

@ The basic funétions and roles of the Port of Manila aré the same as

those Specifiod in the Master Plan Study conducted by the
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Salzgitiar Consult GMBH éxcept for the abOvé—mentioned relationship

with the Port of Batangas.

@ Réflecting the status of MMA as the center of the Philippine eco-
nomy, the Port of Manila will continue to play a central role as

the main gateway for imported goods;

& ‘The export commedities handled at the Port of Manila will not
change remarkably during the planning period, As for the domestic
. trade, the status of the Port of Manila will also remain essential-

"1y the same as at present.
6.1.2 Cargo traffic forecast

(1) Methodology _ _

Two.methods are used to forecast the cérgo volume to be handled at the
Port of Manila. One is a macrozroreéast which is a method to estimate the
total cargo volume as a whole iﬁcludihg many cbmmbditiés; regérdIESs of the
volume of each commodityf The other is a micro forecast, which is a method
to estimate th cargo volume of each commodity group individually,

Based on an analysis of the historical trend df cargo moveneént at the
port, the cargo voélume for .foreign trade should be estimated by méjdr
commodi ty groﬁps individually. The cargo forecast by'commodity group is
conducted based on correlations with.related indices, and is also forecast
based on the Fforecast supply and demand. On the other hahd, domésﬁic
cargo, in prircipal, ean be forecast based on . correlations. with

socio-economic activities and by analyzing historical trends.

(2) Selection of Majof Commodity Groups

The cargo handled at the Port of Manila is classified as shown in
Table 6.1.1. The future volume of each commodity group is then fdrecaét
based on the historical volume and growth'rate also cdnsideving}the sactal,
industrial and  traffic situation in the future, '-Thc_ séiectéd méjob

commodity groups are as follows:
Import : dairy. products, wheat and wheal products, ‘6ther cefcais,

feed, paper and pulp, Peﬁtiliéér; chemicélé; melals and metal

products, and machinery & transport equipment,

-~ 192



Eiport : fish & Fish products, feed, other food, wood & wood products,

and coconut products.

(3)._Fofecéét by Cargo Mode _ .
Based on the analysis of port statistics in 1985 by packing type, that
is loosé ({break bulk) cargo; containerized cargo, dry bulk, and iiquid
cargé, the forecast volume by cargo mode is delermined considering the
prevailing packaging - methods. Especiélly, the volume of containerized
cargo is FPorecast considering the future cantainériiable7rate:by éommodihy.
The cargb volume by ship type is estimated based on the present

transportation practices and the projected lot volume.
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TABLE 6.1.1  COMMODITY CLASSIFICATION

NAME OF COMMODITY

Dairy Produckts
Fish & Fish Products
Wheat & Wheat Products

Other_CePeals

Feed
- Other Food

_Tobacco

Wood & Wood Products
(excluding furniture}

Paper and Pulp
Textile Fibérs

Crude Fertilizers &
Crude Minerals

Metalliferous Ores &
Metal Scrap

Mineral Fuels
Coconut il

Other Coconut Products

Other Animal & Vegetable

Oils

Fertilizer
Chemicals

Tektiles & Garments
Iron & Steel

Non-Ferrous Metals

CODE NO. OF PSCC

Pivision Q2
Division 03
o, ok

‘Division 04 excluding

041, Q46

‘Division 08

Section O excluding above
and 05771, 05772

Division 12

Division 24, 63

Division 25, GY

Division 26

“Division 27

Manufactures of Metal, n.e.s.

Machinery & Transport
Equipnent

Miscellaneous
Manufactured Articles

Others

Division 28

Section 3
423.31, 42h.32 _
05771, 05772, 22310

Section % excluding

Coconut Products

Division 56
Section 5 excluding Fertilizer
Division 65
Division &7
Division 68
Division 69

Section 7

Section 8
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6.2 Future Socio?ECOnomic Framework

Since the COllap'ée of the Marcos Government, thé new Government of Lthe
Philippines has been fn the process of formulating and adopting majbr new
boliciés‘. Uﬁder this situation three alternatives, that is high', :medfium
and low projections, arve prepared based 'upon. different assumption (Sée.
Appendix 6.2.1). o

Table 6.2.1 shows the projected GDP and sectaral GDP from 1990 to
200%5.
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6.3 Cargo traffic Forecast
6.3.1 PForéign Trade
6.3.1.1 Macroscopic Forecast .
The historical level of foreign trade cargo volume handled at the Port

of Manila is erratic as shown below.

Annual Foreign Trade Voiumé:

Bxport Inport Total
1978-79 - 7.5% 15.5% . 10.8%
79-80 14,7 -14.6 - 9.5
80-81 - -10.8 2.5 0:
81-82 111 94 5.2
82-83 _25;6 ) . 5.8 9.1
63-84 - 9.0 -31.9 -27.6
84-85 1.1 0.4 0.6
Average
19786-85 - 0.6 - 3.2 - 2.6
Average |

1978-83 1.1 3.2 2.8

However, - over the long term, the cargo handling volume of a port
generally has a close relation with the social and economic indices of the
country. Using the historical correlation belween the Gross Donestic
Product (GDP) of the Philippines and the volume of foreign trade cargo
handled at Manila, the total future cargo traffic through Manila is first
forecast without considering the volume of individual commodities. This is
the so-called macroscopic foreecast.

The average annual gvowth rates éf GDP and of the total foreign trade

cargo volume through Manila from 1978 through 1983 are as follows:

Average annual growth ratés {1978-19813)
GDP _ 3.83 %

Total foréigh'trade cargoe volume at Manila 2.75

So the elasticity of cargo volume to GDP is approximately 0.72. Based
Oon the estimated Tuture economic growth (GDP),‘the average growth rate of
the foreign trade volume at Manila is thus estimated using the above
clasticity.

—197 -



Estimated average annual growth rate of
foreign trade cargo through Manila |

| | ()

1985-1930  1990-1995  1995-2000  2000-2005

Medium Case 3.0 3.6 3.6 3.6
High Case 3.0 h.3 43 4.3
Low Case 2.9 2.9 2.9 2.9

| Since 1980 the 'foreign tradé ‘¢cargo volume has been limited by
regulatlons restricting imports due to the lack of foreign currency in the
Phlllpplnes The level of GDP may recover to the 1983 level by 1988.
Therefore,_assuming the cargo volume in 1988 will bg equal to the 1983
volumé, 6.0&? mi11ion tons, the future cargo volume is estimated based on

the estimated growth rates as follows:

Table 6.3.1 Estimated Foreign Cargo Volume of Manlla :

" by Macroscoplc forecast

-{thbusand_tohs)

_ 1990 1995 | 2000 2005
Medium Case | 6,415 7,656 9,137 | 10,905
High Case 6,45 7,918 9,773 12,063
Low Case 6, 403 7,387 8,522 9,831

6.3.1.2 Forecast by Major Commodity Group
{ Import )
1} bPairy Products

The Philippines is dépendent on imports for a major portion of its
daircy fequirements Almost all dairy imports are unloaded at . the Port of
Manila. The maJor1tv of these 1nports are condensed and evaporated milk
and cream from Australia and New Zealand. The import volume varices yecar by
year. But, based on the mov1ng average every 3 years the trend of import
volume had been upward untll 1982, The import volume in 198# dropped

sharply., This was malnly due to the Philippine economie erisis in that
year.

@ Consumption

Total consumption is calculated by multiplying per capita consumption
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by total population. - Appendix 6.3.1 lists the data of per- capita
consumption'calculating the'moving average every 3 ycars, Theifutﬁre=per
capita consumption is estimatéd based on a.'corre}ation befween its
historical levels and per capita GDP. Using the data from 19(H to 1982
and ignéring the data from 1983 as atyplcal due to the economic crisis,

the per capita consumption volume is forecast as follows.

Y=0.0201X - 0,92 {R=0.88947)
where Y: Per capita consunption of:dairy prdducts
X: Per capita GDP indicator (1972=100)

R: Correlation coefficient
Per capita consumption of dairy products (kg/capita)

_ 1990 1995 2000 2005

Medium assumption . 2.09  2.53 3.09  3.80
High assumption 2,12 2.72  3.51 455
. Low assumption 2.07 2.36 2.72  3.15%

Total Ffuture consumption can then be calculated from the projected

per capita consumption and'the'future population.

Total consumption {thousand tons)

(Year) 1990 1995 2000 2005
Medium 128 173 232 310
High 130 186 264 371
Low - 127 161 205 257

@ Local production

Local production of dairy: producté has remained below 3 thouéand
metric tons per anhum over fhe &ears. However, the Philippine government
is 1mplementing a Natlonal Dairy Develcpment Plan in an effort to upgrade
native cattle bv distributing crossbreed dairy animals to small farmers
“and to support small daipv Favmers with technology and Flnan01ng in
'stratcgic .areas, Fged resouvccs :For _mi]k production are generally
'avnilabie in steady-suppiy Lhrdughout;the"nationt

The target of the National Dairy Development Plan (1981 1090) is to
produce 10-20 percent of the doméstie milk requirements in 10 years and
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to théreby reduce the heavy dependence on imports. Based on the

development plan and the historical production, we assume the following

levels:
1996 - lacal share ‘5%
1995 local share 108
2005 local share 20%

. In drder'fo achieve the above percentages, local pvdduction will

have §o inérease to the following levels:

1990 6 thousand tons -
1995 17 thousand tons
2000 35 thousand tons

2005 L6 thousand tons

@ Import : : :
Based on the projécted total consuﬁption_and local production, the

fature import volume through Manila is'estimated'as follows:

"{thousand tons}

1990 1995 2000 2005

Medium 122 156 197 264
High 124 169 229 325
Low izl 144 170 211

2} Wheat

Since there is virtually no wheat proéduction in. the Philippines, all
the raw materials for bread and other flour producis have to be imported.
The Philippines' flour miiling industry is presently composed of”cight (8)
flour mills: four in Metro Manila, two in Southern Tagalog and one each in
the Visayas and in Mindanao. These mills ave mostly situated in arcéas near
water transport facilities for bulk handling of the imported wheat and in

.areas where the population concentration is high. _ _

In mid—lQ?ﬂ, the NFA took over wheat . importation from the  private
sector wupon the request'of flour millers and bakers in view of,the-ﬁhen
prevailing fluctuation of world prices of_ghéat whiéh :esﬂltéd in unstable
prices of flour and‘bakery=products. The NFA takebﬁef resulted in_lcwefing
the ' purchase prices_ of wheat impOp;s through gbvernment to govérnmcnt

transactions with the U.S and consequently in more stable prices of flour
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and bakery products, _

In Decemben:1983, in the face of the economic¢ crisis that brought
about foreign exchange problems which résulted in reduced wheat imports, a
scarcity of flour and Fluciuéting floﬁr prices, diécussions were held among
government (NEA) bepresentatives, flour milleérs and bakers. Mainly based
on the request of the bakers, the NFA fook_0vqr the distribution of flour
to Lhe bakers and to retail outlets at government'controlied prices. Prior
Lo ihis, it was reported that fléuv'miliérs controiléd their own marketing
chains which tended ko raise fFlour prices to unrcasonable levels, to the
detriment of the bakers and the consumers. ¥

From 1983 to 1985, wheai imports - continued to decline due to the
scarcity of foreign exchange és well as to'thgsdecliﬁc in consumer demand
suffered 5y the baking industry due téithe stil) weak ebonoﬁy.

By 1985, world wheat ﬁricés had decreased and the millers requested
the transfer of wheat imﬁbrtatioh and Flbpr distribution from NFA to the
private sector'inasmuéh as flour prices had gone down. This was granted in
July 1928% by virtue of Exccutive Order No. 1028 and in line with the

goverament policy of deregulation and privatization of industries.

(1 Consunption _

Per capita consumption of wheat is closely related Qith per capita
GDP. Based on the historical situation of the T[lour and baking
ihdustry, the per capita consumption is forecast based on the historical
correlation between these two indices over 10 years, from 1974 to 1983,
Then multiplying the projected per capita consumption by the projected
population, the estimated future consumption of wheat is obtained as

shown in Table-6.3.2.

Table 6.3.2. Projected Total Consumption of Wheat

Per capita consumption Total consﬁmption
(kg/capita} (000 T.)
o Year 1990 1995 200 2005 1990 1995 2000 ZOOSJ

| Mediun Assumption| 15.5 | 18.u | 2202 | 26.9 | 953 | 1,259 | 1,670 | 2,195

High Assumption| 15.5

19.8 | 25,5 | 33.0 | 953 | 1,355 | 1,918 | 2,693

Low - Assumption] 15.2 | 17.2 | 19.8 | 22.9 934 | 1,177 1,489 1 1,868
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@ Bufrer Stock
According to interviews with MAF Staff ca sixty day stock for grain
consumption is requirved. The required future stock volume is_estlmated
as lollows: R
{thousand tens)

{Year} Medium High Low

1990 159 159 156
1995 210 226 196
2000 278 320 248
2005 366 4thg 311

The stock as of the end of 1984 was 64 thousand tons according to MFA
statiétics. .The required additional stopk' by year is esﬁimhfed as
Foll§WS: . | .

‘(IOOOT./yeaP)_

| Medium  High  Low
1985 to 1990 16 16 . - 15
1991 to 1995 w . 13 8
1996 to 2000 14 18 10

2001 to 2005 - 18 26 13

® Imports through the Port of Manila

The share of wheat 1mport volume ‘though Manlla in the pational
total has fluctuated at around 53-58% over the last six years,. and has
been decreasing at a rate of 0,8% per annum comparing the three: year
averages of 1981 and 1984. The wheat imported through Manila is ‘alloted
to the Ffour flour mills loéated-in the Manila area., The share.bf‘the
gales volume of these mills in the national tbtél.has been dccrcdsing.
Considering the above, the future wheat import share of Manila is

estimated as follows:

1990 53 %

1995 - . 5L %
2000 . 9%

2005 h7 %

The wheat import VOlume at Manila is forecast using the estimated
total national 1mp0rt volume and the wheat 1mport share of Manila Port,
The forecast is shown in Table- 6.3.3.

—202



Table-6.3.3 Forecast Wheat Imports through Manila

(thousand Tons) -

1990 | 1995 | 2000 | 2005
Medium |- 514 | 647 | 825 [ 1,00
Righ 514 | 698 | 949 | 1,278
Low 503 | 604 | 735 884

3) Other cereals _

&hen'handling volume of other cereals through the Pdrt'of Manilé from
1930 throﬁgh 1985 is shown in Table 6.3.&.: After ailapse of several.years,
rice imports began again in 1984.  However, _the Philippines has been
essentially self-sufficient in rice sincé the middle of the 1970s.
Furtherimore, the production of rice in.1986 reached 9.1 milliop'téns with a
growth rate of 11% from the .previous year. This productibn volume is
sufficient to cdver.the éntire domestic chsumption according to MAF data.
The governmént'is also'ﬁaking various efforts to improve the vield of rice
production thrdugh the Masagana Program, and expects the Philippines to
remain self—éuffiéient in rice. As it seems likély that the Philippines
will remain  391f—suFficient' in rice, Lhis section mainly considers the

future impérts of corn and mait.

Table 6.3.4 Import of Other Cercals Through Manila

{thousand tons)

- _}980 1981 | 1982 1983 1984 1985
Rice - - - - 128 | 280
Maize (Cown) 238 215 34 509 182 241
Malt 57 66 81 | 100 | 108 Gl
ther.Cereais 7 8 11 8 ) h 8

Source: NCSD

a) Corn _

Corn is roughly classified into Lwo_ categories: yellow corn for
animal feed "and white. corn  for difect human-consumptioh. The domestic
supply of yeliow corn in the Philippines is both 1néhfficient-and'erratic.
Present  production barely meets the demand ‘of feed millers and
liVQStock/pdﬁlth-raisévs despite recent production increases. Filling

the gap are substantial imports, mainly from Thailand'and the U.S.
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Eggguction.

The local production has beén 'incréasing at an average annual
growth rate of A, 1% over the last ten yeavs, and réached 3.7 million
tons in 1985, Future productlon is estimatéd by multiplying the future

harvest area by the Puture yield, as Porecast below,

&) Harvest area _ .
Appehdik 6.3.2 showé the trend of corn harvest area from 1975 to
1985. Since 1980, the total havveét-aréa has remained almost steady.
However, the harvest areéea for vellow corn has been increa51ng year by
vear. . The Government encouvages 3e110u corn production based on the
Maisagana Program, and is promotlng_the.shift of traditionql white .
corn areas towards yellow corn. The harvest area of yellow cbrh_seems
to be increasing with the increase of animal feéd'demand._ Assuming
that the total corn harvest area will remain at the present level, the
future harvest .area of each kind ol corn is predicted based on Lhe

current trends

Projected Havvest Area of Corn

.(000 ha}

Yellow corn White and Other corn Total
1990 1190 2125 3,315
1995 1424 1891 - 35
2000 1657 1658 - 335
2005 1812 1503 -~ 3,315

® Mecan Yieid _ o
The mean yield of corn production in the Philipbinéé is'felafiVe—
1y low conpared wlth other AShAN countries as shown in Appendix 6.3, ﬁ.
To 1mprove the mean yleld the Maisagana program ig prov1d1ng full
credit supports to introduce hybrids and to increase fertili7er use,
Appendix 6 3.3 shows the m¢an yield of each type of corn,  Due to
the Maisagana program, the nean yield for yellow corn  has been
_ increasing in recent years. Considerlng the histor1cal trends and the
mean ylelds in other Asian countries, the estimated future yleld rates

for each type of corn ave as follows: .
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: (t/ha)
{Yecar) Yellow corn White and Gther corn Total

1990 _ 2.08 0.94 1.35
1995 2.3 1.00 ©1.61
2000 2.78 1.07 1.92
2005 3.12 1,14 2.22

© Estimated production
From the future harvest areas and'yield rates estimated above,

future corn production in Philippines can be forecast as follows:

| (Year) 1990 1995 = 2000 2005
Production {thousand tons) h473 0 5,351 6,380 7,366

Consumption
The details of the use of c¢orn in the Philippines are shown in
Appendix 6.3.6. Mainly, the corn is used as animal feed and for human

food. The future use of corn is estimated below.

@ Food use

‘The pér capita consumption of corn for food use changed from an
increasing tendency to a décreasing one in 1976 {crop year 1979/76).
Since then, "the per capita consumption has ©been decreasing
continuously at an average annual rate of 4.2% based on three year
averages. Fig 6.3.1 shows the yearly variation of.the per capita
conéumption of corn. Three year moving averages arve plotted in order
to eiimiﬁate short-term variations. Assuming Lthat the per capita
éonsumptiqn is épbroiimaﬁed by the line in the figure, the estimated

per capita consumption of corn in the target year is:

o (Year) 1990 1995 2000 2005
Per capita consunption(kg/capita) 25.0 25,0 23.2 22.5

Using this estimated per capita consumpition, the total future

consumption of corn fob_ food wuse is forecast by multiplying the

eétimatc by the projected pobulation.
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Projected Corn Consumption for Food llse
' {thousand tons)
(Year)

1990 1537
1995 1628
2000 1745
2005 1836

Kg/capita

40___,‘?- : -
L ]

» . '.

. .

20 - e - — T

1930 1990 ' o 2000 Year

Fig., 6.3.1 Per Capita Consumptién of Corn for Food Use

® Feed use

The use of corn for Peed ‘is basically correlated wlth Lhe
population of liveétdck cspec1ally hogs and poultry. ;The historical
trend of hog and:poultry populat1on 1s erratie as shdwn és-Appendix
6.3.7. So, five year mov1ng averages are uged for the projection in
order to eilm1nate short term variations.' The population of poultry
‘and hogs varies: along with meat- demand. ' L o

Thereflore, the future population of poultry . and. ‘hogs 18 ¢stimated

based on the correlation w1th GDP which is closcly related to the
demand for meat . o '

The estimated future populatiou of'podltfy and hogs ave:
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(Year) 1990 1995 2000 2005

Mcdium Case

Poultry 62,276 74,033 89,049 108,215

Hogs - 8,342 9,762 11,571 = 13,893
High Case _

Poultry 62,841 77,420 96,937 123,058

Hogs 8, 40 10,172 12,531 15,687
Low case

Poultry 62,311 71,621 82,877 96,590

Hogs 8,350 9,471 10,832 = 12,489

The annual feed Péquirementé'For poultry and hogs are 0.03 tons
per chicken and 0.81 tons per hog based'én efficient feed—ib»live
weight conversion as derived from production training manuals
published by SEARCA;' Coliege Laguna. The - feed requirements for

poultry and hogs are computed as follows:

(thousand tons)

(Year) 1990 1995 2000 2005
ledium Case 8,@25 10,128 12,048 14,499
High Case 8,650 10,562 13,058 16,398

" Low Case 8,634 9,821 11,260 13,014

=iThe ratio oflcorn use - for feed to the Teed requirements of poultry
and hogs is illustrated in Fig.6.3.2 The historical data are shown in
Appendix 6.3.8. Assuming the inclirnation extrapolated from the figure,
the esiimated future elasticy is obtained. Then, considering this
élasticitj and the éstimated feed requirements for poultry and hogs
presented above, the requived volume of corn for feed use in the Tuture

is cstimated as follows:
Estimated Corn Use for Feed

{thousand tons)}

(Year) 1990 1995 2000 2005

: Me&ium Case - .2,501" 3,20 4,096 5,075
High Case 2,517 3,380 4,40 5,739
Low Case 2,500 3143 3,828 1,555
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[
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1975 1980 _ 4990 ) : 2000 Year

Fig. 6.3.2 BRatio of Feed Corn Use to the Feed
Requ1rements of Poultry and Hogs

) Other uses

Seed use of corn is estimated at the rate of 20 kgfha, Corn
consumption Ffor other non-food use, mainly . as a raw material for
manufacturing products, is estimated based on historical trends, The
estimated consumption is as fdllows:

{thousand tons)

Seed use Other non-food use Total
1990 66 . 222 ' . 288
1995 66 265 33
2000 66 - 308 37
2005 66 : 3Bt oy

@ Total demand and requ1red stock’ .
The projected total. corn demand is estlmated by adding up the

~ projected demands estimated above. The result is summarized below,

—208— .



{thousand tons)

(Year) 1990 1995 2000 2005
Medium Case 4,326 5,200 6,215 7,328
High Case 4,342 5,339 6,559 7,992

' 5,102 5,947 6,808

Low Case 4,329
The stock of corn at the end of 1984 was 181 thousand Lons based
on MFA statistics.

day volume. Then. the'required'additional annual stocks are estimated

The requived stock of corn is estimated at a sixty

as foilows: .
{1000 tons/year)

_ Mediuﬁ High Low
1985-"90 90 109 108
'90-'95 29 33 26
195-2000 3y i 28
2000-2005 37 48 29

Balance of production and consumption of corn

‘Thé.eéhimated production and consumption balance of corn in the

‘Philippines is shown in Table 6.3.5.

Table 6.3.5 Production and Consumption Balance of Corn in Philippines

{thousand tons}

Yeaf(case) Production Consumption Balance
7 1990 o S N
Mediun hy73 4416 57
High 473 4451 22
'Low hiy3 4437 36
1995 I o
Medium 5151 5229 122
High 5351 5372 - 21
Low 5351 5128 223
S50 e . .
- Medium 6380 62% 131
High 6380 6600 - 220
 Low 6380 5975 hos
2005 b o - -
Medium 1366 7365 1
High 7366 . 8040 - 674
Low 7366 6837 529
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Based on the. above esticated balance,_ it :seems that the
Philippines will become self-sufficient in 00rn around 19%0.

After achieving self-sufficiency, the p0551b111ty of corn exports
will depénd on the local production éost and_the supply-damand balance
in the world market.  However, it seems unlikely thdt the Philippines

will produce a substantial corn surplus in the foresecable future.

b} Malt and others

ﬁs barley is not produced 1ocally,'a11 the malt used in the country
is :impdrted. Manila's share of malt imporis has fluctuated at around
795-80 % of the national total in recent years, because the main brewerics
are located in Manlla. _ o

The futuvre lmport volune of malt is estlmated using the historical
‘correlation between' GDP and malt imports, because' the pér-'éapita '
consumption'éf beér, the main product using malt is clbsclv:rélated with
per capita jnicome. ' The 1mport voluke of malt through Manlla is forecast
assum1ng that Manila's share of 80% hlll not change in the future."The

import volume of the other minor cereals handled at Manlla is avound 8-10

thousand tons per year,

The estimateGZVOIume of malt and other cereal impdﬁis is:

{thousand tons)

(Year) 1990 1995 2000 2005

Medium Case 112 151 202 267
High Case 120 170 230 - 310
Low Case ' 110 145 185 225

4)  Feed _
The Foilowing is a list of the principal raw materials used as animal

feed in the Philippinés and their sources.

Yellow corn - local and jmports from Thailsnd and U.S.
Sorghum - loecal _

Rice by-produets (bran n1111ngs, etc) - local .

Corn by~ products - local.

Copra meal/cake - local _

Wheat bran/pollard - localEfrbm_imported‘gréin
Soybean wmeal - local and imports from.Brazil. U.5.
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Fish meal S local and imporis
" Meat and bone meal - local and imports from Australia

and New Zealand

Most of the-sdybean méal.-yellbw corn, fish meal. meat and bone meal
are imported. This section anélyzes the future import demand of these
commodities except For. yeliow corn which is estimated -in the previous
scction, The hlstorlcal imports of feed into the Ph111pp1nes and pa331ng
through the Port of Manila are listed in Table 6. 3.6.

Thc import_share of Manila has been around 90-95 %'For last six years.
Therefore, thé future impert volume of the whole country is eétimatcd in
order to project the future import volume of feed ufhPOugh ﬁhe Port of
Manila. .

"“The NFA is the sole impobter'of=soyﬁean ineal which is sold to feed
‘millers and end -users, Importation of fish meal and meat meal are under

taken by some of the feed millefs for sale and for their own consumption.

Table 6.3.6' Impbrt of Feed into the Philippines and througﬁ\Manila Port

{(Unit: thousand tons).

1980 1981 1982 1983 1934 1985-*

Bean meal | Manila | 201 200 348 | 250 | 339 226
- Philippines| 215 | 218 | 387 | 275 175 226
Fish meal | Manila | 24 | 16 | m |  in 5 17
-15‘1';"{'1'{;;5};&5‘ Ton T e 4 14 5 23
Meat meal | Manila | 54 | 33 | 58 | 12 13 1 2y
Phllipplnes ) 55 ) 33 “"“§§bv 2 7 iéy- 25
| Others | Manila | 10 7 7 11 5
Philippines | 11 | 7 | & 11 . 5
Total | Manila | 289 | 256 __""_14_5_24‘ 1 317 361 272
| | Phih;ﬁfﬁ;{ 305 | erh 1 ougs 342 397 279 |
Haniia Shave | N N B
(Total) ~ (8) 95 93 92 93 91 97
Maﬁ;i;-Sharé D ‘ ) ' o r
(Bean meal) - 263 REY 92 90 91 20 100
Manlla Share _ _uwi o N I
(except bean meal) (%) - 98 | 100 . 98 100 | 100 a1

Source; Forcign Trade'Statistics, NCSO
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a) Soybean Meal _ :

- From 1976 tc"198h sbybean meal imports into  the Philippines
increased at an average Pate of 19 % per yeav using’ three year running
averages in spite of. governmental efforts to encourage farmers teo plant
‘this protein-rich feed _1ngredient. 'The imports rose to thelr highest
ievel of 387 thousand tons in 1982. The supply and use of soybean; in the

Philippines is shown in Appendix 6.3.9.

Consumption

The commercial mixed feed mlllers are the maJOP users of 1mportcd
soybean meal. Poultry feeds and hog feeds compr;se a majot portion of
the commercial mixed feed sold in the Philippines. Demand for feeds is
essentially dependent on the sanimal population. In this case, the
number'of'éommercial nogs and pouliry has a clese relation with the
demand for soybean meal. _

“'Therefore, ' the fULure-“volume bf: soybean meal‘ICOnsumption; js
estimated based on the feed requirements of commercial hogs and poultry
and the estimated an1mal populatlon. _ _ _' )

At fivst, the future populatlons of commcrcxal hogs and poultry
are estlmated using the correlatlon with GDP, because the per caplta
consumption of commercial mea; ‘is closely related with per capita
income. The following is the correlation formula_,based. on Lhe
historical data from 1974 to 1982 using % year running QVePages as

shown in Appendix 6.3.10.

For hogs V=18.856X - 1705.06  (R=0.9946)

For poultey  Y=169.058X - 11562.56 (R=0.9863)

where Y : Number of commercial hogs or boﬂltry
X : GDP Index {1972 - 100)

R : Correlation coefficient

The estimated number of commercial hogs and pouliry are as follows:
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Table 6.3.7 Estimated Number of Commercial Hogs and Pouliry

(thousénd heads)

(Year). 1990 1995 2000 2005
Hogs e o | " N
Medium case 1,992 3,012 1,315 | 5,978
High case 2,041 3,306 4,999 - 7,266
Low case 1,997 2,803 3,779 4,969
' Aboultry' _ N : ' '
: Medium case 21,5?3.. 30,?19 W2 401 5?,312
High case 22,012 | 33,356 | 48,538 68,858
Low case 21,624 28,8%2 | 37,600 48,267

Multiplying the per‘héad annual feed requirements for efficient
feed-to-live weight conversion, 0.81 tons/hog and 0.03 tons/poultry,
the future Ffeed requirments for commercial hogs and poultvy are

eétimated qs_followsi

Estimated Futuré total feed requirements

for commercial hogs and poultry

{thousand tons)

1990 1995 2000 2005
Medium Case 2,260 3,362 4,767 6,961
High Case 2,313 3,679 5,505 7,951
Low Case 2,267 3,135 4,189 5,473

Based on the historical data, using % year running averages, the
future consumption. of soybean meal is then forecast based on its

correlation with the total feced requirements.

Y = 0.02248X - 131,14 (R=0.9534)
where. Y Soybcan meal consumption {thousand tons)
X : Estimated feed requirements lor commercial hogs
“and pouliry (thousand tons)

. R i Correlation coefficient

As a resulf;'the future consumption of soybean meal is estimated

as follows:
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Taﬁle 6.3.8 Future Consumption of Soybean Meal in the Philippines

(thousand tons)

“(Year) 1990 | 1995 2000 | 2005 |
Medium Case | 377 625 9@0 1,348
High Case 389 696 | 1,106 | 1,656
Low Case 318 | s7a 811 | 1,099,

ocal Eroductlon
Soybean pr0uuct10n for the past 5 years (1980- 198&) recorded an

‘average level of 9 ‘thousand tons. The average yield of suybeans when
crushed is around 20 % oil and 80 % meal. The soybean meal is marketed
pleaPllv as animal feed. _

The Philippines also imports soybeans to be processed by local
‘processors like Phil-~ As1a Food Industrles in Batangas, which has a
plant capablc of proceq51ng 350 thousand tons of sovbeans annually.

The plant formerly processed enough SOVbeﬁns to produce sovbean
0il1 on a commercial basis. _ Hohever ' the plant 13 now temporarllv
‘closed. When the plant is reopened, paw materlals W111 be 1mported
direetly through Batapgas port. hnalyzing the future crush volume of

soybeans, the estimated local production of soybean meal is as follows:

(thoﬂéand tons}
{Year} 1990 - 1995 . 2000 200%
Estimated local Production
of soybean meal 66 123 204 285
The estimation of local production of soybean meal 1is. shown in
Appendix 6,3,11. :

Inports of sbybean meal!

The future import _volume of soybcan meal is estimated as the
différence between the local pfﬁduétioh'aﬁd'the total coﬁsumptioﬁ. The
“shave of soybean meal 1mports through Manila has been avound q0- 93 %
for the last & years except 1985, 100 # was iwmported through Manila in
.that'yééb. However, ;hc'peFCenﬁagé:of‘thc‘miked4fééd'production of
Luzon and Metro Manila to that of the entife country has been decrcas-

ing in recent years as shown in Appéndix 6.3;12. ‘Based on this trend,
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the future import share of soybean meal through Manila is estlmated to
: gradually decrease. The ruture imports through Manila are estimated as
follows:

Table 6.3.9 Estimated Volume of -Soybean Meal Imports through Manila

{thousand tons)

Year .'Share of Manila | Medium Case High Case Low Case
1990 90 (x| 280 291 281
1995 | 85 L2y 487 .- 383
2000 80 589 722 486
2005 | 75 794 1,028 611

b} Fisﬁ Méai. Meat Meal and Other.Feéd Ingredients
1sh meal and meat and bone real importatlon Fluctuated congiderably

'durlng the last 7 years (See Appendlx 6.3. 13)

Based on Phlllpplne A35001at10n of Feed Millers, Incorporated (PAFMI)
- data, local Fish ineal processors supplled only f Z of the total fish meal
consumptlon before 1977, but by 1981 6& % of the total requirement was
supplled 1oca11y Honever, due to the erratic proteln content of local
fish meal, sowe nillers stlll prefer 1mported Jlsh meal,

As For moat and bone meal, almost ﬁll of the meals are imported. The
future ;mport volume of these'feed ingredients handled at the Port of
Manila 'is estinated uéing .the growth rate of soybean meal imports.
Soybean meal is usually used togéther with theée other meals to produce

animal feeds. The estimated import volume is as follows:

Estimated imbort volume at Manila (1000 tons)

(Year) Medium case High case Low case
1985 o - i * T b6
1990 - - 57 59 57
1995 ' 87 99 78
2000 120 147 : 29
2005 162 209" i2h

* actual volume in 1985
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Sumnary of Feced Imports

The estimated import volume of feed. materials is shown in Table

6.3.10,
Table 6.3.10 Summary of Feed Inports through Manila
(thousand tons)
| (Year)in_; Bean_ﬁgﬁi_F”#_EEher { Total |
Medium case

1990 280 57 327
1995 n27 87 514
2000 589 120 709
2005 794 162 956

| High case . | T T

1990 | 29 59 350
1995 | 487 99 586
2000 722 147 869
2005 | 1,028 209 | 1,237

—_L(—J; casc o I _f_ﬂl___" S
1990 281 st | 338
1995 383 78 bt
2000 486 b9 585
2005 611 124 735

Paper and Pulp.

There are 26 pulp and paper mills in the Philippines at present,

Nearly 100 % of the raw materials used by Lhe indusiry are imported.

Production and sales of the paper manufacturing industry over the past five

yvears have been declining. The poor performance of the industry is mainly

due to the following reasons:

(I) The economic crisis reéﬁlting in depressed consumer demand;

(@ iligh production costs (including power and fuel, import costs of
raw materials, stc); _ _

@ incréasing competition :from foreign .produéts due to import
liberalization; and

@ Outdated m1115 and plant equ1pmcnt

It is. very diff1cu1t to project the future performance of the industry
because of the uncertainty of the dirveet and indirect cffects of the
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current impovt liberalization scheme. So, the import volume of paper and
pulp of the Philippines is projected analyzing the trend of the total
import volume of pqu, waste paper, and. paper products. Table_6.3311 shows

the historical import volume of paper and pulp in the Philippines.-

Table 6.3.11, Import of Paper and Pulp in the Philippines

{thousand tons)

_ Pulp and waste paper Paper and paper products | Total
(1978 | 94 (iq%) | 105 (53%) 199
79 113 (k9%) 118 (51%) 231
80 103 (l5%) - 120 (55%) 227
81 93 (44g) 117 (56%) 210
82 96  (41%) 137 (59%) 232
83 114 -(46%) 1327 (54%) 246
84 13 (3%) | 150 (57%) 263
. 85 106 " (4o%) 152 (60%) 252

Source: NCSO'

Note : Figures in parentheses show the percentage of the total

Due to the impért liberalization and the increasing_local production
costs, the import 6? pulp and waste paper, the raw méterial of paper
products.'has been decreasing over the last three years. On the other
hand, the import of paper products has been increasing. The average annual
growth rate of imports of paper products is.ﬂ.6 ¥ from 1979 through 1984
using three year running avérages. The Philippine goverament is
considering the further 1iiberalization of imports. Below, the future
import volume of paper products is estimated based on the historical
average growth rate.  Then, the total import volume of paper and pulp is
forecast considering the change of the import share of paper products.

The estimated future import volume of. paper anrd pulp in the

Philippines is as follows:

{thousand tons)

(Year) ' Pulp and waste paper Paper and paper products Total

1990 116 190 306
1995 123 | 238 361
2000 - . 128 . 298 26
2005 131 373 504
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The import share of the Port of Manila in the national total was
around 60-80 ﬁ during the last five years. Using the¢ average, 70 %, the

future import wolume of paper and pulp through Manila is estimated as

follows:
Estimated volume of paper and pulp at Manila
(Year) 1990 1995 2000 2005
Paper and pulp {thousand tons) 214 253 298 353

6)  Fertilizer
a) .Prodﬁction__ _ _

_A.Pélativély steady growth in local fertilizer production was eXpefi-
enced from 1965'fo 19?6 'Local mapufacturing companies supplied more'than
50 pepcent of the natlonal Fertillzer demand. Hoacver from 1977, local
production volumes became evvatxc malnlv due to the unpredictable world
price Fluctuations of fertlllzers and the Jncre351ng costs of lmported raw
materials, |

Some of the local manufactUPing combanies shut down their plants in
1976 as their increased production costs - made it 1mp0331ble ‘to compete
with imported finished fertilizers., : _

At present, only two ‘Pertilizer manufabtdfers,' hamely Atlas
Fertilizer (at Cebu) and . PHILPHOS (at Leyte) "are producing febtilizer in
the Philippines. The latter is responsiblé for 80-85 £ of the national
production. The historibal fertilizer supply and demand including loé¢al
productlon in the Philippires is shown in Appendix 6.3. Iﬂ.

Philippine Phosphate Fertilizer Coquration (PHILPHOS) is  a
goverament corporation engaged in the - manufacture and' marketing of
fertilizer products. . .

At present, PHILPHOS is owned 50 % by the Phllipp1ne govevnment and
50 £ by the Republic of Nauru based on a. Joint venturé agreement signed in
1981. Under the agreement, around 50 % of the raw naterial (phosphatc
rock) used by PHILPHOS comes From Nauru through the conmpany's private
facilities in Leyte, -PHIIPHOS only stabted'commeféial operations in'léte
1985, Plant capacity is placed at around 1 milllon MF per year (Seec table
6.3.12}.

According to an interview with a representative of the company in

—2Z218—



~Aug. 1986, around 80% of the total production is exported while 20% is
consumed in the domestic market. '

The capacity utilization rate of PHILPHOS is presently around 90%.
However, Lhe company does not'foresee_any.expansion 0F=Facilities in the
near future due te the uncertain economic situation b? the country.

The production for the local market is estimated at.250'thonsand tons
1986. And this volume scems likely to remain stable in the near 'future,
up to 1995, Thereafter we assume that the local preduction will increase
at a rate of 5% per annum, The estimated fertilizer production for the

domestic market is shown in Table 6.3.13.

Table 6.3.12 PHILPHOS annual production capacity

Capacity Operating days

{metric tons) . {days/vear)
' Phosphoric acid 384,000 317
. Sulphuric acid 495,000 330
 Ammosul 169,000 325
Various fertilizer
grades . 930,600 -
_(DAP,MAP, '

16-2-0,15-15-14,
14~1#—1&/12—12-12)
Source: PHILPHOS

Table 6.3.13 Fstimated Ferfilizer Production for the Domestic Market

(Year) 1990 | 1995 2000 2005

- _— ——— e fp—e

Fertilizer Production 250 250 320 410

(thousand tons)

b)_'Cthumptibn

The. Consumptidn df ‘rértiliZGPS in the Philippines is. shown in
Appendix 6.3;15. The decade 1973-1983 saw an upward trend in ferfilizer
demand with average annual increases of 6.28 %. From 1973 the Masagana 99

rice production development program, 'inCIuding a Tfertilizer subsidy
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schene, raised fertilizer demand. .

The consumption of fertilizer in the Philippines ihusgdepends on the
existence and viability of government fobd production programmes, doméstic
fertilizer prices, credit availability, crop support prices, prospects for
| irrigation, and ageicultural extension. - The fertilizer use per harvest
area has i‘_luctuéted, but in genefa_l-it has incf_eased-oVer time (See
Appendix 6,3, 16) For estimation of future fertilizer consumptioﬁ in:the
Philippines, a correlatlon anaIVSls with the gross domestic product (GOP)

of the agrlcultural sector is used in this study.
The correlation equation is

Y=4.812% + 89.63 (R=0.9377)
where Y: volume of fetrtilizer consumptibn (thousand tOns}
X: CDP index of the agrlcultural sector {1972-100)

R: correlatlon coeff1c1ent
The equation 1is. based . 6n historical data from 19?1-1983 using

three-year moving avevages. The estimated future fertilizer consumption

is as follows:
Table 6.3.1% Estimated Fertilizer Consumpticn in ihe Philippines

'(thOQSahd-toﬁé)

[ Crear) T 1990 | 1995 | 2000 [ 2005 |
Medium case 1,048 1,283 1,579 1,948
High case 1,00 | 1,371 1,805 2,384
Low case 1,054 1,263 1,517 | 1,827

c) Imports Lhrough Manila

The share of 1mported fert111zer through Manila Port has Pluctuatcd
between 32-50 % with an average of 40 % over the last 6 years except for
1981 as shown in Appendix 6. 3 17. Manila ) fertilizer import share of H0
% is almostly equal to the share of fevtlllzer consumptlon in lu20n {Sec.
Apperdix 6.3,18). The future share of Fertllizer imports through Manila-
is assumed to remain the same as the present’ level up to 1995.

After the year 2000, Manila's share is assumed to decrease to 30 %

-4220‘



considering the plan to develop ferlilizer import facilities at Bé;angas
port. The estimated future import volume of flertilizer through Manila is
shown in Table 6.3.15.

Table 6.3.15 Estimated Fertilizer Imports through Manila

{thousand tons)

(Year) 1990 1995 2000 - 2005
Medium case | 320 | 410 380 - k60
High case 320 450 50 590
Low case . 320 h10 360_ 430

7)  Chemicals |

As the:Philippines docs not produce petroleum, almost all of the raw
materials for. ;ﬁe chémiéal.'iﬁdﬁstry' and many chemical products are
impdrted. - The‘ import vblume‘ ol chemicals js closely related to the
indﬁétriai activities of the‘_country._ Therefore, the future volume of
chemiéal imports is forecast based on the historiecal correlation between
Lthe volume of chémical jmpbrts and the industirial sector GDP. The
correlation _equation 'is calculated based on data from 1970f1976 and
1980-1984. Data from 1977-1979 is not available. The import volume of
chemicals in the Philipines is shown in Appendix 6.3.19,

The correlation equation is as follows:

¥=5.588X - 347.6 (R=0.99}
where Y: Import volume of chemicals
X: GDP index of the industrial sector {1972 value=100}

R: Correlation coefficient

The future import vélume of chemicals is then estimated_ by sub-
stituting thé'projected GDP of the industrial scctor into the correlation
equation, . _

The estimated volume of chemical imports in the Philippines and the

average annual growth rates are calculated as follows:
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_ Medium case High case ' Low case
1984

Actual volume 722 722 722
1995

Estimated volume 1,186 1,156 1,026

Growth rate _ 4.6 4G ; 3.2
2005 o _

Fstimated volume 2,224 2,3&& 1,687

Growth rate 6.5 ' 7.3 5.1

According to PPA statistics, the import volume of chemicals at the
Port of Manila is estimated as 611 thousand tons in 1985: Considering the
policy prowotlng decentralization of industries away from the Netropolltan
Manila Area, the future chemical imports at Manila arve forecast usxng the

following assumed growth rates:

L {thousénd tons)
(Year) 1985-1995 . 1995-2005

Medium Case _ 4.6% S 50%
High Case 4u3 5.5%
Low Case 3.2% 3;0%;;

The estimated import volume of chemicals through Manila is as follows:
Estimated import of chemicals through Manila

: (thousand tons)
(Year) 1990 1995 2000 2005

Medium Case 765 958 1,223 1,561
High Case 758 940 1,229 1,606
Low Case 715 837 1,018 1,239

8. Iron & Steel
a) General _ :
The steel materials consumed in MMA are all éithcr'impofted from
foreign countries or produced in Ill1gan 1n Lhc southern Philippines. Thé

steel materials including billets {used for bars and wir rods}, hot'and
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cold

rolled  products,

prbéessing industriés.'

gaivanizeﬂ sheets,

Imported

South Harbor, port of Manlla

b)

and plales arc'uSed by local

materlals are principally handled at '

Forecast of National Steel Demand

Table 6.3.16 shows the demand for steel products in the Philippines

from 1970 to 1380,

products are consumed by the construction industry.

In the Philippines,

more than half of the 'steel
The following is the

corfeiation equation bet{ween stecl demand and the GDP of the cOnstruction

sector from 1970 to 1980:

Y=0.112X +

whcre

X: Construction sector GDP {at 1972 prices,

559.22

(R=0.958)

Y Denand for Steel Products (thousand metrlc tons)

in million pesos}

.R:_Cofrelation coefficient.

The GDP of the éonstructidn”sectob in 1990,

1995, 2000, and 2005 is

estlﬂated based on the elastlc1tv of the construction sector GPP to total

GDP.
(See Appendlx 6.

3.20).

For base year 1985,

based on various data and

praducts "in 1990,

1995,

Talbe 6 3. 1? shows the estimated GDP and construction sector GDP

.3'600 thousand meiric ton demand is estimated

interviews with NASCO,

The demand for stcél

2000 and 2005 is. then estimated based on the

correlation equation as shown in Table 6.3.18.

Table 6.3.16 Demand for Steel Products in the Philippines

[Pemand for Steel Froducts

. {Yaar)

19?0

861

190 |

782

1972

726

19?3
853

{Unit: Thousand Melric Tcns!

ERESESEEDED { 1360
331 972 1,045 1, 109

1,311 | 1,378 | 1,394

Spurce:?

6.3.17

Meial Industry Research and Development Center (H]RDC)

Estimated GDP and Construction Sector GDP

ke~

Table
(Unit: Million pesos at constani 1972 prices)
. L Actual Estimated
(Year) “lgss | 1990 | 1995 | 2000 | 2005
Constvuctlon Seggsfwéagg%JMLﬁ:gaé“-nif}tgié”7Q f6—§§§_ __Eéfgﬂ?ggﬁigffiigﬂ
o b e | 90,469 | 110,643 | 18,212 | 180,226 | 230,019
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Table 6.3.18 Bstimated Steel Demand in the bﬁilippineé o

: (Unit: Thousand Metvic Tohs)
| (Year) | 1985 | 1990 1995 | 2000 | @ 2005
Estimated Steel Dewand | 600 | 1,365 | 1,780 | 2,310 | 2,960 |

L.

c¢) Demand for Steel Products in MMA :

The demand for steel producis in MMA is estimated bésed on'the'ratio
of the production capacity of steel users in MMA to the nationél total,
80 % of the total npational demand is located in MMA (See Table 6,3,19 and

Table 6.3.20).

Table 6.3.19 Fstimated Steel Demand in the Entire'MetrOpolitan Area’

(Unit: Thousand Metric Tons)

- _ o] 1985 ) - 1990 ;1995 | 2000 2005 |
Estimated Steel Demand B0 1,090 1,425 1,850 2,370

Table 6.3.20 Production Capacity for Fnd Users

{Unit: Thousand Metric Tons}

: the entire : L
: : oo i |Metropolitan|Other Arcas | National _
. ' Areca:: S S I
- _ _ SN
NASCO Bars - : . 60 [T 6D
Hot rolled product ' 55 551)
Cold rolled product ' - 95 : 952)
Plates © ' 30 S 90
Galvanized sheets * | 120 . : 120
Other Producers Bars & Wire rods . 946 R 996‘7
Galvanized sheets 364 132 496
Pipes N 220 | 1 . 220
TOTAL ' 1,700 32 ' 2;132

Source* Kational Steel Corporation 1935 Annual Report .
SEAISI Dircctory 1986 {South East Asia Iron and Steel Institute)

ot - ;
:;Jt? 8} of the productlon capacity 2} 11.95_Qf the prqduction capaéity B
(700 thousand metric tons) of hot (800 thousand métric tons) of cold
rolled products of NASCO is for end  rolted produsts of NASCO 15 for end
users and the reméinidg'Qé-Zi is | ; . users and the remaining 88, 1% is
for the péocessed materiaié‘pf for tho processed materials of
NASEO and Fer local production.  NASCO and for local préduction, .
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d) Steel Cargo Volume Handled at the Port of Manila and at Batangas Port
The method used Por ostimation of the steel cargo volume: to be
handled at the Port of . Manila and at Batangas Port is bas;cally the sane

' method used in. the Study on  the Development Projec¢t of the Port of

Batangas.

The main points are as follows:

@ MMA will méintaih its présent_central industrial status, but industries
will 5pread'1nt0 the neighboring regioné of Centrél'Luzon and Southeérn
Tagalog. _ ' _ _

@ The future demand for steel preducts around MMA is estimated 5ased on

~ this deéentralization policy, |

@ It is assumbd that the inerease in demand.for steel goods between 1990
~and 2000 will be fulfilled by new nanufacturers and that these new

establlshments will locate in outer MMA {between 50 km and 100 kn from
Manila). : _

@ In the futur ‘ some' of the alread3 establlshed manufarturers will
1nve3t in new plants and equ1pnent ELtheP to expand productlon capacity
or to replace existlng'facllitles as they become autdated, As it will

“become 1ncreasingly dlffxcult to obtaln suitable sites for cxpan31on in
‘the centPaL urban.area as Lthe inner city becomes 1ncreasxngly con-
geSped,.locétion iﬁ_Outev MMA wi;l become increasingly attractive. It
'Seems.that_when-industries relocate they tend to move to Cuter MMA. e
as#ﬂho_thaf 36 % of the existing companies will relocate to Quter MMA
by thc Year 2000, o

& In order to make the best possible use of the new development of
_infrastfuctures in Squthefn Outer MMA including the superhighway
constfuctign and;'the_ new ~development at Batangas Port, the new
eStainsﬁﬂents will be encouraged to locate in the Batangas area, and
existing estab]ishments will be encouraged to relocate there. Thus, we
_assume that most of the steel demand of QOuter MMA  (70%) will
concentrate in. the southern region. '

()Philippine steel production - currentlv fulfillis GO % to 69 % of local
_ demand “and this ratio is generally 1ncrea51ng due to the operation of
; thc NASCO works- at Illigan. Some Lypes of steel products are difficult
"to praduce domestically, and will contlnue to be imported for some

time, Thus we egtimate that in the Future, about 20 % of the steel -
demand in the entire metropolitan area w111 be imported.

@ The estimate of the stcel_demand in 2005 is caleulated by the same
method uscd to calculate deﬁand in the year (See Table 6.3.21);
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9) Machinery and Tvanspovt hquipment

“This group of commoditiecs can be divided into .Lhree categories:
.non clectric machinery, electric machinery and transport equipment. Based
on the statlstics of NCSO road vehicles 1nc1ud1ng thelr parts, electric
machinery and- spe01allzed industrial machinery arec the magor commodities of
this gvoup imported through the Port of_Manlla. Appendix 6.3.21 shows Lhe
details of imported maéhincry ahd transport equipment through Manila in six
recenl years. _ '_ _ '

The volume of machinery imports dropped sharply in 19384 when the
: countpy. faced a serious cconomic ‘crisis, .fhe "machinery and transport
- equipment import share of Manila. Port also dropped in 1984, from 60 % to
0 %. The main reason for this was the sharp drop iﬁ the imports of road
vehicles, most of which are iﬁpdrted.through Manila. There is no data
available concernlng the impotrt volume of machinery and tranéport equiprent
for the entire countpry. So, a hlstorlcal analysis is carrled out on the
correlation bctween the 1mpovt value of wmachinery and transport equipment
and the gross domestlc product {(GDP)} using three yecar moving averages.

The correlation equation is obtained as follows:

Y=13.94% - 903.17 (R=0.9351)
where Y: Import value of machinery and transport equipment
{(million $)
X: GDP index (1972 value = 100)

R: Correlation coefficient

Fig. 6.3.3 shows the correlation between the import value of machinery
and GDP. Using the statistics of impoft machinery and transport eguipment
at Manila, the elasticy of import volume to import value is estimated as
0.913 based on a threc year average. |

Thc cstimated future import value of machinery and transport equipment

of the whole country is shown as Table 6.3.22.
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Import value of
Machinery and Transport Equipmeat

{million dollars)
L ]
1600} /

14007 _ /
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Fig. 6.3%.3 Correlation Between Import Value of Machinery and GDP
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Table 6.3.22 Estimated Import Value of Machinery and Transport
Equipment and Avevage Annual Growth Rate

B . Estimated import Avg. growth rate Avg. growth rate
Year  Case value of import value of volume
| (nillion dollars) (%) ' (%)
(1984 o 1,055% B | l
1990 Medium 1,829 o 9.6 B.7 |
High 1,865 10,0 9.1
Low 1,833 9.6 | | 8.7
1995 Medium | 2,583 - 1 7.0 6.5
High 2,801 8.5 i 7.8
" Low 2,128 5.8 5.3
2000 Medium 3,506 6.5 T 5.9
High Conos3 7.7 7.0
Low 3,151 B - . 5.4 4.9
2005 Medium | 4,976 | 6.1 N 5.6
High | 5,728 | 7.2 6.6
Low . 4,030 5.0 1.6

- Note: ¥ three yeaf'average (1933~1985)

The import volume of the whole couniry is eétjmatéd using the average
gvowﬁh‘rate of the‘volume as indicated in Table 6.3.22. Based on PPA
Statistics,'the import volume of machinery and transport equipment through
Manila is estimated as 139 thousand tons in 1985. There is some difference
between the NCSO statistics and the PPA stalistics, The reason seems to be
the different conversion factors used to convert number of units weight.
Using. PPA statistlcs, the import volume of the whole country in 1985 is
cstlmated at 350 thousand tons based on the share of Manila Port in that
year, ‘arcund 40 %. For estimation of the future import volume passing
thﬁough Mahila;'thc share of Manila is assumed to be 60 % based on the
recorded share:before the economic erisis. Thus, the future import volume
of machinéry and .transpnrt equipment through Manila 1is estimated as

follows:
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Estimated import volume of Machinery and Transport Equipment

through the Port of Manila

2000

(Year) 1990 1995 2005
Inport Volume (thdusénd tons) .
Medium case 319 37 582 764
High case 385 W13 663 913
Low case 319 h13 525 657

10) Other Import Commodities |

- Other commodities imported through Manila include minerals such as
Based on UN
that is the'indicatof
of the

salt and gypsum, metals and - Food products.

coal, textiles,

statistics, the quantity indicator of foreign'trade

the Change ‘of fbrelgn trade on a quantity base,

Ph111ppines 1ncreased at an averagc annual rate of 1.9 % from 19?2 to 1982

'whicﬁ shows

HlStOPlC&l]V " the quantltv 1nd1cator corre}atea Falrly well with the gross

domest1¢ product. Fig.6.3.4 shows th1s relatlon The h1stor1cal trend of
the 6.3.22.

equat1on between the indicator and GDP is estlmated based on historlcal

indicator is shown in Appendlx The followlng correlatlon

data from 19?3—1981 using 3—year_mGV1ng averageS‘

(R=0.9854)

Y= 0,74 4X + 7 81
where Y! Quantity Indlcator
X: GDP index (1972=100)

R: Cdfrelationlcoefficient

The estlmated future quantlty indlcators and average annual growth

rates every 5 years are as follows'

“47(Yeap)gﬁﬁ_ l{2§5 1990 1995 2boof 12005
Medium case 127 154 195 246 312
(growth rate) (3.98)  (0.83)  {(n.85)  (h.9%)
(High case | 127 155 205 2711 361

| | (1% (5.82)  (5.7%) (5.92)
| Low case 127 153 18s _"_-223‘. 270
O (3.81)  (3.9%)  (3.8%)  (3.9%)
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The future volume of the other commodities to be handled at the Port
of Manila is estimated using the average annual growth rates projected
above. According to PPA, thc.volumé of other commodities imported through
Manila in 1935 isﬂgstimatedrat'779 thousand tons. The future impoft ﬁéiume

of other commodities is estimated as shown in Table 6.3.23.

Table 6.3.23 Estimated Import Vblume of Other Commoditics

{thousand tons)

{Year) 1990 . 1995 2000 - 2005
Medium case 913 1,192 1,507 1,914
High case 952 1,262 1,665 | 2,218
Low case - 939 1,137 1,370 1,659

o Ouanti{y Indicator
e
/
”-
e
, .
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e
° /" [
e
- //
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/’
”
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. e
100,__ = ..,,'_f_, RO
_ ’
/.
//‘
’
wo 150 200

GDP Indicator

Fig. 6.4.3 Relation Between the Quantity Indicator and GDP
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{Export)
"11} Fish and Fish Peoducts

_ thorts of marine products in the Philippines are classried into two
categories: (1) fish and (2) erustaceans and mollusks. The_items in each
.catégcry'are exported in either unprocessed or processed form. - Since 1982,
the export volume of unprocessed Fish has remained under 20 thousand tons.
On the other hand, the volume of unprocessed crustaceans and mollusks and
the volume of processed marine products have 1ncreased over the last six
“years., The overall average annual growth rate of exported marine products
. was around 9 % from 1982 to 1985. Table 6.3.24 shows the export volume of
flsh and fish products in the Ph111ppines dufing the last 7 years,

The Philippines is an island country and its largely untapped marine
waters and undeveloped inland resources could yleld a potential]y large
volune of marine products whlch hould not only meet domestic vequlrements
but ‘also serve as a pr1mary source of (oreign exchange

1t is assumed _thab the export of fish and fish prodﬁcts  fPom the
Philipbihéé'will boﬁtinué'to grow at the same growth Pate.expéfiehced'in
recent years. _ ' . ’ . _

Manila's share is assumed as around 50_1 of the nﬁtional total based
6n the present share, the export volume at Manila is 27 thousand tons in

1985. The results are presented in Table 6.3.25.

Table 6.3.24 Expdrts of Fish and Fish Products in the Philippines

:{thqusaﬁd tons)

(Year) ] 2979 | 1980 | 1981 | .1982 | 1983 | 1984 | 1985
Fish, fresh chilled . _ ' '
or frozen 39 39 " 39 18 ] 19 17 17
cwstacems 1T S R B |
and mollusks 7 5 5 7 9 19 . 15
| S SRSV N . SU SN S S —

Prepared or: preserved : ‘
fish, crustaceans 5 12 19 [ .20 |..25 -1 24 27
and rmollusks : ' ' '

—_— _ - - B TP NI NN B ——

Others 1 1 R S T 1 1

S e e et e

Total 52 1 70 | o6n ) e | sy | sz | 60

Soufce: NCSG
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Table 6.3.25 Estimated Future Exports of Fish

and Fish Products at Manila

{thousand tons)

{Year) | National Exports Exports at Manila
1990 86 | 43
1995 122 61

2000 177 89

2005 262 131

12} Feed {Copra mcal/fcake} .

Feed exports at Manila are ¢opra meal/cake exported to Europe. Based
on NCSO statistics as shown in Table 6.3.26, thé exports of copra meal/cake
‘increased shébply in 1976 and then increésed at an aﬁnual rate of 3.7 %
until 1981. The export quume in 1984 dropped largely because the coconut
production in the Philippines dropped dué_to the effects of a typhoon which
struck th§ main production area. | However, the export volume in 1985
récovef'ed-{.;’ith a 20 % gl’dwth from the pr‘eﬁious vear.

Féed mi11s in European countries such as Germany reportedly prefer
copra“méalroveb éompeting broducts because it gives a sweebt aroma to cow's
milk. Therefore, the export of copra meal/cake is expected to continue to
increasé steadily.

The future export volume of copra meal/cake in the Philippines is

estimatéd as follows:

Estimated export of copra meal/cake in the Philippines

Estimated growth rate Estimated volume
(%) {thousand tons)
1990 3.5 527
1995 3.0 611
2000 _ 3.0 708
2005 2.5 801

Manila‘s share of copra meal/cake exports has been avound 10 % as
shown 1in Appendix 6.3.23. The estimated exports of copra mealfcake from
Manila are forccast based on this average share. Exports of other feed

products at Manila are estimated at around 5 thousand tons per year.

- 233~



Thus, the_eétimatéd future exports of feed at Manild are as follows:

Estimated Exports of Feed at Manila

(Yeaﬁ) Estimated'volume {(thousand tons)
1990 58 -

1995 66

2000 76

2005 85

Table 6.3.26 Export of Copra Meal/Cake in the Philippines

(thoﬁsand:tons)

{Year) Actual * 3 year'AVerage
970 [ 231 |
71 288 290
72 o3%2 | 30
73 263 | 295
74 271 279
75 303 357
76 w8 | IE:
7 36 490
78 535 506
19 548 543
80 545 o5
81 |- 620 585
82 589 587
83 51 | 501
84 364 453
85 oy

Source: Forelign stétigtics; NCSO

grbwth rate | | g
72-77 10.2 %
77-82 3.7 %
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13) Other Food _ _
. The main export commodities of other food through Manila are sugar

products,'coffee. vegetables and fruit.,

a}  Sugar Produéts

Sugar pﬁoddcfs are mainly exported near sugar production aveas. Only
molasses and fefined sugar are exported'through Manila. The U.S5.A. is the
main'destinatioh fof tﬁe sugar exports ol the Philippines. Howevef, the
export volume of s@gar products from the Philippines has been decreasing
along with the decfease of sugar consumption.

Aithoﬁgh the Phlippine government makes various efforts to promote
Sugab_eXprtation, the export #olumé has not been increaéing; The future
exports:of sugar products through Manila are thus estimated at 25 thousand

tons per year, the same volume as at present. -

b) Coffee, Fruits and Vegetables

The'Philippihes éiporis a large quantity of bananas. However, they
are loaded at péfticuiab ioading facilities near production areas. The
cqmmoditiéé cxporfqd' throﬁgh Manila are mostly coffee, processed Fruit
prodﬁcfs énd a.sméli qhantity of fresh fruits, mostly mangoes. Therelore,
the -beGCaSt ;fdr this commodity group is based on Lthe average annual
gtowth.rate of: exported coffee, processed fruit products and mangoes in
the Philippines. Based on cbrrelaiion analysis with the GDP of the
agriculiural sector, the avévage annual growth rate is estimated usihg the

following correlation equation:

Y=1.675X -12.3 (R=0.9171)
where Y: Exports of coffee, mangoes_and processed fruit products
{thousand tons)
X: Agritqltural sector GDP Index (1972 = 100)

R: Covrelation coefficient

The Futufe groﬁth rate of the national exports of coffee, mangoes and

processed fruit products is estimated as lollows.
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Table 6.3.27 HEstimated Average Anmial Growth Rate of Exports
" of Coffee, Fruits and Vegetables

B Medium cése High case Low-case
19841990 | se6x | a6 | h7%
1990-1995 ny | 62 {4
1995-2000 4.6 6.1 | a1
2000-2005 1.6 6.1 5.1

The expovt volume'df fruits and vegetables at Manila is around 185
thousand tons in 1985, based on PPA statistics. Using the estimated
average annual growth rate, the estimakted export volume of coffee, fruits

and vegetables through Manila i35 présentéd in Table 6;3.28.

Table 6.3.28 Estimated Eipdrts of Coffee,; Fruits and Vegetables

at Manila
| | " (thousand tons)
| (Year) 1990 | 1995 | 2000 2005
Mediiun case 232 ) 7 o292, T 366 ' 458
High Casé" 232 T 313 H21 566
Low case 233 285 ‘ 3#8' R -1 j

d) Overall other food exports
Based on the individual commodity group estimates above, the Ffuture

volume of other food exports at Manila is estimated as follows:-

Table 6.3.29 Estimated Other Food Exports at Manila

“{thousand tons)

(Year) | 1990 1995 {2000 2005
Mediun case | 257 | 317. | . 391 | 483
High case _ éS?  338 | - 446  :5591 
Low case 258 310 | 373 150
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14) Forest Prodicts .

"Thé exports of forest products in the Philippines have been de-
creésihg. Especially, log exports have been decreasing markedly. However,
expdfté‘df'précesséd wdbd‘pfoducts_such_as lumber, plywood and veneor were
incfeééiﬁg uniil 1979.: From 1980, however, with the increésed'cost of wood
production and intensified competition from other wood-producing and
expértiﬁg countries, the processed ‘wood products exports also declined
cﬁhsiderabl&. Téblé_6;3.30 shows the average.annﬁal growth rate of the
export volume of ‘selected forest products. In August 1986, log exports
were banned -in the Philippines. One of the main reasons for this policy is
the log shortage due to‘déforestation. The log production decreased at an
annual rate of 6.1 % from 1970 to 1984, | |

The Port of Manila Sﬁips 35 % of the forest product exports of the
Philippines, 144 thousand tons'ih.1985 based on PPA statistics. The major
forest product shipped through Manila is_lumber.- The exports of lumber in
"the Philippings decreased1at'an average annual rate of 5.6 % over the last
7 yeaPS'(i9?9}198§). In the same period, the production of lumber declined
at an avebage annual rate of 5.7 %.

Thé Bureau of’ Forest Development (BFD) has estimated the future
production of processed wood products. Table 6.3.31 shows the projected
prbdﬁctiéh; From the table, it seems that lumber products production will
deérease_at an annual rate of 3.6 %

For thé estimation of forest products exports through Manila, a 3.0 %
annual decrease rate is used considering the composition of forest product
éxports at Manila. The future forest products exports at Manila are thus

estimated as follows:

" {Year) 1990 1995 2000 2005
EXDOPts of forest

! 106 1 8
products (thousand tons) 124 ? !
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Table 6,3.30 Averagé Annual Gfowth Rate of
Forest Products Export Volume

' ' ’ B : (%)
{Period) 1970-75 75-80 ) 80-85 | "70-85. | 585
Logs o -ts2 [ -ess | -6 | S 160 | - 168
Lumber - 12.8 16,5 | 6.5 7.1 4.3
Plywood - - 40 1o | -81 | -o.4 1.4
Veneer Sheet : : T
& Corestocks 0.3 2.5 - 15.6 - 4.6 - 7.0
Forest Products : ' : | :
Except logs. 3.6 13.0 - 7.6 2.6 2.2

Note: These Figuves are computed using moving averages,

Table 6.3.31 - PPOJECtGd Production of Processed Wood Products

{in thousand cu.m.)

Year) Logs Lunber Veneer - Plywood
1987 2878 1322 ' 2 U 533
1988 . 2607 1281 65 531
1989 2361 1242 e 60 - 529
1990 2140 187 s 528
1991 1937 1143 51 . 529
1992 1755 1102 a6 530
1993 1590 1063 43 1531
1994 1440 1026 ' N 532"

Avg. growth rate -9,0% -3.6% -7.9% ' 0%

Source: BFD, MNR

15) Coconut 0il and Other Coconut Products _ _

The Philippines is the world's premier prodﬁceﬁ and - sapplier of
coconut produéts ‘and by-products. This sectiOn cstimates the fﬁtupe cxport
volume of coconut oil and other coconut products cxccpt copra meal/cake

vhich is estlmated separately ‘above.

_a) Coconut 6i1 _
The Ph111ppines exported around 1.0 million tons. of coconut 011 to
the world market in 1983.  The Philippines' share in the world market
‘remained over 70 % during 10 recent years except for 1984, The produc-

~tion and exports of coconut products in the Philippines fell significant—
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1'y in _193{{ when a typhoon destroyed much of the coconut crop. The
expdrts'of coconut oil depend upon thc Sypply-demand situation-and on the
. prices of. substitute preoducts. Soybean o¢il and palm oil are tﬂ’e main
substilfi.u_'tes. for 'cocohut 0il. In the world market, consuption of soybean
dil =ahﬂ palm :dil‘ have  been increésfng in recent years, but the
coﬁéumptioﬁ-of éoﬁdnut'oil has remained almost constant, _ _
."'*Thé wovld‘pfices of coconut oil fluctuated greatly over the last
five  years and rose to a relatively high level compared with the
_ substitute oils, 1.6-1.7 times as high, in 1984, .
'IF.the price difference between éoéonut ¢il and thé-substitﬁte oils
such as soybecan o©il remains very high for a.long period, coconut oil
consumers  may switch.over to the substitutes; The annual export volune
of coconut 011 Lhrough Manila is estimated at 80 thouSand tons, using the
average of the last fivc years. The future export volume is assumed to

remain at the present level.

b} Other‘ébcbhut pt§ducts ‘

-Almbst all of:the volume ofiqthev coconut prdducts exported through
lanila is deéicéétéd_coconut. .ﬁQSiccated coconut is shredded coconut
meat whiqh is uéed mainly for confectionaries and bakery products. The
Philippines supplies 'abqut 70 % of the world's desiccated coconut
requifemeﬁts. World demand for desiccated coconut has remained
Pelatively constant over the past ten years. Over 90 % of the desiccated
coconul exported from the Philipbines is loaded at Manila.

The - export volume of coconut products except for copra and
by-praducts .is shown in Table 6.3.32. Around 8% thousnad tons of
desiccated coctht and other coconut producis are exported through Manila
each year. Due to the serious typhoon damage, the export volume dropped
in'198ﬂ, bup it seems to be recevering. The future annual export volume
of:qthev'coéonut products from Manila, mainly desiccated coconut, is

¢stimated at a constant 85 thousand tons.
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“Table 6.3.32 Export of Coconut Products except Copra
and By-produéts

| . {(unit: 1000 MT)

Year 1980 | 1981 | 1982 | 1983 | 1984 | 1985

Coconut 0il |Manila 103 54 5T [ 137 7541 77
| | Phizippines .J__ 918 10!40; 921 [ 998 587 650
Pesicated - | Manila 79 78 84 86 12 60
Coconut Philipﬁgnes 87 86 éa_w 89 17 65
Other | Manila 1] 1 1i 1 3
Coconut Prod.| Philippines 1 | 1 nﬁgﬁ_ 1 - h

Source: NCSO

16) Other Export Commddities
| Othér export:commodities;through Manila inciude miscellaneous manu-
factured pfdducts,_ textiles 'and-'teitile"'products, minerals, tobacco,
chemicals and a small volume of otﬁer commodities.
Using the same method ‘used to estimate the volume ' of other import

commodities, the following ¢orrelation equation is obtained:

¥=1,703X - 93.70 - (R=0.99%20)
where Y: Quantity indicator of impert trade
X: GDP index {1972 = 100) '

R: Correlation coefficient

The estimated gquantity indicators and average annual growth rates

every 5 years are as followsa:

(Year} 1985 © 1990 1'99§' 2000 2005

Medium case 181 f— S22 335 '#50'1““_t"605ﬁ
{growth rate} . {6.02) {6.7%) - {6.3%) _(5-9%j

Jligh case 1181 245 359 512 116
(growth rate) (6.28)  (7.9%)  (7.4%)  (6.9%)

Low case | 181 2w 313 hz 509
(growth rate) (5.98)  (5.48)  (5.1%)  (1.8%)

The'export volume df other commodities handled at the Pdvt 0F Mahi1a
is estimated at 478 thousand tons in 1985 based on PPA statistics, 'Using
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the growth rates forecast above, the Ffuture export volume of other

commodities is estimated as shown in Table 3.6.33,

Table 3.6;33 Estimated Export Volume of Other Commodities

(thousand tons)

" (Year) 1990 | 1995 | 2000 | 2005
Medium case | 6h0 88y 1,201 1,600
High case 646 945 | 1,350 | 1,885
Low case 637 829 1,063i: 1,344

6.3.1.3 Summary- ‘ _

'.Aé a ¢OHCIUSibn, Téble 6.3.3U sﬁows'a suﬁmary of the carpgo Torecast.
.Table 6.3.35 is a comparison-of the total cargo volumes obtained by the
macro and micro.Fdreéast_méthodé.descfibed in Sections 6.3.1.1 and 6.3.1.2.
| Herein, £he[Puture cargd volumes to be handled at the Port of Manila
for the target yéars abg assumed equal to those forecast in the medium case

of the forécast by commodity group, that is the micro Forecast.

Table 6.3.34 Summary of Foreign Trade Cargo Forecast

{thousand teons)

{Year) 1993 2005
.Cémﬁcdity
B;iry Prod;;ts lSém— ***4;£h~——
Wheat 647 1,0%0
Otker Cereals ) 151 267
Imports Feed 514 956
Paper and Pulp 253 353
Fertilizer 410 360
Chemicals " 958 1,561
fron & Steel 290 120
Machinery & Transport Equip. hay 764
) Others 1,192 1,914
_Jsub torat - | 5008 | 7,899 |
o N Fish & Fish-;roducts "_'_—_“éI"A‘Ag*AfET‘_
Feed 66 85
Exports Other Food - 317 433
. Forest Products 106 78
- Coconut OI1 80 80
Other Coconut Froducts 85 8s
~ Others - 885 t,600 -
Sub total T neoe | 2502
Grand total ) 16,608 | 10,8

241 -



Table

6.3.35 Comparisen of Cargo Forecasts

(thouSand tons)

Import Export _ Total
1995 | 2005 1995 [ 2005 | 1995 | 2005
Macro Forecast | N
Fedium case 7,656 ] 10,905
High case 7,918 12,063
Low case : ?;387§ 9,831
Forecast v . | _+f7 N
Major Commodity _
Medium case | 5,008 | 7,889 | 1,600 | 2,542 | 6,608 | to,un:
Righ case 5,291 | 9,150 | 1,68t | 2,935 | 6,972 | 12,085
Low case 4,694 6,713 1,537 2,253 6,231 | 8,966

recession.

6.3.2 Domestic¢ Trade -

The volume of domestic trade cargo handlied at the Port of Manila since

Table 6.3.36 Domestic¢ Trade at Manila

1978 is shown in Table 6.3.36, based on the statistics prepared by PPA.

{thousand tons, %)

Outward

Inward Total

Year __;;iume 7E;S;£ﬁ rate | Volume {gPSQEﬁg;Elgf Vol&ggm grow;HA;;Egi
1978 | 2,895 [ 2,560 R WY A
1979 | 2,939 1.5 2,755 7.6 5,694 e
1980 | 2,876 2.1 3,012 9.3 5,888 3.4
1981 | 2,874 0.0 2,857 5.1 5,731 2.7
1962 | 3,037 5.7 | 3,254 13.9 | 6,291 - 9.8
1983 | 3,286 8.2 3,920 20.5 7,206 14,5
1084 | 2,129 -35,2 3,673 -6.3 5,802 -19.5
togs | 2,872 . 349 4,116 i2.1 6,988 20,4

The volume of domestic cargo movement fluctuated from yearv to year,

especially after 1983 when the national econofy went into a serious
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closely related with the éocial and economic indices of the hinterland of -
theipobt. The vélume of.outwafd cargo is also influenced by the social and
ecoﬁdmic.iﬁdiceé of the destination arcas of the cargo.

| : As for domestlc trade, ‘the hlnterland of Wanlla port is mainly Metro
Manila. and the destinations of ~outward cargo are the ports in Regions:
IV-XII. The_average gvowth rated for the period which shows normal growth

are as follows:

ODutward 2.6% average 1978-1983
“Inward 6.2% average 1978-1983

Bésed on NEPA's statistics, Metro Manila and Regions IV-XII show the

rollowing average annual growth rates of GRDP during the same period:

RegionS'IV;XLI : 3.3% (1978—1983)
‘Metro Manila 't 5.23 {1978-1982)

The elasticitiés of ‘the cargo growth to the GRDP growth are computed

as follows:

Outward cargo 0.78

Inward cargo 1.2

The eléstiéity of inward cargo is relatively high compared with that
of ovtward cargo.. The reason seems to be that the majority of the inward
cargo 1is raw materials which are processed in Metro Manila., The rapid
population increase in  Metro Manila also contributéd te this high
elasticity. Considering the future deccntraliéation of industries and
population from Metro Manila and also considering the development of local
ports; the future elasticity of the domestic cargoe growth both inward and
outwaird is estimated as 0.8. The future volume of domestic cargo to be
haﬁdléd at the Port of Manila is forccast as shown in Table 6.3.37 on the
baéis_of the prjected future elasticity and the projected ecaonomic growth
rate. The:futupe cconomic growth rétes of Metro Manila and Regions IV-XII

are assumed equal to the futuré national average growth rate.
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‘Table 6.3.37  Estimated Domestic Cargo to be Handled at Manila

. | | (tﬁou_sand tons)
1990 | - 1995 2000 2005

Year In [out [ [ ou | 1] ouw | "t [ ouw

]

Mediun case | 4,840 | 3,380 | 5,890 | 4,110 7,170 | 5,000 | 8,720 6,080
High case | 4,860 | 3,630 6,140 | 4,590 7,760 | 5,800 | 9,810 | 7,330
Low case 4,820 | 3,360) 5,6% | 3,930 6,600 | 1,600 | 7,730 5,380

6.3.3 Forecast by Cavgo Mode

In order to estimate the allotment of foreign cargo handled at each
harbor district (South Harbor, Anchorage and MICT), estimation of cargo

volune by packing type is carried out in this section.

6.3.3.1. Commodity by packing tygpe | _ _

The sea-born cargoes are roughly c-lassif‘iéd in_io the f‘oliowing four
packing types: loose (break.bulk),‘ c_Qntéinerized,' i)ulk and liquid." Tﬁe
present situation of commodity t_hr'bug_hput by packing type is Sh_éwn in Table

6.3.38 based on port statistics processed by micro computer,

Table 6.3.38 Commodity Throughput by Packing Type
at the Port of Manila (1985)

Loose'cavgorEbntaInevizgd Bulk Liquid

[ Taports 73] B T IR TTY BT
Daiﬁy products . 3 .97 ) v
Wheat and Wheat Products 16 2 8z 0

_ Other cereals %3 2 5 1)
Feed 2 9 52 o
Pager and pulp : 20 8¢ . 1] 0
f‘ertilizer I - ) 51 -
Chemicals : I L R Y T
iron & Steel 78 .22, 0
Hachingry_and ) 19 61 o 0

tréns_pdrt eguipment ’ ’ -

[ Exports T o
Fish & Fish products - 100" o )
Feed - o | . 100 0 0.
Other food - - 97 i 2
Forest products © - 84 - 16 0 ¢
Coconut o1l Y 4 o 96
Other Cotonut prod. | B Y T 3 -

Note: - means less than 1%
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Bofore aestimating the fhture containerlzed rate, the percentége of
generai ¢argo which includes loose and containerized cargo is estlmated'
based on thé present throughput by packing type and the future cargo volume
estimated in Sebtion.6.3.2. The estimated percentages of each packing  type
by majbr cdmmodity.in the  futurée are shown in Table 6.3%.39. Table 6. 3-39 :
also shows the estimated percentage of cargoes which can be contalnerlzed
for d1fferent types of general cargo.

Using “the above estimated percentages of each pécking type by major
commodity and the containerizable ratio, the containerizable bercentage of

the total genefal cargo in the target year 2005 is estimated as follows:

import .83%
- Export 853

Table 6.3.39 Estimated Percentage of Packing Type

and Containerizable Ratic by Major Commoditly

General Containeri-
- Cargo Bulk 1 Liquid __z_fx_ble ratio
Imports = (%) (%) (%) (%)
Dairy products _ 160 100
* Wheat and Wheat Products 20 80 100
Other cereals 50 50 100
Féed 20 80 144G
..Paper and pulp 100 ) 100
Fertilizer ' 50 "50 0
Chemicals 65 20 15 90
Tron & Steel 100 25
Machinery and 100 75
transpoft equipment
Others 65 25 10 100
vExporl;s 1 i )
_ fish & Fish products 100 100
Feed o 100 100
‘Other food 1100 100
Forest:products o '160 ' 50
Coconut oil . : 100
Other Coconut prod. | 60 40 100
| others o w0 _ | 80

Note Containerizable ratio means the percentége of containerizable

volume to the general cargo volume,
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Table 6.3.%0 shows the progress rate of containerlzatlan, that is the
percentage of contalnerlzed cargo to total general ‘cargo . at the Pory of

Manila for the last six years.

Table 6.3.40 Containerization rate at thé*Pdrt of Manila

Import : . . _Exﬁont:..

Year } General C.|Container C. Percentage General C. Container'c; Percentage
C(rooot) | (rooot) | (%) | (*o00t) | (‘000t) (£
1980 | 2,728 | 1,266 4. 4 1,027 523 50.9
1981 | 2,734 | 1,373 50.2 940 555 59.0
1982 2,966 1,570 52.9 820 561 | 68.4
1983 | 3,200 1,707 53.3 962 | sTh 59.7
1984 1,868 1,229 | 65.8 924 646 69.9
1985 2,137 1,196 56.0 912 | 1 |- 845

Note: Container “‘cargo volume is based on PPA statistlcs.
General cargo volume is estlmated using the percentage of packing

type ia 1985 based on port statistics.

Considering the growth of containerization, the containerized rates in

the target years are forecast as follows:

(Year) - 1990 1995 2000 2005
Import{Z} 70 75 I 83
Expori{%) 85 85 a5 85

As a result, the estimated cargo volume by packing type is shown in

Table 6.3. 41,

Table 6.3.41 Estimated Cargo Volume by Packing Type

. (thousand tons]

Year Loose Cargo Containerized}]  Bulk: Ligquid ;?otal

. . - -

Imp. | Exp..| Imp. | Bxp..| Imp. { Exp. | Imp. | Exp. | 1mp. | Exp.

1990| 705 | 176 | 16| 997 | 1278 | 34 | 209 | 80 | 3836 1287
1995| 761.| 223| 2285 | 1263 | 1700 34 | 262 | 80| 5008 | 1600
2000| 734 | 285 | 2936 | 1614 | 2140 [ 34 | 31331 80| 6143 | 2013
2005 | 803 | 364| 3920 | 2064 | 2951 |  3u | mas - g0 | 7899 | 2542
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CHAPTER 7 REVISED MASTER PLAN
7.1 Fundamentals of the Master Plan
7.1.1 The Role of South Harbor

Manila Port is currently operated in three separaté sections as

follows:
(i) Domestib cargo North Harbor
'_{ii) Foreign trade cargo South Harbor
' (Anchorage and pier)
(iii) Container cargo : South Harbor

M.I.C.T.

_ In order to secure effiéient poft opératioﬁs, this policy should he
. continued. .

TThebefore, Soﬁth_Harhor will continue to be used for the exclusive
héndling of-foreigﬁ'trade'cargo except for some containerized cargbes which
will be handled at M.T.C.T.

Regardiﬁg"the allocation of functions bétween South Harbor and
M.I.C;T., M.I.C.T. . will ‘'mainly acc¢ommodate non self-sustaining full
cdhtaihéf vessels and some self-sustaining full container véllels.

_ Alth0ugh the containerization has progressed to a great extent at
Nanila‘?ort; the development of centainer handling facilities has lagged
behind the containerization itself, As a result fhere are usually a large
number oP; containers stacked and waiting for shipment not only in the
container vard but also on the roads behind the piers.

The Phase II development at M.I.C.T. is nbw under construction and
will be completed is 1989 (See Appendix 7.1.1). As the continued worldwide
progréss of'cdhtaiﬁerizétion is ihevitable, the successful execution of the

Phasc I1 constriuction at M.I.C.T. is essential.
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7.1.2 Overall Evaluation of Bxisting Facilities at South Harbor

Tables 7.1,1 -« 7.1.3 show the'&imensioné of piers, sheds;-confainev
yvards, war¢houses and buildings in the porf 26ne, as well as the fender
type and condition and wutilization ratio of: piers and a technicatl
evaluation of struectures, along with comments concerning operations,

The overall evaluation of each of these facilities is presented below.

(1) The repair of the slabs at the end of pier 3 and at the back up avea

of berth No.% are necessary.

{2) Pier 5 is in the best condition structurally of all the piers but the
open storage area at the pier is insufficienp. Sheds K and L ave in

very poor condition.

(3) As far as pier 9 is concerned, it is not neéessary'to make any urgent
' Pepairs, but some pOPthDS of the slab will have to be repalred
eventually. - The narrowness of the quay apron alsc lowers cargo

handling productlvlty to some extent.,

(4) Tt may not be possible to continue to handle container cavgoes at pier
13 because the structure is'seriéusly damaged. : _
However, minimum urgent repairs of part of the slab may be necessary

to continﬁe handling containers for the time being.

(5) Pier 1% has suffered the most damage neéxt Lo piér 13..
However, it w111 be relat1vely easy. to repalr this. pier because the
damage is concentrated at the base of the pler and in the central

pier area.

{6) Container yard GY-01 should be paved. - |
The warehouse of BléckV 141 'needsf fepairs.g_ The other Facilities

located in the back- up area are descrlbed 1n the land use plan.
7.1.3 Identificatidn of the major problems
- Alnost all of the facilities of South Harbor were constructed after

World War 1I. These facilities are quite old, and the deterioration of

slabs and beams has progressed, There are also some problems with cargo
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handling on the pier - Tor example, .the aprons are too narrow. Furthermore

it takes a long time to_handle the grain in the anéhorage area.

1)

2)

3)

l;)

5}

6)

The cargo handling efficiency 1s=poor.

The major problems ave summarized below.

Incfficient cargo handling and slow cargo throughput. _
There is a large volume of long staying carge in Sbuth ‘Harbor

Moreover it takes long Lime to haﬁdle'the grain in the anchorage area,

Shortage of open storage areas. A

Due to the increase of containers and specially shaped cargoes which
require open sorting and storage areas, the existing facilities are
not alﬁays useful. '

Howevef, some of the existing transit sheds are underutilized.

Narr@w aprons and the superannuation of sheds and warchouses.
The,width_of_quay aprohs at South Harbor seems to have been designed

assuming - that  all the cargoes enter the transit sheds behind the

S quays. The'aprﬁns are not_designed-to accomodate the handling of

contaiﬁérs éﬁd speciélly shaped cargoes such as timber, steel, etc. or

the direct transport of cargoes by truck at quayvside,

:Difference in level of pier surface

The lower. c¢entral passages' %éstbicts to some extent smooth cargo
handling and efficient space ukilization on the piers. Due to the
difference in the level of the pier surface, the traffic can not pass
onto the central passage directly from the quaywall side, and it is
impossible to reserve an available buffer transferving/sorting space

around the sheds,

The detcrior&tion_qf piers and related facilities like.fenders.

;From the technical evaluation of the existing facilities, the

detervioration of piers and related facilities has advanced and some of
the existing facilities should be repaired urgently.

The timber cluster .type fenders are not convenient for loading/

 dischaning work :alohg quay side, because they create excessive

diétance, 2-3m; between ship side and quaywall,

Poor utilization of berths and other Facilities.
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1) Narrow basins at the.Anchorage.
8) Insufficient berths for small craft.

9) Traffic congestion _ _
The roads in the port zone are congested due to the improper use of
road areas, _
There are not ecnough parking spéces. So, many vehicles including
container chassis are being parked on the road, increasing traffic

congeétidnr
7.1.4% Basic Concepts for the Formulation of the Master Plan

- Based on the role of South Harbor and the countermeasures to Solvé the
major problems,_the basic strategies for the Master Plan with a target yeér

of 2005 are as Tollows.

1} Effective cargo héndling_

Currently, the cargo handling productivity' of ‘Manila Port 'is 1low,
especially in the case of handling bulk carge éthnchofage. Beéides, due
to the outdated arrangement of Facilities at -~ piers, ﬁroductivitj is
restricted to some extenl. _

In order to sclve. these problems, the . study team proposes (1} to
introduce a mechanical handling system {or grain cafgo, (2) to transfer
part of the loose Cavgoes-at.AnChorage to pier, and (3} to widen aprons and

to modify the use of the facilities at the port,

2} Rehabilitation of old pert facilities
Most of the facilities at South Harbor weve constructed after World
War 1I and are very old.
Based on technical observations in the field and researéh: on pier
utilizétion, the facilities are classified into three'icatégories as

follows:

(1) 'facilities-which'muSt'be imprbvod urgently

(ii) facilities which must be improved by 1995

(iii) facilities which must be improved by the tLarget year of
" the Master Plan, 2005, ' '
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Based on the above categorization, a step plan for the improvement of

povt'faci]ities is designed,

'3} Conpaiﬁer Cargo handling at South Harbor _
At present MICT is expanding and the Phase I1I construction will be
completed in 1988 (See Appendix 7.1.1).
 Based on our_study,.the tean recbmmends that all full contaiﬁer cargo
and some portion'dr'the self—édétained container cargo be transferred to
M.I.C.T. for.feffigient cargo handling, effectively wusing the port

‘facilities at Manila port.

m) ;Preferential berthing _
Carge with a sizable amount of volume'like'contéiners, iron and steel
“prqducts and”timbér ﬁhich are often carried by specialized ships should be
given berthing priority at sﬁecific ﬁiers to raise the cargo handling

efficiency of these cargoes,

5} Safety
' _Pﬁnt éafety‘must be guaranteed. Laborers, vessels and cargoes must
all be kept safe.' 1t is npatural to alse consider the port facilities
theméelﬁes. The safety factor mist be consider during port facility
devglopment.: Fortunately, there have been no major marine accidents at
the :port. ﬁOWever, as some of the port facilities are significantly

-deteiiorated; the safety of these facilities must be checked carefully.
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1.2 Pianning Premises
7.2.1 Estimated Cargo Volume by Avea
Bascd on the fundamentals of the Master Plan, the future foreign tréde

cargo volume by each harbor district is forecast as shown in Table 7.2.1%.

Table 7.2.1 Estimated Foreign Trade Cargo Volume by Packing Type by Arca
| | | - e {1,000 ton)

F?éar Loose | Containerj . Bulk Liquid | . = Total
1 oaea  [rop [ wwp| tup | exp | two | exo | tow [Toxe | 1w | sxp
ot R T
S.H. Pier 530 | 138} 669| awz| 2ua| 7| 22! s5{1ms{ soy
Anchorage - | 408 1 1 31 891 | 451 86 87 | 1386 136
MICT 3| 2§ s26| s - § -} - - | s29{ 323
Total | oW1 | 11| 1196 | 7711105 | 52 108 | 92 | 3350 | 1056
1990 o . : L ]
S.H. Pler | 451|176 329). 199 235 | 34| - | - |1o15| to9
Anch. 2541 - | -] - |18 ] - | 209 8]1506| 8o
MICT - - l1zs| 198 - | - | - - }1315| 798
Total 705 | 176 | 1644 | 997 | 1278 34 ,269 80 3836 | 1287
| 1995 - o I 1 1 | N
S.1. Pier su1 | 223| 343| 189] 296 { 3n] - | - [1180] nue
Anch. 220 | - -l - limon| - | 262 | soiisss| so
MICT - - | 192 | 1074 - - - - {1942 | 1074
Total ~ Tfwaﬁffg‘_fféﬁﬁ_fé63 i?OOi }ﬁ _f¥§i‘ 80 { 5008 -16?97
2000 N ] |
S.H, Piev s80 | 285| 3821 210 3751 38 - | - [1337] =29
Anch. 54 | - ~ - J1765 ) - | 333 | 8oj2252| 80
MICT - 1 - [255u)ihon| - - | =] - |2554) 1400
Total 734 | 285] 2936 | 1614} 2140 | 34| 333 | 80 |6143] 2013
2005 - | S 1 A
S.H, Pier 701 | 364 s10} 268 ui7 34 - 4 - 1688 666
" Anch, . 102 - b - 677 © | wes | 80| 1208] 8o
. Grain Términal - | ; ; T 3:15§?. S 1597 -
MICT - ~ | - {3mof1ree| - | .| - - | 3mo0 | 1796
Total 803 | 364 | 3920 {2064 2751 | 34| 425 { 80| 7899 | 2502
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The basic idea on the allotment of cargo volume handled at each

harhbor district is described below.

1.2.1

.1 Container handling-shave.of South Harbor

1) Based on PPA statistics, the container handling volume by mooring

facility in 1983 and 1985 is ecstimated as shown in the following

tableo
(Year) 1983 - 1985 |
share L share Remarks
L RERE S, 2 N Ne N S
South Harbor! :
pier 3 691,21 | 30.3 1 559,491 | 28,4 [( ) shows conventional
_ . _ . (3,041) ' and semi-con. handling
5 139,820 6.1 55,190 | 3.4
22,165 1.0 1 31,258 1.6
13 400,887 F 17.6 433,577 | 22.0 {{ ) shows Ro-Ro
{15.%405) handling
1 L 56,6 ~2. 29,458 .
s | ooseess | s | oase ) 15|
MICT 970,295 42,6 847,418 | 3.1
Total 2,281,144 | 1008 1,967,392 |100%
Note: 1983 figures are PPA statistics.
1989 figures are estimated from PPA worksheets
Based on the table, the percentage of containerized cargo which is
handled by non-self-sustaining container ships including Ro-Ro ships
is estimated as follows:
(Year)-
1983 72.9%
1985 71.5%
Non—self—sustaining container ships mostly moor at M.I.C.T. and at
Pler 3 of South Harbor.
2) The container handling shave of full~cellu1ar container ships at

major ports in Japan was a?duﬁd 872 in 1985,
The statistics for the Port of Kobe, the principal container port in

~257—



3)

by

5)

6)

Japan, are shown in the following table. The average share has been

around 86% over the last 5 years.

Containév Héndling Share of Full-cellular CbntaineP'Ships
at the Port of Kobe

: _ : (%)
Year 1981 | 1982} 1983 | 198% | 1985
rmf,_ﬂ _______ [ ‘,______Jr,___ . .
ALl rvoutes | 86.5 | 85.6 | 85.9 | 85.6 | 86.2
Philippine routes ' 72.5 | 64,2 10.0| 75.7 | N.A.
ASEAN Routes except Singapore | 3.3 ! 70.5 ! 73.4 | 80.2 { N.A.

Semi~con£ainer ships and conventional ships will continue to éavéy
some portion of céntainer'tranéportation in thq fufure. Based on
‘the statistics = From Kobe, the container handling share of
‘Full-cellular ¢ontainer ships 6f_ASEAN countries except on Singapore
and Philippine routes has been increasing. _

However the‘péycenﬁages on these roﬁfgs éfé gtill lower than the
éverage due to the imbalance dr'ingarﬁ/outuérd container flow and

the scale of containerizable cargo voliume,.

Considering the above tendency, the percentage of the containerized
cargoes which will be transported by full-cellular container ships

in the Philippines is assumed to réach about 85% in the future.

Based on the .preéent_ characteristics of non-self-sustaining
container ships calling at the Port of Manila, the future ship size
and other data relevant to the plannihg are estimated as follows:

tstimated characteristics of Non-self-sustaining Container Ships

Ship Class Avg. DWT Avg. Handling ‘_Trahsport Share

- VYolume .
10,000 DWT or less 8,500 tons- - 4,600 tons. - 308

More than 10,000 22,000 hooo . 0%

Bascd on - the above QSSQmptions, thé numﬁér'of non—selb—sustaihing

~ container ships which will call at Mahila in 2005 is estimated as

follows:

—368 -~ -



7)

8)

9)

10}

Estimated Number of Non-seélf-sustaining Container Ships in 2005

10,000 DWT or less 332
More than 10,000 DWT 890

The Phase II construction project at MICT will be‘pqmpleted in 1989.
In order to improve container handling effiéiency, most of the
containers at the Port of Manila will be haﬁdled at MICT in the
future. _ :

Howevér,'conventionai ships and semi—coﬁtainér ships including some
self-sustaining container ships'handle both containers and other
types of cargoes. Thereféfe, it is assumed that the containers
which are handled by these ships will continue to be handled at

South Harbor in order to-avoid confusion at the containmer terminal.

The future container handling productivity at MICT in the case of

“using two gantry cranes per ship is estimated at 32 units/ship.gross

hour.

The averagé mooring time is computed as follows:

Average Mooring Time per ship in 2005
10,000 BWT or less 15 hours
More than 10,000 DWT 13 hours

The required number of berths for non-self-sustaining container ship

is estimated using a simplified queuing theory egquation as follows:

. A _ 332 1_ 390 li) _
Sra o 2a0x (350 25 " 350 * 2u) - 49
where s: number of berths required

a; CQefficient, 2.5, for the exclusive use berths
A7 ‘number of vessel arrivals per unit time

-%4 mooring time of vessels

As a result, five exclusive use berths for non—self—sustaining

‘container ships'arc required at the Port of Manila in 2005.

However SOme‘ of the self- sustaining c¢ontainer ships which are
operated by pavticulav shipping companles which mainly use MICT will
be accommodated at MICT,
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11}

12)

13)

1)

It is assumed that about 20% of thevsélf~sustainihg*cOntaindr_ships
which will call at the Port of Manila in 2005 will be berthed at
MICT. The estimated number of self-sustaining container ships which
will be berthed at NICT is as follows:

10,000 DWT or less 30
More than 10,000 DWT 22

.Based on the above assumptions, an analysis of the bevrthing capacdity:

off MICT in 2005 is conducted by means of a simulation test.
The terminal conditions are as Tollows: |
Number of bérths _ 5 {considering
o Phase 111 project)
Number of gantfy'cranes 10 (2 per ship) '

The results are as follows:

Average berfh'occupancy_ratio  40%
Waiting ships to ship entry 5.5%
Waiting time to mooring time - - 1.4%

Per ship waiting time ' 0.2 hour

The average berth occupancy vatio of  410% is appropriate for
exclusive use Facilities. _ |

The volume of containers which will be handled at MICT is esfimated
at about #30 thousand TEUS‘ in 2009, ~Judging from the lplaﬂned
capacity of MICT under the Phase III project, MICT should have a

sufficient capacity to handle the containers in the tafgét year.

In 1985, avound 57% of cOHtainebs: are. handled at South Harbor,
Before transferring container hahdling to MICT, the shibping
companies which, at present, mainiy use Sépth Harbor should make the
necessary prepartions. So, the transfer of container handling.will

be advanced step by step.

Based on the above assumptions, the future share of container

handling at South Harbor is estimated as follows:
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{Year) Share of Scouth Harbor (%.)

1985 28
1990 20
1995 - 15
2000 13
2005 13

 Note: The 1985 figure shows the share of containerized cargoes
which are handled by conventional Ships, semi-container

and self-sustaining container ships.

7.2.1.2 Breakbulk cargo handling shére of South Harbor

The majority ol breakbulk"héndled at Anchorage is import cargo. The
major éommoditiés_aré bagged fettili;eb (159,000 tons), other cereals
(98,000 tons, mainly bagged.corn), wheat {49,000 tons) and Feed (43,000
. tens) in 1985, _ _ . |

.The' bréakbulk volume of the avove major commodities except
fcrtiliier is expectéd to décrease with the progress of containerization
and an improved domestic supply-demand balance.

'Based on the survey of factoriés along the Pasig river, the bagged
fertilizér volume to be directly transported from Anchorage to factory by
barge is estimated at 50,000 tons in future. The - remaining bagged
fertiiizer is expected to be transferred to pier side handling,

However, considering the difficulty of the changing commercial
trahsactions and customs procedures, the transfer of cargo to pier side
handling will be graduatl,

Aceordingly, the percentage of breakbulk handling at Anchorage to

the total at South Harbor is estimated as follows:

1985 {actual) 33

1995 29 %
2005 13 %

7.2.2 Future Shipping

7.2.2.1 Historical Trend
In plaﬁning to detérmine the size and number of berths required, the
first thing is to determine the size and number of ships which will

utilize Lhe:port in the future. - The future size of ships is usually
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predictéd by considering the brééént'éhip size, future cargo forecasts
and trends in the worlé.maritime indusfry. _ o
Based on PPA's wovksheets,_the main indicators concerﬁing shipping
activity in South Havbor arve estimated as shown in Table 7.2.2. Based on
the table, thé following trends are apparvent.
@ The number of conventional ships has been decreasing in inverse
proportion to the increasing nuhber of container ships,
@ The average size of bulk carriers has been increasing year by
year. ' : ' : o
@ The average handling volume per vessel ol each of the ship types

fluctuate.

7.2.2.2 Forecast of Future Shipping
lj 'Conventional'genefal cargo ships _

- Based on the PPA data, among the conventional general cargo ships
calling at Manila in 1985 the average ship size was arvound 10,000 DWr, as
indicated in Chaptef 4.  Under 25,000 DWT class ships atcount for around
90% of the total. Over 25,000 DWY Class‘shipsiére a}mOSt ail.trampep
service shiﬁs; énd_theirfcatgbes are'paftiéuléf items such'as'#héét,
feed, cocpnﬁt products handled at Anéhorége.and forest producté af pier
side. Appendix 7.2.1 is a list of the large cbnyéﬁtiohal ships which
called ‘at Manila. Other general cargoes are hainly 'tbénspérted' by
regular service ships, and are almost all trénSporééd:by veSSelé‘uhdép
25,000 DWT. ~ The chanactériéﬁics of coﬁvéhtionél‘ sﬁibs other  than
particulér commodity cafriérs'are shown in'AppendiX-Y}é.Z. :

The majority of ships transporting geheral cafgo_in‘thé‘worid arc of
the 8,000 to 15,000 DWI‘ class, based on Lloyd's Register of Shipping.
The nature of transport cargo “béfng what it is, the maximum and the
average size of vessels cannot cﬁange rapidly at Maniia:and'thr0ugh0ut
the world, :

Considering the above“-Circumstances,'_the futuré  ship size for
conventional general cargo exéebt for particular coﬁmoditiés is estimated

as follows:
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Estimated maximum and average size of conventional general cargo ships

Maximum size _ ' 25,000 DWT

Ship class Avg. DWT Loaded rate Lot sizé
| L R . N tons
< 10,000 | 6,000 20 1,100
10,001 ~ 17,000 | 30 5,600

The loaded rate Lr is computed using the following fomula:
Lr = Lot size / DWT X Efficient storageable rake
_ The efficient storageable rate is assumed to be 0.9

2} Particular cargo ships (Timber, Iron &'Steei _
' | " and Bagged Fertilizer)
@ Timber ships _ _
The vessels transporting forestry prbducts are ovér IO.QOO-DWT in 1985
as showﬁ in Appendix 7.2.3. The futpré timber ship§ ¢ailing at Manila
are estimated to remain the same size as al present considering the
estimated forest products export volume in the future. -

The future ship c¢haracteristiecs are as follows:

Averagé ship size Average loaded volume
28,000 DWT 3,000 tons

{2 Iron & Steel ships
The average size of the ships which tréhsport mainly iron and steel
products calling at Manila (these vessels carry more Lhan 1,000 tons
of iron and steel} is aronqd 10,000_DWT with 2,5607toné of discharged
volume as shown in Appendix 7.2, 4, - _ . _
Considering the future characteristics of conventional ships, the
characteristics of the iron and steel ships calling at Manila {n the

future are estimated as follows:

Average ship size : Averagé.diséhafge_vblumé'
10,000 - 15,000 DWr _ 3,650 tons
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The avérage characteristics by ship class arve as Foliows:

 Ship class Ship size discharge volume | - loaded rate
~ 10,000 DWT | 7,000 DWT 1,800 tons . 30 8|
10,001 ~ 20,000 5,500 30

(® Bagged fertilizer |

" The originé of imported fertilizer carried into Manila are mainly
ASEAN and Fast Asian countries, These trade routes will probably not
change in the future. Therefore, the transport situation of
fertilizer will not éhange remérkablly. Bagged feftiliier is imported
50% by conventibnal'general cargo ships and 0% by bulk carriers. The
average ship size and the average handling volume sre 8,100 DWT and
4,400 tons respectively in 1985. The ‘import volume of fertilizer will
increase in the future according to the demand forecast. The future
ship size:and IQaded_Pate, therefore, will increase a little., The

estimated future ship characteristics are as follows:

Ship class Average'DWT loaded rate Avg. handling volume

b e e —— 7,E)g? | - _— ( tons )
~ 10,000 DWT 7,500 65 h, 400 ]
10,001 ~ .| 15,000 65 : 8,800

3) Semi-container and Se¢lf-sustaining container ships
Based on PPA's statistics, the ship size and the handling volume per

ship are as follows:

(Year} Average DWT  Handling volume per ship Loaded vrate
1983 -11,115 ' 2,001 (tons} 20 (%)
1984 12,320 2,114 19
1985 ! 10,154 2,117 - 23

The contdainer ships which presently call at Manila are mostly feeder
ships_(echpt for some direct service ships to/from Japan and Australia/NZ}
which ébnnéctjﬁith'maih trade routes at Hong Kong, Kaohsiung and Singapore.

‘ The ‘size of main-haul container ships has been increasing. Therefore,
the shipﬁiﬁg"companics genéraily operate large size <container ships
limiting thoib.pOpts §f e¢sll in an effort ié minimize costs. The feeder

_netwofk avound Southeasl Asia is already fixed at preéeht.
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S0, feeder ships will continue to serve the Port of Manila, and

main-haul ships will not call at the Port. When the volume of container

cargoes increases the transport’ share of non-self-sustaining container

‘ships will also increase. However, the size of the semi-container and

self-sustaining container ships which serve Manila and cther similar feeder

routes will not change, and therefore, the characteristics of the container

ships calling at Manila in the future will not ¢henge remavkably, Based on

the present characteristics of these ships as shown in Appendix 7.2.5, the

future characteristics are forecast as follows:

)

_ class Avg. DUWT { loaded rate Avg‘handling
_ Ship type ' ' _ (%) volume (tons)
Semi~cont5;;er 'ffifEEZSEE_BQEH’_gé:boo. 25 N _'1,800 ]
ships | 10,001 ~ | 22,000 | 12 4 2,40
Self-sustaining{ ~ 10,000 DWI 6,000 iy - 2,400
Container Ships 10,001«w : i6,000 . 15 2,200

Bulk carriers

(D Wheat and soybean meal c¢arriers

These commoditieé are mainly -imported_;frdm - the- Uﬁited'.Stateé and
Brazil. The ships come through the Panama Canal.

Appendix 7.2.6 shows the ship size of bulk carriers throughdut the
world. The main size of bulk carriers in the world - is around 16,000—
hS;OOO DWT. However, the.percéntage of 33,000-67,000 DWT ﬁlaés ships
has been increasing. According to the demand forécast, the impért
volume of wheat and soybean meal at Manila will in@péasé; and will
reach a sufficient volume to wa?rant.the_use of" larger vessels.

Thus it is preferable to use larger size éhips. In fact, the size of
the grain carriers calling at Manila haé baen jncreaéing'as shown in
Appendix 7.2.7. | |

The average wheat and soybean mea1 carriers calling at Mahila in 1985
are of the 20,000+35,000 DWT class. _Thexloéded rate is aroeund 75-85%.

The future ship size is estimated as follows:

Average DWT | Average lot size (toﬁs}

-

Before completiqﬂ_ 30,000 _ ' _'225500
of the grain terminal B
After completion . 60,000 rf”wuvki' EB:EEB“ﬁi T

of the grain terminal
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@ Other bulk carriers _
The méjor cOmmodities.cérfied by other bulk carriers at Manila ave
fértilizer, chemicals, minerals including coal and other cercals.
These cargoes are mainly imported from Asian countries. This situa-
tion ﬁill continue’ in the future, and the ship size wili.not increasc
repidly. Based on_fhe_present_size and loaded rate as indicated in
Appendix 7.2.8, the future characteristics of other bulk carcviers ave

forccast as follows:

Ship class Average.DWF Loaded rate Average lot size

' . I _ i (%) (tons)
10,000 ot | 7000 | 70 | uwe -
10,001 ~ - 20,000 | 70 ' 12,600

?;2.3 _Estimated Future Cérgq Volume by Ship Type

_Assuming that the present maritime transportation system does not
change vemarkably in the near future, the future cargo volume by ship type
is estimated based on the relevant statistics of Manila Port and the

forecast éargo volume by packing type by area.

1} At piers

“Appendix 7.2.9 shows the estimated cargo volume by ship type by packing
typé.handiéd at the piers of South Harbor in 1985.

'The lbbée carQOes which are handled by bulk cavriers are mostly timber
and bagged yellow corn. _

Thé-impért of yellow corn will be reduced in the future according to
the demand forecast. '

Tihbqt is genaraly exported by tramper ships, and in the Master Plan,
it 15 mostly handled at.prefefential berths.

So,:the loose cargoes excluding special cargoes which will be handled
“at pbererentiaifbefths id thé future including timber, iron & steel and
Bagged fertilizer will mainly be carried by conventional general cargo

ships and semi-container shipé. The estimated share is as follows:
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Loose cargo handling share by ship type

Conventional ships ' 901
Semi-container and '

Self sustalning container shaps 108

_ After completion of the Phase 11 M.1.C.T. construction, some pbrtiqn of
the containerized cargoes will be moved from South Harborto M.I.C.T.
The existing cargo handlihg shares of 'containefized cargo in South
Harbor by conventional ships, semi-container ships and salf—sdstaining
container ships are estimated as 1%, 16%_aqd ?TS_reSpéétively.

As container cargocs increase, some of the cargo currently handled by
self-éustaining container ships will be carried by non-self-sustaining
contéiner Shibs; _

Thereforé, the future shares of each ship Lype are estimated as

follows:
Containerized cargo handlihg share by ship type

Conventional ships . - 10% .
Semi-container ships .. 20%

Self-sustaining container ships = 70%

Based on PPA statistics, the majority of bulk cargoes aré.hanﬁléd by
both bulk carriers and éonventional ships. However, the majofi;y of
these ships avre chartered ships which transport mainly or only these
cargoes. Therefore, - all ships  which -trahsport' bulk cavgo are

classified together into the category of bulk carge ships.

At South Harbor, there is no stdragé‘tank for liquid cafgo énd Lthere
are no pumping faéilities at the pieprs. Liquid‘cﬁvgoes are normélly
handled at Anchorage by tankers. . .

This.situatibn will continue in the future, so liquid cargo will hot be
‘handled at the piers of South Harbor. IR .

Around 50% of ifOn & steel, timber and baggedﬂfértilizbb are presently
tranéportéd by éharteréd_shipsiﬁased on PPA stétiétics.

Based On_:the current situation and the. future projections,; the

~éstimated cargo volume by Ship type by packing type in the target year
is shown in Table f{2.3.
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Table 7;2:3 Eétimated future cargo volume by ship type by packing type

at the Piers of South Harbor

(thousand tons)

1990 1995 2000 2005

Conventional 43 189 | 595 692
Loose cargo 390 436 ' 536 614
Container 53 5 59 78

SémiZCOHtainer : 146 151 172 216

' Loose cargo 40 L : 53 60
Container | , 106 107 119 156

Contaner Ships _'

(Self-sustaining) 372 376 - H20 592
Loose cargo 3 | : 6 8
Container - . 1 369 372 54 544

Bulk cargo ships 269 330 409 511

 (excépt grain} ' “

Iron & steel cargo ships| 100 145 110 160

Timbcr.cargo éhips | 62 53 L6 3o

Fertilizer (bagged) 32 8> 114 184

cérgo ships '

Gbéin cargo ships ' | {1,597)

Total 1,424 1,626 1,866 2,354
Loose . 627 7614 865 1,065
Container 528 532 592 778
Bulk _ 269 330 ~ W09 511

Noté:: Figufcs in parentheses show the volume if the grain terminal is

2}

lecated at Pier 3.(a1ternative case 2).

At Anchorage : :

About 30% of the bulk cargoes which are handled at Anchorage are
ﬁransportcd by convenfional ships in 1985 as shown in Appendix 7.2.10.
The major commodities ave feed, wheat, other cereals, crude minerals,
feftiliﬁer,"chEmipals and coconut products, Excluding bulk grain,
afound-sox of other bulk cargoes are handled by conventional'ships at
Anchorage,

The fuiube cargo vclumeé to be'handled ét Anchorage by ship type by

péckihg[type_in the target year, 2005, are estimated as follows:
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(thousand tons)

Loose Cargo Bulk  uiquid Total

Conventional ships 102 338 0 _ hho
Bulk carriers 0 339 . 0 339
Tankers C 0 : 0 50% _ 505

In the future, bulk grain wiil be handled at the grain terminal which

will be constructed under the Master Plan.
T.2.4 Estimated Number of Calling Ships
Based on the probessed data from PPA statistics, the current

pefcentages of cargq'volume'which are handled at South Harbor by ship type

by ship class are estimated as follows:

(Ship class) ;ess than 10,000 DWT Over 1¢,ooo DWT
Conventional ships _ :ﬂ3$' - : .u‘ - 578
‘Semi-container ships 79 . 25
Self-sustaining container ships 69 31
Bulk cargo (except grain) ships 20 80
Iron and steel ships 54 LT
Timber ships . 2 _ a8
Fertilizer (bagged) 93 u7
Tankers 69 31

The future tvansport- cargo share is 'estimated considering - the
worldwide trend whereby certain types of ShipS'hé§e-been inﬁreasing their
size. ’ |

The number of calling ships at South Harbor by ship class can be
computed by the estimated cargo volume (as shown in Table 7.2.4) based on
the above share and the average haﬂﬁling volume by ship class.

‘The results are shown in Table 7.2.5, -
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Table 7.2.% Estimated cargo volume at South Harbor by ship type by class

Estimated - Estimated cargo volume{'G00 tons)

Ship Type Transport N _ Year. o
Ship Class __{share {%) | 1990 1995 2000 | 2005
(At Piers) T T N
[Conventional Shlps : _ § _ N .

- 10,000 4o 177 196 237 | 217
10,001 - e 60 - 266 293 | 356 his
Semi- conta1ners . " _ N B -

- 10, 000 70 102 106 - 120 151
10,001 - - 30 N L s 52 65
Containers;(SelP—sus.) _ , T -

- 10,000 60 223_ : 226 . 252 331
10,001 - ] 149 150 | 168 221
Bulk cargo ships ’ o R

- 190,000 20 -5 66 82 102
10 001 - . o 80‘ o 2i5 2614 327 409
“Tron & Steel ships o R )

- = 10,000 50 50 73 55 8o
10,001 - _ .50, 50 72 55 80
Timber shlps_ﬁ_ S I R B Re—
10,001 - = . 100 62 53 L) 39
Pertil1zer (bagé@ﬁj ; ) - 1 B
_ - 10,000 50 16 41 57 92
10,001 - 50 ib n 57 92
Grain ships R T T T
10,001 - i - - - 1,597

{At Anchorage) T ”'"‘ _kff -
Conventional ships | .

~10,000 20 88 S | 35 88
- 16001 -  p 8 3 351 § 366 338 § 352
Bulk carriers

 -10,000 20 37 48 54 68
10,000 - 1 80 148 i90 215 271
Tankervrs _ _

- 10,000 70 202 239 289 354
10,001 - _ 30 87 103 | 1244 151 |
Grain carriers _ o

Wheat 10,001 - . 411 518 660 -
Soya meal 10,00t - 262 411 567 -
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Table 7.2.5 Estimated Number of Calling Ships at South Harbor

: : N ] Average | - Year - -

“Ship Type Avérage | . Handling |7 1990 | 1995 | 2000 § 2005 ]

Ship Class DWT Volume o :

' {tons)
N S — — ]
r_ZIU: Plers)
Conventlonal ships : ' _

- - 10,000 6,000 1,100 ) 161 178 [ : 215 ) 252
10,001 - - 17,000 | 4,600 58 | 6!‘: 7] 90
Semi Containers : ' ’ R I

~ 10,000 . 8,000 1,800 . 5T 1 . 59 . o7 84
10,001 - ' 22,000 | 2,%00 | 18} 19 22 | 27
Containers (Self-sus.) o - o
. -1G,000 6,000 “2,h00 93 | - 94 ¢ 105 138
| 10,001 - 16,000 2,200 | 68 | - 68 76 | 100
T Buikx cargo: /o 5hips T S - o
- 10,000 7,000 4,400 12 15 19 23
10,001 - - ] 20,000 | 12,600 | 17} 21 26 | 32
Iron & Steel shlps _ _ : e :
_ - 10,000 7,000 . 1,800 . 28 4y 31 iy
10,001 - ' £ 20,000 } 5,560 | .9 13 10 15 |
Timber ships o _ _ _ o _ E
16,001 ~ - 28,000 3,000 21 1 18 | 15 13
| Fertilizer (bagged) - t_f_rﬁ_. T 0 1 1
- 10, 000 7,500 4, 400 b 9. 13 1 2t
| 10,001 - - 15,000 . 8,800 21 541 61} 10
Grain carriers S _ . B
Grain tevminal 60,000 50,000 - - - 32
{Pier 3} o (35_&00) (z0,000) | - i - (80}
| (At Ahchoﬁgéa) T = i o
Conventional ships o , ' _ : .

- 10,000 5,000 | . 2,000 Sl 46 f;} 4y
10,001 - o ] 24000 | 10,800 33 34 319 33
| Bulk earriers ' ' ' : o :

- 10,000 : 7,000 5, 500 8 11} 124 15
10,001 - ] 20,000 | 12,600 12 _4"§§;+_4_31__ 22mu
Tankers’ ' R e : 1
- 10, 000 5,500 1,300 155 184 |- 222 | 272
10,001 - ' 23,000 | 2,000 Wyl 52 | 62 76
“Grain carvier N T T _ N T
Wheat 30,000 | 25,000 161 21 26 -
- Soya meal . 30,000 22,500 iz 18 25 -
Note:  Average DWT and averagé handling volume per ‘ship at Anchorage ave

estimated based on the charactevistics of the vessels which present-
1y’ moor at Anchorage.
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7.3 Analysis of Bxisting Port Capacity

“In order to determine ﬁhé required scale of the facilities for future
capgd traffic, it is first necessary to analyze the present capacity of the
port. ' o _ :

‘In general pért capacity varies according to the type of cargo, size
of 1qt, size of berth, method of loading and unloading, workiﬁg_conditions
and other factors. . )

This section analyzes whelher or not the presént éapacity of the Port
will ;be sufficient to accomnodate the éstimated future cargo demand by

means of simulation tests.
7.3.1. Method of Simulation by Queuing Theory

7.3.1.1 Application of queuing theory to port plaﬁning

Ships calling alt a port expect to be moored at a desigpated berth
immediatély, iﬁ‘the-ordér of'ébrivai, and carry out cargo handling. If a
ship is already berthed'atftﬁe quay and there is no room, the latter ship
has to wait'unti]-After:fhé first ship completes its cargo handling and
1eaVes; (Thé'ship éxpects-to be berthed as soon as it enters a pork.
However, the port managemenﬁ body wants to minimize the number of Quays in
order .to increase .efficiency, that is to minimize invesiment. How to
balahée:these con{licting desires, namely, what service level should be
set, is important in port planning.)

This phenconenon of ships arriving and leaving a port can be analyzed
by queuing theory, as in . the analysis of the situabtion at a btank, where
variables'iﬁclude'the number of windows and the time each customer takes at
the windowa. For a port, the variables include_the arrival of ships, the
numﬁép_or:berths and the berthing time. Great efforts are being exerted to
clarify the pattern of ship éntries_and the berthing. time at ports. As to
the pattern of ship enfries, normally‘it is a random Poisson curve, namely,
cntvy Limo iﬁtgrvals'are,of exponential distribution.

in Lhc pattern 6? the berthing time of ships as expressed by a
histogram,!normally‘there;is one peak that is rather on the left side and

it often conforms to the Erlung distribution in Phase 2 or Phase 3.
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Erlung Distribution

The following'four factors are indisbensable to the determination of

the gqueuing phenomenon:

Distribution of arrivals of ships to be berthed
Distribution of berthing time

Number of berths

©0 ® 0

Methods of service

Factor @ concerns such matters as service in the order of érriial or
preferential service. Normally, service in the brdér of arrival
predominates but, in the case of a container port, preferential service

is semetimes given to full-container ships,

7.3.1.2 Methodology of simulation test _ .

Queuing theory has been used - to make - a projection concerning the_
situation of ships calling at or leaV1ng ‘a port. However, ‘theoretical
analysis alone cannot cope with the ébmpliéatéd reéiity of port activities.
For this reason, a conputer 1s used to follow the movemcnt of ships, i.e.
enterlng/berthing, loading/unloading and leav1ng.

The flow of the simulation model used in this study is shown in the
Following figure. : ' _ B

in genéral input data are comprlsed of Ship types, numbcr of berths.
Frequency dlstributlon of calling ships, and frequency distribution of

mooring time. Dutput data are comprised ‘of thé number of Waiting ships,
their waiting time and berth occupancy.
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7.3.2 Basic Conditions of the Simulation Tests
The basic conditions of the simulation tests are follows:

1) The available befthing facilities for cargo handling in South Harbor
are Pier 3, Pier 5 and Pier 9. ' '
Based on the engineering study, Piers 13 and 15 ave too deterlorated
and will not be available for cargo handllng if rehabilitation works

are not executed.

"2) As indicated in Appendix ? 3.1, a Phase 3 Erlung distriﬁutidh'appljes
well to the berthing t1me of conventional shlps.' This_distfibﬁtién,is
used for_lron & steel, timber and fertlllzer ships, ﬁgil. A phase 2
Erlung distribution -is used for semi- contaLner, gelf-gustaining

container, bulk carrier and grain ships.

3) Simulation tests are performed for the cargo demand in 1995“éhd in
2005, | B IR |

7.3.2.1 Prenises for the simulation
The sinulation tests for theée cases are carriéd but under the

following assumptions:
M Ships can enter and leave at any time.

@ The number of ships is estimated b?sed on the volume of cargoes by

ship type and the per-ship cargo volume as shown in Table 7.2.5.

3 The average mooring tlme is estimated based on the peor- Ship cargo

volune divided by the actual cargo handllng productivity.

® Semi-container and'sélfésustaining'containef ships use berths 3
and 4 at Pier 3 on a preferential basis in'pﬁiﬁcipal. However,
these ships can also use any other berth,  if the preferential

berths are occupied.

® The other calling ships use berths other thaﬁ‘thé preferential

‘berths in principal.  However, if all the other berths are
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occuplied,

then the

other

vessels  may

preferential container berths,

follows:

10,000 DWT and less:

Over 10,000 DWT : 5

7.3.2.2 Input data

11

Considering ship length, the number of berths

Table 7.3.1 shows the simulation test input data.

also

berth at the

is assumed as

Table 7.3.1 Simulation Input Data (Existing capacity test)

Number of Ships

Ship Type Ship Size | K s | Average Mooring
commodity (OWT) 1995 2005 Time (hours)
Conventional 10,000 and less 178 252 37
G.C. ship over 10,000 64 a0 134
Semi—éohtainer 10,000 and less 59 8h 26
Ship over 10,000 19 21 34
Self—sgstaining 10,000 and less gl 1318 17
Container ship over 10,000 68 100 i6
Buik' cargo 10,000 and less 15 23 85
over 10,000 21 32 232
Iron & steel 10,000 and less 41 Ky 48
over 10,000 13 15 134
Timber over 10,000 18 13 89
e — ————— e a A ——— — —— - - ——— ‘..I
Bagged 10,000 and less 9 21 85
Fertilizer over 10,000 5 10 163

7.3.3 Simulation Test Results

The resulis of the simulation tests are shown in Table 7.3.2.

- The output data of thé simulation tests include the berth occupancy

ratio, the.ratlo of the number of waitiné ships to ship entry, the ratio of

waiting time to mooring time and the waiting time per ship.

—211—



nunmp um ATrusssxd daw pdn+ STPS69A 350yl
ﬁum mﬁp:aﬁ b {=% wcapada P5' UDTUM S$TOSERA S50YU3 uTpayduy .;uoa SUI 3@ STOESIA JO Jdqunu Te303 343

Z340

syazeq 203 BUTITRm SJT IBYI STOSSIA JO IIQEAU Y3 03 TEMbo ST/ ,AJ3ud 4TS o3 sAyus SuTiTRY, JO OTABI AYL , 930N
£709 ‘ 2l 9°8¢ _ ) L g ¢t _ w mH | TE201
| | | | | -
8'¢s m £ 08 9:9¢ r 0% . g g9 | 1°0T _ €91 ; ,h.mm $39Y30
) ! ,
| | - | | |
| | _ | | 5 B €
| + _ | _ m sy3zag-
£nl 0%z <19 Y — 16 h 9°62 | fi'eT. €708 ¢ 2918
. ,
| L .
syl | Raaug gy k ! swzy | Aaavy (2) ,
(sIneu) Zutacoy drug o1 0TATY - ~ (sanoyy | Sutaooy d1ys o3 7a%Yy
SWTL | o% surl edTUS xor@mauuo _ 2UTl _ o1 suWIL sdTus Aoupdno2g |
Buiatem _ 3urstey " ButaTeM, q3Ig SutaTey, | ButaTepm 3UTITOM, yaIeg
diug x3g sFeaeay. | dTUg Zag . eSeasay A23TTo8E
| (%) orzey Buyitem dryg W ) () oTaey Buwratem ETUS |
5002 [E G661

{Ratowded BUTISINY) $3858] UOTIVINWIG JO SATRSdY 2*L°L dTQR]

—278—



In order to cvaluate the capacity - of the mooring faci11t1es the

rollowing critéria are considered.

()_.The berth occupancy ratio should.be 0.6 - 0.7, _

@ ‘The desirable ratio of waiting time to mooring time is 10% or
less._' .

)] The des1rab1e waiting time per Shlp is less than halF a day, with

"a maximum of one day,

Judgihg from these cfiteria the ex1st1ng mooring capaC1ty of South
Harbor will no longer be able to accommodate’ the pro3ected denand after the
year 1995, Espec1ally,_;he estlmated average haltlng time of large size
container ships including semifcontainer ships will become unacceptably

long, more than 15 hours per ship.
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