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PREFACE
 

In August 1967, the United Stated Agency for Inter

national Development, acting pursuant to a request made by
 

the Government of the Republic of the Philippines, retained
 

Weitz-Hettelsater Engineers to make a study of grain market

ing and storage practices with respect to rice, corn, sorghum,
 

and soybeans in the Philippines. The objective, as set forth
 

in the contract with the Consultant is stated as follows:
 

"The objective of this project is to produce
 
a report which gives a complete picture of the cur
rent, past, and future production and consumption
 
of rice, corn, sorghum, and soybeans in the Philip
pines, with emphasis on the handling, storage, trans
portation, processing and marketing aspects, offering
 
recommendations and plans, with schematic and illu
strati,,e drawings of facilities, for the most prac
tical, improved, efficient and economical national,
 
regional, village and farm systems and installations
 
for taking care of grains during the next ten years
 
in the Philippines."
 

In undertaking this assignment, the Consultant followed
 

its customary system approach. After careful research of
 

present practices and available statistical data, an attempt
 

is made to map a marketing system for the products involved.
 

In this method the system is designed to take into considera

tion everything that happens to the commodity from the time
 

it is harvested until it reaches the consumer. After the
 

source and destination is clearly visible, the facilities
 

necessary to make the system viable all fall into the cate

gory of infrastructure. Included in this infrastructure Are
 

such items as transport, marketing credits, storage (including
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protecting from spoilage), milling and related undertakings.
 

An adjunct value of the report contained herein is the 

inciusion of considerable background and historical informa

tion concerning production and marketing practices in the Phil

ippines. This includes data that will render this report use

ful as a source of information as well as a guide to future
 

developments 

The problens of providing adequate handling and storage
 

have been a concern of the Rice
facilities for rice and corn 

and Corn Administration of the Philippines for a number of 

years. Grain losses due to insects, rodents and spoilage have 

been exceedingly large in the present storage and distribution 

system. Furthermore, the lack of adequate storage facilities 

in some regions of the Philippines has led to lower farm prices
 

and higher distribution costs. The success of the Philippine
 

government's program to increase rice production has added em

phasis to these problems and has created a need for substantial
 

amounts of new grain storage and drying facilities.
 

The need for an evaluation of the grain storage and handl

ing system in the Philippines has been recognized by several
 

government agencies. The Rice and Corn Board completed a
 

Survey of Rice and Corn Mills in the Philippines in 1966. The
 

Warehouse Survey Report of a committee from the Philippine
 

National Bank, the Development Bank of the Philippines, the
 

Agricultural Credit Association, and the Rice and Corn Admin

istration was published in 1967. A Warehousing Plan for 1968

1970 was prepared by the Rice and Corn Administration in early
 

1968. In addition to these reports, there have been a number 

of other studies made by members of the Presidential Economic 

Staft, the Rice and Corn Productivity Coordi:.ation Council and 

the Department of Agricultural Economics at the University of
 

the Pnilippines College of Agriculture.
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This report is based on the findings of a field research 

team composed of two economists and a grain storage and pro

cessing engineer from the Weitz-Hettelsater Engineer's staff. 

Their efforts were supported by a substantial group resident 

in the Consultant's Kansas City headquarters. Together with 

staff members and consultants of the management studies divi

son of Sycip, Gorres, Velao & Company, Manila, members of the 

team traveled extensively in the Philippines interviewing 

govera1ment officials, rice and corn mill operators, farmers 

and businessmen. Most of the basic data contained in the re

port was obtained in the Philippines during a three-month per

iod from November 1967 to February 1968. 

Acknowledgment is made and deep appreciation is expressed
 

to the officials of the USAID/Manila and officials of the Rice
 

and Corn Administration; members of the Department of Agri

culture at the University of the Philippines; the staff at the 

International Rice Research Institute, and the many individuals 

in private firms and government agencies w..ho gave so freely of 

their time to provide much of the information used in this re

port. Appreciation is also exoressed to the staff members of 

Sycip, Gorres, Velayo & Comoanv, who devoted much time to the 

arranging of interviews, gathering information and providing 

detailed reports related to this study. 
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SUMMARY OF MAJOR RECOMMENDATIONS
 

1. 	Construct 1,500 metric ton Up-Country Bulk Type Satellite
 

facilities, as collecting stations, for cleaning, drying,
 

and storage, as follows:
 

Region 	 By 1970 By 1972 By 1975 

Ilocos 	 4 Units .... 

Cagayan Valley 4 Units -- 4 Units 

Central Luzon 4 Units -- 12 Units 

Southern Tagalog 8 Units -- 8 Units 

Bicol 8 Units -- 6 Units 

Western Visayas 4 Units -- 2 Units 

Eastern Visayas 6 Units -- 4 Units 

S. & W. Mindanao 6 Units -- 18 Units 

N. & E. Mindanao 6 Units -- 4 Units 

TOTAL UNITS 50 Units -- 58 Units 

TOTAL CAPACITY 75,000 M.T. -- 87,000 

The 	RCA is presently sponsoring a number of similar facili

ties. These should be integrated into the overall recom

mended program. See Tables 85, 86, and 87 (Chapter XV)
 

for 	location of the facilities by province and estimated
 

costs of construction. The 1,500 ton facilities for 1970
 

should be considered as the highest priority of construction
 

scheduling.
 



-- 

--

--

2. 	 Construct the larger bulk silo facilities as follows
 

(Refer to Tables 85, 86, apd 87 (Chapter XV) for
 

location of the facilities by provinces, estimated
 

costs of construction, and priorities of construction
 

in case funds for financing the entire program are
 

not available):
 

Region 	 By 1970 By 1972 By 1975
 

(by number and capacity in
 
metric tons)
 

-- 1 - 25,000Manila, North Harbor 


2 - 5,000 1 - 5,000 1 - 5,000
Cagayan Valley 

.... 2 - 10,000Cagayan Valley 


1 - 15,000
Cagayan Valley 

-- 1 - 25,000 1 - 25,000Central Luzon 

-- 1 - 10,000 2 - 10,000Central Luzon 


Southern Tagalog 1 - 3,000 -

1 - 3,000
Bicol 1 - 3,000 

1 - 5,000 --Bicol 1 - 5,000 

Western Visayas -- 1 5,000 --

Easter i Visayas --	 2 - 5,000 

1 - 10,000 2 - 5,000S. & 	W. Mindanao 1 - 10,000 

S. & 	W. Mindanao 1 - 5,000 


N. & 	E. Mindanao 1 - 5,000
 

TOTAL UNITS 8 Units 	 10 Units 9 Units
 

98,000 M.T. 95,000 M.T.
CAPACITY 	 41,000 M.T. 


It is urged that the improvement of the Manila North Har

bor be expedited in order that the recommended export bulk
 

silo in Manila may be constructed not later than 1972.
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3. 	 Construct the following standard Sack Warehouses during 

the same period as the 1,500 ton Bulk Silos are construc

ted (see Tables 85, 86, and 87, (Chapter XV) for location 

of the facilities, by provinces, and the estimated costs 

of construction) 

Region 	 By 1970 By 1972 By 1975 

(by number and capacity in
 
metric tons)
 

Manila -- 5 - 5,000 --

Ilocos 2 - 1,000 -- 3 - 1,000 

Ilocos 2 - 2,000 .... 

Cagayan Valley 2 - 1,000 -- 3 - 1,000 

Cagayan Valley 1 - 2,000 .... 

Central Luzon 1 - 1,000 -- 2 - 1,000 

Central Luzon 3 - 2,000 -- 6 - 2,000 

Southern Tagalog 3 - 1,000 -- 2 - 1,000 

Southern Tagalog 9 - 2,000 -- 7 - 2,000 

Bicol 1 - 1,000 .... 

Bicol 7 - 2,000 -- 5 - 2,000 

Western Visayas 1 - 1,000 -- 3 - 1,000 

Western Visayas 4 - 2,000 -- 2 - 2,000 

Eastern Visayas 4 - 2,000 -- 2 - 2,000 

S. & 	;. Mindanao 1 - 1,000 ....
 

S. & 	W. Minuanao 7 - 2,000 -- 4 - 2,000 

N. & E. Mindanao .... 	 1 - 1,000
 

N. & E. '..ndanao 1 - 2,000 -- 3 - 2,000 

TOTAL UNITS 49 Units 5 Units 43 Units
 

CAPACITY 87,000 M.T. 25,000 M.T. 72,000 M.T.
 

4. 	 Initiate bulk handling and storage to reduce cost of sacks
 

and to minimize loss and wastage by being able to practice
 

better control of moisture and fumigation in the bulk.
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5. 	 In advance of construction, a training program with em

phasis on operation, proper dryinq procedures, and bulk
 

handling should be conducted under the sponsorship of the
 

RCA to provide the facilitit_ with properly trained
 

people when construction is completed. The RCA should
 

continue its program during construction to promote im

proved methods of grain handling and to promote the use
 

of mechanical grain drying.
 

6. 	 Rehabilitate the existing bulk silos in San Jose, Solano,
 

and Digos. Monies have already been allocated to re

habilitate San Jose and Solano; but funds have been re

quested, but not granted for Digos. These later funds
 

should be granted at once.
 

7. 	 Rehabilitate the several existing column grain driers for
 

effective operation. The experiments should be concluded
 

and results distributed to prospective operators on the
 

effectiveness and use if the Japanese bed-type driers,
 

the locally manufactured shaker-screen driers, and in-bin
 

drying.
 

8. 	 initiate and encourage the ±mprovement of highways and
 

feeder roads to provide access to areas of production.
 

9. 	 Convert existing railroad box cars to bulk handling.
 

This work should be undertaken by the railroad companies.
 

10. 	 The present system of licensing grain storage facilities
 

(public and private) should be continued and modified in
 

order to permit the producer te obtain a negotiable ware

house receipt if he so desires. Grain producers should
 

be encouraged to use the storaae facilities as a deposi

tory if they? do not wish to sell grain in the harvest
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season. This would give them the privilege of withdraw

ing a comparable amount of grain in kind and quality by
 

simply paying the costs of cleaning, drying, storing,
 

fumigating, and other services.
 

11. 	 Establish a system of offical grades for milled rice
 

that will be sold on the world market.
 

12. 	 Establish and enforce a uniform grading system for domes

tic mar1 etinq, within the Philippines, of tile raw grains
 

and the finished products
 

13. 	 Regulations should be establisned restricting the storage
 

of farm chemicals, insecticides and other poisonous ma

terials in areas used for the storage of food grains.
 

Supplement these regulations with an extension program
 

on the proper storage of such materials.
 

14. 	 The need for a rigorous program of "good-housekeeping",
 

fumigating, and cleaniness should be emphasized in the
 

existing sack warehouses, in order to minimize the great 

losses caused by improper methods of storing and handling.
 

15.j 	The physical condition of the maority of the existing 

warehouses show a lack of adequate maintenance which 

makes it difficult to conduct the program recommended in
 

item 14 above. Immediate steps should be taken to make 

necessary repairs, where needed, to the floors, walis, 

rooL6, doors, windows, ventlators, etc. Particular
 

precautions should be taken to keep out of the warehouses,
 

rain, birds, vermin, and other pests.
 

16. 	 The RCA should continue to buy and sell between 10 and 15 

percent of the rice and corn marketed in the Philippines. 
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Domestic rice price should be adjusted to the world price.
 

17. 	 Continue a limited research program to develop sorghum
 

and soybean varieties suitable for growing in the Phili

ppines and establish an extension program to acquaint
 

farmers with the possibilities of planting these grains
 

in rotation with rice and corn.
 

18. 	 The government should review the existing import policies 

and reduce the tariffs on soybeans, soybean meal, and 

sorghums used in livestock feed until more feed grains 

are produced domestically. 

* * * 
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CHAPTER I 

GENERAL DESCRIPTION OF THE PHILIPPINES I/ 

The Republic of the Philippines is an archipelago of 

7,100 islands, bounded by the Pacific Ocean on the east and 

by the South China Sea on the west. Lying off the Southeast 

Coast of tile Asiatic mainland, tile Philippines neighbors 

Japan, Korea and Taiwan (Formosa) to the north, Vietnam and 

Thailand to the west, and Borneo and Indonesia to the south. 

The islands stretch over 1,000 miles just above the
 

equator between latitude 4 degrees 23' north and 21 degrees
 

25' north, and approximately 750 miles from longitude 116
 

degrees 21' east to 126 degrees 40' east.
 

Luzon (in the extreme north) is the largest of the
 

islands in the archipelago. Mindanao (in the far south) is
 

next in size and with Luzon makes up tw-o-thirds of the 

114,830 square mile land area. These two islands, plus 

Samar, Negros, Palawan, Panay, Mindoro, Cebu, Bohol, 

Masbate and Leyte constitute 96 percent of the total Philip

pine land area. Approximately one-third of the land area 

is considered to be arabic. 

The Philippine coastline of 10,850 miles, measures 

twice that of tile United States and contains 61 natural 

harbors and 20 land-lock straits. :.Ianila Ba' is one of the 

largest in the world having an area of 770 squIre miles 

and a ciIrcum: ( r.:'.c of 12u 2VLes. 

1/ Much of these ciata adapted from The Philippine Economic 
Atlas, Office of the President Procrran Implementation 
Agency, 1902. 



" Governmental Divisions
 

The Philippines 2s pltclydivided into 4 main sub-


The provinces
divisions comprised of 56 provinces (Table l-


are geographically arranged to form ten :gions and the pro

vincial composition of the regions varies,\between governmental
 

The president of the Philippines, with
agencies (Figure I). 


fix boundaries
the authorization of Congress, has the power to 


and create new political subdivisions.
 

The national capital of the Philippines is Quezon City,
 

a suburb of the City of Manila. Manila is the major com

mercial and port city of the Philippines.
 

Cebu City is the second largest city in the Philippines
 

a prime trading center located in the southern part
and is 


of the archipelago. Other major inter-regional trade cen

ters are Iloilo, Davao, and Zamboanga.
 

Physical
 

The Philippine archipelago has a diversified terrain. 

Mountains, varying greatly inheight and ruggedness from ,;. a 

island to island, occupy the greater part of the land area.
 

But coastal plains, valleys, rolling uplands, and plateaus
 

are also to be found on almost all of the principal islands.
 

Nowhere are the mountains too high for plant life, but the
 

higher elevations and some of the upland areas are very
 

rough and limit cultivation.
 

Ross, James E. and Keith R. Vice. Republic of tho
 

Philippines--Its Agricultural Economy, FAS-M-68, Far East
 

Analysis Branch, Foreign Agricultural Service, United
 
States Department of Agriculture, November 1959.
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Altho- gh the mountainous regions are the source of val

uable hardwood timber, the mountainous nature of the Philip

pines makes the construction of first class roads in many 

parts of the country a very expensive task. This, in turn, 

hampers the development of an efficient grain marketing sys

tem. Much of the grain that moves between regions must go 

by boat or barge. S-rme of the major rivers expedite commerce. 

The extra handling invoived in this form of shipment further 

increases the cost of moving grain from surplus regions to 

the final consumers. 

Climate
 

In considering the crop production a..d storage potentials
 

of the country and najor areas thereof, knowledge of the cli

mate is essential. Essential climatological variables are
 

rainfall, temperature., air movement, and humidity. Variations
 

and ranges as well as duration and sequences of climatological
 

occurrences, are important factors in evaluating storage, pro

cessing, transporting and handling crop production and in con

structing needed installations for providing these facilities.
 

These climatological factors are taken into consideration
 

in the design and in the construction scheduling of the recom

menided facilities which are discussed in later chiapters of
 

this report.
 

The Philippines has t..o pronounced seasons, wet and dry. 

Temperature differences in the archipelago are very slight 

and rainfall differences, on the contrary, are impotant 

and decided>: variant due to the coribined influence of tooo

graph'r and air stream direction. The Weather B1 eau classi
'ies trhe ..h 1li n ne climate by the types of rainfall. The 

follow..,ing are the four general classification descriptions 

(see Figure II): 

ist Tyne: Two pronounced seasons; one drv from Novertber 
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TABLE 1
 

CLASSIFICATION OF PROVINCES, BY GEOGRAPHICAL
 

REGIONS, PHILIPPINES, 1962
 

VII Western Visayas
i City of ManiIa 
32 Aklan
 
33 Antique
II I ocos 
. Abra 34 lioilo
 
35 Capiz2 liocos Noire 
36 Negros Occi.dental
3 Iloces Sur 

37 Negrcs Oriental
4 La Union 

38 Romblon
5 Mountain Ptc'ince 


III Cagayan V&, 1ey
 
VIII Eastern Visayas
6 Batancs 


Caga%an 39 Bohol
 
40 Cebu
8 Isabela 

4] Northern Leyte
9 Nucva V-.'caya 
42 Southern Lc e 
43 Samar
TV Central Lu"or. 

10 Ba -a --n 

11 Bulacan
 
IX Southern and Western12 Nuevic Eu:a 


Mindanao
.3 Pampang i 
44 Cotabato
4 Pangasinan 

45 Davao
15 Ta. ta-
46 Zamboanga del Norte
16 Zambaies 

47 Zamboanga del Sur
 

48 Sulu
V Southern Taga.og 

1 7 Bat.:tgas 

8
L Cav te 

x Northern and Eastern19 Launi 

M ridanao20 Mar r,.:uque 

49 Agusan
21 .L-nd&: cidental 

50 Bukr.itnan
22 Mindor - Oriental 
51 Lana. del Norte21 Pila.'-.r, 
52 Lanao dei Sur24 Quez3n 
53 Misamus Occ;.dental25 Rizal 

54 Misamls Oriental 
55 Su.:ga:- del NorteVI Bicol 
56 Sur-aao del Sur26 Albay 


27 Camrnes Norte
 
28 Camarines Sur
 
29 CatanrIuaneS
 
30:M4-s bat-e 

31 Sorsocj~n 

Source: Thc Pbhlli)ne Economic Atlas, Program 
Philippines,IrnplemetatLon A.cuc',. Republic of the 

,Bure; - -)f Flnit~, (1962).'ani1o 
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to April, the other wet during the rest of the year.
 

All of the regions on the western part of the islands of
 

Luzon, Mindoro, Negros and Palawan are of this type. The
 

controlling factor is toporraphy. These localities are
 

shielded from the Northeast Monsoons by mountain ranges,
 

but are open to the Southwest Monsoons. 

The averaqe annual rainfall in these areas is 100 inches. 

2nd Tvne No dry: season, with a very pronounced maxi

mum rain period from November to January. 

Regions witn this tvype of climate are: Catanduanes, 

Sorsoaon, the eastern part of Albay, the eastern and 

northern )art of Camarines Norte and Camarines Sur, a 

large portion of the eastern part of Quezon, Samar, the 

eastern nart of Levte and a large portion of eastern 

Mindanao. These regions are along the eastern side of 

the Philippines and are not sheltered from the Northeast 

Motsoon or the trade wind. 

The averae annual rainfall is 129 inches in these areas. 

3rd Type: Seasons not very pronounced, relatively dry 

from November to April and wet during the rest of the 

year. ,,,he maximum rain perinds are not very pronounced, 

with the short dr., season lasting only from one to three 

months. 

Regions .ith this type of climace are tne w..estern part 

of Cagayan (Luzon) , Isabela, Nueva Xisc:ava, the eastern 

nortion of the Vlountain Province, southern Que:don, las

bate, .,orI)lon, northeast Panay, eastern Ne.ros, central 

and southern Cebu, part of northern Mindanao and most 

of eastern Pala.:an. 
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The average annual rainfall is 77 inches in these areas.
 

4th Type: Rainfall more or less evenly distributed
 

throughout the year.
 

The regions affected by this type of climate are Bantanes
 

Province, northeastern Luzon, t'le southwestern part of
 

Camarines Norte, the %..estern part of Camarines Sur and
 

Albav, Bondoc Peninsula, eastern Mindoro, Marinduque,
 

western Leyte, northern Cebu, Bohol and most of central,
 

eastern and southern Mindanao.
 

The averaae annual rainfall in these areas is 102 inches.
 

Figure III aeographically shows the four climate classi

fication patterns of the is1'.nds.
 

Rainfall
 

The average annual rainfall in tile Philippines is about 

100 inches. The average at Manila for 90 recording years 

as of 1960 :as 81.4 inches, with a lo,. for the month of 

February of 0.43 and a high for the month of August of 17.20. 

The highest annual average in 26 .. at
recording years :as 


Culasi in W ~stern Visavas at 167.5 inches, and the lowest 

recorded ovor 52 years was at Cebu City in Eastern Visayas 

at 63.76 inches (Appendix Table A-l). 

Tile reliability of yearly abundant rainfall is of con

siderable i:-portance to many aaricultural sectors in the 

Philippines and is an important economic asset. The 

number of rainv days,nr month for each region as reported 

by regiona] ".:eather stations is given in Appendi: Table A-2. 

As sho..n in this table, the number of rainy days varied by 

stations from 109 to 226 days annually, and averaged 176 

rainy days for the entire country for the year. 
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Temperature
 

Lying just north of the equator, the Philippines has 

a tropIc:J climate. Average temperatu::e varies only a few 

degrees either side of 27 dearees Centigrade monthly and 

regioonaill iiApendax Table :t-3). Even though considerable 

atemr era ur& .var t].ohs ex:st at the hiqlier elevations, over

all, -emcrature 'arlations are relatively insignificant 

thrcuchout the islands. 

Humi di tv 

The relative humidity fluctuates, with few exceptions, 

between 20 percent and 85 oerccnt throughout the year. Nearer 

,the eauitr he zelativ2 hum;dit increases towards 80 Oer

cent and shows iess fluctuation. The percent of monthly 

.averacie relative. umidit%' is shown for the ten regions in 

Appendi:: Table A-4. 

TV ohOOns 

All t]e reciions of the four types of climate are exposed 

to 'tninoons The southern part of the archipelago, up to 8 

decrees N ia ude, is neari'" frce from typhoons, an asset 

or overto the acri cuitrai ]ands . Fro 8 to 11 derees N, 

a zone o f: -9 .. -.. .. e , the .":).oons aro ,t little more 

freauen" ,but iea'cs re 1 t'ye " "nc:sturbe-i the: sucaar lands 

of Nearcs ancd sout .ern PanavY. From 11 to 13 diegrees N, which 

includes t . C: t "Of . ]a, tv. ons...are <ui tC fre<iuent and 

ozten ccs tructave . T.'ihouns ae most freeuent in the n.orth

er. irrt, of tV nr--c laio . Th fruuencv for the 
3/, 

31 Fhe Climate of the Philippines, Climatological Division, 

Weather Bureau, .Manxla (pamphlet) 
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CHAPTER II
 

POPULATION
 

The Demographic Situation
 

The census of 1960 enumerated 27,087,685 Filipinos; an
 

increase of more than 7 million over the 1948 census. This 

increment represents an average annual growth rate of 3.06 

percent -hich ranks the Philippines as one of the fast grow

ing countries in the world. 1/ Except for the war years,
 

1941-1945, the average annual population growth rate has
 

increased since the beginning of the twentieth century
 

(Table 2).
 

The reporting of births and deaths is incomplete in the
 

Philippines. Hence, estimate of vital statistics can only
 

be arrived at indirectly. Z/ International migration has
 

played an insignificant role in the growth of the Philippine
 

population. The tremendous increase in numbers has there

fore been due primarily to the high birth rate coupled with
 

a rapidly declining death rate (Table 3).
 

The Philippine DOpulation is a relatively young popula

tion having 45.7 percent of the total population under 15
 

years of age (Table 4). Details on the age and sex distri

bution of the Philippine population by regions is presented
 

in Appendix Table A-5. The median age of the population
 

has fallen steadily from 20.2 years in 1903 to 17.1 years in
 

1/ "The Population and Other Demographic Facts of the
 
Philippines," National Economic Council, Office of
 
Statistical Coordination and Standards, Republic of the
 
Philippinres, .Manila, 1968, p. 1. (mimeographed)
 

2/ Ibid., pp. 13-16.
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TABLE 2
 

GROWTH OF POPULATION,
 

BY CENSUS YEARS, 1903 to 1960 

Census Date Population 

Average Annual 
Rate Of 
Increase 

(percent) 

March 2, 1903 

December 31, 

January 1, 1939 

October 1, 1948 

Februarv: 15, 

1918 

1960 

7,635,426 

10,314,310 

16,000,303 

19,234,182 

27,087,685 

-

1.90 

2.22 

1.91 a/ 

3.06 

a/T'he war years, 1941-1945 probably caused this growth rate
 

to be out of line with the rising trend.
 
Source: Census of the Philippines: 1960-Agriculture,
 

Vol. II, Summary Report, Bureau of the Census and Statis

tics, Republic of the Philippines, Manila.
 

1960 (Table 5). The median age of the population is expected
 

to decline somewhat during the 1970's but such a decline is
 

not expected to significant1y affect the per capita consump

tion of rice and corn.
 

Population Density
 

With an area of approximately 300,000 square kilometers
 

Lhe Philippines had a 1960 population density of about 90 

persons per square kilometer (Aponendix Table A-6) . The 

population densities ranged from a low of 38.6 persons per 

square kilometer in the Caciavan Valle% to a hich of 156.2 

persor5 in Central Luzon. The population density of the 

City of Manila in 1960 was 28,465 persons pcr suuare kilo

meter. A population dens itv ma- is presenteJd in Fiaurc IV. 

The low population density in the Cagavan Valley and 

SouLhern and Western .1indanao regions is coupled with fairly 
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TABLE 3
 

ESTIMATED BIRTH RATES, DEATH RATES, PHILIPPINES
 
CENSUS YEARS 1903 - 1960
 

Sex-Ageb/ Model Lifed /
 

Census Intrinsic-/ Adjusted Intrinsic- Table
 
Year Birth Rate Birth Rate Death Rate Death Rate
 

37.3
1903 46.7 

1918 50.2 53.3 30.7 31.1
 

1939 49.0 52.2 26.8 25.9
 

1948 56.2 56.4 33.8 33.7
 

1960 51.1 53.9 20.2 17.7
 

a/ These were calculated from a quasi-stable population derived from census data and 
represent the long-run average if the population remains subject to constant 
-od:tions of fertility and mortality. 

b T of was applied to age distributions obtained from theThe metho"i reverse-survival 
diff-:rc'nt censuses to obtain sex--age adjusted birth rates using model life tables 
with expectation of life Lit birth of 30 years for the 1948 census data and one 
wtih c::pectatlon of iLtfe at blith of 37.5 years for data or the censuses of 1939 
and 1918. FoL 1960 the model life table with expectaton of life at birth equal 
to 50.0 was%.:Lirs ut i lzed 

C,, Calcurted is ;er- bir'h rates. 
-r/ EstimaLOS were made by comnpat In' the ooserved age distribution of deaths to that 

u a stable populat ion In conformi-ty with the set nf model lite tables derived 
by tht2 1inited Nattins: gjro)ss reproduction rate used z.3. 

Source: The Population and Othe.r Demoqrai]hic Facts of the Philipines, NationaL 
Economic Councli, ,'.4nila, Sertembet 1963, pp. 13-15 mimecaraphed. 



TABLE 4
 

POPULATION BY AGE GROUPS, PHILIPPINES, 1960
 

Total Percent of
 

Age Groups Population Total Population Cumulative
 

(millions) (percent)
 

UndeL 4 Years 4573.5 16.9 16.9
 

5 to 9 Years 4369.5 16.1 33.0
 

10 to 14 Years 3036.8 12.7 45.7
 

15 to i9 Years 2314.1 10.4 56.1
 

20 to 24 Years 2458.7 9.1 65.2
 

7.2 72.4
25 to 29 Years 1953.4 


5.7 78.1
30 to 34 Years i566.5 


35 to 39 Years 1428.6 5.3 83.4
 

4.1 87.5
40 to 44 Years 1099.0 


45. to 49 Years L032.5 3.8 91.3
 

50 tu 1,4 Years 710.2 2.6 93.9 

55 to 59 Years 437.8 1.8 95. 7 

1.6 97.3
60 to 64 Years 431.0 


2.7 100.0
65 Years and Over 738.8 


TOTAL 27087.9 100.0 

Scurce: Appendix pable A-2. 

- i(£



LEGEND 

POPULATION PER 

SQUARE KILOMETER 

FI 0-49 

lI50-99 
100-139* ~\C 

:.140-200 
r ER 200 

0 

0" 

It% 

""BICOL e . 

N 0 

00 

MOUNTAIN PROV. ITMANILA 

CENTRAL LUZON CHINA 

SCALE 

MILES 

0 50 

KILOMETERS 

0 50 100 

100 

150 

150 

200 



I NORTHEAST MINDANAO 

EASTERN VISAYAS 0E 

01 

:0 

::)I ll.\0 

o~s es 

"000. 

06EASE 
' J 
'*PH 

/PH 
ILI 

SOUTHWNSS 
INDANA 

POULTON DNST 

,• ."'J= 1.9.0 

096 ('.:.--.N 



substantial amounts of fertile land. As a result, both of
 

these regions have surpluses of rice and corn.
 

TABLE 5
 

MEDIAN AGE OF THE POPULATION IN THE
 

CENSUS YEARS, 1903 to 1960
 

Census Year Median Age
 

1903 20.2
 

1918 18.5
 

1939 18.3
 

1948 17.7
 

1960 17.1
 

Source: Bureau of Census and Statistics, Census of the
 
Philippines, 1960, Population and Housing, Vol. II,
 
Summary Report, Manila, 1963, p. xiii.
 

In contrast witn the negligible international migration
 

into or out of the Philippines, the migration within the
 

Philippines has been such that there was a substantial re

distribution of the population between 1948 and 1960. Econo

mic betterment seems to have been the underlying motive
 

behind all of these movements. 3/
 

Estimates of life-time migration show that 15.8 percent
 

of the population in 1960 were living in a province other
 

than the one they were born in. On the basis of the 1948

1960 intercensal change in province of residence, 11.9
 

percent of those enumerated in the 1960 census were living
 

in a different province than in 1948. The movements within
 

the countr% were towards areas where mining and logging
 

Pascual, Elvira. Population Pedistribution in the
 
Phillopines, Population Institute, University of the
 
Phi.lpnines, 1966, pp. 17-42. (mimeographed) 
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were important or where new farm lands were being opened. 

Another prominent migration stream originates from the pro

vinces and terminates in the Metropolitan Manila area which 

is the industrial center of the Philippines. 

The percentage of the population livinq iii urban areas 

has increased slowly since 1948. The urban -opulatioi was 

about 26.5 percent of the total population in 1948 and 29.9 

percent tn 1960. In absolute terms, however, the urban 

areas have grown rather rapidly. There were 32 cities with 

an aggregate population of almost 4 million in 1960. The 

number of cities with a population of over 100,000 increased 

from 2 in 1939 to 11 in 1960. 4/ 

The percentage of total rice and corn production marketed
 

has increased substantially during the past 20 years as the
 

population in the urban areas has increased. These trends
 

are expected to continue during the 1970's.
 

Literacy and Employment Status
 

The proportion of the pouulation that can read and write 

has increased from 48.8 percent of the total population 10
 

years and over in 11939 to 72.0 percent in 1960. The pro

portion of the population classified as literate varies 

considerably from region to region, however. Over 90 percent 

of the copulation over 10 years of age liv,,ng in Manila can 

read and write wh~1e less than 55 percent of the poniulatlon 

over 10 ,years of age In Soutern and 'estern indanao are 

classified as literate. A region-il breakdown of lit2racy 

levels of persons 10 years and over by age and sex as of 

4 / 
- Ibid., pp. 13-I6, 53-61. See also Statistacal Handbook 

of tine Phi I i :manes, Bureau of the Cens us and Statistics, 
Bureau of Printing, Republic of the Philippines, Manila, 
1)65, up. 16-17. 

-20



1960 is presented , --, ,-ndix Table A-7. The 1960 census 

also indicated that approximately two-thirds of the popula

tion finished elementary school. 

Nearly half of the Filipinos aLove 10 years of age are
 
employed. The results of the labor force survey conducted
 
by the Bureau of the Census and Statistics in 1960 show
 
that 47.8 percent of the population 10 years and over were
 
in the labor force. Of these, 93.1 percent were employed
 
and the remaininc- 6.9 norcont classified as unemployed. 
The emDloyment status of the population 10 years and over
 

is presented in Appendix Table A-8. 

A high percentage of the population is engaged in
 
farning. The occupational distribution of 
those classified 
as employed in 1960 ,s shown in Table 6. Over 65 percent 
of those emrploved%were classified as farmers, fishermen, 
loggers or kindred workers. Only 11 percent were classified
 

as production .:orkers or craftsmen.
 

Population Projections
 

The Philippine population is expected to pass the 50
 
million mark b'y 1980. Projected population for the ten
 
reglons of the Philipp ines for the years 1970, 1975 and
 

1980 are given in Table 7. 

An analysis of the future course of the Philippine 

population up tc 
the year 2000 under three sets of assump
tions (high, med!um and low) has been prepared by Dr. Frank 
W. Lorimer of the Ponulation Institute of the University of 

the Phi I i,)!i nos -. Basced uro. Dr. Lorimer's national 

- Lorj.ier, 'rint' '.:. "Anc..ivsis and Projections of the Popu
lation of t>1e Philp pines," in First Conference on Popu
lation, 1965, Ponulation Institute, University of the 
Phl!unlnes Press, 1966, ;p. 287-309. 
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TABLE 6
 

MPLOYED PERSONS TEN YEARS OLD AND OVER
 

BY OCCUPATION GROUP, PHILIPPINES, 1960
 

Percent
 

Male Female Total of Total
Occupation Group 


Professional and
 
Technical 114,140 119,250 233,390 2.9
 

7,030 48,630 0.6
Administrative 41,600 


Clerical 138,070 41,200 179,270 2.3
 

Sales 239,760 246,320 486,080 6.1
 

Farmers, Fisherman
 
and Loggers 4,444,500 769,660 5,214,160 65.6
 

16,270 340 16,610 0.2
.Mining 


Transportation and
 

Communications 174,060 3,500 177,560 2.2
 

Production Workers
 

and Craftsmen 435,320 434,450 869,770 11.0
 

321,180 485,640 6.1
Services 164,460 


Stevedores and
 
Freight Handlers 173,890 7,640 181,530 2.3
 

Unclassified 48,060 3,750 51,810 0.7
 

TOTAL 5,990,130 1,954,320 7,944,450 100.0
 

the Census and Statistics.
Source: Bureau of 
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TABLE 7 

POPULATION PROJECTIONS TO 1970, 1975, AND 1980
 

Region 


Metropolitan Manila 


Ilocos 


Cagayan Valley 


Central Luzon 


Southern Tagalog 


Bicol 


Western Visayas 


Eastern Visayas 


Southwestern Mindanao 


Northeastern Mindanao 


TOTAL b/ 


BY REGIONS, PHILIPPINES 

1970 1975 1980 

(thousands) 

3,109 

1,917 

1,517 

4,894 

4,683 

3,276 

4,761 

4,656 

5,513 

3,076 

3,730 

2,197 

1,819 

5,649 

5,581 

3,849 

5,359 

5,088 

6,918 

3,682 

4,452 

2,523 

2,171 

6,528 

6,627 

4,517 

6,055 

5,592 

8,555 

4,387 

37,402 43,872 51,407 

a_ Includes the City of Manila, Quezon City, Pasay City, Caloocan City, San Juan,
 

Mandaluyong, Makati, Paranaque.
 

Hypothesis B as shown on Appendix Table A-9.
 



population estimates, and using each region's percentage
 

share of the 1948-1960 intercensal increase of the total
 

population, projections for the ten regions of the Philip

pines were developed, and are presented,in Appendix Table 

A-9. The three sets of assumptions shown in this table are 

identified as Hypothesis A, Hypothesis B, and Hypothesis C.
 

A moderate decline in the mortality rate during the
 

1970's is assumed in all three sets of projections; however,
 

differences, between the population projections are due to
 

different assumptions about the birth rate: 

Hypothesis A (low estimate) is based on the assumption
 

that there will be a progressive fall in the birth 

rate beginning in 1965 with an accelerated downward
 

trend during the period 1975-1980, and would result in 

a population of 48,978,000 in 1980; 

Hypothesis B (medium estimate) assumes the fertility 

rate as being an arithmetic mean between the fertility
 

rates operative in the high and low estimates; and
 

Hypothesis C (high estimate) is based on the assumption
 

that the feriility rate during the 1970's will be the 

same as that Juring the 1960 to 1965 period and would 

result in a population of 53,415,000 in 1980.
 

For the purposes of this study, Hypothesis B (the
 

medium estimate) presented in Table 7 is used as a basis
 

for estimating human consumption of rice and corn in the
 

Philippines for the years 1970, 1975 and 1980. 

According to the medium projections, the population of
 

the Philippines will increase from 27,088,000 in 1960 to
 

37,402,000 persons in 1970, and to 51,407,000 persons in
 

1980. In general, a slightly larger percentage of the popu

lation will live in urban areas. The percentage of the
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total population living in the Manila metropolitan area is
 

expected to increase from 7.8 percent in 1960 to 8.6 percent
 

in 1980. The percentage of the total population living in 

the Ilocos reoion, Central Luzon, Eastern and Western Visayas 

is expected to decrease during the 1970's. According to 

these pro3ections, Southern and Western Mindanao will be 
the fastest grow:ing region in the Philippines.
 

The projections indicate that 14.7 percent of the total
 

population will be located in Southern and Western Mindanao
 

in 1970 compared to 12 percent in 1960. This percentage is 

expecte,; to increase to 16.5 by 1980. The rapid growth in
 

this region is partly due to the immigration from other parts 

of the Philizpines. As will be seen later, the Southern and 

Western M.:indanao region will be the nation's most important 

corn producing area and second most important rice producing 

area in 1i)80. This development together with the general 

trend in ro:ulation sihifts to urban areas will call for sub

stantial development in the nation's rice and corn marketing 

system. Storage, processing, and distribution facilities 

will need to be improved in order to assure the urban sector 

of adecuate rice and corn supplies. 
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CHAPTER III
 

THE GENERAL ECONOMY
 

Introduction
 

The Philippine economy is basically an agricultural one.
 

Although the expansion of nonagricultural industries has pro

vided new employment opportunities for the growing labor force,
 

an estimated 57 percent of the labor force was still employed
 

in agriculture and related industries in 1965. 1/ In 1966,
 

the value of agriculture, fishery and forestry products ac

counted for 27 percent of the Gross National Product (GNP) and
 

77 percent of the total of Philippine exports. The rapidly ex

panding population and, until recently, the slow growth in
 

food production has led to an 8 percent yearly average in

crease in food prices. Both the overall price level and real
 

GNP have averaged a moderate 5 percent yearly increase over
 

the last ten years. The rapidity of the development and di

versification of the Philippine economy depends in no small
 

way upon the ability of the Filipino farmer to feed himself
 

and the increasing number of people who move out of agri

culture.
 

Real output in the commerce sector has nearly trebled
 

since 1956. The expansion in commerce and in the service
 

industries has provided employment opportunities for women
 

who now represent a third of the labor force. Mining and
 

quarrying, construction, transportation, communication,
 

1/ "Labor Force Including Educational and Attainment Data," 
Bureau of the Census and Statistics, The BCS Survey of
 
Households Bulletin (formerly the Philippines Statistical
 
Survey of Households Bulletin), Series 19, October 1965,
 
p. 3. 
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storage, and utilities comprise 9 percent of GNP and have
 

nearly doubled their output since 1956.
 

Gross National Product and National Income
 

The Philippine Gross National Product in 1967, in cur

rent pesos, was estimated tc be about P24,242 million. In
 

real terms (in 1955 pesos), this is P15,839 million and re

the 1966
presents a 5.6 percent increase in real GNP over 


level. The average rate of growth of real GNP during the
 

past decaue was 5 percent annually (Table 8). Real per capi

ta income increased by 10 percent from P360 in 1960 to P398

2/
 

average of 2 percent per year.
in 1965, an 


It is estimated that 27 percent of the 1967 real GNP
 

originated in the agriculture, forestry, and fishing indus

tries. Although it remains the largest contribution to GNP,
 

this sector has shown a steady decline in proportion from
 

1956 to the present 27 percent estimate.
35 percent of GNP in 


employed in agri-
Between 1960 and 1965 the number of people 

culture, forestry, and mining increased by half a million 

workers; however, tie percentage of the labor force thus 

from 65 percent in 1960 to 57 percent inemployed declined3/.
 

1965. -, This means that 57 percent of the labor force was 

engaged in industry that uroduced only 27 percent of the GNP. 

The average income per worker in agriculture, forestry and 

mining amounted to only P686 in 1965. The real value of the 

output of this sector has increased about 3.5 percent per
 

year, but should increase more rapidly in the future due to
 

2/ These datai %-:ere computed from figures obtained from "Facts 

and Figures .tbout the Phill)nines," Bureau of Census and 
1963,
Statistics, DenarLment of Comerce and Industry, 

p. 5; a:,G 1"La or Force Including Educational and Attainment 
Data," p. 3.
 

3/ Ibid.
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TABLE 8 

GROSS NATIONA. PRODUCT, H.Y SICTOH, I'll 1I. I'll I.NES 1956-1967 

Sector Year: 1956 1957 1956 1959 1960 1961' / 1962 1963 1964 1965 1966 1967 b / 

(in. million 1955 Plu;o;) 

Agriculture, Fishery, & Forestry 3190 3186 293b 3235 3342 3443 3521 3794 2712 3930 4063 4270 

:inin & Quarrying 134 150 148 160 153 168 169 172 178 195 213 233 

Manufacturing 1158 1251 1347 1459 1503 1604 1827 2047 2192 2271 2385 2516 

Construction 281 303 275 287 260 310 345 421 456 506 476 527 

Trr n:;:'ortation, Communication 
SSt:ii I.nd Utilities 278 307 325 337 345 370 516 542 568 593 622 652 

Com e:ce ('T'raide) 593 1045 1001 1028 1081 1140 1551 1530 1553 1647 1721 1786 

Serv.°*c, - 2279 2308 2784 2932 3045 3151 2672 2856 2977 3147 3305 3482 

:.et !)o:'.tslic Product at 
Factor Cc)-;t 8293 6550 8816 9438 9729 10186 10601 11362 11636 12289 12785 13469 

l::ditct t:.<x.:; 1..ss subsidies plus 
C.itil t',u:.'t Ion Allowance 839 982 1113 1076 1207 1420 1725 1899 1958 2108 2217 2370 

Gr:.;s :.itionil Product 9132 9532 9929 10514 10936 11606 12326 13261 13594 14397 15002 15839 

(;z(..h r it- ra.il GP ("1 4.38 4.16 5.89 4.01 6.13 6.20 7.59 2.51 6.00 4.20 5.58 

Sourcc: Of f lcv uf Staistical Coordination ind Standards, NEC. 



the present emphasis on increasing grain and livestock 

production.
 

The service industr' _,s thct second largest sector in 

the Phii1u),.ine economy botn In terms of the numbers employed 

and D:.i na Outuutthe G oriL.inat in this suctor. in the service 

sector nas incr: aseA by 53 :nercent since n i)t now 

amounts to 22 :Fcent o thC gIP . in 1)65, 14 percent of 

the !aicr fjrci '.a:- em!o.'. ) n t!ee servjcc sector. The 

manufacturi,:nj s-c!r jCCOU1J :c i, . --cent Colf e real 

C::P in , and is on., of the fa. tcj-t c.ro'...'nc: cortonents of 
the Ph-ili-irne economy. The relal f. -',,anuIcturing1u 

outnut has morc tn an doubled s ncc 19Ah a!.( the number of 

laborers en'c:ac:e: in -. 3nu-: vactui cc rcent3-

bet'.':een 1960 ard L90 5. Comn.crcc is another rapidlv' crowing 

sector. T'%:elve PC rcent o.f G:'P r natec in the commerce 

sector in 1967 con:nared to only 6.5 :ccrcent in i956. 

The ranid expansion o nofnariculturai employment, the 

decline o: ac,-riculturil output as a ,ercentage of G:.P, and 

the --odhirte incroases in a'jrcuL1tura1 cutput can be ex

nected to continue as t~ie Phi lc: .o.-,om. industrializes 

an( :elcIerr.onts itz! acirculturai. develo-ron t policlos. 

In f lat ion 

Prices in the Philippines have increased by nearly 52 

percent over the last ton years. The price fluctuations 

during the 1957-1(617 ponerd for selectod ciltec-.or is are 

shown in Table 9 for Aiis time ucr oc. The lainest urice 

,ncreasosn. . , -en n cltin ndrices 
3tcm:ed t,out. ;-I) L :ent 2fnd. c o:t:1 ec; :r e,:r.:cre~ised by 

a: ou t I;Crc, t :n. ,!O dcd . 'lfhL Oc)st U,' floes ingj JS5Th .: . as...""-st Tnd 


!ndica:c ho. rent and !-.'-airs" has risen onl, I percent per 

year w.. I1 utilities prices increased by 2.5 percent per 

year. 
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TABLE 9
 

CONSUMER PRICE INDEX FOR THE PHILIPPINES, 1957-1967
 

(1957=100)
 

Rent & Fuel, Light Iiscu1-
Period All items Food Clothing Repairs & Water laneous 

1957 100.0 100.0 100.0 100.0 100.0 100.0 

1958 102.5 104.3 102.6 100.3 101.9 100.2 

1959 100.6 98.6 106.9 100.6 103.2 101.7 

1960 105.6 100.0 112.8 101.4 103.7 104.0 

1961 i10.3 113.8 114.5 102.2 106.0 105.8 

1962 113.6 116.6 121.4 103.2 108.8 109.4 

1963 122.6 132.5 124.3 104.8 111.2 111.6 

1964 133.5 151.2 129.6 105.7 116.9 114.5 

1965 137.6 156.3 136.1 107.1 121.7 117.0 

1966 144.5 167.0 142.1 109.0 123.0 120.0 

1967Y/ 151.8 178.8 149.1 110.7 124.0 122.3 

a/ January to March 
Source: Statistical 

cf Economic Resear 

Average 
Bulletin, Volume 19, No. 1, March, 1967, published by the Department 
.A of the Central Bank of the Philippines, Table 119, p. 290. 



Prices of consumer items are slightly different in
 

Manla and in other reaons, but the principal difference 

noted durincr the past decade is that "rent and repairs" in

creased by about 25 percent in :anila and remained about the 

same in other areas.
 

Food Prices
 

Food urices have increased steadily since 1957. The
 

Manila Retail Pricc Index for Foodstuffs (Table 10) shows
 

prices of all major catego-ies of food up considerably
 

from 1957-1966 as follow.':s:
 

Cereals - up 66 percent
 

Fish - uu 74 percent
 

Meat - uu 84 :)ercent
 

Vegetables - un 50 percent
 

Fruits - un 59 percent
 

Eggs and Milk - up 84 percent
 

Fat and Oils - up 50 percent
 

Although vegetabi. prices have increased the least
 

over the time neriod, they ,a-'. been the most eratic. Veg

etable prices 3u::ued
38 percent between 1963 and 1964 then 

declined 7 percent Ln I()65, increased 16 percent in 1966 

and sho,.:e.: D in the first auarter ofa declint, of uercent 

1967. A similar but much less ertic trend w...as followed 

by fats and oils ,.-.hich also e:.oerienced a slight price de

crease in the first oua-rter of 1967. Fruit orices leveled 

off during the last t,..;o *years but sno,,.,'eC!small price ina 

crease in the first *:uarter of 1967. The mc>:rate 3 per

cent yearly increast• in a mi s 1964erco:s .t: :bric{ betw..een 

a.d 1960 beca,; a 4.7 ,r : t .cre n early 1967. Ce

rea. prices ha,.e dncr..sc ai)out percent during theu. 38 

last t..:o years to 'ri n(: t: e prLces to a level 80 percent 

higher than the 1i57 -Jrlc:!;.. Fish prices more than doubled 
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TABLE 10 

RETAIL PRICE INDEX OF FOODSTUFFSa/IN MANILA, 1957-1967 

(1957 - 100) 

All Eggs & Fats & 
Year Items Cereals Fish Meat Vegetables Fruits Milk Oils 

1957 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1958 106.2 111.8 104.2 103.1 105.3 110.7 105.1 98.5 

1959 101 8 95.2 103.5 106.6 97.9 108.9 113.3 115.6 

1960 108.6 104.6 107.8 109.2 127.4 107.6 110.3 114.1 

1961 111.3 112.8 114.9 114.2 97.6 120.8 114.0 111.1 

1962 119.8 108.3 134.7 127.8 103.9 127.4 151.6 118.0 

1963 131.5 121.7 145.6 147.0 102.7 140.0 172.3 124.8 

1961 148.3 145.4 149.7 164.4 140.3 150.5 178.9 130.1 

1965 151.0 142.5 165.9 168.8 133.7 159.1 181.0 146.8 

1966 165.2 165.8 173.8 183.6 150.2 159.2 18.1,0 150.3 

1967 ! - 176.8 180.1 210.3 18.4 1,14.9 161.0 188.7 149.3 

F1ood component of the consumer price index. 
b ,January to March average. 
Source: Statistical Bulletin, Department of Economic Research of the Central Bank of the Philippines, Vol. 19, 
No. 1, March, 1967, Table 109, p. 279. 



over the period and by 1967 were J10 percent higher than the 

1957 prices. The substitution of meat for fish placed great

er demands on the slowly' develop.ng livcstock ndustr'. and 

to an 88 percent increase in prices he-,re.contributed 

The larce population increase and the migration of 

stress onpeople into ;Manila promise to platce even grtatcr 

food prices unless sup)lies of t3od products increase sub

stantially in the near future. 

An average price in-rease of 5 percent :;er year 	 Is not 

inflaexcessive for a develotninc econom,.. Tihe much higher 

tion of food pricos is an indication of the pressures that 

with a ra!idl expandingare brought to boar on an. economy 

The extent to *.;.ich these pres.ures are allepopulation. 

viated denends unon tie abilitv of tne Ftl i ,ino farmer to 

yieldingincrease output throuch the adoption of new high 

and improved farming mithods no,. available.varieties 

Foreign Trade 

Exports
 

valued at over US$800 million in
Philippine exports were 


1966 of which over half camu from forestry' and coconut pro

ducts. The top ten exports accounted for 87 percent of ali 

export revenues in 1966 iTah le I [) Ap,,rox7mate lv 77 per-

Phi iipi nu exports was comprisedcent of the total value of 


of exports of raw or se!z-p"-ces'ed agrtcultural products
 

lumber and
The Phili:tuines is heaviI' ' dc-,endent unon the 


of revenue in intercoconut p)roducts industries as sources 


trade. The value of ex)orts f"em these t 1i..ondusnational 


of thi coant r: s. ex:ort revenues.
tries totals 58 j¢.rcent 


The Philiinpines derives another 24 percent of tiheir total
 

export revenue from shipments of copper concentrates and
 

sugar.
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The United States and Japan: are the major importers of 

Philipone products. The United States is the largest pur

chaser for seven of thie tot ten exnort commodities. The 

revenue receved from thle sale of these )roducts to the 

United States amounts to 37 n)ercent *cf the tot-i revenue 

derived from t-e e:port mark'-t. All centrifugai sugar ex

ports and 97 perce: t (b value of the ii ywood exports are 

destined for tnie United States. 

Jaean provides 32 nercent of the total revenue derived 

from exportint Philippine procucts . Japan is the largest 

purchaser of Phi lippine lumber and crpper concentrates, 

accounting for 7') percent of the export revenues obtained 

from these industries, and is the second largest purchaser 

of unmanufactured abaca. 

Imports
 

The Philippines imported US$852,800,000 worth of foreign 

products in 1966. The top ten imoort categories accounted 

for 75 percent of this total (Table 12). Purchases of machinery 

and complementary orodiucts amounted to 45 nercent of the 

total value of Philit)pine imuorts. Other imt)ortant imports 

included base metals at 10 Dercent, food imports 9 percent 

and textile products ;3 oercent of the total value of imports. 

The United States and Japan occupy somewhat less im

portant positions in the imoort market. About one-fourth 

of the imported products come from the United States. Pur

chases from Japan accoun]t 'or another 22 ,erc(nt of Phi lip

pine import ex:oendituros. .. Ia: the m.ajor or second 

largest sunulier of coods to the oo: .es in sevenih of 

the ten imo)ort cateocries. Other imL.orts come from Indo

nesia, Thailand, and the Netherlands. 
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TABLE 12 

TEN Pll(NCI lAI. IPIORTS."- ill.11.,1IN.:S. I966 

ti I V 1 oI of Arno)I, It 
of Totajl Imprort . mpIl t .(f Oth#er Val otl.of llrlen 

Prini pal Imports. V'aIue Impor t I roI'. . I ,:mIS. (Countr lt- Impoa'tl of Told 1 

(Io.bI. ;lliw In 1l000 IS do I lar:) 

rv othcfielnt hrthan i-Iqw t! 15 153.3:7 1$ 59. #42 II) .I()in .3.-1 .W! 3. 

Trl-. l .pr .l iIm..lI 109.908 12 38,084 35 Japan 42. 740 39 

Mllineral fuels. lubricants. mnd 
r. . t d ;t.rlds 8.095 10 7. 607 9 1ndor.e ia 2 . 1592 26 

las,. i. t t H83 98"I 10 7.113 8 .JIpa n 51. 657 62 

1 andr..lil.tl (r.'al, prepara tions 52.768 6 26.112 19 Tis I land r),l.6 13 

3I.,It*i l I1C ma'h iie'V . 'afiparatus, 

a nd .1I'll I la wm.," 35.952 4l l5..136 43 Japan 7.70.1 21 

re*x I 1I, I Ib,)rN- not manulfactl ured 

lit,, thrad oul yarns 34,909 4I 15,702 45 Japan H.036 23 

;x ,;1,o I ve, and mIsv,', I lanewous 
chfimica Ii iat.riaulsi and products 30.670 .4 12.992 42 Iapan H.100 26 

r.xt i i. larn:- anl madet-lip art 1('14 ,.4 30. 622 41 11.401, 37 Japan 16. 299 53 

I)I lly pr;Z%. and honey 2 , ;3-1 3 7. 367 26 Notherl andA 7.7614 27 

Total alti,. of Topl T.n Imports ;-12.883 75 31 

Iw o; 11 1 Imports 
8 52. (8)1) 100 241- xx xxx xXX 

i I f it rf l fo I" lhe top t'n imports toital Iolv. Other lml)trt% are notl cotnsId,. red 
Soul',: l isjii 1 h! .! tn !).partm ,nt of -nomic fli- arcfl of th. 0entral Iflank of th,. Philipp nes. Volume. 19. So 1. June 1967. Table 
72. pp. 202-209. 



Foreign Trade Projections
 

It seems unlikely that the capital intensiver.ess of 

imports and the predominance of agricultural products in 

near future. The development ofexports will change in tihe 


the Philippine's mineral resources will increase raw material
 

exports. .1owever, the copra, lumber, and sugar industries 

will probably continue to provide the largest portion of 

Philippine exports during tile 1970's. The major short run 

change is projected for the food products in whlch the 

Philippines is expected to become a rice exporter by 1970. 
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CHAPTER IV
 

THE FOOD AND AGRICULTURAL ECONOMY
 

Food Expenditures
 

The average family in the Philippines spends P1,793 

each year, of which, P965 or nearly 54 percent is spent on 

food. This compares to less than 20 percent spent for food 

in the United States. Cereals and sea foods are the most 

important items in the food budget accountinq for 37.6 per

cent and 19.5 percent respectively of total expenditures on 

food consumed at home. The distribution of the family food 

expenditure and its relation to total family expenditures 

is presented in Table 13. 

TABLE 13
 

DISTRIBUTION OF AVERAGE FAMIILY FOOD EXPENDITURES,
 

PHILIPPINES. 1961
 

Expenditure Group Pesos Percent
 

Food Consumed Outside the Home 41 4.2
 

Food Consumed at Home 924 95.8
 

Cereal & cereal products 362 37.6
 
Fish & other sea foods 188 19.5
 
Meat & eggs 108 11.2
 
Milk & other dairy products 33 3.4
 
Roots, vegetables & fruits 110 11.4
 
Miscellaneous 123 12.7 

TOTAL 965 xxx 

Source: The Philippine Statistical Survey of Households
 
Bulletin, Bureau of Census and Statistics, Series 14,
 
Manila. 
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Food Requiremlents
 

Nutrition surveys of the Food and Nutrition Research
 

Center indicate that, except for cereals and some fruits
 

and vegetables, the consumption of most types of food is
 

below recommended levels of consumption. The Philippine
 

diet includes about two-thirds of the meat, fish and poul

try, one-third of the eggs, one-seventh of milk, and one

fourth of the leafy and yellow vegetables needed to meet
 

recommended dietary allowances. A/-At the present ti-me,
 

caloric intake is about 75 percent of recommended allowances
 

while total protein intake is around 85 percent of the re

commended level. A summary of the results of the Food and
 

Nutrition Research Center's nutrition surveys is presented
 

in Table 14.
 

Rice and Corn Requirements
 

The rice supply will be about 12 percent short of re

quirements in 1970 while corn production will exceed total
 

requirements by about 20 percent, according to the Food and
 

Nutrition Research Center's estimates. Corn may tend to be
 

substituted for rice in the Philippine diet as corn becomes
 

relatively more available (see note below). Total production
 

Intengan, Carmen. "The Food Needs of the Philippines",
 

a paper presented to the Second Conference on Population,
 

November 27-29, 1967, Manila, p.4.
 

NOTE: The reader should keep in mind that "total require

ments" of rice and corn as estimated by the Food and Nutri

tion Research Center are not projections of actual consump

tion of rice and corn. The "total requirements" figures
 

are based on a set of assumptions about what people in dif

ferent age groups should consume in order to have an ade

quate diet. The "total requirement" estimates for milled
 

rice and milled corn in 1970 and 1980 are somewhat higher
 

than the projections of milled rice and corn consumpLt n
 

figures shown in later chapters of this report. This dxf

ference is partly explained by the fact that projected pop

ulation figures of the research team are below those used
 

by the Food and Nutrition Researchi Center. The analysis of
 

storage facility requirements presented later is based on
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TABLE 14
 

QUANTITY AND NUTRITIVE VALUE OF FOODS COMSUMED PER CAPITA PER DAY
 
IN THE PHILIPPINES COMPARED TO RECOMMENDED ALLOWANCES
 

Item 


Foodstuffs: 

Cereal 

Starchy Roots 

Sugar 

Pulses and Nuts 

Leafy and Yellow Vegetables 

Vitamin C-Rich Foods 

Other Fruits and Vegetables 

Meat, Fish and Poultry 

Eggs 

Milk and Milk Products 

Fats and Oils 


Nutrients:
 
Calories 

Total Protein 

Fats 

Calcium 

Iron 

Vitamin A Value 

Thiamine 

Riboflavin 

Niacin 

Ascorbic Acid 


Per Capita 

Food Intake / 


(Grams) 

334 

55 

19 

8 


17 

26 

93 

75 

5 


26 

7 


1672 

47 

21 


(mg.) 350 

(mg.) 10 

(I.U.) 1900 

(mg.) 0.8 

(mg.) 0.5 

(mg.) 14 

(mg.) 70 


Recommended Percent
 
Allowances Sufficiency
 

(Grams) (Percent)
 
318 105.0
 
70 78.6
 
33 57.6
 
20 40.0
 
68 25.0
 
87 29.9
 
94 98.9
 

108 69.4
 
14 35.7
 

168 15.5
 
29 24.1
 

2193 76.2
 
54 85.7
 

1000 35.0
 
8 125.0
 

3772 50.4
 
1.2 67.2
 
1.4 38.2
 

12 116.7
 
70 100.0
 

a/ Based on nutrition survey reports for 6 regions 
in the Philippines and represents
 
consumption levels of 58 percent of the population.
 

Source: Intengan, Carmen, "The Food Needs in the Philippines", a paper presented to the
 
Second Conference on Population, Food and Nutrition Research Center, Manila,
 
November 27-29, 1967.
 



TABLE 15
 

PROJECTED TOTAL GROSS FOOD REQUIREMENT IN 1970 A'JD 1980 AS COMPARED WITH PRODUCTION PROJECTIONa-/
 

1970 1980 

Producticn s; Production as 

Food 
Totil 

Requiremoent. 
TotItl 

Prod, tiona / 
Percent of 

RuquirIement 
Toudl 

R:qui rumtnt 
Total 

Production' / 
Percent of 
Requirement 

(1000 Metric Tons) (Percent) (1000 Metric Ton.) (Percent) 

Rice .Nilled) 4,325 3,798 88 5,919 6,333 107 

Corn (Milled) 1,358 l,j31 120 1,652 2,174 131 

648 -- --
Wheat (Flour) 456 -.--


Starchy Roots 1,223 1,633 134 1,732 1,885 109
 

429 1,205 281
Sugars 275 773 281 


Pulses and Nuts 317 113 36 
 514 182 36
 

Fruits and Vegetables 5,..,4 1,898 35 10,427 2,750 26
 

Meat and Poultry 523 397 76 866 630 73
 

Fish 1,647 1,341 81 2,838 2,043 72
 

Eggs 144 98 68 205 109 53
 

Mi lk 550 13 2 780 22 3
 

39 489 160 33
Fat :1 287 113 


,i/ Proiuction projections from DANR, OSCAS, NEC.
 
ourc,-: Int,-nquan, CArmen, "The Food Needs in the Philippines", a paper presented to the Second Confere :e on Population, 

(T.%bl," H) F'ood .nd Nutrition Research Center, Manila, Nevember 27-29, 1967. 



of both rice and corn is expected to exceed required con

sumption levels by 1980. This would allow the Philippines
 

to export both rice and corn while at the same time satis

fying recommended dietary allowances of these grains. Ex

cept for starchy roots and sugars, the production of most
 

other types of foods is expected to continue below the
 

levels required to meet recommended nutrition needs. The
 

projected total gross food requirements as compared with
 

production projections for 1970 and 1980 are presented in
 

Table 15.
 

Land Use
 

The mountainous terrain of the Philippines consider

ably restricts the land area a" ilable for farming. Iy

1965, approximately 8,252,0)0 hectares or 28 percent of the
 

29,741,000 hectares of Pl ilippinc land area was crop land.2_/
 

Most of this crop land (about 47 percent) lies in the basins
 

of the Agno, Pampanga, Cagayan, Bicol, Cotabato, Agusan
 

and Ilog-Hilabangan rivers. Nationally, about 7.25 per

cent of the crop land, or 600,000 hectares, were under ir

rigation in 1965. 2/ Reports of the U.S. Bureau of Recla

mation on the seven basin areas indicate that 3,090,000
 

hectares of the land in these valleys are potentially ir

rigable 4/ (Table 16). For the nation as a whole, approxi

mately 6.5 to 7.5 million hectares are potentially irrigable.
 

27 BAE, DANR Table 1 "Summary: Agricultural Land Utilization
 
by Kind of Crops, Philippines, 1940 and 1954-1966."
 

Golay, Frank H. and Marvin E. Goodstein. Rice and People
 
in 1990, M'.anila, 1967, p. 76.
 

4/ Ibid., p. 79.
 

NOTE continued: projections of actual consumption rather than
 
estimates of consumption "requirements" and the research team
 
fe] - that the actual Der capita consumption of rice and corn
 
during tihe 1')70's will he very close to "recommended" consump
tion levels.
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TABLE 16 

POTENTIALLY IRRIGABLE RIVER BASIN SOILS
 

Percent .f 

Sol! Total Basin 

Type Description Area Land Area 

(hectares)
 

I 	 Best suited for irrigation;
 
poor internal drainage;
 
gradient under 3 percent. 1,325,000 16
 

II 	 Less suitable for irri
gation; porous external
 
drainage; gradient to 3
 
percent. 411,000 5
 

III 	 Physical properties of
 
Class I soils; gradients
 
to 25 percent. 1,354,000 16
 

TOTAL 	 3,090,000 37 

Source: Golay, Frank H. and Marvin E. Goodstein. Rice and
 

People in 1990, Manila, 1967, p. 78-79.
 

Total land under cultivation increased by 35 percent
 

between the mid-1950's and the mid-1960's. The total land
 

in food crops increased by 32 percent during the same
 

period. The proportion of total farm land used for raising
 

food crops expanded from 75 percent in 1954 to 79 percent
 

in 1960 and then declined to 73 percent in 1966 (Table 17).
 

About 83 percent of the total Ian(' devoted to food 

crops is planted to rice or corn. The relative importance 

of corn has increased since 1954. Corn accounted for only
 

24 percent of the total food crop land in 1954 and nearly
 

35 percent in 1966. Rice, on the other hand, accounted for
 

nearly 58 percent of the food crop land in 1954 and only 

51 percent in 1966. The increasing importance of corn is
 

primarily due to the rapid expansion of corn production in 

-44



AND L'TILIZATIO- Y 

TAnlE 

KIND OF 

17 

('('S. l'II.IIPPINFS. 1954-66 
1
1 

Crop" 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1945 1966 

(in thoumand hactar".) 

U, 

| 

F.od Crop% 

P'alay (rigi ric.,) 

Corn 

Frut- and nut.. 
'xcpItc:tru. 

C1 tru. 

Hoot (ro.p 

\ 6: rt ahl-.. "xctpt 

m in-on,and .otttl.too 

0111"n,. 

Irt.h 3Votta ". 

Ik.na,, And 1' 3.a 

('of f-. 

('rao 

P--anut'. 

All nth.,r food crops$ 

2,645.'1 

1.120.0 

316. m 

18. 

267.9 

81.5 

3.9 

1.4 

66.1 

17.4 

6.8 

28.2 

2.1 

2,655.5 

1,388.4 

332.3 

139.7 

272.7 

91.3 

4.0 

2.6 

67.7 

19.2 

6.5 

28.4 

2.2 

2,.712.5 

1,674.8 

332.4 

2o.5 

279.9 

91. 8 

3.6 

3.0 

70.0 

19.8 

6.4 

28.8 

2.3 

2.7614.1 

1.7K63.1 

344.9 

21.4 

291.7 

93.6 

3.5 

3.2 

75.4 

21.5 

6.7 

29.3 

2.4 

3.i!.1 

1.3m).6 

365. M 

22.1 

299.7 

95.7 

3.7 

3.6 

81.1 

23.4 

7.1 

30.5 

2.7 

3.329.4 

2.107.o 

349.0 

22.0 

300.3 

91.7 

5.2 

2.4 

"8 .6 

25.6 

6.9 

26.6 

3.5 

3.306.5 

I.145.5 

319.6 

22.9 

289.1 

72.1 

6.5 

2.1 

78.2 

30.5 

6.6 

24.3 

4.0 

3.197.8 

2.045.5 

358.5 

27.8 

282.6f 

53.m 

5.5 

2.2 

63.1 

39.O0 

9.5 

21.8 

11.2 

3.179.2 

1.016.3 

366. 5 

28. 6 

261.3 

55.4 

6.0 

2.2 

67.2 

50.4 

9. 1 

19.6 

11.1 

3.161.3 

1.949.5 

366.0 

29.1 

264.4 

47.7 

4. 1 

2.5 

68.9 

42.0 

9.7 

11).4 

11.6 

3.0H7.4 

1 H97. 6 

364.6 

2H.4 

287.9 

46.5 

4.2 

2.6 

61. 1 

42.0 

9.2 

25.2 

11.8 

3.199.7 

1,922.I 

372.0 

2H. 

273.6 

45.H 

4.m 

2.5 

56.0 

44.3 

9.6 

24.1 

11.4 

3.1I.2 

2.106.1 

353.0) 

2H.5 

262. 8 

47.0 

5.2 

2.5 

54.9 

45.7 

9.4 

25.8 

11.7 

Tota1 4,584.7 4. 9o.5 5,273. s -44H.5 5.470.1 6,351.2 6.0147.9 6.118.3 6.072.9 5.976.9 5,816H.5 5.995.2 6.061.8 

rop) area harv-"trd. 
i. Crilp v.-Ar in ul y I t) lun. 30. xatmpl.,: C;,hunn 1961 m .. nw Crup Year .,lnd I lunr. 30. g1961 
Source: Dpartm.,nt (,f Ag,*rl cultur.' and Natural ReI.ource.. Ilureau of Agr icultural honomlce., D1 Iman. Quvzon City. 



the Southern and Western M1indanao region. The expansion
 

in land area in commercial crops has largely been dominated
 

by coconut products.
 

In 1962, the peso was devalued and the export crops of 

the Philippines became available at relatively lower inter

national prices. As a result of the increased demand for 

these export crops, the amount of land used for food crops
 

declined during the next two years, but by 1966 they had
 

increased again to the 1961-62 levels. Nearly all of the
 

reduction in land area in food crops during this period
 

was due to a reduction in land planted to rice and corn.
 

Much of the area that went out of the production of rice
 

and corn appears to have gone into the production of coco

nuts.
 

The agricultural nature of the export commodities,
 

the desire for self-sufficiency in food production, the 
re

latively slow growth of the Philippine industrial sector, 

and the rapid expansion of the Philippine population would 

indicate continued crop land expansion and more intensive 

use of existing lands through irrigation and increased tech

nological skill.
 

Farm Size
 

The average farm size in the Philippines in 1960 was 

3.6 hectares. There are substantial differences in farm
 

sizes, however, depending upon the type of farm. Most of
 

the large farms were sugar cane farms and averaged 13.9
 

hectares in size. The suqar cane farms larger than 200
 

the farms.hectares account for 43 percent of total area in 

Abaca and coconut farrms are about a third of the size of 

sugar cane farms on the average. Forty-nine percent and 

38 percent respectively of these farms exceed 10 hectares, 

but few are over 200 hectares. Rice and corn farms average 
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3 and 2.5 hectares respectively. Tobacco farms are the
 

smallest on the average at 1.7 hectares and account for
 

only 0.5 percent of the crop land area (Table 18).
 

Land Tenure
 

Full farm ownership characterizes about 45 percent of 

the Philippine farms. This represents 53 percent of the 

crop land area (Table 19). Another 14 percent of the farms 

are operdted by farmers who partly own the land they work. 

Various types of tenancy prevail on 40 percent of the farms
 

and over a quarter of the crop land. The bulk of this land 

(85 percent by number of farms and area) is farmed under a
 

share-of-the-produce agreement. One-tenth of one percent 

of the farms and 5 percent of the farmed area are operated 

under the manager system. The number of farms by type of 

tenancy is shown in Table 20. 

The highest percentage of tenancy is in Central Luzon
 

where 85 percent of the farmers in Pampanga, 76 percent of
 

the Nueva Ecija, and 69 percent of the Bulacan farmers are
 

tenants. The lowest percentage of tenancy is in Batanes
 

(3.1 percent), Mountain Province (5.8 percent) and Lanao
 

del Sur in Mindanao (4.9 percent).
 

The ownership and tenancy status of palay and corn
 

farms are quite similar for the two types of farms (Tables 

21 and 22). A slightly larger proportion of corn farmers
 

own all or part of their land than is true for palay far

mers. Corn and palay farms fall more heavily in the ten

ant category than the national average. Nationally, 40 

percent of the farms by number and 25 percent of the land
 

area is farmed by tenants. For rice farms, 46 percent are
 

farmed by tenants which represents 35 percent of the farm
 

area. For corn, 51 percent of the farms are tenant oper

ated, accounting for 32 percent of the farm area.
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TABLE 18
 

AVERAGE FARM AREA FOR MAJOR PHILIPPINE CROPS
 

Percent of Total Area in
 
Farms of Farms 

Average 10 Larger 

Size of Hectares Than 200 

Crop Farms Area Farm and Over Hectares 

(number) (hectares) (hectares) (percent) 

33 8
All Farms 2,166,200 7,772,500 3.6 


Sugar Cane 17,800 249,400 13.9 80 43 

Abaca 36,000 209,000 5.8 49 8 

3Coconut 440,300 1,938,600 4.4 38 


3.0 20 2

Palay 1,041,900 3,112,100 


2.5 20 1

Corn 378,800 949,300 


8 0

Tobacco 22,900 38,400 1.7 


Rice and People in 1990, Manila, 1967,

Source: Golay, Frank H. and Goodstein, Marvin E., 


Table 7, p. 14.
 



The small farm high tenancy status is a major
 

cause of the poverty status of rice and corn farmers. No
 

significant changes in the tenure of Philippine farm land
 

occurred between 1948 and 1960. !/ Governmental attempts
 

to change the tenure pattern by buying and distributing
 

private land and opening up public lands have not been very
 

effective to date. Laws designed to limit the amount of
 

rent charged to tenants have not been enforced and indeed
 

may be so vague as to be unenfcrceable. 
 -

Aaricultural Production and Use
 

The production of food is a continuing problem in the 

Philippines. Historically, production has fallen short of 

consumption requirements and for many food items consider

ably below recommended nutritional levels. The problem is 

sharpened by the increasing demand for food as the result 

of a rapidly increasing population (up 50 percent during the 

past decade) and the increasing proportion of the people 

living in cities. 

Rice 

During the past 10 years rice production increased 

about 25 percent to about 4 million metric tons. About
 

half of this increase was due to more land planted to rice
 

and the other half due to better yields. Obviously, the
 

increased production still falls short of needed domestic
 

supplies. Additional lands are available for the production
 

of irrigated rice, but irrigation projects must be finalized
 

in order to make this extra land highly productive. The
 

use of recommended varieties and improved production me

thods including fertilizer and pesticides hold promise 

5 1960 Census oi Aariculture, Vol. II, Summary, p. xv. 

Golay, Frank H. The Philippines: Public Policy and 
Nationa"> Economic Development, Ithaca, N.Y., 1961, Chap
ter XII, pp. 266-293. 
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TABLE 19
 

Tenure 


Full Owner 


un Part Owner 


Tenant 


Manager 


Other Forms of Tenure 


PHILIPPINES TOTAL 


NUMBER AND AREA OF FARMS, BY TYPE
 
OF LAND TENURE, PHILIPPINES, 1960
 

Type of Land Tenure Land Area 

Number of Percent of Area in Percent of 
Farms Total Hectares Total 

967,725 44.67 4,133,276 53.17
 

310,944 14.36 1,139,956 14.67
 

864,538 39.91 2,00C,20l 25.73
 

2,487 0.11 365,309 4.70
 

20,522 0.95 133,742 1.73
 

2,166,216 100.00 7,772,484 100.00
 

Source: Census of the Philippines: 1960 - Agriculture, Vol II, Summary Report,
 
pp. 8-9, Bureau of the Census and Statistics, Republic of the Philippines, Manila.
 



TABLE 20
 

NUMBER AND AREA OF FARMS, BY TYPE
 
OF TENANCY, PHILIPPINES, 1960
 

Type of Land Tenure 


Number of Percent of 

Type of Tenant Farms Total 


Cash 13,506 1.56 


Fixed Amount of Produce 34,145 3.95 


Share of Produce 745,426 86.22 

U, 

Cash & Fixed Amount of Produce 693 0.08 


Cash & Share of Produce 10,847 1.25 


Rent Free 29,816 3.46 


Others 30,105 3.48 


TOTAL 864,538 100.00 


Land Area
 

Area in Percent of
 
Hectares Total
 

47,008 2.35
 

88,911 4.45
 

1,677,857 83.88
 

3,676 0.18
 

34,083 1.70
 

55,918 2.80
 

92,748 4.64
 

2,000,201 100.00
 

Source: Census of the Philippines: 1960 - Agriculture, Vol. II, Summary Report,
 
pp. 8-9, Bureau of the Census and Statistics, Republic of the Philippines, Manila.
 



TABLE 21
 

NUMBER AND AREA OF PALAY AND CORN FARMS, BY TYPE
 

OF LAND TENURE. PHILIPPINES, 1960
 

Pa a v -Corn 

Type ol Tenur-e - Land Area ._ ___Typ.of Tenure Land Area .-


Number Prcvnt Area in Pe rcetit Number Percent Ara in Percent
Tenure of 

Farm Operator of Farms of Total Ilectares of Total of' Farms of Total .-- taros of Total 

Full Owner 385,170 36.97 1,399,590 ,...97 136,626 36.07 481.697 50.74
 

Part Oner 164,557 15.79 528,215 16.98 .17,835 12.63 144,611 15.23
 

Tenant (all types) 479,143 46.00 1,089,271 35.00 191,733 50.62 303,133 31.93
 

170 0.04 7.454 0.800.07 49,61.5 1.59
Manager 781 


1.46 2,439 0.64 12.371 1.30

Other Forms of Tenure 12,231 1.17 45,437 


100.00 949.266 100.00

Philippines 1,041.882 100.00 3,112,131 100.00 378,803 


aource: Census of the Philippines: 1960 - Agriculture., Vol. I, Summary Report, Burezu of Census and Statistics, Republic 

of the Philippines, Manila, pp. 13. 
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TABLE 22 

A.ZD ARE.A OF PALAY AND CORN 
OF TENANCY, PIIILIPPINES. 

FARMS, 
1960 

BY TYPE 

Tenancy Type 

____ . of 

Number 

of Farms 

PaIn v -

Te.nure - Land 

Percent Area in 

of Total Ilectares 

Area 

Percent 

of Total 

Ty___eLof 

Number 

of Farms 

Tenure 

Percent 

of Total 

Corn 

Land 

Area in 

Ilectares 

Area 

Percent 

of Total 

Cash 5,058 1.06 13,543 1.24 856 0.45 2,136 0.70 

Fixed Amount of Produce 25,728 5.37 60,011 5.51 1,911 1.00 4,025 1.32 

tj Share of Produces .117,741 87.18 940,589 86.35 173,476 90.48 270,472 89.25 

Cash 
of 

and Fixed 
Produce 

Amount 
225 0.05 932 0.09 48 0.03 165 0.05 

Cash and Share 
Produce 

of 
4,205 0.87 11,990 1.10 1,523 0.79 3,502 1.15 

Rent Free 12,115 2.53 23.656 2.17 8,214 4.27 11,835 3.90 

Other Tenants 14,071 2.94 38,553 3.54 5,705 2.98 10,998 3.63 

Philippines 479,143 100.00 1,089,274 100.00 191,733 100.00 303,133 100.00 

Source: (Cnsus of th,. Philippines: 1960 - Agriculture, Vol. II, Summary Report, Bureau of Census and Statistics. Republic 
of the Philippines, Manila, pp. 13. 



for substantial increases in rice production to the point
 

of permitting rice exports. 

A more detailed discussion of the historical and pro

jected.agricultural analysis of rice with respect to stor

age, handling and marketing w111 be presented in later 

chapters of this report. 

Corn
 

Corn production during the past 10 years has increased
 

by approximately 50 percent to 1.4 million metric tons.
 

and better yields have concorn 


this increase in corn production.
 

Additional land planted to 


tributed about equally to 


Although the increase in corn has been about the same as
 

the increase in population during the last 10 years, total
 

domestic availability of corn is still below current needs.
 

restricted but limited quantities are
Imports of corn are 

imported, mostly from the United States. As with the pros

pects for increased rice production, considerable corn 

of recommendedproduction potential exists through the use 

varieties and improved production methods, especially by
 

the application of fertilizers. Potential exports of corn
 

could be substantial.
 

As increased amounts of inputs are applied in the
 

production of rice and corn, improvements in credit avail

ability and arrangements will be necessary. A natural
 

r 
consequence o improved technology in agriculture and the
 

resultant ircrease in the production of rice and corn is 

the prospective need for considerable increases and im

provements in grain handling, processing, and distribution
 

facilities.
 

A mo.7e detailed discussion of the historical and pro

3ected agricultural analysis of corn with respect to stor

age, handling and marketing will be presented in later
 

chapters of this report.
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Fertilizer and Pesticide Use
 

Fertilizers
 

Filipino farmers are presently applying fertilizers
 

at rates much below recommended levels. Over one-half
 

reportedly do not use fertilizers at all. A recent study
 

on the effective and potential demand for fertilizers in
 

the Philippines indicated Lildt, by 1970, the effective
 

demand for fertilizers will be on about 7 percent of the
 

potential demand (Table 23).
 

TABLE 23
 

EFFECTIVE AND POTENTIAL DEMANDS FOR FERTILIZERS
 

IN THE PHILIPPINES, 1966-1970
 

Effective Potentiala,
 
Year Demand Demand
 

1966 

1967 

1968 

1969 

1970 

355.34 

375.12 

394.00 

414.68 

434.46 

5,664.30 

5,782.40 

5,900.40 

6,018.50 

6,136,60 

Source: Economic Monitor, April 10, 1967. 
a/ The potential demand for fertilizer is based on the 

"ideal" rate of application to a hectare of crop land. 

To substantially increase the total effective demand 

for fertilizers would require a large scale educational 

campaign involving both the government's extension service 

and private fertilizer manufacturers. The Philippines was 

dependent upon imported fertilizers u) to 1957. The impor

tation of fertilizers remained high even after local firms 

started manufacturing fertilizers in 1958. The availability 

of commercial fertilizers has increased during the past 

decade, reaching an estimated 355,000 metric tons in 1966 
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(Table 24). The five Philippine fertilizer manufacturing
 

firms produced 40 to 45 percent of the fertilizer available
 

for use.
 

The new high yielding rice varieties respond very well
 

Rice farmers with
to fertilizer and do not lodge easily. 


irrigated land are therefore expected to increase their use
 

of fertilizers substantially in the future. 

Pesticides
 

Agricultural chemicals are marketed under trade names, 

and data on imports, production and consumption are very 

limited. The basic ingredients are nearly all imported. 

Approximately thirty firms arc involved in the importation, 

formulation, rep acking and distribution of aqricultural 

chemicals. The distribution of the products is handled 

either by traveling sales representatives or local dealers 

of farm inputs. Approximately 2,204 metric tons of agri

-ultural chemicals were imported in 1961. Imports increased 

to over 3,327 metric tons in 1907 (Table 25).
 

Adequate protection against insects, diseases, and 

weeds must be provided if the yield potentials of the new 

rice varieties are to be realized. Rice farmers will un

doubtedly use substantial larger amounts of agricultural 

chemicals in the future. 

Imoorts of Foodgrains 

Nearly all of the w...heat, sorcLhum, soybeans, rye, oats 

and barley consumed in tie PhilJ.otpines comes from imports. 

See Appendix Table A-10 for detU! G hbreakdown of major 

foodgrain imitorts b% ccuntrv of origin. 

Wheat and Flour Imports 

Experimental %...'heat olantinas in the Philippines are 

insignificant and there is little prospect that commercial 
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TABLE 24 

FERTILIZER PRODUCTION AND IMPORTATION 

PHILIPPINES, 1952 TO 1964 

Year 

Total 
Available 

Supply 
Quantity 
Imported 

Locally 
Produced 

Percent 
Imported 

(m( tic tons) 

1957 158,215 5P,215 None 100.00 

1958 183,377 ]06,677 76,700 58.17 

1 
Ln 

1959 

1960 

282,865 

193,577 

199,465 

139,477 

83,400 

54,100 

70.51 

72.05 

1961 247,514 179,814 67,700 72.64 

1962 388,439 294,539 93,900 75.82 

1963 170,355 72,655 97,700 42.64 

196-

1965 

1966 

343,754 

350,000 a/ 

355,000 a/ 

233,954 109,800 68.05 

Source: The Economic Monitor, Vol. II 

a/Estimated. 

(12), April 10, 1967. 



TABLE 25 

PHILIPPINE INSECTICIDE IMPORTATION, 1961-1966 

Type 1961 1962 1963 1964 1965 1966 

(kilograms) 

Agricultural Insecticides 

and Formulations 777,540 485,512 1,189,320 1,088,166 1,204,920 1,216,548 

1Fungicides Other Than 

Medicinal 143,037 88,881 1.71,267 174,988 152,460 148,021 

Insecticides, Rodenticides 

and Others 1,145,725 919,385 853,380 754,550 1,181,295 1,690,598 

Fumigants; Soil and Grain 27,650 290,189 682,059 62,241 73,224 1,950 

Herbicides and Other 

Similar Preparati-ons 110,494 82,319 149,310 247,156 240,840 224,910 

Source: 

TOTAL 2,204,446 1,866,286 3,045,336 2,327,101 2,852,739 

Department of Economic Research, Central Bank of the Philippines. 

3,327,027 



wheat production will become important in the Philippines.
 

Available wheat flour in 1966 was made up of approximately
 

84 percent locally milled flour and 16 percent imported
 

flour. Nearly all of the imported wheat comes from the
 

United States or Canada. The source of wheat flour varies
 

considerably from year to year. Austra'ia, Canada, and the
 

United States have usually been import;.nt suppliers of
 

wheat. Substantial amounts of wheat 'lour were supplied
 

by France, Italy and Japan in 1966, however.
 

Wheat flour consumption has increased steadily in the
 

Philippines and further increases are expected in the future.
 

Both the Philippine Flour Millers Association and Wheat
 

Associates, U.S.A. have been active in campaigns to increase
 

the consumption of bread in the Philippines.
 

Soybean Imports
 

Most of the soybeans imported by the Philippines are
 

froin the United States. Soybean imports from the United
 

States amounted to 16,747 metric tons in 1966.
 

Oats Imports
 

Philippine imports of unmilled oats amounted to 2,028
 

metric tons in 1966. Five percent of the oats imported were
 

supplied by the United States and ninety-five percent by
 

Australia.
 

Grain Sorghum Impor ,
 

There were 1,462 metric tons of grain sorghum imported
 

in 1966. Ninety-nine percent of the sorghum imports were
 

from the United States and one percent from Australia.
 

Corn Imports
 

Corn imports have been fairly small during the 1960's.
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The United States has traditionally been the main sourca of
 

would undoubtedly be higher
imported corn. Imports of corn 


than they have been were it not for the fact that corn im

ports are strictly controlled by the Philippine government.
 

Rice Imports
 

On the average, rice imports have been equal to about
 

10 percent of national production in recent years. Most of
 

the rice imported in 1967 was from Thailand and Egypt.
 

Beans and Peas Imports
 

Dry beans and peas in the Philippines are almost en

tirely used for human consumption. Total supply -n 1966-67 

is estimated at 24,000 metric tons, of which about 3,000 

metric tons were imports. In calendar year 1966, total 

were 1,821 metric tons, consisting
imports of dry beans 


tons from other countries. chick peas, 


of 738 metric tons from the United States, 6541 metric tons 

from Hongkong, 395 metric tons from Thailand and 34 metric 

Irdioorts of lentils 

and other legumes totaled 1,023 metric tons of which 553
 
-

from the United States. 
tons came 


Exports of Foodgrains
 

The only foodgrains exported by the Philippines in
 

any significant amounts are -ice and corn, and even these
 

exporCs are sporadic and the volume is not great.
 

Largest exports of rice in recent years was in 1960
 

when 1,500 metric tons were shipped to Hongkong (Appendix
 

Table A-Il).
 

Grain and Feed Report, U. S. Agricultural Attache, U.S.
 

Embassy, Manila, August 10, 1967.
 

-60

7 



Corn exports have been made to Japan and the United
 

Kingdom, the largest being shipments totalling 58,000 metric
 

tons to Japan in 1959. No corn has been exported since
 

1960. Corn germs shipments of 203 metric tons were sent
 

to Japan in 1965.
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CHAPTER V
 

TRANS PORTAT ION
 

Introduction
 

The capacity and availability of the transport system
 

are major factors in determining the proper location and
 

capacity of facilities for the most satisfactory storage
 

and handling system in the Philippines. It is necessary to
 

locate storages in such a manner as to insure that lack of
 

transport will not prevent the operation of the system under
 

any foreseeable set of circumstances.
 

Consideration must be given to the length of time needed
 

to replenish supplies through the use of whatever transporta

tion is available to facilities in order to efficiently de

termine the effectiveness and value of present storage loca

tions and to determine needed requirements for future
 

recommendations.
 

Transportation cost minimization is achieved by choosing
 

the most economical form of transportation available and by
 

strategically locating facilities so as to place grain in the
 

proper position for transshipment, if necessary.
 

Waver and overland transportation play equally impor

tant roles ir, the Philippine transportation system. Through

out the 7,100 islands there are 64 national, 200 municipal,
 

and thousands of small pd-. A port can be an efficient
 

distribution and export center only if it has an adequate
 

system of feeder roads. Without a wcll-developed system
 

of roads in the Philippines ."h port is forced to service
 

a small isolated area, and , 'esult, there has been a
 

prolification of small port! ;his requires those engaged
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in inter-island shipping to make numerous stops to pick up
 

acsmall cargoes. The larger ports, located at points of 


cess to the interior of an island are also collection cen

ters for the smaller ports nearby.
 

Inter-island Traffic
 

The domestic inter-island fleet consists of 181 vessels
 

over )0 tons capacity and is complemented by hundreds of
 

smaller ships that make hauls between small portF or pick
 

up the small port shipments and bring them to the larger
 

ports. On the whole, the ports are congested; the facilities
 

outside of those kept up by private industrial concerns are
 

in a state of disrepair; and the inevitable silting problem
 

is often ignored.
 

Rail Traffic
 

Rail lines connect the major ports on Panay and Luzon.
 

The bulk of the commodities carried by the Panay Railway
 

come from the sugar industry. The rail line on Luzon serves
 

as the main line of transportation to the Manila area from
 

the Bicol and Southern Tagalog regions. The road system
 

from Manila north parallels the rail line and is such that
 

truckers are able to compete successfully with the railroad.
 

Both railroads are in a general state of disrepair. The
 

Panay railroad is in particularly poor condition with rot

ting ties, rusty tracks, and long outdated rolling stock.
 

The railroad in Luzon has recently rehabilitatee its tracks
 

to Cabanatuan, Nueva Ecija. Several other lines have been
 

abandoned, however, and much of the rolling stock is down
 

for lack of spare parts.
 

Road Development
 

The mountainous terrain and the tropical climate have
 

hindered the development of an adequate system of roads.
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When completed, the Pan Philippine Highway will enable goods
 

to flow along a route from northern Luzon to the southern
 

coast of Mindanao. The present road system .,.s plagued by
 

monsoon washouts, and the asphalt surfaces crumble due to
 

the heat of the tropical sun. As could be expected, the
 

best road system is or, Luzon and extends through the valleys
 

north and south from .Manila. The main road on Luzon extends
 

north from Manila through the Cagayan Valley to the northern
 

coast and along the western coast of Luzon. Except for
 

small stretches of asphalt and concrete, this road from
 

San Jose in Nueva Ecija province consists of crushed rock
 

on a clay base. Travel is slow and difficult particularly
 

on the narrow, twisting road over the mountains, but the
 

commodities continue to flow to and from Manila.
 

The road system throughout the Philapp:_nes is much like
 

that described for Luzon. The vast Mindanao area has re

lativelv few roads and almost no easily passanle ones. A
 

trip of 180 kilometers from Dadiangas to Cotabato takes 8 

to 10 hours. Despite the general adverse conditions the 

commodities continue to arrive for export. Increased crop 

production will place even greater demands on the transpor

tation system. In the detailed description of transporta

tion that follows, particular attention has been paid to 

the present system for transporting grains. 

Phili£pi ne Inter-island Water Transportation and Rates
 

The archipelago nature of the Philippines necessitates
 

extensive water transportation of commodities. There are
 

64 national ports of entry open to overseas sinipp)ing and
 

approximately 200 municipal ports open to donestic traffic.-


An Economic Analysis of Philiupine Domestic Transportation,
 
Vol. III, "Domestic Water Transportation and Ports,"
 
Stanford Research Institute, June 1956, pp. 171-178.
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Because of inadequate facilities not all the ports are ac

tively engaged in handling large amounts of freight. The
 

mo,,t active ports are shown in the rate tables that follow.
 

In 1963, the Philippine overseas merchant marine con

sisting of 48 vessels with a gross tonnage of 48,814 tons
 

carried roughly 7 percent of the nation's exports and 9
 

percent of her imports. 2/ Philippine domestic carriers
 

with a gross tonnage of over 100 tons number 181 vessels
 

with a total gross tonnage of 111,613 tons. The port of 3/
 
are tabled below:-

registry, number, gross and net tonnage 


Number Gross Net
 
Tons
Port of Vessels Tons 


71,679 37,030
Manila 83 

Cebu 89 36,054 20,229 

3,880 1,810
Iloilo 9 


Total 181 111,613 59,069
 

Inter-island Shipment of Grain
 

The primary rice flow in inter-island commerce is south

to the
ward from the Luzon surplus region through Manila 


deficit Visavan and Northern and Eastern Mindanao regions.
 

from Southern and Western Mindanao goes to
A smaller flow 


corn
these same deficit regions by water. The main flow of 


is in the opposite direction. Corn is shipped from the
 

Mindanao regions to the Visayas particularly to
surplus 


port of Cebu City where it is milled and distributed.
the 


Philippine Shipping Directory, 1963, Philippine Ship

owners Association, p. 63.
 

Ibid., 58. -. 
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Incoming corn shipments to the Luzon area more than doubled 

between 1965 and 1966 despite the efforts to increase corn 

production in the Cagayan Valley (Table 26). 

Virtually all grain is shipped by sack. Shipments are
 

often partial loads shipped in cortbination with other car

goes. The average shipment is between 300 and 500 metric
 

tons and is carried by a variety of ships.
 

Domestic Freight Rates
 

Domestic shipping rates between major ports are set
 

by the Public Service Commission and adopted by the
 

Conference of Interisland Shipowners and Operators (CISO)
 

(Appendix Table A-12). Shipping insurance is not included 

in these rates. The rates for services copulementary to 

domestic and international shipments of grain are esta

blished on an "ad hoc" basis. Type of sack, crain, desti

nation, labor situation, and weather factors play impor

tant parts in determining the cost of delivery from ware

house to warehouse. The rates charged for each service on 

international grain imports at the port of :4anila are shown
5/
 

below. 


Rate per 1000 kilos
 

Stevedoring P 1.67
 

Lighterage and/or trucking 7.27 

Arrastre 5.50
 

Handling from truck to scale
 

to warehouse piling 2.20
 

Information obtained in interviews with the Secretar% 
and Vice-President of the Conference of Interisland
 
Shipowners and Operators. 

These rates are for Rice and Corn Administration grain
 
shipments as given by the Chief of Transoortation for
 
RCA.
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TABLE 26
 

:NTER-ISLAND SHIPMENT OF RICE AND CORN, B7 REGIONS, PHILIPPINES,
 

JULY 1964/JUNE 1965 AND JULY 1965/JUNE 1966
 

Rice 	 Corn
 

July 	1964/June 1965 July 1965/June 1966 July 1964/June 1965 July 1965/June 1966
 

Net Net Net Net Net Net Net Net
 

Region Incoming Outgoing Incoming Outgoing Incoming Outgoing Incoming Outgoing
 

(metric tons)
 

/
Luzon	 -- 16,680 -- 23,740 16,880 -- 37,706 

0' VII Western Visayas 3,985 -- 4,218 - 6,098 -- 39,396
0o 

VIII 	 Fastern Visayas 12,593 -- 14.469 - 106,412 -- 154,162 

IX 	 Southern :tnd
 
Western Mindanao -- 3,546 -- 261 --
 116,746 207,669 --

X 	 No r.. .i and 
ra.stcrn .\indanao 3,648 -- 5,314 -- 12,645 -- 23,595 

a/ Luzon comprises regions IT, I, IV, V and VI.
 

Source: Unpublished papers of Loon Mears, School of Economics, University of the Philippines, Diliman, Quezon City; source of
 

basic data: Bureau of Census and Statistics, Republic of the Philippines, Manila.
 



Philippine Railroad System and Rates
 

Philippine National Railways (PNR)
 

The Philippine National Railways (PNR) on the island
 

of Luzon is one of two railroad companies serving the
 

Philippines. It has in use about 1,026 kilometers of track
 

and is operated by the Philippine government. As shtv4n in 

Figure V the main line runs from Sumarang, La Union (17 km 

north of San Fernando, La Union) 266 kilometers southeast 

to Manila and from Manila, 473 kilometers southeast to the 

port of Legaspi in Albay province. Six main branches ex

tend to Rosales, Pangasinan; San Jose, Nueva Ecija; Pena

randa, Nueva Ecija; Carmen, Pangasinan; Sta. Cruz, Laguna, 

and Lipa, Batangas. An abandoned line runs 24 kilometers 

between Lipa and the port of Batangas. A 21-kilometE: line 

between Penaranda and Cabanatuan City in Nueva Ecija is 

being rehabilitated. 

Proposed Extensions
 

Two extensions of the system have been undertaken but
 

are not yet completed. Republic Act 1867 authorized the
 

extension of the PNR system from San Jose, Nueva Ecija,
 

northwest through the provinces of Nueva Vizcaya and Isabela
 

to Tuguegarao, Cagayan, a distance of 334 kilometers. Con

struction was scheduled for seven years with a total appro

priation of thirty million pesos and twenty-four million 

dollars worth of reparation goods from Japan. Only P6.5
 

million was actually released, however, and work was dia

continued in April, 1964. M1oreover, only US$S.2 rillion
 

in reparations equipment was actually receive,.
 

Another extension from Daraga, Albay, 153 kilometers
 

southward to Matnog, Sorsogon was authorized by Republic
 

Act 2638. This project had an appropriation of P15 million 

and US$7 million worth of reparations equipment from Japan. 
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ex-
When the Pl0 million released for the project work was 


hausted, work was discontinued in January 1966.
 

These two extensions -,ere discussed by the President
 

and Prime Minister of Japan in September 1966. As a result
 

of this meeting, the railroad extensions were relegated to
 

second priority in favor of the Pan Philippine Highway.
 

Rolling Stock
 

The present rolling stock of the Philippine National
 

Railways is tabulated below:
 

Total In Operation Under Repair
 

39
Diesel Locomotive 79 40 


Steam Locomotive 7 
 3 4
 

9 10
Motor Car 19 


Passenger Cars 165 108 57
 

Freight Cars 1,247 1,106 141
 

(a) Box Cars 345 313 32 

Freight is being carried in 20-ton, 25-ton, and 30-ton
 

cars. 
 An actual count of each size cannot be made because
 

some of the 20 and 25-ton cars are 30-ton cars whose capa

cities were lowered as their condition deteriorated. An 

estirmated breakdown of the original equipment as built is 

5 percent: 20-ton, 5 percent: 25-ton, arid 90 percent: 30
6/

-cars.
ton 


Operatinq Losses
 

a re-
The high percentage of inoperable equipment is 


sult of the poor financial position of the company.
 

-/Data obtained in an interviev; with the Chief Engineer
 

of the PNR on December 11, 1S67.
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LEGEND
 

RAILROAD LINES IN OPERATION 

AS OF APRIL , 1961.
 
EX!STING RAILROADS NOT 'N
 

OPERATION
 

PROPOSEC RAIl.ROADS.
 

SANTIAGO 
CABATUAN -

SAN MA'iEO
 
ILAGAN
 

TUGUE GARAO-C
 
C, 

B 
M 
A 

CAGAYAN / C""
 

ENR....., 
 LU ZON 
SOLAND LU N 
BAYOMBONG 
BAMBANG All 

DALDALAYAP
 

SAN JOSE KM 173.8 
SAN QUINTIN KM 195 3 
ROSALES KM 168.9 

ALACAN KM 212.8-* 

CEPOC COMPOUND KM 283.0 
S. FERNANDO U KM 265.7
 

SAN FABIAN KM 207.6 -


DAGUPAN KM 195.3 --


SCALE 

KILOMETERS PANIQUi KM 139.5 
m TARLAC KM 119.4 

0 50 100 DAU KM 82.8 

MILES STOTSENBERG KM 89.4
 

CARMEN KM 90.1 
0 30 60
 



S O R S O G O N M A T NO-


LEGASPI KM 474.0 \\NO
 

LGOK 4.GUINOBATAN KM 454.0 

rpSANJAN KM 101.8 
K CRUZ KM 97.3
 

LEGE KM 67.0 

KM 56.0SAMBA 
TAY M 24.3CALAUAG IM 243.5 

81.6K MAYAT 
IANATUAN 'AM 117.7 

/- LUCEt4A KMV 133.0 

LIPA KM 87.6 

BATANGAS KM 112.5 
CANLUBANG KM 58.5 

MAMATID KM 52.9 

I 
STA. MESA KM 6-4 
MANILA KM 0.0 
MALOLOS XM 37.1 
S. FERNANDO P KM 61.6 

FIGURE Y 

THE PHILIPPINE NATIONAL RAILWAYS (PNR) 

S(LU ZON) 

N 70&-A
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Operating losses have prevented the company from under

taking the necessary maintenance work on the railway's
 

equipment and tracks in recent years. Rail service is 

expected to improve when the materials procured from
 

Japan under Indent Order 17 start arriving during the
 

first quarter of 1968. Included in the order are new
 

track materials, bridge materials, passenger roaches,
 

diesel rail cars, baggage cars, power cars, flat cars
 

and spare parts.
 

Shipment of Grains
 

Up to the present time, the PNR has not handled bulk
 

shipment of grains such as palay, rice, corn, soybeans,
 

or sorghums. The only agricultural commodity being
 

handled in bulk is manufactured sugar which is hauled in
 

steel containers each carrying ten tons of sugar. Three
 

or these hinged type containers are mounted on a flat
 

car measuring thirty-five feet in length. The containers
 

are loaded at the top and unloaded by tilting and pivoting
 

on the hinges. The sugar flows out by gravity through es

cape doors.
 

According to an interview with the Superintendent of
 

Transportation and the Traffic Manager of the PNR, they
 

have about 48 of these flat cars on hand and 160 on order
 

from Jaoan. The steel containers are fabricated by the
 

Railroad Company locally. These container cars could be
 

converted to handle cereal grains in the bulk. It will be
 

necessary to provide special mechanical tilting apparatus
 

for the containers, however. Cost of the conversion would
 

be approximately P4,500 for each car including the tilting
 

apparatus.
 

Approximately 200 of the available box cars could be 

converted to handle cereal grains in the bulk. The cost 
of this conversion would be approximately P4,000 per car.
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The railroad does not operate warehouses of its own.
 

It does, however, lease part of its yards for warehouse
 

space. The land is rented by rail distributors for ware

house construction at the rate of P2 per square meter per
 

year. 1/
 

Table 27 shows the shipments of rice and palay on the
 

PNR for the period 1956 through 1967 and corn shipments for
 

1962 through 1967. The total shipments of both rice and
 

palay declined during the 1956 to 1967 period. The decline
 

in rail shipments of palay and rice reflect the Rice and
 

Corn Administration's (RCA) decision to transfer its stocks
 

uy truck rather than rail. The average rail haul has in

creased in recent years as the shorter RCA hauls were elimi

nated. The transport of these commodities by express in

c-eased during the period. These shipments are made in 5
 

to 10 sack lots in baggage cars. The 1966-1967 leveling
 

out and slight increase of total shipments by rail are
 

probably the result of the increased rice production in
 

these years.
 

The data for corn show less consistent trends than the
 

data for rice and palay. This may be due in part to the
 

lesser role played by RCA in the marketing of corn in Luzon
 

and the secondary nature of the corn market itself in Luzon.
 

The trend exhibited appears to be similar to that followed
 

by rice and palay with an increase in rail shipments in 1967.
 

PNR Rail Rates
 

At present all palay, rice, corn, and corn grits are
 

shipped by sack. The cost of shipping these grains on the
 

PNR is shown in Appendix Tables A-13, A-14, A-15, and A-16
 

The rate for rice and palay is on a per sack basis. "Less

7/
-
 Data obtained in an interview with the Chief Engineer
 

of the PNR on December 11, 1967.
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TABLE 27 

TOTAL TONNAGE OF RICE. PALAY, AND CORN SHIPPED ON THE
 

PHILIPPINE NATIONAL RAILWAY, AND AVERAGE DISTANCE
 
PER HAUL, BY YEARS. 1956-1967
 

-
Average DistancesYears Ending 


June 30 Rail- ExpressL / Total Per Haul
 

(kilometers)
 

RICE
 

1956 46,170 2,852 49,022 249.25
 

1957 49,967 2,866 52,833 344.01
 

1958 52,212 2,852 55,064 311.03
 

1959 43,487 2,395 45,882 324.64
 

1960 23.324 2,235 25,559 337.81
 

1961 29,738 2,754 32,492 344.61
 

1962 37,604 3,464 41,068 350.98
 

1963 27,661 4,086 31,747 366.14
 

1964 15,722 4,398 20,120 342.93
 

1965 9,231 5,044 14,275 386.45
 

1966 4,470 5,079 9,549 4?0.02
 

1967 7,706 5,282 12,988 d/
 

PALAY
 

1956 6,579 1,885 8,464 1M 9.86
 
1957 7,075 1,955 9,030 151.15
 

1958 7,869 1,778 9,647 223.77
 
1959 7,070 2,156 9,226 212.45
 

1960 5,550 1,703 7,253 143.7.
 
1961 2,913 1,183 4,096 187.97
 
1962 4,056 1,866 5,922 189.91
 

1963 3,841 2,103 5,944 208.79
 

1964 4,285 2,437 6,722 235.36
 
1965 910 1,510 2,420 228.88
 

1966 3,192 1,571 4,763 241.64
 
1967 3,144 1,157 4,301 d/
 

CORN
 

1963 2,842 176 3,018 362.98
 

1964 7,104 340 7,444 369.74
 
1965 3,050 149 3,199 466.11
 

1966 3,447 259 3.706 437.77
 
1967 6,126 205 6,331 d/
 

a/ "Rail" refers to shipments on trains stooping at all stations.
 

1? "Express" refers to shipments on trains stopping only at major stations.
 
c/ "Rail" shipments only.
 
A/ 1967 average mileages were no, recorded in the 1967 source.
 

Source: "Statistics for the Fiscal Years Ending June 30", Philippine
 
National Railroad, Manila, 1967.
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carload" rates apply to shipments under 350 sacks total.
 

Corn in shipped on a weight basis except for per sack
 
rates for Naga, Sipocot and Legaspi. The "less-carload"
 

rate applies to shipments of less than 7,000 kilos.
 

Appendix Table A-17 shows the rail distances between
 

the major rail stations.
 

The shipper is required to pay the expense of loading
 
and unloading the cars. The servicc may be contracted for
 

with private personnel upon arrival at the track or the
 
rail company will load, unload, count, or check carload
 

shipments at the rates shown below: -8/
 

(I) For loading and unloading: P1.00 per 1000 kilos 

(2) For counting and checking 

only: P0.25 per 1000 kilos 

Shippers are required to purchase an internal revenue stamp
 
for each shipment based on cargo value. The maximum fee is
 

P1.50.
 

Philippine Railway Company (PRC)
 

A second rail system, the Philippine Railway Company
 

(PRC), presently owned by the Development Bank of the Philip

pines (DBP), is operated on the island of Panay. 2/ The
 

line extends from the port of Iloilo City north (see Figure VI)
 

8/ "Rule 33 - PNR List of Articles with Corresponding Ratings
 

in Freight Classification No. 11-E Including Supplements,

Freight Kilometric Rates and Distance Table," Traffic
 
Department, Mlarch 1, 1967, p. 21.
 

9/ Annual Report, 1965-1966, Philippine Railway Company,
 
Iloilo City, pp. 5-6.
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-0/
approximately 100 kilometers to Roxas City on the coast. 


Eighty percent of the freight carried by the PRC in 1965

1966 fiscal year consisted of sugar cane and sugar products.
 
The combined freight tonnage for rice, palay, and corn ship

ments amounted to less than 6 percent of the total freight
 

hauled. 11/ Some palay moves from flagstop to flagstop as
 

excess baggage. During the sugar cane milling season, all
 
available metal cars are Dut to use hauling sugar cane and
 

sugar products. Shipments of other commodities are infre
quent and there is a general shortage cf bcxcars. -/ The
 

line owns sixteen 10-ton boxcars, nine 20-ton boxcars, and
 
sixteen 30-ton boxcars. The general movement of palay
-3/ 

is from the Dao-Dumacao region south to the rice mills in
 

the Lucena area. The milled rice then returns by train to
 

the north.
 

T10e costs of shipping corn, rice, and palay on the PRC
 
are shown in Appendix Table A-18. Tf the company does the
 

loading and unloading of a shipment, the charge is P0.40
 

per ton for easily handled cargoes and P0.80 per ton for
 
bulk and difficult to handle cargoes. Carload lots will be
 
spotted along the waterfront within the Iloilo City limits 

without charge. 

•iAlppine Road System 

Roads throughout the Philippines have been built to
 

avoid the numerous mountain ranges. As a result the network
 

of roads on the smaller islands follov s the coast, and the
 

coast and valleys on the islands of Ll.zon and Mindanao.
 

0/ Ibid., D. 3.
 

I/ Ibid., computed from data on page 19.
 
12/ Ibid., 
pp. 9-10. 
13/ Ibid., p. 24. 
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The present system of first class roads is shown in
 

Figure VII, VIII, and IX. Short distance hauls from the
 

farm to the warehouse and mill occur on all classes of
 

roads, but major grain flows muve only on the better first
 

class roads. Appendix Table A-19 shows the kilometers of
 

public roads by surface type for each province and Mai,ila.
 

First class roads include all surfacing from low type bi

tuminous to Portland cement concrete. During the rainy
 

season the earth, macadam, and some of the lo'.. type bitu

minous are not passable. During the dry season the extent
 

to which roads are passable varies greatly between regions
 

depending upon the terrain and road surface.
 

Luzon Area
 

It is evident from the map and the table that Manila
 

is the center for a substantial network e first class roads
 

extending northward through the central portions of Bulacan,
 

Pampanga, Naeva Ecija, Tarlac, and Pangasinan provinces and
 

southward through the Rizal, Cavite, Laguna, Batangas and 

parts of Quezon. However, much of the major grain producing 

areas of Luzon, the upper portion of Central Luzon and the 

Cagayan Valley, have but one artery over which grain can 

flow to anila. This road, complemented by a few first 

class feeder roads, extends north through the Cagayan Valley 

to the coast at Apacci and then returns to Manila along the 

west coast of Luzon through the Ilocos recion to San Fer

randa, La Union and the first class road network. Much of
 

this road, particularly above San Jose, Nueva Ecija is 

crushed rock and difficult to travel on. The region in. 

Southern Luzon from the Manila network to Sorsogon is tra

versed by a road which is primarily a fiist class road 

laced by a few first class feeder roads. The main trans

portation from this area is by rail. 

Central Islands Area
 

No first class roads exist in northern Samnar. A coastal
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system from upper Samar extends south through the Leytes. 

Mindoro does not have a first class road connecting the short
 

stretches of road on the east and west coasts. A network of
 

first class rgads extend through the central valley on Panay
 

"nd a coastal route encircles the eastern and western moun

tain ranges. Coastal routes encircle Negros, Cebu, and
 

Bohol and extend inland where the absence of mountain ranges
 

permits.
 

Mindanao Area
 

Mindanao has a highly inadquate system of roads. A
 

first class road runs along the eastern and northern tip
 
of the coast on the island to the port of Butuan and then
 

southward through the Agusan River Valley to the port of 

Davao on the southern coast. It then proceeds south along 

the coast and passes west between mountain ranges to follow
 

the river valleys to Cotabato on the east coast. Another 

first class route connects the part of Dadiangas on the
 

southern coast with Cotabato. From Cotabato the road ex

tends coastwise to the part of Zamboanga on the tip of
 

Zamboanga del Sur. Another network extends southward from 

the part of Ilozan on the northern coast and a connection
 

between this system and the Cotabato route is planned. 

Road Transportation
 

At present commodities in much of the Philippines seem
 

to flow in spite of the road system rather than because of
 

it. Distribution of grains from surplus to deficit areas
 

must rely heavily upon road transportation due to the limi

ted rail service. The inadequacy of the present system has
 

been recognized by the government and a four-year road con

struction and improvement plan was undertaken in 1967. The
 

proposed program is partially diagrammed in Figure VII.
 

-80



SCALE 

MILES 

o 20 50 too 

K I LOMEr ER S 

0 50 t00 ISO 

PAN-PHILIPPINE HIGHWAY 

BAYOMBONG 

KIANGAN 
BONTOC 

ILAGA-N 

LUBUAGAN -

CTUGUEGARAC 

0
 

APARH I 

BANGUI 

LAOAG 

BANGUSAN "A LOS 

BANGUE 
VIGAN ]
CAN DON 
BAGU'0 r 

FIGURE I 
SAFUERNANDOPHILIPPINE ROAD MAP 

MANILA,.ILOCOS, CAGAYAN VALLEYCENTRAL AUN 
CARL
BICOL.
LUZON SOUTHERN TAGALOG, .-"' 


N
 



SORSOoON 

LEGASPI 

Q0 

ALEN 

/;-.._/ 

(( B ULA N 

SAPS PABLO 

SANTA CRUZ 

CALAUBA-

INFANTATA 

QUEZON CiTY 
MALOLOS -- !( 

NAGA 

DAE \/ 

" 

.'GA 

CABANATUAN. 
rROSALES ._ - GUIACA 

SI LAN 

A .. G AAPSAY .G..".... . . . 

GLUCENA 

BAA BAT 

/~ ~~~~.. "- ""A" "" EL RY 

"- K 

i 

iSIt.LA 

TAGAYTAY 

NG 

CAVITE 

CAMILING--

GE'RONA 

TARLAC 

IBA 

ANGEL-ES 

~BALAN GA 
I L S FERNJAN DO 

,MANILA 



SCALE 

MILES 

o 20 50
 

KILOMETERS
 

0 50 100 ISO 

PAN -PHILIPPINE 

BAYO m B ON G 

KIANGAN 
BONTOC 

ILAGAN - 1 

LUBUAGAN-

TUGUEGARAO 

APA R AI. 
I. . . 

KABUGAO ." 

BANGLUI 
* N 

LAOAG 

VIGI. 

FIGURE 

PHILIPPINE 

"v-I 

ROAD MAP 

BANGU EDIJ-

C ANDON 

BAGUIO 

DACUPAN-MANILA, ILOCOS .CAGAYAN ','ALLEY. CENTRAL 
SAN CARLC5 

LUZON, SOUTHERN TAGALOG.. BICOL ,;, GAF-

N
 



i ]
SORSOGON 
ALLEN
 

LEGASFI 


.
-,/1 \ K). 

NA GA 

s.mANA N -LIA 

- -A D AET-/-LCA 

SAN PABLO 

SANTA CR -

CALAIlBA 

INFAN TA -

'*AS IG, 

QUEZON CiTY----- * 

mALOLOS I • 

GA PA N --~CABAlNATUAN
ROS*-EC 

UMACA 

. LUCENA 

-ATANGAS 

..
'~~..... --............. 

.....:.....-.., "
 

**** 0 

E°C N 
l L-- -

\\~j~ 

!SILANG CAvIIrE 

J ,PASAY 

BALANGAJ LMANIL A 

_________TACAYTAY 

GERONA2 

CAMILINCJ~FRINDTARLAC 

IHA 

ANGELES 



BASE Y 

BORONCA 

%:ATAhC) A f 5URAO--

0 A\ N0A 

'ALBAYO B 

BAuO8 AlA 

I 

0 0 

MJASB AT E 

SARA 

BA,.ASAN 

R'jx AS r-- ~ -~---

ROMBLON 5:-y 

SLCILO 

UA~-Y CA_ NOC- PH I 

.~~ -~-

JANIUAY---'r 

PANNCON 

SA'. joSE DE 

~ IEATR 

BUENAvISTAt AND 
R 

SOUTH) 
UiIACGAO 

'~ SAt. X.SE 

PjEPTO CALERA 

83
 



,AvAO 

V- ,....,- S ANTA CRuZ 

\-A 

, X.\. ..... ..../ 

i: -, . ----

.Nzy A . .0,., 

___*...U8CAAA.)
:;T --. 

FIGUR ILEE 
E--A 
VISAASLONOTHEAS
': ANDWESTER
~ VSAYASSNRTHEASAND WSTERN 

N -- o 
qWEST !NDANO~SOZAMBOANGALA 

NAIA C17Y 

C
11LIPPINE~ MACROAD 

00 



t AGAORC.3.ON 


,BAJAI

\"--SA'4 JOSE DE S.ENAVISTA 

5.-CAC 0 

UANSALAY L. JANIUAY 
CALINOG 

" - T NdO CANt 

CULASI 

SAN JOSE 

"-SANTA CRUZ
 

'-UABURAO 
\-PALUAN 

'D' 

FIGURE -X 

PHILIPPINE ROAD MAP 
SOUTHERN TAGALOG 

N 



-X

1
ZAMSCAGA
 

BASILAN. Ci (
 

JOLO-

I o ES 

-- ic PRiNCESA 

-ABORLAN 

BROOKE 5 

,BROOK~ES POINT 

SCALE 

0 20 50 co 

O(ILOET E RS 

50 00 50 



Road Development
 

The ma3or portion of the proposal concerns the construc

tion of the Pan Phi Lippine Highway to extend from Aparri on 

the northern coast r f Luzon south through Cagayan Valley 

through M1anila to Sorsogon, Samar, Leyte and through the 

Agusan Valley to Da.'ao in iMindanao. When completed with 

proposed extensions to Cotabato and Zamboanga, the system 

will provide an excellent route for grain transportation. 

Approximately 60 percent of the first year's proposed 

concrete paving was finished at the year's end. The work 

completed has been near larger cities. Thus, as work pro

gresses into the more rugged terrain, accomplishments can 

be expected to drop beiow the 60 percent of target level. 

Given sustained governmental interest and adequate
 

funding, an optimistic assessment by informed sources is
 

eight years to completion. In view of the terrain to be
 

paved, the condition of the existing roadfs to be resurfaced,
 

and the great distance to be covered, a more realistic es

timate may be ten years.
 

A program for domestLic financing of the project was 

set up in 1967. Approximately a quarter of the cost is to 

be met by funds that can be counted on: the "Highway Spe

cial Fund" from gas taxes and license fees, and the "Presi

dent's Discretionary Fand." "General Fund Appropriations" 

and "Approoriations by Congress" amount to about half the 

total and are not assured. 

The rest is to be financed by sale of bonds and by
 

direct private financing whereby private contractors bear
 

the expense of constructing a road parallel to an existing
 

road and upon its completion collect toll fees to pay for
 

the road. The Pan Philippine Highway displaced the rail
 

extension proposals as the first priority project for the
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Philippines in 1967 when JapAn agreed to a $60 mi:llion loan
 

to the Philippines. "he loan is to be used to purchase
 

spare parts, machinery, and bridge materials to be used in
 

the construction of the highway. 

Philippine Road Transportation and Rates
 

The means of transporting grain from field to market
 
depends uDon the farm size and whether the market is local
 

or a distant commerical one.
 

Local Grain Transportation
 

all
The --. farmer transports his grain from the field
 

to the home 3n carabao-pulled carts and sleds. The grain
 

that is not stored under the home in sacks or baskets for
 
personal consumption may be transported to the local ware

house by carabao cart, bus, truck, Jeepney, or small boats.
 
The palay the farmer intends to use for personal consumption
 

may be hand pounded or, as is the case with corn, be taken to
 

the local kiskisas mill for milling. 14,
 

Palay and corn to be marketed locally by the farmer is
 
also likely to be milled in the local Kiskisas where he can
 

pay in kind and not have to mill in large lots. Again tran

sportation of the milled product to the local market is
 
likely to be by cart, bus, or 3eepney. The buses carrying
 

grain are the regular public utilty buses which hold from
 

5 to 8 sacks in the cargo section -t the rear of the bus.
 

Public utility 3eeps, although used primarily for passenger
 

service, at times carry palay, rice, and corn and have a
 

capacity of 12 to 20 sacks. 15
 

14/ The Demand for Transportation of Commodity Flows and
 
Passenger Movements, Stanford Research Study, Vol. II,
 
pp. 20, 83. 

15/ Information by observation and by interview w!th the 
Chief of the Property Division and Chief of the Plate
 
Section of the Land Transportation Commission.
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The larger land operators transport their grain directly
 

to the warehouse or mill via trucks.
 

Grain Transportation to Commercial Centers
 

Palay that is to be marketed in distant commercial cen

ters is processed in cono mills because of their larger ca

pacity and higher milling recovery. If the miller is the
 

one intending to sell the finished rice he may collect pur

chased palay with his own private fleet of trucks or hire
 

a trucking agent to collect it for him. Corn destined for
 

commercial consumption is gathered by truckers at collection
 

points and handled unmilled by dealers who truck it to the
 

final market to be milled or ship it to a distribution cen

ter such as Cebu, to be milled and then moved to the final
 

market. 16/
 

Truck Size
 

The trucks used by large land owners, millers, and 

agents to transport grains have been observed to have an 

average capacity of 2.5 to 3 metric tons. These trucks 

carry a T (private trucks) or a TH (trucks for hire) regis

try. Because they are expensive, trailers are not frequently 

used to transport grain. The breakdown of motor vehicle 

registration for 1966 is shown below: L 

Types of Vehicles Cars Trucks Trailers Total 

Total for pro
vinces 59,814 70,150 4,859 134,823 

Total for 
Cities 139,928 78,195 5,051 223,174 

Grand Tot.-l 199,742 148,345 9,910 357,997 

1_ The Demand for Transportation of Commodity Flows and 

Passenger Movements, pp. 22, 84. 
Data obtained from the Bureau of Public Highways.I_7 
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It is difficult to estimate the size of the trucking
 

fleet engaged in hauling grain. Approximately 64,000 of
 
the trucks were T and TH licensed. However, this number
 
also includes trucks not used to haul grain such as gravel
 

and cement trucks.
 

Truck Transportation Rates
 

The rates for truck transportation are set by the
 
Public Service Commission (PSC) as authorized by Commonwealth 
Act 146. The official rate set by the Commission for TH
 
trucks is PO.30 per metric ton per kilometer throughout the
 

Philippines. 18/ Appendix Tables A-20, A-21, A-22, and
 
A-23 show the trucking cost to transport grain by TH trucks
 

between major cities in the Philippines.
 

To decrease the cost of transporting governmentally
 
controlled rice and corn, the Public Service Commission has
 

allowed the Rice and Corn Administration to contract with
 
private truckers at rates below the PSC standard.
 

18/ 
Annual Report of the Public Service Commis,:ion 1965-1966,
 
p. 33.
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CHAPTER VI
 

GOVERZIMENTAL ACTIVITIES IN AGRICULTURE
 

Price Regulations and Production Policies
 

The basic agricultural policy of the Philippine gov

ernment is to promote increased domestic production of ba

sic food crops. At the present time special emphasis is
 

being given to the attainment of self-sufficiency in the
 

production of rice. Less attention is given to promoting
 

agricultural exports such as abaca, coconut products, cigar
 

tobacco and sugar. Several special programs are now un

derway to increase the production of corn, cattle and hogs.
 

There are no export taxes or export subsidies for ag

ricultural products in the Philippines. Agricultural im

ports are subject to fixed duties under the Tariff and
 

Customs Code of the Philippines, however. High tariffs
 

are presently hindering the importation of feed grains,
 

soybeans, oilseed meals, tallow and processed food pro

ducts such as canned meats, frozen foods and canned fruits
 

and vegetables.
 

There are direct import controls on some agricultural
 

commodities. Rice and corn imports are prohibited unless
 

the National Economic Council believes that a domestic
 

shortage is likely to o4, :ur. Imports of rice and corn
 

authorized by the National Economic Council are made by
 

the Rice and Corn Administration directly or through the
 

private trade fiee of duty and taxes. Imports of coffee
 

and coffee products, fresh onions, garlic, cabbage and
 

potatoes are also controlled. These products may be
 

brought in only when required to relieve shortages of do

mestic production.
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Philippine exports of sugar and cordage to the United
 

States are regulated by absolute quotas under the Laurel-


Langley trade agreement. Coconut oil, scrap tobacco, ci

gars, and pearl button exports to the United States are
 

subject to tariff quotas at increasing duty rates. The
 

Laurel-Langley treaty terminates in 1974, and it remains
 

to be seen what form oi trade agreement will exist between
 

the United States and the Philippines after that time.
 

The Philippines is trying to broaden its foreign mar

ket to include a number of additional countries both in
 

Europe and Asia. The possibility of trade with Russia and
 

Red China received considerable public attention during
 

1967, but it appears unlikely that trade relations will be
 

developed with these countries in the near future. The
 

possibility of free trade among the Philippines, Thailand
 

and Malaysia was discussed during the August 1967 meeting
 

of the Association of Southeast Asia.
 

Republic Act 4643 provides for price supports for
 

rice and corn. The Rice and Corn Administration is pre

sently buying ordinary clean and dry palay at a minimum
 

price of P16 per sack of 45 kilos. Support prices for 

corn range from P8 to P13 a sack of 56 kilos depending on 

the quality of the corn. 

Virginia-type leaf tobacco is the only other agricul

tural crop with support prices. Republic Act 1194 sets
 

the government buying price for Virginia-type leaf tobacco
 

at P1.50 to P3.60 per kilo depending on the grade of the
 

tobacco. As of January 1, 1967, the Philippine government
 

had an inventory of approximately 72,982 metric tons of
 

tobacco which was for sale.
 

There is no regulation of the production of any crop
 

other than sugar. The government regulations on the
 

-92



production of centrifugal sugar are conditioned by the sugar
 

allotment set by the United States government. Present
 

quotas allow for the production of 1,700,000 short tons
 

(raw value) of which 1,050,000 short tons is for export to
 

the United States.
 

Agricultural credit is one of the tools pre3ently being
 

used by the Philippine government to increase food output.
 

The Agricultural Credit Administration (ACA), the rural
 

banks and the Development Bank of the Philippines are the
 

major outlets for agricultural credit. Most of the ACA
 

loans during 1967 went to the priority rice producing areas
 

and were for production purposes. The rural banks are par

ticipating in the government's rice program by extending
 

supervised credit to rice farmers without collateral. The
 

loans in turn are backed by the Agricultural Guaranty and
 

Loan Fund of the Philippine government. The Development
 

Bank of the Philippines tends to concentrate on the finan

cing of special large scale agricultural financing programs.
 

One of its special projects for 1967-68, for example, is
 

the financing ef the development of 1,100 hectares of fish

ponds.
 

There are a large number of agencies involved in for

mulating and carrying out the government's agricultural
 

policies. A brief introduction to several of these agen

cies is provided in this chapter.
 

Governmental Agencies in Irrigation
 

There are two government agencies engaged in the oper

ation, maintenance, and extension of the Philippine irri

gation systems. These are the National Irrigation Adminis

tration (NIA) and the Irrigation Service Unit (ISU) . To

gether these agencies are responsible for the irrigation 

of a first crop area of 276,737 hectares of land.
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The National Irrigation Administration was formed from
 

the Irrigation Division of the Bureau of Public Works in
 

1964. It functions as a government corporate agency under
 

Republic Act 3601.
 

The 	powers and objectives of the NIA are to:
 

(1) 	improve and administer the existing national
 

irrigation system; 

(2) 	investigate the water resources available for
 

irrigation purposes and to plan, design and con

struct national and communal irrigation projects;
 

(3) 	collect from the users of NIA irrigation systems
 

such fees as may be necessary to finance the
 

operation of the system and reimburse the NIA
 

for the construction of the system.
 

In 1966, the NIA operated 79 gravity irrigation sys

tems with a total first crop area of 238,644 hectares and
 

a second crop area of 98,080 hectares. y
 

In the four-year period from 1967-1970, the NIA pro
2/
poses to: 


(1) 	rehabilitate 78 of the existing systems which
 

will service 40,000 hectares of new land and
 

provide a better water supply to 226,000 hec

tares. The proposed cost is 14,000,000 pesos.
 

i/ Annual Report, National Irrigation Administration,
 
Fiscal Year 1965-1966, p. 1.


2/

- Ibid., 
p. 12.
 

-94



(2) 	complete 22 projects under construction to pro

vide irrigation to 109,800 hectares at a cost of
 

P39,000,000.
 

(3) 	construct 42 new projects with an aggregate area
 

of 114,650 hectares for P92,950,000.
 

The NIA has been severely handicapped by lack of funds.
 

Republic Act 3601 authorized 30,000,000 pesos yearly for ten
 

years to be .inanced entirely by the government through bonds 

floated by the Central Bank. However, after two years of 

operation only P5 million had been made available to the NIA.
 

A P5 million financing loan under Pu'ilic Law 480 was obtained 

but, as of 1966, only P3,650,000 had been released. -

On the average, 9 percent of he total NIA upkeep ex

penditures were funded by collections under the old irri

gation fee. 4/ In 1966, the irrigation fee was changed 

from P12 per hectare to P25 per hectare for the first crop 

rice, P35 per hectare for second crop rice and P30 p-r 

hectare for the third crop rice. For crops other than 

rice the fee is Pl0 per hectare for the first crop and 

P20 per hectare for the second and third crops. 

The Irrigation Service Unit (ISU) of the Department
 

of Public Works and Communications was established in 

1952 	to provide pump units and technical assistance to
 

farmers and farm groups interested in the irrigation of 

their land. The pumps are purcha:bei from the ISU on long

term financing arrangements. Operating funds for the ISU 

3/ Ibid., p. 7. 

Ibid., computed from Table X.
 

Ibid., Appendix A.
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come from government appropriations, Agency for International
 

Development (AID), the National Economic Council 
(NEC), and
 

Japanese reparations payments.
 

In 1966, the ISU had 1,222 projects with a potentially
 

irrigable area of 65,805 hectares. 6/ Only 549 ISU units
 

were in operation during the first crop season irrigating
 

32,093 hectares while 174 units irrigated a second crop
 

area of 8,278 hectares. 7/ The ISU proposed to irrigate
 
an additional 19,000 hectares of land with 357 new pump
 

units in 1967. 8/
 

The success of the government's rice production pro

gram depends to a large extent on the success of the ISU
 
and NIA in achieving their goals for irrigating new land.
 
The targets assigned to the NIA and ISU by the Rice and
 
Corn Production Coordinating Council (RCPCC) represent
 

formidable challenges to these agencies.
 

The Rice and Corn Board (RICOB)
 

The Rice and Corn Board (RICOB) was created by ReDub

lic Act 3018 in 1960. The basic purpose of the Act was
 
to assure that no person who is not a citizen of the
 

Philippines (or asscciation, partnership or corporation,
 

the capital or capital stook of which is not wholly owned by 

citizens of the Philippines) shall irectly or indirectly 

engage in the milling, warehousing, transporting or dis
tribution of rice and corn in the Philippines. The 3ob
 

.14th Annual Report NEC-AID, Department of Public Works
 
and Communications, Irrigation Service Unit, July, 1965-

June 30, 1966, Appendix A.
 

7/ Ibid., 
p. 4.
 

Ibid., p. 12.
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of the Rice and Corn Board was to administer the provisions
 

of Republic Act 3018 and to study and recommend measures
 

for the improvement and development of the rice and corn
 

industry.
 

The Rice and Corn Board has apparently been very suc

cessful in its efforts to "nationalize" the rice and corn
 

industry. As of August 15, 1961, the Board registered
 

6,109 aliens in the rice and corn business, of which 5,418
 

were retailers and rice traders while the remaining 691
 

were millers and warehousemen. By the end of 1962 there
 

were no aliens engaged in the retaiY g or wholesaling of
 

rice and corn. During 1963, all alien millers and ware

housemen withdrew from the rice and corn industry.
 

The RICOB has conducted an intense promotional cam

paign to encourage more Filipinos to engage in this in

dustry. In order to ease the financial burdens of entry 

into the rice and corn industry,. the Development Bank of 

the Philippines together with the Philippine National Bank, 

upon the recotm.endation of the PICOB, have loaned around 

P130 million to Filipinos wanting to do business in this 

field. Of this, aninroximatelv P20 million was devoted 

to the construct2on of around 200 warehouses and ,ono 

mills througihout the country. 

The Bureau of Plant Industry (BPI)
 

The Bureau of Plant Industry (BPI) was established in
 

1930 under Act No. 3639 of the Philippine Legislature.
 

The BPI performs three basic functions:
 

i) to undertake plant research on important crops
 

such as rice, corn, beans, vegetables, fruits
 

and coconuts;
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(2) 	to produce and distribute seeds and plant ma

terials, and
 

(3) 	to suppress pest and disease outbreaks and to
 

prevent the introduction of foreign plant
 

diseases.
 

The 	Bureau of Plant Industry is composed of ten divi

sions with eight regional and 56 provincial offices. At
 

the 	present time, it employs over 2,000 persons and main

tains 27 experiment stations throughout the country.
 

Among other things, the BPI is conducting research
 

on improved varieties of rice and corn, the proper use of
 

fertilizers, better means of pest and disease control,
 

and 	 improved methods of storing and processing various 
crops. The BPI maintains seed testing laboratories in
 

Manila, Bico, the Visayas, and Mindanao. It is involved
 

in the seed multiplication programs for the IR-8, BPI-76
 

and C-18 rice varieties. It conducts programs for the
 

massive control of rats, locusts and other ma3or pests
 

and presents Jemonstrations on the proper use of pesti
cides and spray equipment. The BPI also imo.lements the 

nation's plant quarantine laws and regulations. 

The 	Bureau of Agricultural Economics (BAE)
 

The 	Bureau of Agricultural Economics (BAE), as esta
bkisl.c )-y Republic Act 3627, is a fact-finding agency 
with the objective of improving the economic and social 

postion of the Philippine farmer. In particular, the 

BAE is responsibie for measuring and evaluating the gov

ernment:'s farm programs. To this end, the BAE undertakes 
major surveys for the collection of agricultural statistics. 

Periodic production forecasts are based on these dat,. and 

are used in the formulation of government policies and 

programs. 
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Among the activities presently being undertaken by the
 

BAE are:
 

(1) 	 the crop and livestock survey; 

(2) 	a survey of irrigation projects throughout the
 

country;
 

(3) 	measuring the effects of the government's rice
 

and corn production program;
 

(4) 	participation in the scheduled Philippine-Food and
 

Agricultural Organization (FAO) national sample
 

survey on coconuts;
 

(5) 	a rural income survey, and
 

(6) 	various surveys on farm wages, prices received
 

and paid by farmers, prices at provincial capitals,
 

and surveys of the transportation costs for ma3or
 

crops.
 

National Planning and Advisory Group9-


The Nationa: Economic Council (NEC) and the Presidential
 

Economic Staff (PES) are both involved in numerous programs
 

designed to promote the economic development of the Philip

pines, and thus are vitally concerned with programs and
 

pro3ects affecting the agricultural development of the
 

country.
 

The 	Agricultural Credic Administration (ACA)
 

The Agricultural Credit and Cooperative Financing Ad

ministration was established under Republic Act 821. Its
 

objective was to assist small farmers in securing liberal
 

credit and to promote the effective groupings of farmers
 

into cooperative associations to enable them to market
 

their agricultural commodities effectively. The Agricul

tural Credit and Cooperative Financing Administration was
 

reorganized and renamed the Agricultural Credit Administra

tion (ACA), after the passage of the Land Reform Code,
 

Republic Act 3844.
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The Agricultural Credit Administration is responsible
 

for extending liberal credit to small farmers through far

mer's cooperatives and supervising the operations and as

sisting in the financing of these farmers. A revolving
 

fund of P250 million has been authorized for use by ACA.
 

Of this amount, only P105 million had been released as of
 

June 30, 1966, since ACA was created in 1952.
 

In addition to its normal loaning functions, the Agri

cultural Credit Administration has engaged in the procure

ment and distribution of fertilizers and certified rice
 

seed.
 

The central office of ACA is located in Manila. Its
 

nationwide activities are carried out through its nine re

gional and 25 provincial branch offices. The National Land
 

Reform Council serves as the board of governors of ACA and 

thereby assures that ACA's loan policies are consistent 

with the goals of the lana reform code. Over P55 million 

were loaned to farmners by ACA during the period from 

1963 to 1967. A detailed breakdown of loan funds released
 

since 1963 is provided in Table 28.
 

TABLE 28
 

LOANS RELEASED BY ACA 

Fiscal Number of Loans 
Year Farmers Served Released 

(in thousand pesos) 

1963-64 13,876 5,190.0 

1964-65 36,064 12,126.0 

1965-66 35,327 13,946.0 

1966-67 43,085 24,101.0 

TOTAL xxx 55,363.0 

Source: Annual Reporr F4 1966,67, Manila, Department of
 
Agriculture and Natural Resources, Agricultural Credi
 
Administration.
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The Agricultural Productivity Commission (APC)
 

The Bureau of Agricultural Extension (BAE) was created
 

by Republic Act 680 in 1954 as part of the Department of
 

Agriculture and Natural Resources (DANR). The BAE was
 

charged with consolidatina, coordinating and expanding ag

ricultural extension work in the Philippines. The BAE was
 

transferred from the Department of Agriculture and Natural
 

Resources to the Office of the President after the passage
 

of the Agricultural Land Reform Code (Republic Act 3844)
 

in 1963 and was renamed the Agricultural Productivity Com

mission (APC). The duty of the APC was to accelerate the
 

improvement in the productivity of farms and to strengthen
 

the existi:ig agricultural extension services through the
 

consolidation of all promotional, educational and infor

mational activities pertaining to agricultur-. The APC
 

carries out its job by providing farmers with practical
 

and scientific information on crops, animal husbandry,
 

fishery, soil conservation, forestry, public land and
 

natural resource laws, home economics and rural life.
 

The APC employed over 5,000 persons during the fiscal
 

year 1966-67. Nearly 45 percent of its personnel were in

volved in its farm management programs.
 

The Rice and Corn Production
 

Coordinating Council (RCPCC)
 

The Rice and Corn Production Coordinating Council
 

(RCPCC) was created by Republic Act 2084 in 1958. Its
 

main c'jective is to make the Philippines self-sufficient
 

in the production of rice and corn. In 1966, Lhe RCPCC was
 

directed to undertake a full scale national program to in

crease rice and corn production in the Philippines and was
 

designated as the only body with the power and responsibility
 

of coordinating all agencies of the government which are
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directly or indirectly concerned with rice and corn produc

tion. (Executive Order No. 50, October 17, 1966.) The na

tional program of the RCPCC ccnsists of several sub-programs
 

which include:
 

(a) the irrigaticn prcgiarmi; 

(b) the seed muitiiplcaticn and certification program; 

(c) the soil management and Lertilizer program; 

(d) the pest and disease control program; 

(e) the credit program; 

(f) the research program, ard 

(g) the agricultural :.'sicn program. 

The main government aqencies involved in these programs
 

are:
 

The Presidential Economic Stafl (PES)
 

Department of Agriculture and :,.atural Resources (DANR)
 

Bureau of Agricultural Ecznomics 'BAE,
 

Office of the Statistical Cooz,:I.natlon and Standards
 

Bureau of Plant lndustx3..
 

Agricultural Prod!uctI,.tv C-.,s:.ion iAPC)
 

U.P. College of Agricu "
 

National Irrigation (NIA)
 

Irrigation Service Ur..t S'S,
 

Presidential Arr, on Comi:wi ty Development
 

Agricultural Credit AdinistraLion -ACA) 

Development Ban!: of the Ph:_lippines 

Rice and Corn Adiinistration (RCA) 

Rice and Corn Board iE!COPJ 

The main concern Pt tnit '.:CPCCna. been to increase rice 

productl-)n. The RCPCC has cnryentatio un iring to increase 

yields rather than attemmti ng to i:ncrease the area of rice 

cultivations. The various sun-i-rogirarns have therefore been 

directed toward encouraging iarrners to plant the new high 

http:Prod!uctI,.tv


yielding rice varieties: IR-8, BPI-73, and C-18. These new
 

varieties produce up to expectations only when planted on
 

irrigated land and grown according to recommended practices.
 

For this reason, the RCPCC selected the 12 provinces with
 

the most irrigated land as areas of first priority for its
 

rice production program. These provinces are:
 

(1) Nueva Ecija (7) Nueva Vizcaya
 

(2) Isabela (8) Camarines Sur
 

(3) Cotabato (9) Pampanga
 

(4) Iloilo (10) Bulacan
 

(5) Pangasinan (11) Laguna
 

(6) Tarlac (12) Cagayan
 

The RCPCC's rice program has been very effective to
 

date. It appears likely that its program to increase corn
 

production will be organized and directed in basically the
 

same way as its rice program.
 

The Rice and Corn Administration (RCA)
 

The Rice and Corn Administration (RCA) sunports the
 

price for rice and corn a., provided for in Republic Act
 

4643. It is charged with maintaining low retail prices
 

of rice and corn while supporting farm prices at a "fair"
 

level. RCA has contracts t.ith the private grain trade to
 

purchase an& store rice and corn. In general, RCA maintains
 

control of sup!lies. Tn case of a short supply, excessive
 

price increases are prevented by importing rice and corn.
 

By law RCA is the sole importer of these commodities. Ap

parently RCA has been more successful at maintaining prices 

to farmers than a stabilizing rice and corn prices to con

sumers. 
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CHAPTER VII 

PRICE POLICIES FOR RICE AND CORN
 

Introduction
 

The Rice and Corn Administration
 

The price policy followed by the Philippine government
 

will, to a large extent, determine whether or not the goal
 

of self-sufficiency in rice production is obtained. The
 

Rice and Corn Administration (RCA) is the governmental agen

cy primarily responsible for the formulation and implemen

tation of price policies for rice and corn. The RCA has a
 

number of different goals. The most important appear to
 

be: 

(1) to maintain low retail prices, 

(2) to maintain "fair" farm prices, 

(3) to break even on its buying and selling operation, 

(4) to minimize rice imports, 

(5) to reduce withirn-year and between-year price 

fluctuations, 

(6) to facilitate the "nationalization" of grain 

marketing, 

(7) to supply consumers with rice of various qualities, 

and 

(8) to encourage rice and corn dealers to improve 

the efficiency of the grain marketing system. 

The relative importance of these goals has changed from
 

time to time, but the first four have generally been the
 

most important and the most troublesome. They are likely
 

to remain important because rice is a mainstay in the
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Philippine diet. They are also likely to remain trouble

some because some of these goals are in conflict. The po

litical debates over price policies for rice and corn are
 

not likely to disappear with "self-sufficiency." Indeed,
 

a rice surplus will bring with it new problems which will
 

have to be discussed and acted on. Thus, there is a need to
 

anticipate the new problems and to follow a flexible policy
 

not only with respect to prices but also with respect to
 

the importation and exportation of rice and corn.
 

Rice Prices
 

Farm Rice Prices
 

For most regions, the farm price of palay is usually
 

lowest during the months of November, December and January
 

and highest during the months of May, June and July. On
 

the average, there is about a 20 percent difference between
 

the high and low farm prices Lor palay. The differences in
 

seasonal price variations between regions can be seen from
 

the index numbers of seasonal price variation presented in
 

Table 29.
 

For the Philippines as a whole, the RCA has usually
 

been able to keep the average farm price of palay fairly
 

close to the designated support price. A comparison of the
 

RCA support price and the average price actually received
 

by farmers during the crop season is presented in Table 30.
 

The average price received by Philippine farmers during the
 

1957-58 to 1963-64 period was never more than 12 percent 

below the RCA support price. The RCA has usually had more 

difficulty in supporting farm prices in the Bicol, Western 

Visayas and Southern and Western Mindanao regions than in 

the other regions. 

The ability of the RCA to support farm prices depends 
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TABLE 29 

S;EAS;ONAL VARIATION IN PALAY FARM PQ' 
BY RI:GION, PHILIPPINES, 1957-' 

S, 

Month 

January 

Philip-
pines 

94.5 

Ilocos 

98.3 

Central Southern Western 
Cagayan Luzon Taqalog Bicol Visayas 

(Means of ratios to a 12 month moving average 

90.1 91.9 92.1 94.7 92.9 

Eastern 
Visayas 

98.4 

Southern & 
Western 
Mindanao 

94.6 

Northern & 
Eastern 
Mindanao 

98.1 

February 96.6 98.2 95.9 94.9 96.4 98.6 97.3 99.5 99.9 102.3 

March 97.8 95.8 95.8 98.9 97.0 99.1 98.3 96.6 100.6 100.1 

April 101.8 96.1 99.2 104.4 102.9 103.4 104.8 101.6 107.4 101.3 

0 May 105.0 95.8 101.3 106.9 101.5 105.6 108.4 101.8 110.1 101.7 

June 104.9 106.2 103.7 106.4 104.8 112.3 109.0 102.2 106.8 103.1 

July 101.1 105.6 99.3 106.0 103.9 108.1 109.2 102.9 103.3 105.4 

August 98.9 111.7 103.3 106.3 110.8 100.7 106.1 107.4 94.1 102.2 

September 100.8 103.0 107.4 106.7 102.0 98.7 98.4 105.3 95.9 97.7 

Octobpr 96.3 93.3 105.8 97.7 95.5 92.9 92.3 96.3 96.2 96.2 

November 92.9 100.8 99.7 90.6 90.9 91.2 87.6 90.7 93.6 94.1 

December 97.6 96.9 95.0 90.8 93.3 91.4 91.4 95.1 96.0 97.7 

Source: Manqabas, M. The Response of Rice Farmers to Price, unpublished thesis, University of the Philippines

(source of basic data: Prices Received and Prices Paid b' Farmers series, DANR.)
 



TABLE 30
 

AVERAGE PRICES RECEIVED BY FARMERS FOR "MACAN ORDINARIO" PALAY DURING
 
MONTHS OF LOWEST PALA PRICES, PHILIPPINES 1957/58 - L963/64
 

RCA/NARIC Modal Average Price Average Price
 
Support Price Received as Percent of


Year Dui.ing Crop Seasonf/ by Farmers Support Price
 

(Pesos per 100 kilos of Palay)
 

1957/58 23.85 
 22.67 95
 

1958/59 20.97 
 19.72 94

C 

1 1959/60 19.31 
 17.33 89
 

1960/61 19.31 
 23.10 119
 

1961/62 19.31 
 22.06 114
 

1962/63 25.56 22.62 
 88
 

1963/64 28.40 
 29.01 102
 

a/ Modal support prices are those believed to be in ettect during the crop 
season
 
"low price buying months."
 

Source: "Prices Received by Farmers" DANR, BAE, and unpublished papers ot Leon Mears,

School of Economics, University of the Philippines, Diliman, Quezon City.
 



TABLE 31 

SEASONAL VARIATION IN THE WHOLESALE PRICE OF RICE 
IN MANILA, CEBU CITY, ILOILO CITY AND DAVAO CITY. 

Manila Cebu Iloilo Davao 

Month 1950-64 1957-64 1957-64 1957-64 

(Means of ratios to a 12--month moving average.) 

January 93.4 97.8 91.5 98.9 

February 93.6 97.4 94.2 98.4 

March 95.5 96.2 95.6 97.9 

April 97.8 98.4 100.0 100.2 

May 99.8 100.2 102.8 106.3 

June 101.8 99.6 102.7 104.8 

July 102.6 102.3 104.8 101.7 

August 104.2 103.0 104.4 96.9 

September 106.5 107.1 107.4 101.9 

October 105.7 103.3 99.9 102.5 

November 101.4 100.2 98.6 100.2 

December 96.4 98.2 95.0 92.9 

a/ Macan first class. 
Source: Mangabas, M. The Response of Rice Farmers to Price, unpublished thesis,
 

University of the Philippines (source of basic data: Central Bank of the Philippines).
 



among other things on: (1) the quantity of palay it can buy
 

and (2) ;.s ability to ccntrol retail prices. The close
 

correlation between the actual farm price and the support
 
price of oalay appears to be due to RCA's inability to main

tain a ceilina on retail prices rather than its ability to
 

buy substantial quantities cf palay from the farmers. Grain
 
dealers have been willing to meet the RCA's farm price as 
lona as they felt confident that the RCA could Aot control 

the retail price of .rice. 

The low palay prices in the Bicol region are probably 

due to the fact that rice in this area is often marketed 

wet or w.:ith a high percentage of foreign material. The re

latively low price of palay in the Soutiern and estern 
Mindanao region is partly accounted for by the transporta
tion costs of moving rice from this area to the markets in 

Cebu and :.anila. 

Wholesale Prices for Rice
 

The wholesale price of rice in Manila is usually low

est in January and February and highest in August, Septem
ber and October. Wholesale prices tend to vary less than
 

farm prices. The index of seasonal variation of wholesale
 

prices in Manila presented in Table 31, for example, varies
 

from a low of 93.4 in January to a high of 106.5 in Septem

ber--a difference of only 13.1 points. The average whole

sale price of milled rice in M4anila for the 1957-1967 period
 

is presented in Table 32.
 

The wholesale price of rice in Cebu follows basically
 

the same pattern as the price in Manila. In Iloilc, whole

sale prices tend to be high in July, August and September
 

and then fall sharply to a low in January. The whole le
 

price in Davao has usually been highest in May and lowest
 

in December.
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TA3LE 32
 

AVERAGE WHOLESALE PRICE OF MILLED RICE
 

IN MANILA, 1957-1967
 

Year Price 

(Macas 2nd class, pesos per 100 kilos) 

in57 35.80 

1958 41.32 

1959 30.6b 

1960 32.79 

1961 43.77 

1962 38.27 

1963 45.51 

1964 55.32 

1965 52.42 

1966 61.49 

1967 68.27 a/ 

a/ Price as of July, 1967.
 

Source: Bureau of Commerce and unpublished papers of Leon
 
A. Mears, School of Economics, University of the Philip
pines, Diliman, Quezon City.
 

Retail Prices for Rice
 

The retail price of rice has increased more rapidly
 

than most other consumer goods since 1960. The consumer's
 

price index excluding rice rose from 109.6 in January 1960
 

to 142.7 in January 1966. The consumer's rice price index
 

rose from 97.2 to 166.8 during the same period: Retail rice
 

prices have risen more rapidly relative to other goods since
 

late 1963 than during the period from 1960 to 1963. A quar

terly comparison of the consumer's price index excluding
 

rice and the rice price index is presented in Table 33.
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TABLE 33
 

COMPARISON OF MANILA'S CONSUMER PRICE INDEX AND
 
CONSUMER, RICE PRICE INDEX (1955=100)
 

Consumer Price Consume: Rice
 
Indexa/ Price Index
 

1960
 
January 109.6 97.2
 
April 108.7 98.0
 
July 112.9 105.4
 
October 115.2 126.4
 

1961
 
January 111.1 122.4
 
April 109.3 123.0
 
July 112.6 125.1
 
October 116.1 110.4
 

1962
 
January 116.2 107.0
 
April 117.6 108.3
 
July 120.2 115.6
 
October 123.9 118.8
 

1963
 
January 123.0 118.2
 
April 122.3 123.0
 
July 126.5 128.2
 
October 130,4 154.6
 

1964
 
January 131.3 150.0
 
April 129.8 159.2
 
July 135.2 177.0
 
October 136.9 161.7
 

1965
 
January 141.2 150.7
 
April 134.6 154.0
 
July 139.9 155.2
 
October 139.1 162.9
 

1966
 
January 
April 
July 

142.7 
140.4 
114.2 

166.8 
-.70.2 
185.2 

a/ Excluding rice. 
Source: Unpublished papers of Leon A. Mears, School of
 

Economics, University of the Philippines, Diliman, Quezon
 
City; source of basic data: Central Bank of the
 
Philippines, Manila.
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The recall price of rl.ce in most regions is usually
 

lowest in March and April and highest in September and Oc

tcber. Retail rice prices tend to be somewhat less vari

able than wholesale rice prices. The index of seasonal va

riation in retail prices for Central Luzon presented in
 

Table 34 has a low of 95.6 in March and a high of 107 5 in
 

October--a difference of 11.9 points.
 

The RCA has usually been unable to maintain the retail
 

price of rice at or below the RCA's :eiling price. A com

parison of the RCA ceiling price and the average retail
 

price of rice is presented in Table 35 for the years 1957
 

to 1966. The actual retail price of rice during the peak
 

market price months was frequently 25 to 30 percent above
 

the price that the RCA was trying to maintain. RCA has
 

tended to concentrate its sales of rice during those months
 

when retail prices are highest. As a result, retail prices
 

of rice have undoubtedly been less than they would have
 

been otherwise. 

The average farm to retail price margins, by region,
 

for the period 1957 to 1963 are presented in Table 36. The 

margins, as a percentage of retail price, range from 22 

percent in Ilocos to 46 percent in Bicol. Actual margins 

on rice are probably somewhat higher than the average mar

gins. Dealers buy most of their rice at the harvest seasons 

when prices are low and usually hold some of this rice until 

prices are high. Mi1xing different qualities of rice and 

upgrading of rice also provide grain dealers with additional 

profit opportunities. The research team concludes therefore
 

that the average margin as a percentage of the retail price 

of rice is usually at least 25 percent in the 'hilippines. 

Corn Prices
 

Farm Prices for Corn
 

Farm price statistics for corn are available from the 
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TABLE 34 

Si:AS)NAI, VARIATION IN TiEt. PI;'IAII, IPICI: O" P ICI..!'/ liY Rj:ION, PIII!PPINES 1957 - 1963 

Month I lecos Cag.yan 
Cont. r. 

Lu on 
:outlwrn 
'la, a 1oc it col 

We:;tern 
Vi says 

Eastern 
Visayas 

Southern G 
Wester. 
Mindanao 

Northern & 
Eastern 
Mindanao 

(.Mean:; of r-t io:; to a 12 month movinq average 
January 96.8 100.7 98.1 97.9 97.4 97.7 99.4 100.0 97.8 

February 95.8 96.4 95.8 95.0 96.4 95.1 98.4 97.9 101.9 

March 92.9 94.3 95.6 94.2 96.4 92.9 9811 97.6 101.1 

April 95.1 95.2 96.0 96.6 97.1 95.6 97.4 98.8 100.4 

!- May 96.7 95.4 97.8 99.6 97.3 99.9 98.9 101.8 96.7 

June 99.2 98.5 98.9 99.6 101.2 100.5 98.1 100.2 96.5 

July 102.8 100.3 99.0 100.8 104.5 102.4 102.5 105.3 101.0 

August 102.4 99.6 100.5 103.0 101.0 105.0 101.6 101.2 104.4 

September 107.1 106.2 107.2 109.7 105.8 106.4 103.8 104.7 103.6 

October 108.2 106.3 107.5 105.6 103.6 100.0 103.2 103.4 103.3 

November 102.2 104.9 104.3 99.8 101.7 100.2 99.2 96.6 99.7 

December 99.8 100.6 98.7 96.5 99.3 98.7 98.0 96.7 96.7 

a/ Macan first class. 
Source: "anqabas, M. The 

(source of baisic data: 
ROF 
Ce;. 

-nse 
.aI 

of Rice Farm,-rs 
Bank of the Phili; 

to Price, 
pines). 

unpublished thesis, University of the Philippines 



Bureau of Agricultural Economics of the Department of Ag

riculture and Natural Resources. The Central Bank of the
 

Philippines and the Bureau of Commerce both gather whole

sale and retail prices for corn. These agencies collect
 

prices for both whlte and yellow corn on a monthly basis.
 

Prices on different grades of corn are not available.
 

The farm prices of yellow and white corn are usually
 

about the same within any given region. The farm price of
 

white corn was fairly stable from 1957 to 1962. During
 

this period, the average farm price in the Philippines was
 

usually between P0 16 and P0.19 per kilo with the exception
 

of 1959 when the average farm price fell to P0.12 per kilo.
 

The average farm price of white corn in the Phi1ippines in

creased to P0.24 per kilo in 1963 and had risen to P0.28
 

per kilo by 1966.
 

Farm prices of corn fluctuate considerably from week 

to week and from month to month in most regions of the 

Philippines. I.ithin any given year, the prices in the 

various regions usually tend to move up or down together, 

however. The farm price of corn has usually been highest 

in Central Luzon and the Ilocos region and lowest in South

ern and Western Mindanao. These general price patterns are 

expected to continue during the 1970's. 

For the Philippines as a whole, the farm price of white 

corn tends to be highest in April, May nd June and lowest 

in August, December and January. There are distinct dif

ferences between regions, however, depending upon the timing 

of the harvest seau -ns and the locations of t regions re

lative to the principal corn markets. 

Farm prices of white and yellow corn by region for 1957
 

to 1966 are presented in Tables 37 and 38.
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TABLE 35
 

AVERAGE PEAK MARKET RETAIL PRICES COMPARED TO GOVERNMENT
 
CEILING RETAIL PRICES, PHILIPPINES, 1997/58 TO 1965/66
 

Modal RCA Ceiling Retail 

Price During Peak Market 


Year Price Months 


1957/58 35.66 


1958/59 35.66 


1959/60 35.66 


1960/61 33.57 


1961/62 35.66 


1962/63 37.76 


1963/64 34.82 


1964/65 46.15 


1965/66 54.96 


Average Retail Price 

During Peak Market Price 


Months in Manila 


(Pesos Per Cavan)
 

45.31 


44.89 


33.57 


42.38 


48.25 


44.06 


52.87 


61.68 


58.74 


Average Retail Price
 
as Percent ot RCA
 

Modal Price
 

127
 

125
 

94
 

126
 

135
 

117
 

152
 

134
 

107
 

Source: Unpublished papers of Leon Mears, School of Economics, University of the
 
Philippines, Diliman, Quezon City.
 



TABLE 36
 

FARM TO RETAIL PRICE MARGINS FOR RICE, BY REGIONS, PHILIPPINES,
 
1957-1963
 

Average Average Margin as Percent of 
Region Margina/ Retail PrLcea/ Retail Price 

(Pesos Per 100 Kilos) 

II Ilocos 10.53 47.35 0.22 

III Cagayan Valley 13.42 46.35 0.29 

IV Central Luzon 10.63 48.07 0.22 

V Southern Tagalog 13.06 49.73 0.26 

VI Bicol 27.79 61.06 0.46 

VII Western Visayas 9.85 44.98 0.22 

VIII Eastern Visayas 12.17 47.67 0.26 

IX S & W Mindanao 17.35 49.92 0.35 

X N & E Mindanao 16.15 51.35 0.31 

a/ Average of trend observations (12-month moving average).
 
Source: Mangahas, M. The Response of Rice Farmers to Price, unpublished thesis,
 

University of the Philippines, Diliman, Quezon City; basic source data: DANR
 
and Central Bank of the Philippines.
 



TABLE 37
 

FARM PRICES OF WHITE CORN. BY REGION, 1957-1966
 

Region 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 

Philippines .19 .16 .12 

(pesos per kilo 

.17 

of 

.17 

shel led corn) 

.18 .24 .24 .26 .28 

II Ilocos .21 .21 .18 .20 .21 .23 .29 .28 .35 .32 

III Cagayan Valley .18 .16 .11 .15 .18 .16 .20 .22 .20 .28 

I-, IV 

V 

Central Luzon .19 

Southern Tagalog .18 

.19 

.17 

.15 

.15 

.19 

.18 

.22 

.22 

.20 

.20 

.25 

.29 

.29 

.29 

.31 

.22 

.33 

.26 

VI Bicol .19 .17 .12 .18 .19 .18 .22 .22 .25 .27 

VII 

VIII 

IX 

X 

Western Visayas 

Eastern Visayas 

S & W Mindanao 

N & E Mlindanao 

.20 

.20 

.17 

.19 

.16 

.16 

.14 

.16 

.12 

.13 

.09 

.11 

.17 

.19 

.15 

.18 

.90 

.20 

.17 

.18 

.17 

.20 

.17 

.18 

.24 

.27 

.23 

.25 

.24 

.25 

.20 

.21 

.26 

.28 

.22 

.27 

.29 

.29 

.22 

.26 

Source: Recto, A.E., 
of Philippines, 1965 

Price and Market Relationships for Corn in 
(source of basic data DANR). 

the Philippines, unpublished thesis, University 



TABLE 3R
 

FARM PRICES OF YELLOW CORN, BY REGION, 1957-1966
 

Region 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
 

(pesos per kilo of shelled corn) 

Philippines .19 .17 *11 .17 .19 .18 .24 .25 .26 .28 

II I]ocos .20 .18 .18 .21 .24 .24 .30 .29 .36 .34 

III Cagayan Valley .18 .17 .12 .16 .17 .15 .20 .22 .24 .27 

IV Central Luzon .20 .19 .15 .19 .22 .21 .26 .29 .31 .32 
I-

V Southern Tagalog .20 .16 .15 .20 .12 .22 .30 .29 .24 .27
 

VI Bicol .18 .18 .13 .18 .19 .17 .21 .23 .25 .27
 

VII Western Visayas .20 .16 .12 .16 .19 .17 .23 .24 .26 .27
 

VIII Eastern Visayas .18 .16 .13 .17 .19 .19 .26 .29 .25 .25
 

IX S & W Mindanao .17 .14 .09 .15 .17 .16 .22 .19 .18 .22 

X N & E Mindanao .20 .16 .12 .16 .17 .16 .22 .21 .31 .27 

Source: Recto, A. E., Price and Market Relationships for Corn in the Philippines, unpublished thesis, University 
of Philippines, 1965 (source of basic data DANR).
 



Wholesale and Retail Corn Prices
 

The wholesale price of yellow corn in Manila is usually
 
higher than the wholesale price of white corn. Wholesale
 
prices of white and yellow corn usually move in the same
 
direction, however. No significant seasonal variation in
 
tne wholesale price of corn in Manila is 
evident.
 

The retail price of yellow corn in Manila is usually
 
higher than the retail price of white corn. 
 The retail
 
prices of white and yellow corn tend to move 
in the same
 
direction. There is no significant seasonal variation in
 
the retail price of either white or yellow corn in Manila.
 
Prices have usually tended to increase for a year or so
 
and then decline for a year or so. The recent price trend
 
has been upward. The average monthly retail price of white
 
corn in Manila is shown in Table 39.
 

The margin between the farm and retail levels is 
usu
ally higher for yellow corn 
than for white corn. The av
erage farm to retail price spreads for white and yeliow
 
corn during the 1957 to 
1963 period are presented ;n
 
Table 40. The Cagayan Valley had the highest margins for
 
both white and yellow corn. Margins were lowest in the Il
ocos 
region for white corn and in the Southern Tagalog re
gion for yellow corn.
 

The Government's Price Policy
 

The Rice and Corn Administration presently procures
 
palay and corn 
through payment against warehouse receipts
 
or quedans. A farmer who wants to sell his palay 
 : corn
 
deposits his produce in any RCA bonded warehouse or FACO.IA
 
and receives a warehouse receipt (quedan) in return. The
 
farmer can then take the quedan to one of the rural tanks
 
and exchange it for cash. 
 The rice or corn held by the
 
warehouseman is milled upon order by RCA. 
The warehouseman
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TABLE 39 

RETAIL PRICE OF WIHITE CORN, BY MONTIIS. MANILA, 1957-1966 

Month 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 

.anunry 

February 

March 

.27 

.29 

.30 

.28 

.28 

.27 

(psos per 

.17 

.19 

.20 

kilo of 

.22 

.22 

.22 

she lled corn) 

.25 

.25 

.25 

.31 

.31 

.31 

.29 

.30 

.31 

.35 

.35 

.35 

38 

.36 

.37 

40 

.39 

.37 

April .30 .25 .20 .22 .27 .31 .32 - .40 .38 

May 

.June 

JSJuly 

.29 

.29 

.26 

.25 

.21 

.21 

.20 

.20 

.20 

.22 

.23 

.24 

.31 

.31 

.31 

.31 

.31 

.29 

.32 

.35 

.36 

-

-

.31 

.40 

.40 

.40 

.40 

.40 

.40 

August 

September 

.26 

.27 

.20 

.18 

.20 

.20 

.25 

.25 

.31 

.31 

.29 

.29 

.36 

.36 

.31 

a/ 

.40 

.37 

-

-

October 

November 

.28 

.28 

.18 

.17 

.20 

.20 

.25 

.25 

.31 

.31 

.28 

.26 

.36 

.35 

a/ 

a/ 

.37 

.38 

-

-

December 

Annual Average 

.27 

.28 

D't 

.22 

.21 

.20 

.25 

.23 

.31 

.29 

.28 

.29 

.35 

3.1 

a/ 

-

.40 

.38 

-

.39 

a' Not 
Note: 

availablv. 
Multiply%g'inta price by 

1 
2.2S 0..185 

Source: Rec to. A. E., , Price and Market Relationships for Corn in the Philippines, unpublished thesis, University 
of Phil ipp ines, 1965 (sourceo oI basic data DANR). 



FARM TO RETAIL. PPRICE SPREAD 

TABIE .10 

FOR CORN, fly REGION, PIIIIPPINES, 1957-1961 

Region Margin 

Wh ito Corn 

Retail 

Price 

Margin as 
Percent of 

Rota il Price Margin 

Yellow Corn 

Retnil 

Price 

Margin as 
Percent of 
Retail PrIce 

Nj 

S 

ITI 

IV 

V 

VI 

I ocos 

Cagayan 

Central 

Southern 

flicol 

'alley 

Luzon 

Tagalog 

4.6:3 

8.89 

7.49 

--

5.8.1 

27.06 

24.87 

27.06 

--

23..13 

(peso-, per 100 ki.los) 

0. 17 

0.36 

0.28 

--

0.25 

6.61 

8.52 

7.57 

4.99 

7.87 

27.06 

24.74 

27.55 

26.38 

25.50 

0.24 

0.34 

0.27 

0.19 

0.31 

VII Western Visayas 5.89 25.06 0.24 -- --

VIII Eaistern Visayas 5.68 23.36 0.24 7.40 24.92 0.30 

IX S ?W Iinianan 7.02 25.07 0.28 -- -- --

X N & l \indaniao 8.07 25.07 0.32 .... 

' TheIave-t'rage ma Ig ill f itgores ;1re oht.1 ined by suh tratting t he average, farm pri.- I rom the average
molth. Actual marg ins re'eive'd would depend )nI how long the c(Corn is hel 1( and where the corn is 

SI)tll'(.. . ct o. .'.. Price anid Market Relat im.sfhij. for101 Corn in t he Phil! ines . onpohl ishled thesis, 
Phil i pp nivs... 6I- . 

reta iI price 
marketed. 

Uni'.ersitv 

for 

of 

the same 

the 



is required to deliver to RCA 52 cavans of 56 kilos each
 

of second class milled rice for every 100 cavans of 46 kilos
 

of clean and dry palay purchased from the farmers. The rice
 

recovery in excess of 52 cavans and all by-products go to
 

the warehouseman to compensate him for the rental of sacks,
 

premium of the surety bond paid by his bonded warehouse,
 

milling fee, warehousing fee, handling and other incidental
 

expenses.
 

The RCA owned palay held by the warehouseman is to be
 

stored in a separate area of the warehouse and be subject
 

at all times to the inspection and supervision of RCA rep

resentatives. If the RCA palay is held for longer than
 

one year, the RCA pays the warehouseman a storage fee of 

P0.50 per cavan of carry-over palay.
 

The RCA deposits funds with the Philippine National
 

Bank (PNB) sufficient to cover the value of the quedans to
 

be presented to the PNB. The PN'B then transfers funds to 

its branch banks and RCA-designated agent banks. The PNB 

receives 3 percent per annum of the total value of the 

quedans paid for by the PXB. This is a payment for book

keeping and credit investigations carried out by the PNB 

and agent banks for the RCA. 

Authorized retailers who want to purchase RCA rice or
 

corn pay the agent banks for the rice or corn and receive 

a certificate which is taken to one of the RCA bonded ware

houses and exchanged for rice or corn. These certificates 

are then returned to the bank by the warehouseman and ex

changed for the original quedans issLed by the warehouse

man to the farmer. 

The Quedan System and RCA Warehouze Operation
 

The RCA's auedan system is in line with the government's
 

policy of working with private rice and corn dealers to the
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extent possible rather than directly competing with then. 
It also allows the RCA to ooerate with a minimum of direct 
cash outlays. The exact form of the quedan system varies 
somewhat from region to region depending on the warehouses 
available, the rural banks in the area and the s:ze of the 
RCA's administra:-ve staff in the recion. Althouah the 
22edan svstem nas some s,-ortcomings, it has proven flexible 
enough to be useful throughout the Philippines during the 

past year.
 

At the present time, the RCA appears to be more con
cerned with keeping the farm orice of rice high rather than 
keeping the retail price low. This policy is consistent 
with its goal of minimizing rice imports. Our projections 

of future rice oroduction implicitly assut,,e that thc RCA 
will continue to consider high farm prices relatively more 

important than low consumer prices. 

The prices paid by the RCA for palay and corn in dif
ferent regions are determined by the RCA Board of Admini
strators with the condition that the price of palay shall 
not be less than P16.00 oer cavan at 46 kg each of palay 
and not less than P13.00 per cavan at 56 kg each of corn.
 

The ability of the RCA to actually support prices at
 
these levels is partly determined by the availability of 
funds and warehouse facilities. The RCA's funds are seldom
 
sufficient to allow it to purchase the quantity of rice which
 
it wants to purchase. In order to stabilize prices, the 
RCA often has to hold rice and corn for long time periods. 

Thus the RCA requires a larger amount of money to handle a
 
given volume of rice or corn than private millers ,i.. Given
 

\ 
the present storage facilities, grain losses are bou_nd to 

be larger the longer the grain is held. Under the ouedan 
system, these losses are shifted to the rice and corn millers
 

who store RCA rice and corn. This in turn reduces the in
centive for bonded warehouses to cooperate with the RCA, 
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especially in regions where there are shortages of ware

house facilities. It seems likely that warehousemen, in
 

regions where production is increasing rapidly, will become
 

increasingly reluctant to participate in the present RCA
 

quedan system unless new.. warehouse facilities are built ra

pidly enough to handle production increases. 

RCA Price Support Operations 

Even if funds and w..arehouse facilities are available, 

the legal restrictions on the RCA often reduce its ability 

to activeiy participate in the rice and corn market. The 

RCA is required by law to purchase rice directly from pro

ducers and to give priority to those producers whose total 

production is less than 100 cavans. The RCA is required
 

to buy clean and dry rice a. d corn. Thus it is not in a 

position to make large purchases from rice dealers or to 

support the price of wet grain at some reasonable price 

below Pi6 per cavan of rice or P13 per cavan of corn. 

The RC\'s goal to stabilize retail prices reduces its 

ability to break even on the operation of large warehouse 

facilities. Such warehouse facilities are not likely to be 

profftable unless the total amount of grain handled by the 

facility during the year is at least 3 times the size of 

the warehouse. Price stabilization policies may require 

grain to be held for six months or longer thereby inc_. is

ing the storage cost per unit of grain handled. 

The RCA is restricted in the prices it can pay farmers
 

for their palay and corn. As a result, it is not always
 

able to compete with private dealers or t ob" :.n the amount 

of grain that it would like to buy. It would be impossible 

for the RCA to efficiently operate large storage unit:s .nless
 

the RCA was allowed complete freedom to alter its buying
 

and selling prices for grain.
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Future RCA Policies and Operations
 

The RCA will have to play an increasingly important
 

role in the marketing of rice and corn during the 1970's.
 

The RCA's price and import policies will be important fac

tors in determining if the actual increases in rice produc

tion are as large as the pro3ected increases. If production
 

increases are as large as expected, the RCA will have to 
be able to buy larger quantities of rice in the future to 
maintain farm prices and stabilize retail prices. 

The actions taken by the RCA during the next few years 

will undoubtedly affect the speed with which the grain mar
keting system of the Philippines is modernized. The res

trictions on the RCA prevent it from being able to operate 

\large, efficient, grain storage facilities. However, if
 

the RCA adopts price and import policies that will prevent
 

private grain dealers from e&rning reasonable profits on
 

such facilities, then the facilities are not likely to be
 

built ana if builL are not likely to operate.
 

€>-- The introduction of bulk grain handling in some parts 

of the Philippines will undoubtedly give a few grain dealers
 

increased control over rice prices. The RCA's ability to
 

reduce the market power of such dealers will depend partly
 

on the amount of grain controlled by the RCA. Thus the RCA
 

will undoubtedly have to continue to operate some warehouses
 

*in the future or to lease storage space from private ware

housemen.
 

Considering the restrictions on its operations, the 
RCA has done a remarkably good 3ob of maintaining rhe farm
 

price of palay. Its inability to maintain the retail price
 

of rice at the desired level was primarily due to the shor

tage of rice and the RCA's inability to place enough rice
 

in the right markets at the right time.
 

-126



If the world price of rice remains at its present high
 

level during the next few years and the anticipated rice
 

surplus develops, the RCA should be able to maintain the
 

present farm and retail prices of rice simply by regulating
 

rice exports. In this case, the RCA would not need to ex

pand the overall size of its purchasing operation although
 

it may want to direct more of its resources to the Bicol
 

and Visayas regions.
 

If the world price of rice falls by 1970, the RCA's
 

job will become increasingly difficult. Any attempt to
 

maintain the farm price of rice above the world price would
 

undoubtedly prove to be very expensive to the RCA. At the
 

present support price of palay, it would cost the RCA over
 

P145,000,000 3ust to purchase the surplus rice production
 

in 1970. Its actual losses would depend on its operating
 

costs and the level of the world price of rice relative
 

to the support price.
 

It seems likely that the world pric. of rice will re

main high enough during the next few years to allow the
 

RCA to maintain the farm price of palay at about P16 per
 

cavan. This appears to be a very favorable price to rice
 

producers and should be adequate to encourage rice producers
 

to support the government's efforts to increase rice pro

duction. The RCA will have to permit rice dealers to export 

rice, however. 

It is not recommended that the RCA undertake a program
 

to build up a large national stockpile of rice. Such a pro

gram would undoubtedly prove both expensive a..,I wasteful.
 

The cost of purchasing a two month supply of palay in 1970
 

at 1967 prices would be nearly P300,000,000. A great deal
 

of this palay would be wasted if stored in existing facilities.
 

If the palay were to be stored in modern facilities, it would
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be necessary to construct enough new capacity to store about
 

850,000 metric tons of rice by 1970. Even if this storage
 

capacity could be constructed for as little as US$100 per 
metric ton, the total cost of the facilities to store stock

piled palay would be about US$85,000,000 or P331,500,000. 
Such funds could undoubtedly be used more productively 

elsewhere. 
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CHAPTER VIII
 

LIVESTOCK AND POULTRY
 

Introduction
 

New emphasis is being placed on increasing the produc

tion of livestock and poultry in the Philippines. The com

bination of favorable meat prices and moderate feed prices
 

has produced an environment conducive to increased livestock
 

and poultry production. Private and governmental organi

zations are now beginning to promote livestock production
 

on a commercial rather than on a home unit basis. Nutri

tion experts predict, however, that during the 1970's the
 

Philippines will be able to produce only 75 percent of the
 

amount of meat and poultry that is considered nutritionally
 

desirable. 1/ The past performance and the factors expected
 

to influence the future events in the poultry and livestock
 

industry are examined below to assess the capacity of this
 

industry to meet the challenge posed by a rapidly expanding
 

population.
 

Livestock
 

Hogs
 

Hogs are the principal source of red meat in the Phi

lippines. It is estimated that pork constituted approxi

mately 77 percent of the total annual meat production (ex

cluding poultry) during the four year period 1963-1967.
 

Government statistics indicate that pork repre!ents 64 per

cent of annual consumption of meat and meat products.
 

1/ Intengan, Carmen. "The Food Needs in the Philippines,"
 
a paper presernted to the Second Conference on Population,
 
November 27-29, 1967, Manila, Table 8, p. 19.
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The hog population of the Philippines increased by about
 

20 percent between 1965 and 1966, according to DANR esti

mates. Approximately 20 percent of the hog population is
 

located in the Eastern Visayas, and another 20 percent in
 

North and East Mindanao (Table 41).
 

Prospects are favcrable for a more rapid growth of hog
 

numbers duri.ng the next few years. Supplies of feed grains
 

improved during 1967 and pork prices were favorable to pro

ducers. It is estimated that the cost of feed represents 

approximately 70 percent of 
the total cost of pork produc

tion in the Philippines. Therefore, the expansion of the
 

hog industry depends largely upon an available supply of
 

reasonably priced feeds. Domestic corn production is ex

pected to increase significantly during the next few y-ears.
 

Thus, there is reason to believe that, on the average, the
 
relationship of feed pri.ces 
to pork prices will continue to
 

be favorable to hog producers during the coming decade. 

The Development Bank of the Philippines (DBP) is now
 

putting emphasis on cattle ar.d hog production. Its piggery
 

financing plan aims at finarcing at least fifteen large
 

scale piggery projects a year for the next ten years. The
 

total cost of this 
ten year program is estimated to be
 

P18,000,000. The 150 projects are expected to produce
 

73,437 tons of pork within the 10 year period and to in
crease the foundation herds 
from 7,950 head of swine to
 

176,690 head. Estimated projections, based on DANR data
 

shown in Table 42, suggest that the hog population may
 

increase by as much as 5 percent per year, on 
the average,
 

between 1967 and 1980, with hog numbers reaching nearly
 

10 million head by 1980.
 

Cattle
 

The rate of growth of the cattle population has been
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TAnI.F 41 

t.I1 2T('K ANIIJIV(Kl142.7 IA616%I Ir I MSll( I 16 3966 

_R _r Pe rrenI 3Per. lt ,.t-r Per'r,2'T...... IN.-.er.c %1r P".r -1. 14-1- .. r Percent muJbr Perrt N-adkr .'.r- _1.rnt M._tr 

II 

3I2 

IV 

13 

VII 

1il 

IX 

x 

I1.'.. 1466.1I 

(eCayan 3allVy 310.3 

C.ntral w.-,-n' 401.2 

.South nr T.lc.l,.% 260.2 

lIt.',l 402.0 

.l.rI. V1..av.ao 5316. 

la.t.rn V1I3V*1 41I.0 

16. VInd.n- 710.5 

16 . r | lndan-, 267.5 

4.0 

10.5 

11.0 

7.2 

1.1 

15.4 

13.3 

19.6 

7.9 

do .6t 

44.3 

223.6 

174.1 

135.16 

144.0 

130.5 

503.9 

242.7 

4.4 

2.16 

14.2 

11.0 

1.4 

9.3 

4.1 

31.6 

9,01 

17.1 

12.1 

1.6 

52.6 

33.0 

22.6 

34A6 

49.4 

35.9 

6.7 

4.7 

7.2 

20.5 

12.16 

3.1 

23.5 

1.2 

5.6 

Ism1.1 

5911.1 

571.3 

791.2 

717.3 

62.7.3 

1.445.4 

553.3 

1.421.) 

2 3 

1.7 

1.3 

13.4 

10.4 

9.3 

20.9 

1.0 

20.5 
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14.4 

10.0 

41.4 

31,3 

209.3 

23.5 

1111,4 

44. 

5 A 

2 3 

17.1 

20.0 

5.1 

2?.? 

3.5 

30.7 

7.3 

0 3 

0.2 

0.9 

it/ 

0.1 

0.3 

0,2 

IL 

L/ 

I5 0 

30.0 

43.0 

5.0 

25.0 

20.0 

064 0 

3.501.3 

77.ls's 

9*.673.6 

3. 4.3 

IO. 16 .1 

9.54.1 

16.160.7 

5,907.3 

I 0 

S.1 

11.4 

14.2 

S.6 

16.0 

14.0 

23,1 

1.7 

25.0 

47.06 

124.5 

391.6 

331.7 

IN0.7 

144.4 

7316.5 

131.3 

1.2 

2.3 

6.2 

19.3 

16.3 

4.9 

7.1 

362.3 

6.5 

0,2 

4. 

10.2 

5.1 

17.0 

14.4 

2.9 

16.2 

1.4 

n 3 

6 

14,5 

7.3 

24.2 

20.5 

1.7 

11.7 

22.0 

o , 

6.0 

16.5 

23.4 

3.3 

31.6 

13.6 

24. 

5.9 

0 r2 

4.7 

14.62 

in 4 

2 6 

24.06 

10.7 

19.3 

4.6 
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t-ro than 1In1 h-d-l
 
.,ce 94% (Denpartment stlAg~riculture and N;atural Rt-trur('em)
 



fairly rapid during the past ten years. Cattle numbers in
creased by over 80 
percent between 1956 and 1966. Even so,
 
the per capita consumption of beef in the Philippines is
 
estimated to be less than 15 percent of the per capita pork
 
consumption. Total beef production during 1966 has been es
timated at 46,000 metric tons from 342,000 head of cattle
 
with an average carcass weight of 135 
kilos. 2/ According
 

to the Bureau of Census and Statistics, 1966 beef exports
 
totaled 1,733 metric tons or only 3 percent of total beef
 

consumption.
 

Over 31 percent of the cattle population in 1966 was
 
located in the Southern and Western Mindanao region and
 
around 14 percent in Central Luzon (Table 41).
 

The Development Bank of the Philippines (DBP) has 
un
dertaken to finance a minimum of 20,000 hectares of ranch
 
land a year, each year over a 13 year period at a cost of
 
P3.62 million per year. This 260,000 hectares of pasture
 
and ranch land is expected to provide for an additional
 

429,000 head of cattle. An estimated 176,040 head or
 
40,806 metric tons of beef will be available for slaughter
 

from these herds over this time period.
 

The Bureau of Animal Industry (BAI) is conducting sev
eral programs to upgrade the existing stock through impor
tation of breeding animals, artificial insemination, estab
lishment and maintenance of breeding stations, and livestock
 

disposal.
 

The increased attention being given the cattle indus
try by government and private agencies and the inctiased
 

2-/ Livestock Report, U. S. Agricultural Attache's Office,
 
Manila, August 25, 1967, p. 3.
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TABLE 42
 

CATTLE, CHICKEN, AND HOG POPULATION IN THE
 
PHILIPPINES, 1950 THROUGH 1966,
 

WITH PROJECTIONS FOR 1970, 1975, AND 1980
 

Year Cattle 


1950 698 

1951 715 

1952 739 

1953 762 

1954 763 

1955 806 

1956 861 

1957 883 

1958 896 

1959 933 

1960 1,110 

1961 1,055 

1962 1,094 

1963 1,197 

1964 1,383 

1965 1,560 

1966 1,582 

1970a/ 1,640 

1975a/ 1,905 

19802/ 2,171 


1.tt/ 524.7 


,ib"C/ 53.1 


Chickens Hogs 

(Thousands) 

25,235 3,899 
28,055 4,159 
32,090 4,443 
37,392 4,794 
39,805 4,868 
44,584 5,289 
49,776 5,750 
51,839 6,026 
52,409 6,084 
56,142 6,574 
52,335 6,573 
49,984 6,191 
51,354 6,726 
48,624 6,234 
51,648 6,616 
56,929 6,938 
68,122 6,914 
70,094 8,008 
79,782 8,941 
89,470 9,874 

29,404.0 4,089.7 

1,937.6 186.6 

straight line least sq.-are regressions
a/ Figures based on 

using DANR data for 1950 to 1966 except where otherwise
 

noted, the regression line is N=a+bX where N is the number
 

of livestock in thousands and X is year with 1950=1,
 
1970=21, and 1980=31.
 

b/ Regression line intercept.
 
c/ Regression lire slope.
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production of feed grains will allow moderate gains in the
 

production of cattle over the next few years. The expected
 

average rate of growth in the cattle population is 3 percent
 

per year, and cattle numbers are expected to exceed 2 million
 

by 1980 (Table 42).
 

Chickens
 

Chickens and other poultry are raised by most Filipino
 

farmers. About 95 percent of the chickens raised are of the
 

native variety and the remaining 5 percent are hybrid chic

kens used primarily for egg production. Almost a quarter
 

of the birds are located in the Southern and Western Mindan

ao region and another quarter are produced around Manila in
 

the Central Luzon-Scuthern Tagalog regions (Table 41).
 

Chickens are the second largest source of meat in the 
Philippines. On the average, 50 percent of the chicken pop

ulation is slaughtered yearly for meat purposes. 1/ The 

chicken population is expected to increase approximately
 
30 percent between 1966 and 1980 with the number of chickens
 

reaching nearly 90 million (Table 42).
 

Other Livestock and Poultry 

Other livestock and poultry in the Philippines will
 

continue to be of some, but still relatively minor, impor

tance. They will not be major factors in feed consumption.
 

U. S. Department of Agriculture, "The Philippines Long

Term Projection of Supply and Demand for Selected Agri
culture Products," Regional Analysis Division-Economic
 
Research Service, ERS-Forelan-34, 1961, p. 127.
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CHAPTER IX
 

RICE 

Introduction
 

Rice is by far the most important food crop grown in
 

the Philippines. Palay (rough rice) is produced in every
 

region of the country and rice is the staple food for nearly
 

80 percent of the population. Nearly 31 percent of the cul

tivated land of the Philippires was planted to palay in
 

1965.
 

Over 1,041,000 palay farms were enumerated in the 1960
 

agricultural census of the Philippines. The average palay
 

farm was approximately 3.0 hectares in size. About 20 per

cent of the palay farms were larger than 10 hectares while
 

less than 2 percent were larger than 200 hectares. The
 

average size of palay farms varies considerably from one
 

region to another. In general, the smallest farms are
 

found in the Cagayan Valley, Central Luzon, and Southern
 

Tagalog.
 

A large number of different rice varieties are grown 

in the Philippines. The Rice and Corn Administration (RCA), 

for example, lists 30 different varieties in its buying 

price bulletins. Rice is usually classified as Fancy, 

Special, or Ordinary depending on the variety, condition 

of the grain, percentage of grains broken, and freedom from 

foreign matter. Wagwag, Mli.for, and Milagrosa are fre

quently classified as Fancy. Varieties such as BE-3, BPI

76, Raminad, IR-8, Intan, and Elon-Elon are usually classi

fied as Special. The Peta and Macan varieties are gener

ally considered to be Ordinary varieties. 
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FIGURE -X
 

HARVESTING AND MARKETING SEASONS
 
IN MAJOR RICE GROWING PROVINCES
 

( IST AND 2ND CROP LOWLAND")
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Planting and Harvesting Rice
 

The planting and cultivation practices used to grow
 

rice vary somewhat from region to region and depend to a
 

large extent on whether the rice grown is upland rice, low

land irrigated rice, or lowland non-irrigated rice.
 

Farmers raising upland rice use kaingin methods of cul

tivation. They clear a hillside of trees and vegetation and 

plant rice on the land for several years until yields be

come too low to justify further cropping. Only one crop 

of upland rice is obtained each year. Yields of upland 

rice are very low and cultivation practices result in sub

stantial amounts of soil erosion in many areas. 

Farmers raising lowland rice are often able to obtain
 

two crops during the year. The amount of land planted to
 

a second crop is usually about 20 percent of the lowland
 

area planted to the first rice crop. The relative impor

tance of second crop lowland rice will increase, however,
 

as more land is irrigated. The first crop is usually planted
 

from June to September and harvested from October to January.
 

A second crop may be planted from November to February and
 

harvested during the March to June period with April being
 

the largest second crop harvest season in most regions.
 

The exact timing of the planting varies considerably be

tween regions and from year to year within any given region
 

depending on the rainfall. A harvesting calendar for rice
 

grown in several of the main production areas is presented
 

as Figure X. The percentage distribution of palay har

vest by month is found in Table 43.
 

The introduction of new high yielding varieties will
 

tend to reduce the seasonal variation in the amount of rice
 

harvested. Varieties such as IR-8 can be harvested in
 

about 125 days. It is therefore possible to obtain about
 

two and a half crops a year on irrigated land using these
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TABIE .13
 

M1ONTIILY PERCENTAGE I)ISTRIIUJTION OF"PAIAY HARVEST.
 
BY REGION. I'll IIPPINES. 1955 1950l 

Month 

T1 

I Ioc:os 

TTI 

Caga.van 

I-
Centr al 

I,11,o.l 
Southern 
Taga log 

VI 

Bicol 

V 
Western 
V is ya.s 

VI II 
Eas tern 
V"ia yas 

TX 
S & W 

%Iindanao 

X 
N & E 

Mli ndanao 
Philip
pines 

January 

February 

March 

1 April 

00.ay 

7.36 

2.85 

--

0.57 

I .413 

16. .10 

20.00 

11.70 

12.67 

--

19.82 

.1.19 

:1.51 

1.1,1 

1.16 

10. 76 

7.47 

3. 81 

3. 88 

2.88 

15.13 

9.05 

7.3.1 

11.78 

3.87 

18.70 

1.75 

2.55 

1.01 

1.38 

0.16 

8.59 

39.11 

2,81 

13.50 

0.28 

0..1 

0.33 

0.59 

7.67 

6.58 

6.91 

14.15 

41.92 

1,1.44 

5.30 

4.87 

7.54 

1.57 

June 

July 

August 

September 

O'tobor 

N rvemheir 

December 

0.86 

--

1.46 

6.82 

12.7.1 

22.51 

.13.40 

:1.32 

7.5-1 

5.42 

6.8.1 

2.42 

5.46 

6.23 

0. 63 

0.61 

0. 96 

0.73 

7.72 

29. 18 

30.25 

6. 67 

0.91 

8.04 

13.68 

16.95 

8. 63 

16.30 

1.86 

7.51 

2.68 

5.21 

13.66 

15.76 

6. 85 

--

--

0..15 

6.99 

32.06 

19.05 

17.4.1 

-. 32 

--

--

0.82 

31.87 

9.71 

1.17 

1.61 

3.51 

18.55 

6.05 

17.23 

27.92 

10.28 

1.78 

.1.83 

10.82 

13.86 

7.19 

7.69 

13. 60 

2.05 

2.17 

1.53 

5.59 

15.57 

18.71 

17. 66 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

aI' Crop year.
Sourc:e: Dimas A. Maulit. "Palay Harvest and tle., Supply of Ri:e" Phil ippinl. Statistician. June* 1957. 96. 



early maturing varieties. Some farmers are now beginning to
 

use continuous planting and harvesting systems. Thus, the
 

percentage distribution of palay harvest by month presented
 

in Table 43 will slowly change during the 1970's. Less
 

storage space will be needed to store a given volume of rice
 

production as the seasonal variations in production are
 

reduced.
 

Drying and Threshing
 

The extent to which palay is allowed to dry in the
 

field before being threshed varies from region to region.
 

Farmers in the Nueva Ecija area allow much of the palay to
 

be dried in the field while in Leyte more of the palay is
 

allowed to dry in the farmer's home after threshing. Sun

drying of palay on banboo mats is common practice through

out the Philippines.
 

Threshing of palay, either before or after drying, is
 

performed in several different ways. Most of the palay is
 

threshed by machine in the Nueva Ecija area while the basic
 

procedure in threshing in Iloilo is to tramp the grain out
 

of the straw by human feet. Pounding the rice and use of 

work animals to tramp out the grain are common practices in 

Cagayan. 

The use of threshing machines makes it possible to 

clean the rice at the time of harvest. Hand winnowing is 

commonly used throughout the Philippines. In lloilo, the 

practice of pouring palay from an elevated platform and 

allowing the wind to carry the empty grains aou chaff away 

is commonly used. Present cleaning practices of farmers
 

frequently result in excessive amounts of empty hulls, chaff
 

and dirt left with the palay.
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Rice Storage
 

Most rice farmers store some palay on the farm. Sev

eral different forms of storage structures are commonly used
 

for palay. The particular form of storage used depends par

zly on the size of the farm of operation and the region in
 

which the farm is located. Bamboo baskets, located under
 

the farm houses, are used throughout the Philippines and
 

are especially common in Central Luzon. Farmers in the Ca

gayan Valley region make more use of small granaries or bo

degas while much of the palay in Iloilo and Leyte is stored
 

in homes. Rice stored in granaries and homes may be stored
 

loose, in boxes, or burlap bags.
 

Landlords deposit most of their rice in commercial ware

houses usually on an outright sales basis. Thus, very little
 

of the landlord's share of the crop is stored on the farm
 

for any length of time.
 

Marketing Rice
 

There are substantial differences between regions with
 

respect to the percentage of palay marketed. Official es

timates of the DANR indicate that 30 to 40 percent of the
 

total production of palay is "market directed" in surplus
 

regions (Table 44). The introduction of high yielding va

rieties will tend to increase the percentage of total
 

palay production marketed.
 

Methods of Selling Rice
 

Local rice mills and local palay wholesalers are the
 

most important market outlets for both farmers and land

lords. The general practice in paying for palay is cash
 

on delivery. A large proportion of the rice marketed by
 

farmers is sold on an advance sales basis. The rice
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TABLE 44
 

DISPOSITION OF PALAY OUTPUT IN TIE PIII.IPPINES,/BY REGION, 1960-1961
 

II III IV V VI VII VIII IX X 
Central Southern Western Eastern S & W N & E 

Philippines Ilocos Cagayan Luzon Tagalog lic:ol Visayas Visayas Mindanao Mindanao 

(percent)
 

/
Market Directediv	 46.6 24.2 48.1 58.8 37.7 43.7 39.1 30.0 57.8 33.1
 

1. 	 Rent and/or Share to Land yrdC/ 21.2 18.2 13.6 35.4 2.1.3 26.3 22.7 l1i.5 9.6 6.0
 
-
2. 	 Debt Service of Operators 7.7 0.6 8.0 14.6 3.3 7.8 3.9 4.4 4.9 1.6
 

3. 	 Sold and/or gi,., exchange
 
for services 17.7 5.4 26.5 8.8 10.1 9.6 12.5 11.1 43.3 25.5
 

Non-Market Directed 	 53.4 75.8 51.9 41.2 62.3 56.3 60.9 70.0 42.2 66.9
 

4. 	Payments for harvesting, 
threshing and hauling 13.8 6.3 9.H 13.4 16.6 11.3 14.4 12.9 4.2 16.3 

5. 	 Seed 3.6 3.8 3.8 2.9 5.4 4.8 3.5 4.1 2.6 4.3
 

F(,eed 1.3 0.3 0.8 1.8 1.1 1.4 1.0 1.1 0.4 0.8 
Was te .................... 

Other 1.0 0.1 0.9 0.3 0.1 0.5 1.9 0.4 3.0 1.1 
6. 	 Consumed by farm family 33.7 65.3 36.6 22.8 39.1 38.3 -- 51.5 32.0 44.4
 

-- -- -- -- -- 40.1 -- -- -7. 	 Gross Addition to Inventory --

Total Output 	 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
 

a/ DANR (Regions).
 
!/ Marketed surplus.
 
c/ Surveys not available as to market direction of items 1 and .1, but experience indicates major portion goes in direction as indicated,
 

with that portion of items I and 4 going in opposite direction probably balance. 
d/ Refers to repayment of loans and interest to: landlord, and other creditors. 
Source: Crop and L.ivestock Survey, DANR, BAE. 



wholesaler or miller advances credit to the farmer and is
 

repaid in palay at harvest time. The marketing of palay by
 
landlords is less often related to credit advances and thus
 

most of the palay marketed by landlords is on an outright
 

sales basis. The introduction of high yielding varieties
 

will tend to reduce the farmers' dependence on credit from
 
palay dealers. They will still be forced to sell their
 

palay shorthly after harvest, however, unless on-farm stor

age facilities are expanded.
 

Most of the palay marketed by farmers is sold within 
a month after harvest. Landlords will often hold their 

share of the rice for 2 to 3 months before marketing it. 

Pricing of Rice
 

Palay buyers and local rice dealers are the main source
 

of price information for both farmers and landlords. Tran

sient rice dealers, retailers, and government agencies also
 
provide farmers with some price information.
 

Palay is usually sold by the cavan (46 kg.). The ac
tual price received depends on the type of rice, the esti

mated moisture content, how clean the rice is and whether
 

the farmer or wholesaler transports the rice to the ware

house. Palay prices are usually lowest at harvest time.
 
Thus, most farmers could receive high prices for their
 

palay if they were able to hold it for a longer period of
 

time.
 

The Location of Rice Production
 

Central Luzon is the most important rice producing
 
region in the Philippines at the present time and is ex

pected to become a relatively more important rice producing
 
Lregion in the future. During the 1965-66 season, nearly
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twice as much rice was produced in Central Luzon as in any 

other region. The research team expects that about one

third of the nation's total production of palay will come 

from the Central Luzon region in 1980. Over 10 percent of 

the palay produced in the Philippines in 1965-66 came from 

Southern and Western Mindanao. The relative importance of 

this region is expected to increase during the next 15 years. 

According to the research team's estimates, the Southern 

and Western Mindanao region will be producing over 15 per

cent of the nation's palay by 1980. A detailed breakdown 

of palay production by region for the 1956-66 period is 

given in Table 45 while the area planted (or harvested) 

is presented in Table 46. 

Rice Yields
 

The average yield of palay for the Philippines was
 

1.3 metric tons per hectare in 1965-66, one of the lowest 

in the world. Average yields for palay have increased at 

the rate of less than 1 percent per year during the past 

10 years. Since 1960, the average yield of palay has been 

:ighest in Central Luzon and lowest in the Eastern Visayas 

and Northern and Eastern Mindanao. Average yields have 

decreased throughout the past i0 years in the Eastern Vi

sayas, Northern and Eastern Mindanao and Southern and Wes

tern Mindanao. Reductions in yields in Southern and Wes

tern Mindanao are partially explained by the rapid expan

sion in the amount of land devoted to rice in the region.
 

Average yields have been falling as less productive land
 

has been brought under cultivation. Palay yields by region
 

for the 1956-66 period are presented in Table 47.
 

The government's present rice program is 'irected
 

towards those provinces with the largest amount of irri

gated land. As a result, the differences between regions
 

with respect to yields will widen during the next 15 years.
 

By 1980, for example, the research team expects the average
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PA AI.¥ YII:I.* BY 

TAII.: 

[II ,GIO . 

-17 

I'll 11.1 I'll s, . IINE "19 5 - 1966 

Ih~ o1955-56 i 5;-57 1957-5M I45N-59 I 45-0 196o-6 I 1961-62 1962-63 1963-6.1 1964 -65 1965-66 

I1 

III 

tV 

I ocom 

Cg.1 

Ch,tr:li 

V:aIlley 

Iuzon 

1.1.1 

1.25 

1.61 

1 19 

1.25 

1 .61 

o. 97 

11.08 

1.41 

1.00 

1.28 

1.51 

(IT per 

(.99 

1.38 

1.39 

hit'ctar,.) 

1.20 

1.09 

1.37 

1.33 

1.21 

1.79 

1.25 

1.28 

1.82 

1.20 

1.13 

1.86 

1.26 

1.21 

1.82 

1.45 

1.52 

1.98 

V 

VI 

VII 

VIII 

IX 

x 

Southern TgnIog 

Il -ol 

Wternt,.r Vsays 

Eao:ste.rn Vx:synm 

S k. W litndtlla:o 

N .E% lindl:nao 

1.11 

0.89 

0.88 

1.03 

1.35 

1.35 

1.10 

0) H6 

0.91 

1.08 

1.36 

1.39 

0.97 

).83 

0.H2 

0.72 

1.03 

0.83 

1.01 

1.97 

0.86 

0.8.1 

1.04 

1.60 

1.06 

1.04 

1.07 

0.90 

1.03 

0.92 

1.05 

1.02 

1.26 

0.89 

1.13 

0.84 

1.19 

1.10 

1.24 

0.89 

1.14 

0.84 

1.13 

1.23 

1.16 

0.89 

1.27 

0.82 

1.10 

1.21 

1.19 

0.85 

1.26 

0.89 

1.09 

1.22 

1.28 

0.87 

1.04 

0.92 

1.18 

1.50 

1.09 

0.70 

1.05 

0.85 

Plllppt.x 1.19 1.21 1.02 1.12 1.13 1.16 1.23 1.25 1.24 1.25 1.31 

Note*: Asumpto1 
Soure.: DIASH 

n 
amnd 

I Caivan -14 rKil1es. 
unpubheLd r.xpers o' Lcon A. M~ears. School of' Fonomics, Un iversi ty of the Phil ippines. Dil iman. Quezon City. 



yield of palay in Central Luzon to be over 3 times as large
 

as the average yield in Northern and Eastern Mindanao.
 

Projected Rice Production
 

Rice production in the Philippines in 1980 is estimated
 

to be almost double the 4.1 million metric tons produced in
 

1967. The introduction and rapid acceptance of new high
 

yielding rice varieties in the Philippines in addition to
 

other technological advances makes past trends inadequate
 

as a basis for projecting future rice production. The pro

jections presented in this section are based on a set of
 

assumptions about the amount of new land used to produce
 

rice, the amount of irrigated land planted to the new vari

eties, the average yields of the old and new varieties, and
 

the amount of land used to produce a second crop of rice.
 

In general, these assumptions are based on the research
 

team's belief that the Philippine government will be rea

sonably successful in meeting its irrigation targets and
 

its targets for the introduction of the new rice varieties.
 

The attainment of the production targets will be pos

sible only if rice farmers are able to obtain the credit
 

needed to purchase the additional inputs required to obtain
 

high yields from the new varieties and are able to sell
 

their palay at a reasonable price. Credit appears to be
 

available at the present time. As production increases,
 

it will become more difficult for the Philippine government
 

to assure farmers reasonable prices for their rice. Plans
 

should be made now to alter the government's price support
 

program to meet anticipated changes in future production.
 

Additions to Rice Land
 

Increases in land area devoted to rice can come from
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two sources: (I) new land brought under cultivation and
 

(2) increases in second crop planting. The rate of increase 

of new land being brought under cultivation in the late 

forties and early fifties was approximately equal to the 

rate of population growth. The rate of expansion of new 

land brought under cultivation began to decline in the late 

1950's however. The research team projections are based 

on the assumption that the geographic area allocated to 

rice cultivation will increase at the rate of only one 

and one-half percent per year. 1/ The research team fur

ther assumes that three-fifths of this increment will be 

used to produce upland rice while the remaining two-fiftns 

.'1 be planted to a first season crop of lowland rice. 

It is estimated that 15 percent of the new land used to 

produce lowland rice will also produce a second crop of
 

unirrigated rice. Increases in the irriga'Ed land planted
 

to rice are assumed to come from unirrigated lands pre

vioucly planted to rice.
 

For the purpose of this study, it is assumed that 

additional irrigated lands amounting to 410,000 hectares 

will be added by 1975, and that another 410,000 will be 

added by 1980. These assumptions seem reasonable in light 

of past achievement records of the National Irrigation Ad

ministration and the Irrigation Service Unit. 2/ Official
 

RCPCC targets for additions to irrigated land are higher
 

than this but the actual additions to irrigated land havE
 

usually been considerably short of the targets in the past. 

i/ This assumption is based on Dr. Frank Golay's 5-_dy en
titled Philippines: Cereal Requirements in 1990: In
troduction and Summary, Cornell University, commissioned
 
by Agency for International Development, 1967, pp. 65-66.
 

2/ For a more detailed discussion see Chapter 4 of
 
Philippines: Cereal Requirements in 1990: Introduction
 
and Summary.
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Land Planted to New Rice Varieties
 

The RCPCC has programmed the following areas as their 

targets for the amount of land to be planted to new rice
 

varieties
 

1968-69 450,000 hectares
 

1969-70 470,000 hectares
 

Since it seems unlikely that these targets will be
 

achieved in their entirety, it is assumed that the follow

ing areas will be planted to the high yielding varieties:
 

1968-69 350,000 hectares 

1969-70 450,000 hectares 

1975 600,000 hectares 

1980 700,000 hectares 

Land Planted to Rice by Regions
 

To obtain .-egional estimates of the amount of land
 

planted to rice, 3-year averages of the areas (1964-1966)
 

producing first and second crop, irrigated and non-irrigated,
 

rice and upland rice were used.
 

The estimated increments in land area, irrigated land,
 

etc., were added to the national figures for the crop year
 

1965-66 to obtain the estimated land in rice production in
 

1968/69, 1970, 1975 and 1980. The regional averages ob

tained for the 1964-66 period were used as a basis for es

timating the projected regional distribution of the land
 

areas devoted to rice. The resulting projections of land
 

area are presented in Table 48.
 

In earlier trials, attempts were made to estimate re

gional areas with the use of past trends and the percentage
 

distribution based on the 1960 census. This approach could
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not be used, however, because by 1980 some regions would
 

have 	had land areas planted to rice in excess of the cul

tivated land or irrigated areas in excess of the areas
 

which could possibly be cultivated.
 

After the area estimates were made, projections of
 

production were obtained using the following assumptions:
 

(1) 	There are regional differences in the yields
 

of first crop lowland (irrigated and non

irrigated), second crop lowland (irrigated
 

and non-irrigated) and upland rice.
 

(2) 	That rice yields would be higher in the
 

RCPCC target areas.
 

Yield Estimates
 

The average yields were obtained fo. crop year 1964-66
 
and used to estimate the regionz.l production by type of crop
 

in the non-tarcet areas in the low and in the medium series.
 

For 	the high .eries in the non-target areas, the yield per
 

hectarE was increased by two cavans for each of the chosen 

years: 1970, 1975 and 1980, so that by 1980, the average 
yields were 6 cavans per hectare greater than the 1964-66 
average yields. For the target areas, the following yield 
factors were used for irrigated palay: 1969-70, 90 cavans
 

per hectare; 1975, 100 cavans per hectare; and 1980, 110
 
cavans per hectare. For the low series, the factors used
 

were for irrigated pdlay: 90 cavans per hectare in 1970
 

and 1975, and 95 cavans per hectare in 1980. :t is possible
 

that even in the non-target areas yields might go up after
 

1970 as a consequence of the diffusion of improved practices.
 

If so, total production will be even higher than estimated
 

here.
 

-151



FIGURE = 

PRODUCTION OF PALAY , PHILIPPINES.,1956-1966 
WITH PROJECTIONS TO 1980 

P 

10 

HIGH, MEDIUM AND LOW SERIES PROJECTED 

PRODUCTION TRENDS BASED ON THE 
ASSUMPTION OF INCREASES IN BOTH YIELDS -

O 

0 1 
AND IRRIGATED LAND AREA 

-°" op 

_ S. 

z ' 

g 6 -"°__°'°__ 

PROJECTED TREND OF I -6-1966 PRODUCTION 

-EAST-SQUARE TREND LINE 
P = 3.70 + 0.084T 
(T= AT 1961) 

0 2 
z 

1955 IA57 1959 1961 1963 1965 1967 1969 1974 1980 
YEAR T 



Projections of Rice Production
 

A trend line based on past production figures for 1956
 

to 1966 was computed by means of least squares. Projections
 

of palay production based on the trend line and the three
 

sets of assumptions about yields are presented in Table 49
 

and shown graphically in Figure XI. Using the medium series,
 

production is estimated to increase from about 4.1 million
 

metric tons of palay in 1967 to over 5.5 million metric tons
 

in 1970 and to about 8.1 million metric tons in 1980. This
 

represents an average annual rate of increase of about 4.6
 

percent between 1970 and 1980. These are substantial in

creases in production but the Philippines is entirely capable
 

of producing 8.1 million metric tons of palay by 1980 if
 

present irrigation programs are carried out and farmers with
 

irrigated land can be induced to plant high yielding rice
 

varieties.
 

A detailed breakdown of the medium projections for the
 

Philippines are given in Table 50 and the projections of
 

regional production are presented in Tables 51, 52 and 53.
 

In 1970, approximately 42 percent of the total production
 

of palay will come from the first crop on irrigated land.
 

By 1980, over 50 percent of palay production will come
 

from first crop irrigated land.
 

Central Luzon will continue to be the most important
 

rice producing region in the Philippines. According to the
 

medium projections, about 29 percent of total palay produc

tior, will come from the Central Luzon region in 1970 and
 

about 33 percent in 1980.
 

Southern and Western Mindanao will continue to be the 

nation's second most important rice producing region through

out the 1970's. However, the relative importance of Southern 

and Western Mindanao will remain about constant during tne 

1970 's. 
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TABLE 49
 

ESTIMATED PRODUCTION OF PALAY IN THE PHILIPPINES, 
PROJECTED FOR YEARS 1970, 1975, AND 1980 

Production 

Estimate 1970 1975 1980 

(Metric Tons) 

Trend 4,465,000 4,876,000 5,296,000 

Low 5,345,348 6,166,963 7,204,887 

Medium 5,533,558 6,795,198 8,105,919 

High 5,856,398 7,396,218 9,0J5,584 



TABLE 50
 

SOURCE OF PALAY ESTIMATED PRODUCTIONa/ IN THE PHILIPPINES,
 
PROJECTED FOR YEARS 1970, 1975, AND 1980
 

Source of
 
Production 


1st Crop Irrigated 


1st Crop Non-Irrigated 


2nd Crop Irrigated 


2nd Crop Non-Irrigated 


Uplcl d and Kaingin 


TOTAL PROPY* 'ION 


1970 


(1,000 Metric Tons)
 

2,323 


1,664 


762 


198 


584 


5,533 


a! Based on medium production series for palay.
 

1975 1980
 

3,322 4,139
 

1,460 1,395
 

1,082 1,473
 

241 297
 

688 799
 

6,795 8,105
 



TABLE 51 

PROJECTED CONSUMPTION, PRODUCTION, AND SURPLUS OR DEFICIT 
OF PALAY, BY REGION, PHILIPPINES, 1970 

Region 

Per Capita 
Consumption 
of Palay 

Food 
Consumption 

, Seed, Fee 
and Waste-

Total 
Consumption 

1970 
Production -

Surplus 
or Deficit 

I 

II 

III 

Manila 

rlocos 

Cagayan Valley 

(kilos) 

114.2 

186.3 

127.2 

355,048 

357,137 

192,962 

(metric tons) 

--

15,631 

54,955 

355,048 

372,768 

247,917 

--

195,389 

686,939 

-355,048 

-177,379 

439,022 

a 

IV Central Luzon 

V Southern Tagalog 

VI Bicol 

VII W l:sayas 

VIII Ea,::, Visayas 

IX Southern and Western Mindanao 

X Northern and Eastern Mindanao 

201.8 

146.7 

185.5 

114.1 

71.2 

71.2 

71.2 

987,609 

686,996 

607,698 

543,116 

331,436 

392,526 

219,011 

128,694 

50,364 

42,040 

44,024 

21,105 

69,250 

16,620 

1,116,303 

737,360 

649,738 

587,140 

352,541 

461,776 

235,631 

1,608,678 

629,549 

525,507 

550,307 

263,810 

865,621 

207,758 

492,375 

-107,811 

-124,231 

- 36,833 

- 88,731 

403,845 

- 27,873 

Philippines 

Palay 1,673,539 442,683 5,116,222 5,533,558 411,336 

a/ Food consumption figures are based on the medium population projections. 
!2/Seed, Feed and Waste are assumed to be equal to 8 percent of regional productions.
c/ Production figures are based on the medium projection values. 



TABLE 52 

PROJECTED CONSUMPTION, 
OF PALAY. BY 

PRODUCTION, AND SURPLUS OR 

REGION. PHILIPPINES, 1975 
DEFICIT 

Region 

Per Capi ta 
Consumption 

of Palay 

Food 

Consumption. 

. Seed, Fee/ 

and Waste-

Total 

Consumption 

1975 

Production 

Surplus 

or Deficit 

(kilos) (metric tons) 

I Manila 114.2 425,966 -- 425,966 -- -425.966 

II Ilocos 186.3 109,301 16,749 426,050 209,359 -216,691 

III Cagayan Valley 127.2 231,377 75,420 306,797 942,754 635.957 

I-' 
Ln 

IV 

V 

VI 

Central Luzon 

Southern Tagalog 

Bicol 

201.8 

146.7 

185.5 

1,139,968 

818,733 

713,990 

171,216 

57.820 

48,166 

1,311,184 

876,553 

762,156 

2,140,200 

722,749 

602,071 

829,016 

-153,804 

-160,035 

VII Western Visayas 114.1 611,233 48,221 659,454 602,763 - 56,691 

VIII Eastern Visayas 71.2 362,114 22,327 384,521 279,086 -105.435 

IX Southern and Western Mindanao 71.2 492,562 85,049 577,611 1,063,117 485,506 

X Northern and Eastern Mindanao 71.2 262,158 18,648 280,806 233,099 - 47,707 

Ph i I i pp i nels 

Palay 5,467,482 543,616 6,011,098 6,795,198 734.100 

a/ 
bi 
c/ 

Food consumption figures are based on the medium population projections. 
Seed, Feed and Waste are assumed to be equal to 8 percent of regional productions. 
Production figures are based on the medium projection values. 



TABLE 53 

PROJECTED CONSUMPTION. PRODUCTION. AND SURPLUS OR 
OF PALAY. BY REGION. PHILIPPINES. 1980 

DEFICIT 

Region 

Pe r Ua p it a 
Consimpt innl 

I Pa 1.1 
Food 

Consumptiona -
Seed, Fee P/ 
and Waste-

Total 
Consumption 

1980 
Production- / 

Surplus 
or Deficit 

I 

I! 

III 

Manila 

I ecos 

Cagayan Valley 

(kilos) 

11-1.2 

186.3 

127.2 

508.418 

.170,035 

276.151 

(metric tons) 

--

17.900 

96,282 

508,418 

.187,935 

372,43.1 

--

223,754 

1,203.529 

-508,418 

-264.181 

831.096 

0 

IV 

V 

VI 

VII 

VIII 

IX 

X 

Cenrr-al Luzon 

Sout'iern Tagalog 

Bicol 

Western Visayas 

Eastern Visavas 

Sotth,.ru and Western Mindanao 

Northtr: and Eastern Mindanao 

201.8 

1.16.7 

185.5 

114.11 

71.2 

71.2 

71.2 

1,317,350 

972, 181 

837,903 

690. 533 

398,008 

09, 116 

312, 351 

216,128 

65,447 

51.470 

52.475 

23. 557 

101,153 

20,760 

1.533,478 

1,037.628 

892.373 

743.00? 

421.565 

710,569 

333,114 

2.701,599 

818,083 

680,883 

655,943 

294,466 

1,268,163 

259,499 

1.168,121 

-219.545 

-211.490 

- 87,065 

-127.099 

557,594 

- 73,615 

Ph I! p)p i n'. 

Pa laY 6,392,0.19 6.18,172 7,040,521 8,105,919 1,065,398 

a,' 
1) 
c 

'ood consumption Iigtr(.. ar,. hiast'd ol tie medium population pro.:tions. 
Seed, Fi.e(d and Wast.t are a.ssumed to i be equal to i percaent of r-gionalI 
Prod uct ion I i g tu's. are base d on ti n med i um pro. c: t ion va I us. 

productions. 



The Cagayan Valley will be the third most important rice
 

producing region in the Philippines during the 1970's. The
 

amount of rice available for "export" from the Cagayan Val

ley, however, is expected to exceed the surplus rice in the
 

Southern and Western Mindanao region because of the smaller
 

population in the Cagayan Valley region.
 

Projected Rice Consumption
 

Almost all of the rice produced in the PhilippineE is
 

used for human consumption. The average Filipino consumes
 

about 83 kilos of rice (125 kilos of palay) each year.
 

There are substantial regional differences in the per capita
 

consumption of rice, however. In general, rice consumption
 

is highest in the rural areas in the Northern part of the
 

Philippines and lowest in the Southern regions. According
 

to the research team's estimates, the average consumer in
 

Central Luzon, for example, consumes over 150 kilos of rice
 

a year while the average consumer in the Eastern Visayas
 

consumes less than 55 kilos.
 

Rice Consumed as Food
 

The average per capita consumption of rice in the 

Philippines is expected to remain constant throughout 1970 

to 1980. Taking into account surveys of rice consumption 

made by the Food and Nutrition Research Center and other 

available data, the resulting estimates of per capita con

sumption of palay are presented in the first column of 

Table 51. On the average, per capita consumption of grains 

is expected to oe near the level recommended by" the Food 

and N-utrition Research Center. Thus, in those regions 

where per capita consumption of rice is relatively low, 

the per capita consumption of corn is expected to be rela

tively high. 
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Other Uses
 

The amount of rice used as seed, feed or wasted is es

timated to be about 8 percent of the total production in
 

each region. The total consumption of palay is the sum of
 

the amount used for food consumption and the amount used as
 

seed, feed and wasted. The research team's observations
 

indicate that official estimates of the amount of rice
 

wasted are unrealistic. The official DANR data on the dis

position of palay output in the Philippines found in Table
 

44 indicate that there is no palay wasted and that only
 

5.9 percent of the palay went to seed, feed or industrial
 

uses. The team believes that the 8 percent figure used
 

for seed, feed and waste is a conservative one. The palay
 

losses due to present rice drying practices alone appear
 

to be at least 3 percent of total production. Total losses
 

appear to be close to 12 percent. These losses are dis

cussed in detail later. If present losses could be reduced
 

by only one percent, there would be an extra 55,000 metric
 

tons of rice available for human consumption in 1970.
 

Total Rice Consumption
 

According to the research team's estimates, total 

consumption oi palay will be 5,116,222 metric tons in 

1970; 6,011,098 metric tons in 1975, and 7,040,521 metric 

tons in 1980. These estimates are: presented in Figure XII 

along with past consumption data. These consumption 

figures are based on the medium population estimates and 

the medium projections of rice production. The projected 

cousumption of palay in 1970 is slightly highc r than the 

RCPCC's estimated "palay consumption requirement" of 

5,090,184 metric tons. The 26,038 metric ton difference 

is primarily due to this team's assumptions as tc the 

amount of rice used for seed, feed or wasted. 
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If the government's rice production program is reason

ably successful, the Philippines will have a surplus of
 

417,336 metric tons of palay in 1970 and a surplus of
 

1,065,398 metric tons of palay by 1980. This surplus will
 

come from the Cagayan Valley, Central Luzon, and Southern
 

and Western Mindanao. A detailed bteakdown of regional
 

consumption, surpluses and deficits is presented in
 

Tables 51, 52 and 53. 
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CHAPTER X
 

CORN
 

Introduction 

Corn is the second most important food crop produced in 

the Philippines, acccunting for approximately 23 percent of 
the total food crop area harvested ,n 1965. It is the staple 

food of over 20 percent of the population. The nutritional 

content of rice and co-:i are nearly ecual; however, the price 
of corn is usually considerably lower than that of rice. 

Thus, in terms of calories or protein purchased per peso, 

corn is usually a better food buy than rice. 

Both yellow and white varieties of flint corn are grown 

on a larcge scale in the Phill' :ines. In 1959, 62 percent of 

the total corn production ..:as composed of white flint, 22 
percent of yellow flint and 16 percent of other types of 

corn sucni as poocorn an: s..'eet corn. Dent corn is not com
monly aro.:'- in th.e Phil :pinez because cf its susceptibility 

to eevs and its 1o,.." ercentaae ields of corn giits. 

White flint corn is us.: oriar:Iv for humani consumption and 

yellow flint as feed for li.vestc-. anp noultry. 

The production of w..te a ve cornyellow flint varies 

considerablyv among tne ui-:c-rent reqions. White flint ac
counts for a much larqer protortion of corn productio. than 

yello.: flint in tie Caci-ya:n Valle':, Blicol, Ea.stern Visayas, 

and :*.indanao wo re cor. is a m irDrortant I nn the 

averace ojet . Yello-:1 nt is mote I",, hn i
 

fiint in Central Luzon, 1 locus ad.(. Southiern Tac~log. Corn 
is not a ver'r' import.int food' In the dt Of :os fa;:i lies 

in these regions, thus much of thc2 corn g it1'o'..n hose re
gions is nsec as livestoc: fleed: The proportion of corn 

-163



production by variety and region are shown in Table 54.
 

Uses of Corn
 

The .rou.ortion of total corn production used as food
 

has declined slo.:ly in recent years while the proport:.on 

used for livestock feeds and industrial uses has tended to 

increase. Official estimates suggest that approximately 60 

percent of total corn production is used as food and 30 per

cent as livestock feed. The remaining 10 percent of total 

rroduction ao,.cs to industrial uses, seeds, and waste. Field 

observations suggest that the percentage of corn lost in the 

marketing system far exceeds the official estimates of ap

pro:.:imatcly 2 percont. The actual amount of corn lost to 

insects, rodents, and spoilage appears to average 10 to 12 

oercent of total production. 

Corn Yields
 

Low productivity is the major problem of the corn in

dustry in the Philippines. Production has never been ex

panded 1% definite cincentration on intensive scientific 

-arming. Corn yields in the Philippines are among the low

est in the world. 

The average vield in 1967 was 661 kilograms per hectare. 

This is approximately one-half the average rice yield per 

hectare. Thus, on the average, a hectare of r2.ce provides 

the nation's population .:ith nearly t.:ice as much protein 

and calories as a hectare of corn. This is a uoint to be 

ccnsidered in develo-ing a government procgram desi ;.ed to 

pro.mote- corn production at the expense of rice nrodaction. 

There is a great deal of variation in corn ,ilcis be

tween regions. The regional variations in yields for the 

1957 and i967 period are shown in Table 55. In general, 
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TABLE 54
 

DISTRIBUTION OF CORN PRODUCTION BY VARIETY AND REGION
 

IN 1959 

Flint Corn 

Region White Yellow Others 

II Ilocos 28 72 --

III Cagayan Valley 62 17 21 

IV Central Lu:on 17 67 16 

V Southern Tagalog 18 80 2 

VI Bicol 86 9 5 

VII s tern Ve.isavas 37 51 12 

VIII Eastern V1savas 92 5 3 

IX S & W .indanao 58 10 32 

X N & E *.Mindanao 77 19 4 

TOTiTL FOR
 
PiILIPPI'.ES 62 22 16 

Source: BA!-, DANR, unpublished data, reported by Recto, 
A.E. , "Price and Market Relationships for Corn in the 
Philiniines," thesis, University of the Philippines, 1965.
 

corn yields are lowest in the Visayas and highest in Mindanao.
 

Reqions for Expansion of Corn Production 

The Southw.':est Mindanao region is a relatively new corn 

production rec:on. The total area planted to in Southcorn 

west .indanao increased from 82,360 hectares in 19.17 to over 

900,001) hecLares in 19I67. Most of the land area planted to 

corn in this recr, is located in the provinces of Davao and 

Cota ato. ?he relatively h h corn vt Icds i. -. se provinces 

ar likely t; dcine i:n te future unlss :resent cultiva

tion nic:. ::oc.tt: solcriclclserosion, ire chigced. The 

research tea-,. exp.:ects the South-..est MIindanac rucion to be
.come an increasinqly i.1,,ortant cor raising area, however. 
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The land area planted t.) corn can be increased more readily 

in this reciion than in most other parts of the courtry with 

the excep)tion of Cagavan Val ley. Farmers can grow up to 

three croos of corn in ma.y Darts of South.est Mlindanao. 

Further,.: re, thie area is not as subject to typ'ohoons which 

make corn raising a more risky.' business in the northern 

part of the Phili;_ .ines. 

Planting and Harvesting Corn 

Corn farmers in the Philippines usually plant at least 

two crops a year. The flint tpu varieties grow mature in 

about 95 to I10 days. Ordinarily, the wet season crop is 

planted from April to June, reaching maturity in late August 
and October. A second crop is planted in Septend)er or Oct

ober, to be h-ar'-.steci in December or January. :A third crop, 

if gro-.'n , is pl anted f§rorn January to .arc and harvcsted 

from AoriI to June. . third crop i s on1y possihle in re

gions exhtii)itinci .-.ocurc-ite year-round rainfall or an extremely 

brief cirv rnerici . tu a third crop) is usually not grovrn in 

the Caaaau Val .- roeion but can be grown in many parts of 
Southeast .inda.ao. A Dlantincy arid harvesting calendar for 

12 major corn "roducin( regions is presented in Figure XIII. 

larvesting practices vary somewhat between regions. 

Farmers in Davac and Cotab)ato freiuentl' husk: their corn in 
the field and soil it as soon as Dossii)le after matur.ty. 

There is ver. little ;rv.'inu of crn on the stalks or on the 

farm in tnese areas. :As a result, much of the corn marketed 
in these areas has a hichi :-,oist ure cortcit. In the Isabela 
area, on t-e otner nanc: , m-n farmers harvest cn-rn in nusks 

and -la'.' hold their corn for I to 3 months be:, marketing 
it. 

.arketing Corn 

The percentage of total corn production marketed has 

increased steadily since 1955. D."R estimates irdicate that 
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FIGURE 

PLANTING AND HARVESTING CALENDAR OF 

12 MAJOR CORN PRODUCING PROVINCES, 
PHILI PPINES 

CAGAYA 	N 

ISABELA commm 	 m I 

BATANGAS 

CEBU m 	 m / 

L E Y T E I . --------	 - 1 1 . / 

7 	 m m m m / m 1Im6ILOILO 

NEGROS 	 "
 

OCCIDENTAL ................ *
 

NEGROS
 

ORIENTAL ............. 0....
 

MISAM IS
 
ORIENTAL 0*. .......... . .... .......
 

i0 mIm M0 dmCOTABATO 


DAVAO 	 05005**** gogl MONE di*SS 

.I 

z ~~ *z -u 

LEGEND:
 

WET SEASON__ DRY SEASON.. THIRD CROP ....... 909
 

SOURCE 	 A E. RECTO, "PRICE AND MARKET RELATIONSHIPS FOR CORN IN 

THE PHILIPPINES, 1965" 
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only 	25.5 percent of total corn production was "market di

recte]" in 1955 while 47.6 percent was "market directed" in 

1965. . detailed brea..do,.:n of the diso.osition of corn out

put in 1955, 1900 and 1965 is presented in Table 56. 

There are apparentily substarntial differences between 

Srovinces -:ith respect to the percentage of corn marketed. 

Farmers in the Davao and Cotabato area renortedlv seil as 

much 	 as 75 to 80 percent of their corn and later buy back 

corn 	grits. Faimers in Cebl., on the other hand, sell a
 

much 	 smaller oercentage of their total corn productioai.
 

Private .holesaiers are the most imortant market out

let for corn farmers. Most of the corn marketed is shelled.
 

Agent buyers and srall ::holesalers with trucks usually pur

chase the farmer's corn at the farm or roadside and then 

delivar it to corn millers in nearby urban areas. These 

buyers are the ma:in source of orce information availabl, 

to the farrmer. i'he sr'all buyer acqents purchase corn from 

the farmer in sacks, cans, baskets, or by the cart. The 

larger corn whiolesalers :ouallv Durchase corn in sacks at 
a certain price pr kilo de: .ndincj on the estimated moisture 

content of the cor!:. 

The :;eneral :)rice levOi for corn in the Visayas and 

Mindanao u:ds to a lar'le extent on the supply and de

mand for corn in Celhu. The large corn w.ho±esalers in 

Davao and Cotabato, for e.amul], tend to set their prices 

on trie has izs of -..:at thev can sell their corn for in Cebu. 

The price of corn varies considerably :more from day to day 

and ..eek to.week than 1do2s the uri-c of rice. The large 

cor:n dealers in :.i:i,.]:V. .eeir up to 1ate on price movements 

in Ceibu by. me.tans O, mo or cahle_. 

The Locata o:. of Corn Producti n 

Corn proc'uction .as increased :ost rapidly in the South

ern and ".estern i nd-anao reenion with Southern Tagalog and 
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TABLE 56 

DISPOSITION OF' CORN OUTPUT JN'i TE PIILIPPINUs, 1954/55, 1959 60 AND 1964/6; 

Year 	 1954/55 1959/60 L964/65
 

,Percentage of Production) 

>.'Iurket Directed 25.5 40.4 47.6 

i. 	 Rent and, ox. share of landlord 9.1 7.5 8.8 

2. 	 Debt service of operators 1.3 1.4 2.5 

3. 	 Sold and/or given in exchange tor services 15.1 31.5 36.3
 

Non-Market Directed 	 74.5 59.6 52.4
 

4. 	 Payments for harvesting, threshing and
 
hauling 6.2 9.4 10.0
 

5. 	 Seed, feed, waste, and other uses 11.2 12.9 10.1
 

6. 	 Consumed by farm family 44.4 29.1 26.9
 

7. 	 Gross uddition to inventory 12.7 8.2 5.4
 

TOTAL OUTPUT 	 100.0 100.0 100.0 

Source: Crop and Livestock Surveys, DANR, BAE.
 
Unpublished papers of Leon A. Mears, Visiting Professor, School of Economics, University
 
ut the Philippines, Dilman, Quezon City, Table 6-C.
 



Bicol showing the second and third most rapid rate of growth 

in production. Although the rate of growth in corn produc

tion has been very rapid in the Southern Tagalog and Bicol
 

regions, these two regions together accounted for only 9
 

percent of total corn production in 1965 while the Southern 
and Western .!indanao region accounted for nearly 50 percent
 

of the nation's corn production. 

The team has presented the DANR data because it is the
 

government's ofiicial data on corn production; however, our
 

pro ections of future production are not based entirely on
 

the DAN data. Although tie DANR data may tend to underesti
mate total corn production, it appears to provide the best
 

available guidelines of the regional changes taking place in
 

corn proIuction. 

Corn proCuction has increased most rapidly in the South

ern and Western :indanao region with Southern Tagalog and
 
Bico± showing uhe second and third most rapid rate of growth
 

in production. Although the 
rate of growth in corn production
 

has been very rapid in the Southern Tagalog and Bicol regions, 
these two regions together accounted for only 9 percent of 

total corn production in 1965 whiie the Southern and Western
 

:indanao region accounted for neariv 50 percent of the nation's
 

corn production. Regional changes .,hich have occurred with 
respect to corn productLon, area, and yield since 1946 are
 

presented in Table 57.
 

In absolute terms, the Eastern Visayas region was the 

most imo)ortaint cnrn prouuction region in the Phil.opines 

until 1956 .-hen it .:as replaced by South,2rn and W'.,!stern Mn

dana, . At the )resent tl:me; Souther .d _-nics '.lindanao, 

the Las t.rn Visav'as , ".orthcrn and Easre ra Min(anae, and the 

Caga'.an Valley arc. the .most i: iocrtant corn producng regions 

in the Ph!iunines. A detailed breakdow.n of area planted to 
corn a:> e'. rn production fcr the 1956 to 1967 period s 
presentec in Tables 58 and 59. 
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CIIANIS: IN (OiN 

SY 

rAIIU.E 57 

PI ODlUCTION. ARIIlA .AND Y1.ll 

Il-GION, 19-1t; -17-1951 52 ANiD 

IN TlE 
P#65 1;; 

i IIIP1ipINES 

Hro 

. 

19.16 

... .. 

-17 

. .1 I. ui_t. OI.l 

1951 52 

... . .. 

1965 

. .. 

66 

. 

19-16 

. 

17 

. r\c :i ... .. 

1951 /52 

. . ... 

1965/(36 

.... . . 

19.16,A7 

Y iP., 

1951/52 

___ __ 

1965 /66 

( idex 1938 :19 100) 

J 

1I 

Il1 

I V 

V 

VI 

VI; I 

VIII 

IX 

x 

llocos 

('IagavaIl ltley 

(\'ritra: 107o0l 

S'IutIl('i'rl T:galog 

Bit'ol 

l.s t' li V"is ';-s 

E:stern Visavs 

S & W '.Iilllatzlao 

N & i: '.1itiWiinao 

77 

104 

83 

146 

137 

100 

80 

89 

67 

77 

160 

100 

268 

270 

182 

88 

224 

116 

51 

118 

129 

498 

489 

203 

82 

784 

170 

105 

113 

95 

127 

118 

105 

88 

107 

65 

68 

16(0 

95 

186 

127 

112 

98 

192 

87 

82 

136 

142 

295 

344 

17.1 

119 

908 

163 

74 

92 

90 

114 

116 

95 

91 

83 

102 

113 

101 

106 

144 

212 

127 

89 

116 

133 

63 

97 

92 

169 

142 

116 

69 

86 

104 

Pht 1I II l iile-, 88 141 232 94 121 220 93 117 105 

Smlit'.: Olll. P. I.. and Isielh. S. C., "Output .3 rowth of Rice .nd Corn in the Philippint.s", puli ishvd in Growth ' Output ill 
t - i. 1tl1U . '.. , 1pt' rs (if th1 IRRI ('Conforenece, Dvcember 9-10. 1966. Los Binos. la tma. Philippine's. 



TABLE 58 

CORN AREA, BY REG 1ON, PHILIPPINES 1956 - 1967 

Year 
I loco; 

II 

Cagayan 
v, lley 

111 

Central 
Luzon 
It% 

Southern 
Taqaloq 

V 
flicol 
VI 

Westcrn 
Visayas 

VII 

Eastern 
Visayas 
VIII 

S & W 
Mindanao 

Ix 

N & E 
Mindanao 

X Philippines 

(1000 lectares) 
1955-56 20.9 109.2 98.5 90.3 64.5 303.9 442.3 371.2 173.8 1,674.6 
1 )56-57 18.7 110.3 95.6 114.6 60.5 357.9 484.1 370.6 174.4 1,786.7 
1957-58 18.2 128.8 41.5 63.4 121.5 161.9 243.0 364.1 238.1 1,380.5 
1958-59 24.9 172.1 59.7 84.8 171.2 3X3.3 504.9 553.g 225.2 2,107.0 
1959-60 21.2 128.6 71.5 80.5 76.3 302.7 446.2 449.3 269.3 1,845.8 
1960-61 24.0 151.1 77.4 107.7 86.8 337.8 345.0 586.9 328.6 2,043.3 
1961-62 20.5 133.7 71.5 105.2 77.5 272.2 421.7 630.3 283.5 2,016.1 
1962-63 19.3 126.3 63.7 96.9 72.4 257.4 393.6 685.1 234.9 1,949.6 
1963-64 16.6 118.1 57.1 94.9 68.9 272.2 366.7 687.5 215.6 1,897.6 
1964-65 16.5 121.6 58.5 93.3 70.2 275.2 367.6 709.1 210.5 1,922.7 
19 65-b6 16.6 102.6 55.0 118.6 87.1 250.9 419.7 832.2 223.7 2,106.4 
1966-67 15.8 106.0 58.2 117.9 88.0 229.7 415.0 901.4 234.7 2,166.7 

I'erctnt of Total 
Arkca in 1965-66 0.79 4.87 2.61 5.63 4.14 11.91 19.93 39.50 10.6: 100.00 

Source:s: 1955-56 
to 1958-59 
 DANR, Crop and Livestock Statistics.

1959-60 to 1962-63 DANR, Mimeoqraphed Sheets or. Coin Production, Area and Yield in the Philippines.

Rocto, A. E., Price and-Market Relationships for Corn in the Philippines, I'hesis, University
of the PhI'lippinzs, 1965.1963-64 to 1966-67 DANP, Mzreoqraphed Sht t on Corn Production, Area ,nd Yield in theP1hilippinc:;. 
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The land area in corn increased in all regions except
 

Ilocos betw:een 1946 and 1966. In general, land area in corn
 

has increased more rapuidly than yields. For the Philippines 

as a whole it appears likely that a good deal of marginal 

land has been going into corn production in recent years. 

This is part of the reason why average corn yields have 

shown very srial increases since 1960. Cont:nuous pianting 

of corn .itiout proper fertilization, poor seed selection, 

and crude cUltlvation practices are still the main reason 

for low average corn yields, however. 

Projected Production of Corn
 

The projections of corn production for 1970, 1975 and
 

1980 are based on the assumption that some type of govern

ment program to increase corn production will be underw.ay by 

19C9. The research team believes that any such government 

prograu ,..:ill be patterned on the present rice production
 

program with emphasis on increasing corn yields rather than
 

the total amount of land planted to corn. It is, therefore,
 

assumed that 200,000 hectares of land will be used in the 

production of high vielding corn varieties 
in 1970; 360,000 

hectares in 1975, and 540,000 hectares in 1980. The regional 

breakdow..'n of .Drojected areas in old and new varieties as well 

as expected y'elds is presented in Table 60. The regional 

projections of corn production for 1970, 1975 and 1980 are 

presented in Table 61 and were obtained by multiplying the 

expected yields times the projected land area in each region. 

The research team expects total cor-n production in the 

Philippines to be 1,-00,2()-' metric tons in 1970; 1,955,183 

metric tons in 197-, an-; 2,262, 700 metric torn. n 1980 (see 

Table 61) . These tot,l 'roducto!-1 figures are about 5 per

cent higher than total production projections based on the 
linear tr.nd of corn uroductLi from 1956 to 1967. Even 

so, the team considers the projections of total corn pro

duction to be rather conservative 'Projections. A graph of 
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Prjce Cor Consumpitoo osmt:: ;
 

-- iiThe regional estimates ofpecaiafocnsmtn
 

t:of corn are based on the nutrition surveys which have been
 
-:made plus avail.able information o vrg oa osmto
 

of rice and other grains. In general terms, with the excep
" 	tion of the Cagayan Valley, per capita consumption of corn 

is lwin the Northern regions and high in the Southern re,-i
 

:
S gions .	 :, .
... 


" The actual consumption of.corn in,any given :region de- ~i
 

pends to some extent on the price of corn relative to the
 
price of rice. There is reason to believe, for example, 'that
 

per capita consumption of corn increased in Man~ila and Cen
tral Luzon in 1967. This increased corn consumption appears 


to be due to the increase in the price of rice relative to
 
corn rather than a basic change in consumption habits, how

ever. The estimated per capital food consumption figures for
 

corn are 
found in the first coiumn of Tables 62, 63 and 64.
 
The food consumption figures for Manila and the Eastern
 
Visayas include the estimated amount of corn used in corn
 

starch and corn oil production in these areas.
 

~Estimates of the amount of corn used as animal feed
 

:are based on the assumption that approximately 30 percent of ..
 
total corn production would continue to be used as livestock
 

feed. The regional allocations of this 30 percent of total
 

corn production were based on weighted averages of the pro

jected number of chickens, cattle and hogs in the various
 

regions. The weights were based on e amounts of
the relati .

corn consumed by chickens, cattle and hogs.
 

It was estimated that approximately 7 percent of total
 
production in each region would be used as seed or wasted.
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TABII1,E 6 1 

PROJECTED COR: PROI)(['T():, BY REGIONS, PIll LIPPINES 19'0, 1975 AND 1980 

R uns 1970 1975 1980 

(Metric Tons) 

If 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

Ilocos 

Cagayan Valley 

Central Luzon 

Southern Tagalog 

Bicol 

Western Visayas 

Eastern Visayas 

S & W lindanao 

N & 1: Mindanao 

6,434 

104,067 

34,049 

78,090 

58,488 

149,515 

213,254 

864,941 

191,364 

6,931 

119,925 

39,153 

89,069 

67,951 

175,900 

254,451 

981,220 

220,983 

7,576 

138,159 

45,299 

102,364 

79,283 

207,294 

303,173 

1,122,981 

256,571 

Ph ilippanes 1,700,202 1,955,183 2,262,700 



FIGURE '!v 

DRODUCTION OF CORN (SHELLED), PHILIPPINES. 1956-1966
 

WITH PROJECTIONS TO 1980
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Total Corn Consumption 

Total consumption of corn is expected to be !11.6 million 

metric tons in 1970; 1.9 million metric tons in 1975 and 2.2 

million metric tons in 1980. Corn available for 6xport to 

other countries is projected at 76,867 metric tons in 1970; 

6 3, 10635,lmetric tons-in- 1975,- and --75,52-7 -metric -tons in---1980-. 

.see Tables 62, 63 and 64), This "exportable surplus" 

could be easily absorbed by proposed corn starch and corn 

oil factories and/or the expansion of the feed industry. 

The projected exportable surplus in 1980 is less than 4 per

cent of total corn production, 

Although net exports of corn are projected at 75,527 in 

1980, a successful government program to increase corn pro

duction could well result in gross exports to other countries 

of several hundred thousand metric tons of corn. The basic 

reason for this is that the largest increases in production 

are likely to come for the Eastern Visayas and Mindanao areas 

which traditionally have produced much more white flint corn 

than yellow corn. Thus, it may well prove profitable to ex

port white flint to other countries from Davao and Cotabato 

while at the same time importing some yellow corn at Cebu 

and INanila to be used in livestock feeds. Any government 

actions to restrict such movements of corn would only tend 

to reduce the farm price of corn and increase the price of 

livestock feed. 

The Cagayan Valley, the Western Visayas, and Southern 

and Western Mindanao will be the only regions with surplus 

corn during the 1970 to 1980 period. over 80 percent of 
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tha regional "surplus" corn is located in the Southern and 

.':estern :indanao region. Thus, the tcam expects over 

400,000 metric tons to be shipped cut of this region each 

year between 1970 and 1980 . Most of this corn will have 

to ove out cf the region via the ports of Davao City, 

.m-ia.qas (General Santos) , and tie City of CotaLatc. The 

*.d.:inie r w~i 1move by roau into Northern and Eastern 

.4 ndanao.
 

It si.ould be kei)t in mind that, although a region as a 

.whole may have a corn or , there i..,illdeficiLt surplus) usually 

tne one or ."ore -rovi nces w: thin the r.cion w.-hlch are surplus 

(,:r deficit, areas. Thus there ,..:ill usually be a good deal 

j,- corn moving bet;..'en provi nces within a region as well as 

the tr d in1 cc rn t.."c " rOj 1ons . 

The research tea:-" ex:.bccs Davao City, Dadiangas (General 

Santos) , Cehu -in( .in, la to continue to be the main trading 

C;enters re, corn Jurlg the 19701 's. The relative importance 

of Ceihu as a tra~Kn- ce:.ter "-or corn .ill decline as more 

cor n is c! nopn v i)v.ao Cotahato .1anilar)r(cti fr o: and to 

al as thi LiC'i int'.i try n,: c ::. starch industry develops 

n .ind--1n 1O hE.'(:; so, t-ie team expects Ce ,u to remain the 

.. att,<)::'=must . portant corn tradinq (:enter during the 1970's. 
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CHAPTER XI 

SOYBEANS AND SORGHUM 

Introduction
 

Natural conditions are favorable for the production of
 

soybeans and sorghum in many parts of the Philippines. Sor

ghum, being a dry-weather, quick-maturing plant, can be grown
 

throughout the Philippines. It can tolerate more standing
 

water than corn and yet be gro,n in areas which are too dry
 

for corn production. The soybean can be grown in soil suit

able for corn, sugarcane. cotton, sweet potato and cowpeas.
 

It does well in well-drained clay soils supplied with lime
 

and 	 liberal amounts of potash and phosphorous. 

Very 	 little sorghum or soybeans are grown in the Philip

pines at the present time. There appears to be several rea

sons for this:
 

(I) there have been no intensive efforts on the part
 

of the government to encourage the production of 

these crops;
 

(2) 	farmers, in general, lack information on proper
 

cultivation practices for sorghum and soybeans;
 

(3) 	soybean varieties suitable for the Philippines were
 

not available untii recently;
 

(4) 	 there has been uncertainty about a market for these 

crops. 

Sorghum can be used to make flour, starch, paste, 
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dextrose, syrup, alcohol and edible oil as well as being 

used for livestock feed. White sorghum is eaten in place 

of rice or corn in some countries. It appears unlikely
 

that sorghum will be widely used as a foodgrain in the 

Philipp;ines during the next twenty years, however. The 

l mrketSr.estock feed industry is the largest potentia 

:,,r sorghuri in tihe Philippincs. IntLial exueriments with 

sorghum have emphasiz ed the oroduction of grain sorghum 

rather than thc grass or forage type sorghum. 

Soybeans arc used in several different ways in the 

Phi liOi nes Food products such as soybean flour, tahure, 

tok,..a, aiso, tao-si, soybean coffee and soy sauce are pro

duc,-d in smiall quantit . s. Sustantial amaunts of soybean 

oil meal are used in iw-ci and poultry feeds. There are two 

so.'bean ,:. I extractions plants in the Philippines. They are 

nt in ,:ieration at the present time, however, due to high 

tariffs on imported soybeans. 

The Supply of Sorghum and Soybeans 

Domestic orojducto: . ei soybeans was 1,132 metric tons 

,Ln .966. Nearl' 7() oe rcent of the domiestic soybeans were 

oroducecd in w Vis avas region . Over 1?, 150 metric 

. - Lr.iorted i n io() . Domestic productiont,)ns of soyvea:r 

of SOybensi haS dclIne-d slightlv sin:ce, 1902 whi imports 

lIaV. The y I umet of domestic prohave increased su stanti 

duction and soybeans i:2uorts for the 1960- 1966 period are 

show.:n in Table 65. The regional distribution of soybean 

oro(duct ion is res t e06 in Talhle 66. 

Very I ttL in: orlet ien i.s aval lable on the -1 s tic 

uro<;t !on] ot sor.L. Grin sorhuiim gr.os .i ld in many 

uarts of t2-e i :j,,l,ines but very i tte is grow.n as a coin

meroia crop . 
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TABLE 65
 

DOMESTIC SOYBEAN PRODUCTION AND IM'PORTS,
 

PHILIPPINES, 1960-1966
 

Year Domestic Imports Total 

(metric tons) 

1960 981 653 1,634 

1961 1,899 1,599 3,498 

1962 2,067 130 2,197 

1963 1,762 11,461 13,223 

1964 1,490 4,397 5,887 

1965 1,405 11,567 12,972 

1966 1,132 17,150 18,282 

Sourcc: Unpublishe reports, Department of Economic Re
search, Central Bank of the Philippines and the Bureau of
 
Agricultural Economics, Department of Agriculture and
 
Natural Resources.
 

The volume of Philippine sorghum imports has not been
 

sufficient to warrant an official account other than part of
 

the "Other Cereals" classification in official data. Between
 

1964 and 1966 approx.matelv 2,300 metric tons of sorghum
 

seed were brought in under USPL-480 for distribution to var

ious cooperatives Sorghum imported for commercial use is
 
1i
 

sub3ect to a tariff of P250 per metric ton.-- If U.S. 42
 

yellow sorghum were purchased, the import price would be 

approximately P475 per metric ton plus transportation charges 

from the U.S. 

The Demand for Sorghum and Soybeans 

Sorghum
 

Sorghum has more easily assimilable protein per kilogram 

- Tariff and Customs Laws, Central Lawbook Publishing Co., 
inc., 1967 edition, Manila, Section 10.07, p. 12. 
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TAIBLE 66 

SOYBE:AI>S 131O'iWCTIo::,Ri'(31oIOBY 1960-1966 

Re3ion 1960 196 i 1962 19()6 3 1964 1965 1966 

(metric tons) 

I.ocos 31.5 24 2 15.5 8.3 18.6 10 5 1.0 

Cagayan Valley, 126.0 11.3 10.3 8.5 12.1 10.6 12.5 

Central Luzon - 46.5 50.5 52.8 58.4 57.2 72.2 

Southern Tagalog 32.2 48.5 52.7 64.9 90.2 94.6 94.4 

Bicol 1.2 1.2 5.8 5.1 0.6 2.8 2 a 

estern Visavas 257.3 1316.0 1363.8 1323.2 1087.9 1071.4 789 2 

Eastern Visavas 7.4 7.8 26.5 7.5 10.7 15.7 1.9 

Southern & W,:estern 
MindanaJ 88.7 65.3 85.2 153.0 119.6 116 4 116.8 

.urthern & Eas tern 
Min-ndanao 437.0 378.5 456.6 139.2 92.0 25.6 28 7 

Ph1 v"" :.I. 981.3 1899.3 2066.9 1762 5 1490.1 1404.8 [131.5 

Source: Bureau ot Agricultural Economics, Department of Agriculture and Natural Resources. 



than corn and is an excellent poultry and hog feed ingredient. 

Grain sorghum could replace up to 30 percent of the corn pre

sently beinci used in the :roduction of commercial feeds, As

suming that commercial feeds are 30 percent corn by weight, 

existinci feed mills ooeraticn 300 days a year on an 8 hour 

shift basi.- .*.:i11 use 77,160 metric tons of corn annually 

A total of 23,L-18 metric tons of sorghu:!, would be needed to 

reoplace 30 percent of the 77,L60 metric tons of corn. 

Sorghum can be fed tu livestock directly. If it were 

to replace 30 percent of the total corn used as animal feed, 

the total demand for sorghum ..ould be nearly .130,000 metric 

tons by 1970. ::ot all farmers would be able to substitute 

sorghum for corn, ho,.:ever. Thus, for purposes of this 

study, it is assumed that the maximum uotential domestic 

demand for sorghum :ill be around 100,000 metric tons by 

1970. 

The effective demand for sorghum %.ill depend on the 

price of sorghum, reltiLve to the price of corn. At the 

present time, comustic corn is selling for about P230 per 

metric ton . V ilorted sor!,hur costs P500 pertaround 

metric ton. Th2r.-. 1:; no In I:'t'Ie fOr (IeCdmanufacuu ers 

to SUb s te'so n an corn!i U(;,. r )rce condi tionst L, :5, : 7or tIot L 

The l00,000 :mrrc ton potntLal demand for sorghum wouid 

become an eff ct.c::and only if the pricu of sorghum is 

reduced to arou-d P2 35 uer et. c ton and even at this 

price ther' : s Ii ttl-'l1ncenti Vc for farmers to si..itch from 

corn to sorqiur.. A;lso at this )rice, thert is no incentive 

for the lol'.. I and ric- pruducer o s.itch from the productLion 

of rice to sorqvu-. 

in oio.r ta :, . c.."t tt L on th-. ..orld mi.arket, Philip

pine far!.eris t.oul: have to sel l their sorcjhuqat aout P200 

per metric ton. Avail able dat on the cost of roductiLon 

Of Sorlg)lC:aIU indicates thiat most armers would make very 
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little protit at this price. In this case, the Philippine 

farmer has little interest in the world market regardless
 

of how much sorghum can be sold at the world price.
 

Soybeans
 

The greatest potential users of soybeans are the soy

bean oil extraction plants and commercial feed plants.
 

Soybeans are between 17 and 20 percent oil by weight. The
 

oil is extracted by mechanical and chemical processes and
 

--marketed.as a cooking oil. The by-products of this opera-.
 

tion, soybean meal, is used as a primary ingredient in the
 

production of hog and poultry feeds.
 

At present, the combined capacity of the two soybean
 

oil extraction plants is 250 metric tons of soybeans per
 

24 hour period. If the plants were to operate 24 hours a
 

day for 300 days a year, they would use 75,000 tons of soy

beans. Using the 17 percent oil figure, the by-product is
 

62,250 tons of soybean meal. Each extraction plant has a
 

complementary feed mill. The meal in excess of these needs
 

is marketed to other feed manufacturers. The 27 feed mills
 

of the Philippine Association of Feed Millers have a total
 

annual production capacity of 257,200 metric tons a year if
 

they work 300 days of single 8 hour shifts. The feed mills
 

would therefore use 38,580 metric tons of soybean meal
 

146,482 metric tons of soybeans) were they to work a single
 

8 hour shift 300 days a year and to produce feeds with 15
 

percent soybean meal.
 

The actual production of soybean meal and cake was about
 

13,978 metric tons in 1.965 while imports of soybean me.l and
 

cake amounted to 6,254 metric tons. This provided a total
 

of 20,232 metric tons of soybean meal and cake for use by
 

domestic feed manufacturers. Domestic production of soybean
 

meal and cake increased to about 16,600 metric tons in 1966.
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Feed production in 1965 was 206,477 metric tons. Thus i 
appears that the feed manufacturers were producing feeds 
which were approximately 10 percent soybean meal by weight. 

The feed industry is growing rapidly in the Philippines. 

Even so, it appears unlikely that within the next five years 

the feed manufacturers will require more soybean oil ieal 

than the two oil extraction plants are capable of producing. 

Thus, for purposes of this study it is assumed that the 

maximum domestic potential demand for soybeans will be ap

proximately 50,000 metric tons in 1070 and around 75,000
 
.. .metric tons in 1975. If national production exceeds these
 

levels, the soybeans would have to be sold on the world
 

market.
 

Prior to 1967 soybeans were imported under the Namarco
 

trade assistance program at US$120 per long ton plus a 15
 

percent service charge for Nc.marco. The effective landed
 

price for soybeans under this arrangement was P530 per
 

metric ton.-2 In 1967, soybeans became subject to a
 

tariff of P250 per metric ton.-/ This boosted the price
 
by 43 percent to P750 per metric ton. At this price the
 

oil extraction plants were unable to operate profitably and
 

closed down. The feed mills are now importing soybean meal
 

and have made substitutions for soybean meal when possible.
 

One soybean oil extraction plant stands ready to purchase
 

domestic soybeans at P700 per metric ton to encourage
 

domestic production. It seems doubtful that the plant could
 

afford to buy substantial quantities of domestic soybeans 

at that price, however. 

A Sorghum and Soybean Program
 

Local farm scientists believe that with a suitable
 

2/ "Hints Lo Farmers," The Rural Banker, March-April, 1967,
 
p. 18. 

- Tariff and Customs Laws, Section 12.01, p. 14. 
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variety and good management, Philippine farmers can readily 

obtain two metric tons of soybeans per hectare. Research 

institutes have been developing varieties suitable to 

Philippine conditions. A new variety which is being tested 

for regional adoptation yields from 2 to 3 metric tons per 

hectare under reccmmended production practices and can be 

planted in both the wet and dry seasons. Average yields 

in the Philippines are presently about one ton per hectare. 

The production cost of soybeans has been estimated to
 

be appr&,L'mately P 324 per hectare under present production
 

practices and P463 per hectare when using improved produc

tion practices. Assuming a yield of 2.0 metric tons and
 

a market price of P700 (the present domestic price) per
 

metric ton, the net profit per hectare, using the new soy

bean varieties and recommended practices, would be about
 

P937. Even if the domestic farm price were to fall to
 

P312 per metric ton, farmers producing 2 metric tons of
 

soybeanE per hectare would earn a net profit of P161 per
 
--
4/ 

hectare. 

At the present time, the delivered cost of soybean oil
 

meal is approximately P550 per metric ton.- / The soybean
 

oil extraction plants should be willing to pay at least P50
 

per metric ton more for soybeans than the market price of
 

soybean oil meal. Thus, it is estimated that domestic pro

ducers should be able to sell between 30,000 and 40,000
 

4_ The present world price of soybeans is about P4:6 per 
metric ton. Assuming a marketing margin of 25 t:-cent, 
the farm price would be P312 per metric ton of soybeans 

The world price of soybean oil meal is approximately
 
1,390 per metric ton FOB Import duties on soybean oil
 
meal are 26 percent ad valorem or about P100 per metric
 
ton. Adding shipping costs of P60 per metric ton gives a
 
total cost of P550 per metric ton.
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metric tons of soybeans at a farm price of approximately
 
P450 at tho present time.6/
 

When domestic production reaches the point where the 
oil extraction plants have more soybean oil meal than they 

can sell to the local feed manufacturers, the farm price 
of soybeans would fall to a level determined by the world 
price of soybean oil meal. At the present time, it is
 

expected that the 'arm price of soybeans would fall to
 

about P312 per metric ton if domestic production were to
 

exceed 40,000 metric tons.
 

Programs to Encourage Soybean Production
 

Any program designed to increase soybean production in
 
the Philippines will require the close cooperation of sev
eral different government agencies, the two soybean oil ex
traction plants and the Philippine Association of Feed
 
Millers. It may be possible to obtain the needed cooperation
 
by establishing a Soybean Development Coordinating Council
 
to coordinate the efforts of the government agencies and to
 

allow for an exchange of ideas and information between these
 
agencies and the private sector. Such a coordinating coun

cil would include representatives from the Department of
 

Agriculture and'Natural Resources, the Bureau of Plant In
dustry, the University of the Philippines College of Agri

culture, the Agricultural Productivity Commission, The Ag

ricultural Credit Administration, the Presidents Economic
 

Staff, the National Economic Council, the soybean oil ex
traction plants, and the Philippine Association of Feed
 

Millers.
 

No government program is likely to be successful in
 

6/ The farm price is 75 percent of the assumed wholesale
 

price of P600 per metric ton of soybeans.
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increasing soybean production if the price and costs rela

tionships of the farmers and soybean users are not ta'len
 

into account. The domestic price of soybeans will depend,
 

to a large extent, on the cost of soybean oil meal. The
 

Philippine government can control the domestic cost of soy

bean oil meal, to some extent, by altering the import duties
 

on soybean oil meal. As long as the tariff on soybeans is
 

so high that the soybean oil extraction plants can not afford
 

to operate, the tariff on soybeans does not serve to support
 

the domestic price of soybeans. The only effect of the pre

---sent--hgh-- ai f n-ob as-i. o fre - e m nfa trr --.-..

to buy their soybean oil meal on the world market. in this 

situation, the domestic price of soybeans is being supported 

by the tariff on soybean oil meal rather than the tariff on 

soybeans themselves. 

The Present tariff on soybeans should be adjusted down

ward and brought in line with the tariff on soybean oil meal
 

so that the soybean oil extraction plants can again begin op

eration. A policy of equal tariffs on soybeans and soybean
 

oil meal would appear much more realistic than the present
 

tariff policy. The general level of the tarliff on soybeans
 

and soybean oil meal could then be adjusted so as to support
 

the domestic price of soybeans at the desired l1evel. The
 

present ad valorem tariff of 26 percent on soybean oil meal,
 

if applied to soybeans as well, should provide a sufficient

ly attractive farm price for soybean producers. A consider

ably higher tariff would only serve to increase the price
 

of animal feeds and thereby slow the progress of the nation's
 

growing livestock and poultry industries. The 26 percent
 

tariff would have to be reduced when the national z)roduc

tion of soybeans increased sufficiently to providk, ill of
 

the soybean oil meal required by the feed manufacturers.
 

The first action of the Soybean Development Coordina

ting Council should be to estimate the future demand ior
 

soybeans during the next five years and to establish a
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tariff and price policy that will:
 

(1) 	allow the soybean oil extraction plants to oper

ate, 

t2) allow.. the feed manufacturers to obtain their soy

bean eii meal rc.ui rements, and 

(31 	 provide far-.mers an incenti ve price for scybeans 

during the first feye ears of the soybean pro

d!lc 	1io: prog ra..
 

The 	tariff and )rice rooec%,: should be subiect to annual
 

review so that the doestic price can be adjusted to the 

world price -. the nation becomes self-sufficient in the:hen 


production of soybeans. 

The basic >rogram for increasing soybean production 

could be patterned after the rice oroduction prcgram. The 

researcn phnase of the program could be concentrated at the 

U.P. Cullg-: of AqriculLure and the Bureau of Plant Industry 

(BPI)I ::eri:..:t station. at Los Banos, Lamuna. Reglonal 

ada-tabl i!tv tes °_,s could be cc-_ucteo in sc.veral of the 

exoeri-'ont startions of ne B!I These exeri:.ent stations 

w rix,"uc. *: fou:-.oadion seens. The foundation seeds 

would ten be (:1:ttLt. to ar:2<er-cooneraors ho ,hwould 

produce the registertc: and certified seeds which would be 

rele:zed for corma.'ercial 'roduct'ion. Techni cal guidance 

and ass isrc:ice to farmers would be )rovided by the Agri

cultural Product.'i tv Commission (APC) . Farm credit re

quircnents would be provided by the Acricultural Credat 

Administra tio: (AC.M,) The researcn tea. be lieves that 

an intensive four to five ,,ear procir,:-: w.ould have a 

hic her oro iL.iitv of success than, a 10 to I5 .ear long 

ran:e t)fogjra:'
 

A four year progrp proposed by the DAR has an estLi

mated annual cost of 0720,000 or a total cost of P2,83.,000 
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for the entire program.7/If this program were to increase 

domestic production of soybeans by 30,000 metri.c tons a 

year without reducing the production of other grains, the 

total discounted benefits to the nation's farmers would be 

approximately P29,000,OO00OA/ The benefit-cost ratio in 

this case is about 10. Such a program would be well worth 

undertaking. 

The value of a program to increase soybean production 

is reduced considerably if the increase in soybean produc

tion ..is-accompanied by a.decrease.,inthe.- production..of rice. 

or corn. It should be possible to increase soybean produc

tion with a program designed to introduce multiple cropping 

systems. Soybeans would then be planted as a third crop 

each 	year in a rotation with other crops. The new rice va

rieties mature in 110 to 135 days, most varieties of corn
 

grown in the Philippines reach maturity in 100 to 120 days.
 

Soybeans planted during the dry season could be harvested
 

in about 100 to 125 days after planting. They could there

fore be introduced easily in a multiple cropping system in 

many parts of the Philippines. Priority regions for a soy

bean program should be selected on the basis of:
 

(1) 	their nearness to Manila, the main market for 

soybeans, 

(2) 	 the suitability of the area for multiple cropping, 

and 

(3) 	the ease with which farmers can be given technical
 

assistance.
 

7/ Four-Year Soybean Program for Fiscal Year 1967-1970,
 
DANR, an undated report. 

This assumes that farmers will earn a net profit of @P00 
per metric ton or a total of P3,000,000 each year for a 
20 year period on the increased production of soybeans. 
This flow of pesos was discounted at the rate of 8 percent
 
to obtain the present value figure of P29,000,000.
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Programs to Encourage Sorgnum Production
 

A government oro:ra to promote the production of sor

ghum in t;ae _,:n2.s 1V undertaken conjunction'a-.i: coa be in 

with tie to oroauction. The basic'.r0o:.atncru.esovo)an 
,
for!-" of ti< oroat :. .oa V be the s a.- Init i l efforts 

w o-LId b) deV.teae 0tV to t:arC: rc" :;c t:,.' Ca :,t cf suit

n d,.ouci aabie A!arietes 1 bc folco..:ed I - di muultIpli

cation. progra:w.icn In turn .:ould be foilowed by an inten

sive eLtension ura>. to introduce sorrcm:.unT' to Phi lppIne 

farmers The a. DTe (or.ovoc 1o]nt Coor ]nati l a Council 

Sorghu::- ad:.Soybean Develoopr'ent Coordna t~ing Council) would 

act as th; contr- iarout, for tie urocr am. As in te oase of 

soybeans, t":e or-ar:> saouid encouraCle the oanting of sor

ghum as p]art of a m:u, _,.e croppi ng system rather than as a 

cro,. to be ulant_-d In a'c.)lace of rice or corn. 

Since sorcihu:-. can be grown under a wide range of mois

ture conditions, it can be esp._,ciallv iseful in helping far

mers to ma.':e marc ef :ici<at use of i:itco water supplies. 

Soils in Central oLu:.,tor eximole, often contain enough 

residual mostu--- a rul-the rice ia-tin October and No

ve: 
'..I 

c 
OUt 

to k *eta:r1':7.. 
LrrI a,/!t !o:n 

'1t. b or a ro... :1g a crop of sorghum 

The cos:t of productio: per hectare has been estilmated 

to be P640 us.i nq re........,:oe productio n ract1ces . Sorghum 

vileds canrac : I to tons 007c- hectare uepen-ing upon 
-the rainfal1 at te l ,i :ng and arvusLinc p od, avail

able irri:.i~t : '. ,r, tac c:-:t.nt O: ,- i nor USce a:; the 

cultivatLo:n uracL:c . " :.u-d. Pre.s< :: .I l s arc about i 
to:.o~ :.:uh-c~<-rc b:,t' '-, .Ina ceis: C :-i blV withl the..-.. .'> 

- ' " ' 
.'.e 3o a: . .'". : : . : ,....si: a. r'o,?:r :.:m.-; c": , an: av'.. o:: . ... 


*raa~e ".':,1u c: r :',_,ctarc. o1 3......:a'tlc tons' ano: :nLir.act 

orce of 2 or mwtic ton, t , -,ct ;r.: It ocr hectare, 

oer cro:n,, *wouL'V be ai)out PP3. Under th:ese co)nditIons, sorghum 
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would be less profitable' than lowland' rice or soybeans but
 

would be competitive with corn. A more detailed idea of
 

the' cost of production and expected revenue for rice, corn,
 

soybeans and sorghum is provided in Table 67,
 

Any government program designed tu increase sorghum
 

production will have to take into account the relationship
 

between sorghum and corn prices. The present high import
 

duties on sorghum will not help the farmer receive a high
 

price for his sorghum because feed manufacturers will not
 be.lI ing -to-.buy. sorghum att--price.-substantiall y.higher_._.. .......
 

than the price of corn. Efforts to support sorghum prices
 

indirectly by increasing the support price for corn will
 

not improve the profitability of sorghum relative to corn
 

and will not induce farmers to substitute sorghum for corn.
 

According to estimates of the research team, farmers
 

should be able to sell around 100,000 metric tons of sor

ghum at a price of about P235 at the present time. If
 

production were to exceed 100,000 metric tons, the domestic
 

price of sorghum would begin to approach the world price
 

which is presently about P195 per metric ton. It appears
 

that only the most efficient producers of sorghum could
 

earn adequate profits at the present world price. Thus
 

it seems doubtful that the Philippines will be exporting
 

substantial quantities of sorghum during the next 5 years
 

unless the world price of corn and sorghum were to increase
 

substantially.
 

Summary of Recommendations
 

It is recommended that any government program to
 

increase sorghum and soybean production should emphasize
 

the advantages of multiple cropping systems rather than
 

encourage farmers to switch from the production of rice
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or corn to the production of sorghum and soybeans. The 

teai- believes that an intensive four to five year program 

would have the highest urobab lity of success. The soy

bean oil extraction plants and the feed manufacturers 

should ! actLivclv involved in establishing the ureducLionbe 

targets of tne :oroqram. 'The initial estimlates by thne 

t hat it should be UOSS1Ilc tu) mainucsearchn team ndicate 

ta-n reasonable far:-, )rices ;or sorghum aWd soybeans as 

long as soybean proCiuction does not e.cecd anout 40,000 

,etric tons and sorghui production is less than 100,000 

metric tons. 

-200



CHAPTER XII 

EXISTING FACILITIES
 

Existin Warehouse Storage (Sacks) 

Physical Condition of the Warehouses 

1Warehouse La,.:s 

Recormmendations 

Silo Storage VMulk) 

ACA Owned Facilities 

RCA Owned Facilities 

Existinc; Rice Mills and Corn Mills 

Millinq Canacities and Recovery 

Description of t:ie " Kiskisan" Mill 

Description of the "Cono" Mill 

Flour Mills 

Commercial Feed '.!ills 

Imort Duty on Feed Grains 

Corn Starch Plantis 

Oil Extraction Piants 



CHAPTER XII
 

EXISTING FACILITIES
 

Existing Warehouse Storage (Sacks)
 

Warehouse storage space in the Philippines for sacked 

commodities amounted to nearly 40 million cavans or 1.8 

million metric tons in mld-1967 The ownership of the 

warehouses, and the capacities in cavans and metric tons, 

by regions and provinces is shown in Table 68. As to 

ownership, approximately 18 percent of total warehousing 

capacity of the Philippines is operated by the Farmer's 

Cooperative Marketina Association (FACOMA) , 8 percent is 

operated by the Rice and Corn. Administration, and 74 per

cent is Drivateiv ooorated 

As to location, the Central and Northern Luzon rice and 

corn areas (Regions I-IV) account for 59.3 percent of the 

total stora-gec ca)(citv of the Philippines. The Mindanao rice 

and corn aruas (Regions IX, X) hold 18.8 percent of the 

storage facilities, and the rer,,aining 21.9 percent is located 

in the central islands area of the Philippines. 

Seventy percent of the FACO:MA warehousing, 75 percent 

of RCA warehousing and 55 percent of all private warehousing 

is located in the Northern and Central Luzon regions. A 

regional breakdo,.':n for total ..arehousing is presented below: 

Region Percent of Total W<arehousing 

I Man ila 2.2 

II liocos 3.9 

III Caqavan Valley 12.2 

IV Central Luzon 41.0 

V Southern Tagaloq 6.4 
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Region Percent of Total Warehousing 

VI Bicol 3.8 

VII ,.estern Visayas 7.8 

VIII Eastern Visavas 3.9 

IX Southern and Western 
Mindanao 15.5 

X Northern and Eastern 
Mindanao 3.3 

Total 100.0
 

The survey of warehouse facilities referred to above
 

was made under the auspices of a Conmittee on w.arehousing 

established by the Develonment Bank of the Philippines (DBP) 

the Philippine National Ban!- (PNB) , the Rice and Corn Ad

ministration (RCA) , and the Agricultural Credit Association 

(ACA) . "..nilo the survey is suh]ect to some l1:!:itacions, it 

atoears to be the best assessment of the situation with 

respect to wareuouse location and caacity. 

Recordfs arc not available o:ware:'ouses for rice and 

corn under construction. hile the operator must obtain a 

license under the Bonded Warehouse Act 3893 before he can 

handle grain, ne does not m;ake application until after he 

has co:-'nleted the co:'s truction ,or: an( is ready to operate. 

All the existing sack warehouses have access to roads 

for trucks, wagons, or sleds. Only a very small percentage 

is located at or near rail access 

Phvsical Condition of the Warehouses
 

...

wood trusses an(; woo column-s . The r(, 's a:d ,.i-1±s are 

of corrugq ted ya!'.ani zdc :ro. In all. cases the floors 

are C concr.0ete n : ano" i f n above grade. In 

The .aioritv of the warehouses are construct, e Ith 

, Lches 

som:e cases the walls are :>ad: of concrete bloc;:s. Some 
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of the most recently constrUcted have structural steel open 

riqid frames with either corrugated galvanized iron or con
crete block walls and galvanized iron roofs.
 

All the warehouses have rigid louver type ventilators 
located in the lower and upper part of the walls and in 
the roof. The doors are metal and of the sliding type. 
The windows are glass with solid sash, either wood or steel. 

Most of the warehouses were in relatively poor condi

-tin. They show- lack of-proper maint~nancefanid'good house
keeping from the standpoint of cleanliness. In many cases 

the galvanized i ron walls and roofs have sections that have 
deteriorated due to rust. Some of the glass windows are
 

broken and require replacing. The sliding doors need re
pairing and the ventilators should be cleaned of debris and
 
refuse which have collected through the years.
 

The concrete floors and concrete footings appear to
 
be structurally sound. However, some show deterioration
 
due to spalling or flaking of the concrete. In many in

stances the joints have widened which may have been caused
 
by differential settlement and lack of repairs. Many evi
dences of vermin, birds, and insects have been found in

side the warehouses. Furthermore, there are definite in
dications that rain and moisture have penetrated causing
 
damage to the structure and to the goods in storage. Very 

little evidence was found of paint being use)d on the metal 
parts to prevent rusting. 'Losses of grains under the exis
ting storage system in the Philippines and the estimated 
savings of grain under the recommended system are discussed 

in later chapters. 

Warehouse Laws
 

The law governing warehousing is Public Act 3893, the 
Bonded Warehouse Act, put into effect in January 1932. Un
der this Act no person is to receive rice for storage 
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without having a license. The license must be applied for 

annually from the Director of the Bureau of Commerce and 

Industry. The t-;arehousemen is required to state the loca

tion of the warehouse and the maximum amount of commodity
 

he will receive for storage. A bond is required in value
 

equal to or greater than 1/3 of the value of the maximum
 

amount of the commodity stored.
 

There is no law governing the kind of commodities'which
 

be stored with palay, rice, and corn and other food pro

ducts except a law prohibiting storage of inflammable goods
 

in warehouses. For instance, the study team observed in
 

some of the warehouses that sacked chemical insecticides
 

were stored next to palay. The serious danger of contami

nation is unavoidable. There is no law controlling the
 

re-use of damaged foodgrains for human consumption. It was
 

also found that in many cases where heavy rains flooded in

side the warehouse, the water damaged palay and rice was 

emptied, redried, and re-sacked as saleable merchandise.
 

_may 


Recommendations
 

For the purpose of realizing the optimum economic
 

advantages in warehouse storage of foodgrains, it is recom

mended that the following procedure be implemented:
 

1. 	Inaugurate an intensive and long range repair
 

and maintenance program of: (a) replace and/or
 

repair damaged galvanized walls, roofs, window
 

glass, and window sash; (b), repair damaged concrete
 

floors; (c) rework and repair all ventilators and
 

doors; (d) eliminate the use of warehouses that
 

are beyond repair.
 

2. 	Inaugurate an effective fumigating program for
 

the control of insects, birds, and vermin.
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3. Introduce laws prohibiting storing of commodities,
 

in the same warehouse, that may contaminate food

grains by contact.
 

4. 	Investigate the economy of using mechanical hand

ling equipment for stacking ba,s in the larger
 

warehouses.
 

5. 	Conduct a more thorough investigation, than is
 

covered by the scope of this report, of the physical
 
needs and mechanical improvements of the many
 
warehouses particularly those that are owned and/or
 
rented by governmental agencies to determine a cost
 

estimate of doing the work and implementation of
 

same.
 

6. 	Further encourage the purchase and use of mechani

cal warm-air driers in the existing warehouses, as
 

the Philippine Government is now doing.
 

Silo Storage (Bulk)
 

There are twelve silo storage facilities in the Philip
pines for handling and storing grains in bulk such as palay,
 
corn, and wheat (Table 69). Eight of these, with a total
 
capacity of 135,200 metric tons, 
are owned by private com
panies and used in their own grain processing activities.
 
The remaining four, with a total capacity of 15,050 metric
 

tons, are owned by government agencies and intended for use
 
in the government grain storage program. Also 116,001 metric
 
tons of the total bulk grain storage capacity is operated 
in conjunction with flour mills and, while suitable for 
other grains, is used almost exclusively for imported wheat. 

The privately owned silo facilities are efficiently \ 
and effectively operated. They were only recently construc

ted and are modern in design.
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ACA Owned Facilities
 

Two ACA owned bulk facilities, both of bolted steel
 
construction, are located in Solano, Nueva Vizcaya and San
 
Jose, Nueva Ecija. 
 Each is equipped with a mechanical
 
heated-air grain drier. 
The latter iF also equipped with
 
a rice mill. 
 Solano had a rice mill but it was destroyed
 
by fire in 1964 and was never rebuilt. Both of these faci
lities were constructed during 1954 but have had very little
 
effective operation during. the past 7 or 8 years.:_.Deteriora-II 

tion has set in, but both 
can be reactivated. The Govern
ment has 
 allocated P256,760 and P57,240, respectively, to
 
rehabilitate Solano and San Jose facilities.
 

RCA Owned Facilities
 

The other two Government (RCA) owned bulk facilities 
located in Digos, Davao and in Camalaniugan, Cagayan are
 
constructed of wooden staves held together with steel bands. 

The bulk silo at Digos was constructed in 1958. It 
includes a heated-air grain drier and 
a corn mill. This
 
facility has been practically inoperative since 1963 ex
cept for very few small lots of corn and palay. The wood 
bins have suffered damage caused by a combination of: dry
 
rot; moisture; the lack of paint coverage and maintenance.
 
Request has been made by RCA for P28,000 to cover rehabili

tation.
 

The bulk silo at Camalaniugan, Cagayan is located on 
the east bank of the Cagayan River and was built in 1957 
but has had but little operational service since 1958. The 
facility includes a heated-air grain drier, a rice mill and 
a corn mill. The belt conveyors and the bucket elevators 
have very small capacity requiring about 40 to 44 hours to 
empty or load one storage bin holding 325 metric tons.
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The wood bin walls have suffered damage similar to the
 

silo at Digos. The typhoon, during November 1967, caused
 

extensive wind damage to an end bin wall and extensive water
 

damage to the lower belt conveyors, boot pit, and receiving
 

pit. The typhoon also caused some structural damage to the 

silo facility. 

It is felt that it would not be economically justifi

able to rehabilitate the silo portion of the complex at Ca

malaniugan because of (I) the extensive typhoon damage, and 

(2) some basic engineering deficiencies found in the original
 

design. However, it would be practical to reactivate and
 

operate the four warehouse storage areas which total about 

1,800 metric tons. Both the corn mill and tha rice mill 

at Camalaniugan with capacities of 250 and 200 cavans/8 

hours repsectively, can be made operable with a little ex

pense as they were not extensively damaged by Lhe typhoon. 

Existing Rice Mills and Corn Mills
 

Central Luzon, a heavy rice production area with some 

corn in the northern provinces, has over a third (37.5 per

cent) of the nation's rice milling capacity and a very small 

portion of the corn milling capacity (about 1 percent) (see 

Table 70). The Southern Tagalog and Western Visayas regions 

hold another 27 percent of the total capacity. The rest is 

spread somewhat evenly over the nation with the exception 

of the smaller rice production areas of the Eastern Visayas 

and the Northern and Eastern Minanao regions. 

As could be expected from corn production patterns, 

Cagayan Valley holds a third of the corn milling capacity, 

the Mindanao region over 40 percent and Eastern Visayas is 

high with 16 percent of total corn milling capacity. The 

ma3or rice production areas discussed above have few mills 

solely for corn milling. 
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The magnitude of combined rice and corn milling capa

city is three times the capacity of mills used for milling
 

corn alone. They are concentrated in the areas where both
 

rice and corn are produced: 41 percent in Mindanao; 25
 

percent in the transition area between the corn producing
 

.l.gayan Valley and rice producing Central Luzon; and 19
 

percent in the Visayas.
 

The location of rice and corn mills by type for regions 

.and-provinces-i-s-show%--in Appendi-x- Table -A-24.. 

Republic Act 3018 limits the right to engage in the rice 

and corn industry to citizens of the Philippines. Since the 

inception of Republic Act 3018 in May of 1960, persons en

gaged in the rice and corn industry have been required to 

obtain a license to operate on an annual basis. The Rice 

and Corn Board (RICOBo , created to implement Republic Act 

3018, issues the licenses from December to January 20. The 

licensing process enables RICOB to compile a complete list 

of mills including ownership, location, type and capacity 

of the mills. 

Milling Capacities and Recovery
 

About 30 percent of the country's palay production is
 

milled in small capacity mills called "Kiskisan." These
 

mills have an average capacity of 45 cavans at 46 kilos
 

each of palay input per 12 hours and an average recovery
 

of approximately 60 percent by weight. The "Kiskisan"
 

mills deal primarily with the small local farmer and the
 

operators are paid in kind. In many areas, portable
 

"Kiskisan" mills make it possible for the operator -o mill
 

close to the farm.
 

About 50 percent of the palay in commercial channels
 

is processed in the "Cono" mills. However, in Central
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Luzon as much as 80 percent is processed in the "Cono"be
cause 
this region supplies a large percentage of rice for
 
the domestic market.
 

The "Cono" mills have an average capacity of 135 ca
vans at 46 kilos each of palay input per 12 hours. How
ever, some have a capacity of 200 cavans in 12 hours.
 
They are more efficient than the "Kiskisan" having an av
erage recovery of approximately 67 percent by weight. 

duction is milled by hand pounding and a very small amount
 

in the rubber roller mill. 

Over the years the number of "Cono" mills has increased
 
at a faster rate than the "Kiskisan." This is due, in part,
 
to the greater ease with which "Cono" mills can be financed 
through the Rice and Corn Board 
(RICOB). Although some fo
reign model mills are being listed, most of the mills are 
manufactured in the Philippines.
 

Corn milling, as is 
usually practiced in the Philippines,
 
is basically grinding corn 
into grits for human consumption
 
supplementing rice. The grits are graded on a shaker screen
 
having 10-12-14-16-18-22 square openings per lineal inch.
 
The numbers 10-12-14 are sold as first quality grits and
 
the recovery is approximately 65 percent by weight in the
 
"Cono" mills and 70 percent when number 16 is added. The
 
by-products, usually sold for animal feeds, amounts to 20 
percent to 25 percent consisting of germ, fine grits, and 
bran. The remaining 10 percent or 15 percent is loss and 
waste. In the "Kiskisan" mills, the edible recovery is 
approximately 5 percent less. 

Under Republic Act 3704, rice and corn mills are exemp
ted from the 2 percent internal revenue tax. A highly pro
gressive tax load on capacity and type of mill has replaced 
the internal revenue tax. 
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Description of the "Kiskjsari" Mill 

The "Eiskisan" is a one unit machine consisting of a 

huller and polisher. This is a very short system milling 

process for palay or corn and optimum recovery is impossible. 

Accessory equipment can be attached consisting of a blower 

and a sifter. The blower is designed to separate the husk 

from the rice after it has been milled. The sifter separates 

the small broken grains of rice (binlid) and the tiki-tiki 

(darak) from the unbroken grains. The huller requires only
 

about 6 horsepower. The huller, polisher, blower, and sif

ter together require about 15 horsepower. The capacity of
 

a "Kiskisan" ranges from 45 to 90 cavans at 46 kilos each 

of palay input in 12 hours. The smaller size predominates 

in the Philippines. 

Description of the "Cono" Mill
 

The "Cono" mill is a longer system of milling and re

quires a number of unit machines. The usual equipment for
 

milling palay consists of hullers, polishing cones, graders,
 

separators, and aspirators. Also included are scales, buckc-t
 

elevators, screw conveyors, blowers, cyclone dust collectors,
 

moLors, drives, and other necessary accessories. By a com

bination of an adequate number of unit machines the capacity
 

range of a "Cono" is approximately 100 to 450 cavans at 46
 

kilos each of palay input per 12 hours. The power requirements
 

range from 20 to 100 horsepower.
 

The "Cono" mill for processing corn is also a long sys

tern consisting of such machine units as a corn cleaner,
 

scale, degerminators, roller mills, polishers, aspirators,
 

blowers, cyclone dust collectors, bran drier, grits mixer,
 

sifters, magnetic separators, grader, bucket elevators,
 

screw conveyors, motors, driers, and other necessary acces

sories. The most efficient capacity is approxiamtely 75
 

to 100 cavans at 56 kilos each of corn input per one (l)
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hour The power required is approximately 300 horsepower
 

for this capacity. 

Flour Mills
 

All of the six flour mills in the Philippines are
 
privately owned and operated. The input grinding capacity
 
of the six (6) plants is approximately 583,195 metric tons
 
of wheat based on operating 300 days/24 hours per year
--.---.,(-Table -7-1-)-.---At- 72- percent -extra ction-, --the .equivalen l o r-'-

yield would be approximately 419,900 metric tons resulting
 
in approximately 163,295 metric tons of feed by-products.
 

The flour mills import all of their requirements since
 
there is practically no domestically grown wheat. The
 
Philippines imported 456,591 metric tons of wheat and spelt;
 
56,341 metric tons of flour; and produced 351,340 metric
 
tons of flour in 1966 (Table 72). Presently there are no
 
government import restrictions on wheat but there is 
an im
port duty of P1.50 per metric ton of wheat. The mill op
erators, therefore, negotiate for their wheat needs directly
 
from foreign exporters. They receive, handle, and store
 
all the incoming wheat in bulk in their storage silos which
 
make up part of the mill compound.
 

The flour mills are relatively new and modern, are ef
ficiecintiy operated, and have effective laboratory controls.
 

Commercial Feed Mills
 

The manufacture of commercial feeds for livestock is
 
concentrated largely in Manila and vicinity and.in the pro
vinces of Bulacan and Rizal. All this 
area is tributary
 
to the largest population center of Manila (Table 73). In
 
addition, Cebu Province has a potential capacity of 32,600
 
metric tons and the provinces of Camarines Sur and Mindanao
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iT 2dILLS,EXISTI:,:G WPiK FLOUR Hil L1 PP Im:ES, 1966 

P'"-n'. .: 1- 1. uur I." heat.. Inp.-ut 

PrYJeacc.i rerly 1:uivaIent 
i e I:i ±ti 11j Bise on 72% 

Locat ic:, 301) D.s/24 Hours rI::racLIon 

(Yea '' (actac tv, Metric Tons) 

Mill A 
Pasig, Rizal 107,500 149,306 


M11 I B 
Pasic., Rizal 65,100 90,417 


Mi11 C 
Mandalu'ong, 
:Metro Manila 60,000 83,333 


Mill D 
Ifondagua, 
Quezon 59,600 82,778 


Mill E 
Lapu-Lauu, Cebu 68,100 94,583 


Mill F 
Iligan Ctv, 
Lanac del Norte 59,600 82,778 

TOTAL 419,900 583,195 

Soulce: Philipuine Association of Flout Millers, 'PAF%'l) 1966 Reports. 

Approximate
 
Feed
 

By-Products
 

41,806
 

25,317
 

23,333
 

23,178
 

26,483
 

23,178
 

163,29r
 



TABLE 72 

IMPORTS OF W1HEAT AND WIEAT FLOUR, AND WHIEAT 
FLOUR PRODUCTION , PHILIPPINES, 1958 1966 

Imp c t s a / 
Wh1eat Flour Produc- b 

Year Wheat a:id Spolt VWheat Flou tWon In Philrppnes--b 

(Metric Tons) 

1958 -1,907 297,945 6,441 

1959 72,212 141.746 55,566 

1960 127,219 122,242 86,206 

1961 236,739 76,409 191,804 

1962 294,076 41,032 228,477 

1963 386,321 19,772 352,536 

1964 317,823 69,738 297,514 

1965 358,980 65,094 364,420 

1966 456,591 56,341 351,340 

Sources: _/j Unpublished reports, Dept. of Economic Research, Central Bank ot the 
Philippines, 1966. 

b/ Philippine Association of Flour Mlilers, 1966. 
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have a total manufacturing capacity of 4,500 metric tons.
 
By operating 300 days/8 hour yearly the mills can produce
 
a total of 257,200 metric tons of various feeds.
 

Poultry feed makes up the largest proportion of manu
factured feed. Hog feed is next in impo~.ance, with a
 
small amount of pigeon feed and cattle feed.
 

The volume of commercial feeds manufactured in the years
 
of 1961 through 1965 as reported by the members of the Phi
lippine Association of Feed Millers (PAFM1) is shown in 
Table 74. While the membership does not represent 100 per
cent of the manufacturers, it does include at least 90 per
cent of the total feed industry capacity. 

The commercial feed industry is expanding, but the li
miting factor of growth is the availability of feed grains.
 
Corn usually accounts for approximately 30 percent of the
 
total tonnage feed manufactured in the Philippines. After
 
interviewing several of the larger manufacturers it was
 
found that there is more demand for feed than can be met. 
The short supply of corn will not permit the full scale op
eration required to meet this; demand. The feed industry 
could easily utilize 77,000 metric tons or about 1,375,000
 
cavans at 56 kilos each of corn or its equivalent per year
 
if operating only 300 days/8 hours.
 

Since all the feed mills are privately owned and oper
ated, it is assumed that the private sector will continue
 

to expand its efforts to supply the needs of the animal feed 
market as long as the basic ingredients can be obtained at 
reasonable prices. 

It is recommended that the farmers be encouragee to 
plant grain sorghums as feed grains (see Chapter XI on 
this subject). This would release more corn for human
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TABLE 74
 

PRODUCTION OF COMMERCIAL FEEDS MANUFACTURED
 
IN 'THE PHILIPPINES, 1961-1965
 

Feeds Manufactured 

Poultry log Cattle Bird and 
Year Feed Fee' Feed Pigeon Feed Total 

(letric Tons) 

196] 117,684 2,362 253 938 121,247 

1962 156,458 6,121 182 1,260 164,021
 

9 1,215 175,939
1963 148,916 25,799 


496 185,037
1964 141,567 42,974 ---


375 206,477
1965 1564 98 49,875 29 


Source: Philippine Association of Feed Millers (PAFMI) as reported by members which
 

reoesent at least 90% of the total industry capacity.
 



consumption as corn-orats and for other corrlercial purposes 

such as corn stcirch o rcessinc:. Soybean moal is another 

source •. r , -ir.... t used in the manufacture 

of an.1::71 S :is ! tI e case of grain sor,.ihlurls the far

mers sloul2 d bL2 encou rac.e, to grow soy'beans for the same 

reasons 

The l;arcer feed mills are cluite mo)dern semi-automatic 

in o:cra t ion ant: eror the batch- tyue mixing system. A 

few are introduciricn t;,e ounc2i card ullv-automatic mixing. 

In addition to corn, other ingredients may be used in 

the mnuacture of ani:'lal feeds. These can be found in the 

Philipopines- as fol1 l.:s 

From Flour :.:ills 

Assuming that the quantity of 

,neat " our ro(duced in 1966 

was I3 :>tr~ c tons In 
the Ph: i : :u.ou; , the. bv

procduct; a.-1abie for tie 

manufacturc of feed ,.:ould 

be anoro:.:i:oaelv 95,000 metric tons. 

From rice >l i " 

Assu'in"g t'le tonnage of 

.. l :. ." 1 i 1966 ..:as
 
4,'J- ,f, !5 ::,._r ,.s,., the
 

would .r Lcate1v 

7 percent _-r 285,000 metric tons.
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From Corn. Mills 

Assuming the tonnage of corn
 

milled in 1966 was about 

966,000 metric tons the by

product; available for the 

manufacture of feed .ould be 

approximatelv 20 percent or 193,000 metric tons.
 

I /
 
From Breweries -

The feed b,.-oroducts in the
 

manufacture of beer .:ould be
 

approxi-:ately 10 percent as feed
 

barley, 1.5 percent a.; siorouts,
 

and 16.5 percent as spent g.ains.
 

The quantitv o tie.e ingredients
 

are not avallable N.A,
 

From Corn Starchi Plants
 

If the two existino corn starch 

plants s50Iou( operate about 1 50 

twenty-four days per ,ear the'/
 

would orocemss a_,rox:-:imatelv i5,000
 

tons of corn. !{ouo>lv 20 percent
 

of this amount could be imade 

available in the manu'-acture of 

animal feeds or 15,000 metric tons. 

Data are not available as to the quantity of the fore

going by-products presently used in the manufacture of 

NNote: There i only one manufacturer of beer in the 

Phi li .ines. Th.is flrm is also one of the largest manu
facturers of cormm-ercial feeds. It is therefore assumed 

that the b'-oucts of the bre,...er'.' are utili::ed in its 
feed mll. 
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animal feeds and the quantity which remains with the farmers
 

and the original processors. However, the figures point out
 

that certain by-products are created in the Philippines and
 
are available as feed per se or feed ingredients for the 
manufacture of commercial feeds.
 

Import Duty on Feed Grains
 

The Philippine Government presently controls the imports
 

of corn. Other feed grains may be imported but are subject
 

to the following import duties:
 

Grain Sorghums P 250.00 per metric ton 

Soybeans P 250.00 per metric ton 

Soybean meal 26 percent ad valorem 

In view of the above, it is suggested that the govern

ment review the existing import policies to afford relief to
 

the feed miller until more of the feed grains are produced
 

domestically. 

Corn Starch Plants
 

The major plants (2) for processing corn starch by the 
"wet milling" process are located in: 

Mandaluyong - Input 200 tons of corn per 24 hours
 

Cebu - Input 300 tons of corn per 24 hours
 

The normal production is approximately 66 percent corn
 
starch; 30 percent gluten feed; and 4 percent corn oil. The
 

starch is used by textile firms, food industrirs, flour mills,
 

bakers, pasta processing, paper mills, and in foundries.
 

Gluten feed is used in commercial feed manufacturing. The
 

corn oil is refined and some of it is consumed as food and
 

also used as raw materials by some manufacturers. Glucose
 

is also manufactured and is used by candy makers.
 

-223



Oil Extraction Plants
 

There are two (2) major oil extraction plants in the
 

Philippines. Both are located in Pasig, Rizal and both use
 

the solvent process. One has an input capacity of 100 tons
 

of soybeans per 2- hours and! the other has an input capa

city of 150 tons of soybeans per 24 hours. (They can also 

be used for corn oil extraction at a lower capacity). 

When handlinq soybean3 the average extraction is ap

proximately 83 percent when processinci the beans into 44 

percent protein meal for the anim-lal feed industry. Under 

normal operating conditions of about 300 days/24 hours, the 

two plants would process a':out 73,000 nretric tons of soybeans 

per year as compared to a dom:-estic prcduction of 1,132 me

tric tons in 1966.
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CIIAPT1:R XIII 

GRAIN STORAiGE REQUIREMENTS 

Introduct i.on 

The term "grrain storaq(c al:ces" is used in a very re

stricted sen:;e in thi:; c! l:l ter. The basic question is: "Iow 

much storace c.'):citv i.; neeie. in a given region to store the 

rice and corn urckd in t lat r.-cion?" The "balancinc" capa

cityv in a rerlion i; t co .mO r, to the e:i:; ting capacity to 

determine if an oover-raiance"or an "under-balance of storage 
caC i tv xis-;t:. ; . 

There is, of course, no com),11 inq reason for storage 

facilitie.s to be located a .ways; the re %.on the ricein where 

and corn i.; )ro,,ucd. In sotre ca.se;, it nay be more economi

cal 	 toshi gr, in uronuc c in one rgion to another region for 

storacg( than to store it in th., region .."iere it is produced. 

This uoss ibi.itv mus t be keot in mind in the analvsis of the 

storage iaac, fire o; 

In othcr ca,..;es , t'm.t lac. Cf storage facilities in the 

area wh'ere t:*e grain i.- 1roduce,l.,ad:; to grain being shilped 

out of te area at h.r.e.;t ti:. an(: ti en sh i u' eu back into the 

area several month.; lt-r. In such, cases, ac-j ltonal storage 

facilities witr in the recnion *ou1d reduce suc.h grain movements 

and s:ould )eneft consumer-; and wareaousemen as well as t!le 

farmers. 

The 	 purpose of this. ch0.uter is; to provide: 

(1) 	a general idea of tihe grain storage balances in 

t71 var 01ious regions of the Philiiines during the 

1970's; an , 
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(2 	 information on the expected pattern of grain 

moverments in 1970 and 1975. 

.mo de ai i dJi:;cu.4s ion oF storaae balances in the 

various nrovinco- ...i be providced in Chaoter XIV along with 

recommendations f:er ne.:. facilities. 

Regional Storacie Balances 

The estiate:; of reuional storage balances are based 

on a set of asa;um:tieo. w)ut the percentage of rice and corn 

marketeK and t , nu:he. Li. ; the grain over in ati: turns 

recTion. '1'he ero.,:ta o: ri.c, ana corn oroduction marketed 

is o ........ c c percntae of these grains 

wuica are "iarhet direced 

,The DAUY: .... ti.,atos ha'. been adjusted upward in some 

cases to t.e.o into accotu:n the fact that the percentage of 

rain ;r-hs t-encR. to increase during past 

years. The es-t.i.te(r fi ouro; based an1(at turnover are on 

aa i1v 01 :!-,- ". and tTh{ D.'X! data on the percentage 

of rice irve:-t :..c" .mr'ttn in the various regions. The a
nal' 	 1.i: o" tit , f(r I., regions, apg:- ,Jn 	 ost 

:)r :-;:ma te Iv one t:n .f st r.ac:e cac)cc tv is needed for each 3 

tons ofC,- :.:..::,tc. The actual turno. in any given 

warelo . wit~i: .am,,en hve :,ote (or 1es-;) than 3 timies. 

,cut,.:r:n '.ve.f ur .;:;u,.are ave race figures for All ware
nlouses 1 n tse<. r-u.;:o:. 

:.etvlod oES' _0 C: : Storage Balances 
>' :.cc;i" ns f: !" :P ' 

'"1.iC us""rte. ti1.e ,)rocedure used in estimating the grain 

storaq, :).a:I nc s by regrions sho.:n in Tab le 75, the ILocos 
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region is chosen as an example for discussion: 

(a) 	 It is estimated that about 40 percent of 

thie rice and corn :oroduced in thr recion 

will be stored in comercial arehou-es 

during the year (Col. (6), Table 75). 

(b) 	 The grain turnover for the recion is assumed 

to be equal to 3 (Col. (9), Table 75) 

In other words, an averaqe 2,000 ton ware

house will handle 6,000 tons of grain durinq the 

year.
 

(c) 	 Using the 2stimates of rice and corn 

production projected for this region, 

80,730 metric tons of rice and corn 

will be marketed (Ccl. (8) , Table 75) 

and 

(d) a storage capacity of 26,910 metric tons 

would be needed to handle the grain marketed 

(Ccl. (10) , Ta'le 75). 

(e) 	 The exi;ting storaqe facilities in the 

recTion would nrovide storaqe for 18,170 

metric ton:; of ra.in in 1970 (Col. (1), 

Table 75) 

(f) 	 Thus, an additional 8,740 metric tons of 

storage canac. vou be needed by 1970t\' .uld 

in order to store the ex),cted grain pro

cduction in thie region. 
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The estimated grain storage balances for the other
 

regions of the Philippines in 1970 is also presented in
 

Table 75.
 

This type of analysis leads the team to conclude that by 

1970 there will be an "under-balance" in gra-.n storage capa
city in all regions except Central Luzon arn1 Western Visayas. 

The surplus palay from the Cagayan Valley tends to move
 
into the provinces of Bulacan and Nueva Ecija in Central Luzon
 
where it is held until it is milled and shipped to wholesalers
 

in Manila. Thus, part of the apparent "over-balance" of capa
city in Central Luzon is used to offset the apparent "under
balance" of capacity in the Cagayan Valley region.
 

Both Bicol and the Southern and Western Mindanao regions
 

are expected to have a substantial "•ider-balance" in grain 
storage facilities by 1970. The shortage of storage facilities
 
in the Bicol region is coupled with a very serious shortage of
 
drying facilities in this region. The Bicol region has rain
 

throughout tae year. Sun-drying is therefore a very unreli
able method of drying rice and corn in this region.
 

The shortage of storage facilities in the Southern and
 

Western Mindanao region appears to be due to the rapid in
crease in the production of corn that has taken place in the
 

recion in recent years. A number of warehouses are presently
 
under construction in this region. The actual "under-balance"
 

in capacity will therefore be somewhat less than estimated. 

Since warehousemen are not required to report on construction 
in progress, there are no records of the amount of storage 
capacity presently under construction in this region. It is 

likely that considerably less warehouse capacity has been re
ported in Davao province than actually exists. If so, the
 

figures tend to overestimate the actual "under-balance" in
 
storage cipacity in Southeri. and Western Mindanao. This will
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be discussed in more d1stail in Chapter XIV. 

Method of Estimating Additional Grain Storage Needs
 

for Regions by 1975 and 1980
 

The storage capacity needed to handle the increases in 

production between 1970 and 1975, and between 1975 and 1980, 

are presented in Table 76 and 77 respectively. 

Again, using the Ilocos region to illustrate the pro

cedure by which these estimates were obtained: 

(a) 	The expected increase in palay production
 

between 1970 and 1975 in the Ilocos region
 

is estimated to I-e 13,970 metric tons (Col.(1),
 

Table 76).
 

(b) 	The expected increase in corn production during 

the same period is estimated to be 497 metric 

tons (Col. (4), Table 76). 

(c) 	 It is assumed that the increases in grain 

marketed would be turned over 4 times 

(Col. (7), Table 76) (The turnover figure for 

all grain marketed in the region would, of 

course, be less than 4). 

(d) Thus, 1,808 metric tons of storage capacity 

would be needed to handle this increase in 

grain production (Col. (10), Table 76). 

(e) 	 An additional 3,689 metric tons of storage 

capacity would be needed by 1975 to cover the 

1970 to 1975 depreciation on presently existing 

facilities (Col. (11), Table 76). 
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(f) 	The total amount of storage facilities needed 

to handle the increase in grain marketed and to 
cover tile 1970-1975 depreciation would therefore 
be equal to 5,497 metric tons (Col.(12), Table 76). 

(g) 	An additional 5,569 metric tons would be needed
 

to cover depreciation in existing facilities and
 
increases in rice and corn production during the
 
1975 to 1980 period (Col. (12), Table 77). 

Recommended additions to storage capacity between 1970
 
and 1975 (or 1975 to 1980) will depend partly on the facilities 
recommended for partly the estimated storage1970, on capacity 
"needs", and partly upon expected grain flows. Thus, storage 
capacity "needs" are not, in themselves, a measure of the 
amount of new storage facilities that would be economical to 
construct. 

The largest production increases are expected in Central
 
Luzon, the Cagayan Valley, and Southern and Western Mindanao.
 
These regions will therefore need larger amounts of storage 
facilities than other regions to handle the increases in rice 
and corn production during the 1970 to 1975, and 1975 to 1980, 
periods. The "over-balance" capacity existing in the Central 
Luzon region in 1970 will be completely eliminated by 1975.
 

Regional Grain Movements
 

Available data on grain movements is not adequate to
 
allow a detailed quantification of grain movements within the 
Philippines. There is undoubtedly a good deal of cross-ship
ments of rice and corn 
at the present time. Such cross-ship
ments are partly due to inadequate information on the supply
 
and demand of grain in the various regions, the personal
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nature of business relationships between grain dealers, lack 

of storage facilities in some areas, and regional differences 

in the seasonality of production. It is neither possible nor
 

desirable to eliminate all cross-shipments of grain. Nor is 

detailed information on gross grain flows, which take cross

shipments into account, absolutely necessary for a broad study
 

of grain storage requirements. A general knowledge of the
 

location and direction of the net grain flows is needed, how

ever, and will be provided in this section.
 

Regional Movements of Rice
 

There are two main trading areas for rice in the Philip

pines. In the northern area, rice moves from the Cagayan
 

Valley into the Ilocos region and south into Central Luzon
 

where it is held for later shipment into Manila and the South

ern and Bicol provinces. Rice from Central Luzon flows north
 

to the Ilocos region and south into Southern Tagalog and Bi

col. In the southern part of the Philippines, rice moves from
 

Southern and Western Mindanao into the Western Visayas, Eastern 

Visayas and Northern and Eastern Mindanao.
 

The present movements of rice between the northern and
 

southern trading areas will be reduced as the Philippines be

come self-sufficient in rice production. The rice movements
 

within the trading ax-,as will tend to increase, however, be

cause of regional differences in the rates of production in

creases and population growth.
 

If production increases according to the estimated medi

um projections, there will be about 166,928 metric tons of ex

portable palay from the Central Luzon and Cagayan Valley re

gions and around 250,408 metric tons of exportable palay from 

the Southern and Western Mindanao regions in 1970. By 1975, 

the exportable palay from the Central Luzon and Cagayan Valley
 

regions will have increased to 508,427 metric tons while that 
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from Southern and Western Mindanao wil have increased to
 

around 275,673 metric tons.
 

All of thie e.::orta l, palav from Central Luzon and Caga
yan Valley i:; e:,:.'cted t move throuqih -anila. - ost of the
 

"
exportable ric e Cro: Southr a:vd ':e;tern Mi.ndanao is expected 

to move t ruc;.,, the : ort at the City of Cotahao; and the re

mainder i; e:pected to :.ov throuqh the ports at Dadiangas 

(General SanLtn;) and Davao City. 

A more complete, do-i of thne not movoements of rice in 1970, 

1975, and i980 can he obtained from 1' iqure XV, XVI, and XVII. 

It should ho noted that these e:; ti "P:P. o" not take into ac

count the fact that rice produced in one region may be held 

in anot ior region for several months before being transshipped 

to a th .rd reqion. 

Regional olovements of Corn 

The Southern and Western Mindanao regilon is the only 

region that i e.xOcted to have a suibstantial quantity of 

surplu. corn in 1970. This corn will flow to nearly all 

parts of the, Phil pi;,ines. The larqe,:;t corn flo.. is from 

Soutr:oe rn and We:; *' rn "'.i uda nao to the E.:as tern Vina., as. The 

net flaw'.: b._t..waen those two reoion; is e:;timated to be aboult 

15'9,169 metric tons in 1970. The gross flo.w of corn '.*. ii be 

larqer than this , ho.e- er, because a good1 dal of corn shipped 

to Cebu is transshipped to Manila, Southern Tagalog and Bicol. 

Between 60 to 70 percent of the corn shipped from the 

I/ Rice for f',roien e:x::)rt couldci move th rouqh the port at 
San Ferna:id- i:i lIa Transportation costn of moving 
rice to t:his :)ort wil he hi;er than transportation costs 
to .ani., Thu;, it in doubtful that muc1 rico will move 
th rouqh San Fernanj.. 
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Southern anK Western Minanao re:ion will pass through the 

City of )avao . The rnma ining; 3) to 41 p,,rcenL will move 

thyouuq to:iew 't it Dn,'dian:,a; and tLe City of Cotabato. 

Both sh,,lld cr:: an:d c "ror ~t:; are s[ipped from thesei 

ports. Fiur,,, ::V'.I , 2=2, a'nd X indicate the net movements 

of corn in 1070, 1075, and 1980. 

Grain Drying 

Present Methods 

7:ince the farmer sell:; most of his palay immediately 

a, -r harve:-;tino , t (2 (l-ryi nq and conditioninq before milling 

is left almost entirely to Lh middlemen and millers. The 

nalc:" rem: i::i 0 4: tK:":.; F; , on sproad on ruraldried mats 

road; or f : d-'.' :n slit... >,idd lm,:n amn millers usually 

have lir: c,'.cr t (r,' i'.q pacmI ets adjacent to the ware

house and mill bui ldinq :or sun--dri:nq )alay and shelled corn. 

The deL.Urm:A.L-t1:n Uf the moisture content is usually 

done bV c-ackin 14v hu l in t>e case of cal'.. If the hull 

cracks es i; l'., t0.' m'ioiLur, content i; "e.timatod to be 

about 14 nerc7',nt and LW (O!v iO rec0y.. for Grainsani storcioe . 

intended ,r' r 1':nq straq, pori(od.; atr m 'r Lorouqh dried; 

oftLenti:7e.; :B),'.'l i nc; tl(fl tti., , on Ln' concrete pavement. 

AerctioN 12 :;t-rir: i:; not us;ed . It ..:; noted that some 

pale." st red' s ; as is twev I y 'onths notin ei: for I ono o had 

been ar it,,d . In caverv '"w ='.a-t nce:; , where no [a' is stored 

comm,.rii I lv i Iul:, a-rition i.:;p rocticed by occasionally 

"Lurii iv;' th, 'grain from o11)' Win to anLtter. 

:cn 1;2 1 ('. I:-li)rv n!, 

2ec:icin; i~c %-.twrn--ai drier:; are niot e::tensivev used at 

pre:;ent except in re:;earch n.; t Lutions, in a few government 
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operations, and by a few private warehouse and mill owners. 
;.: . Recognizing the need of mechanical driers, the Philippine. -

Government has undertaken a program of drier education and 
has already purchased a number of these machines which are to 
be installed in the near future. Credit will also be made 

available through banking institutions for the purchase of 

these driers. 

Experiments on the use of driers have been conductd 

and education materials-.prepared by th, .Collegeof''Agricul- ' . --. 
ture, University of the Philippines, Los Banos (UPCA); the 

Agricultural Credit Administration (ACA); the Rice and Corn 

Administration (RCA); International Rice Research Institute 
(IRRI); and several local manufacturers of grain driers. In

formation, therefore, about benefits of mechanical drying is 

available to those interested in the subject. 

There arc no data available as to the number of mechani

cal warm-air driers in the government or private warehouses. 

However, in the course of the investigations, the research team 

found about 33 of these machines installed at the following 

locations, and perhaps there are others in existence; some of 

these found are: the batch-type flat bed, continuous-type shaker 

screen, continuous-type column; and batch-type column: 4 

Cagayan: 

1 - Continuous-type Column Drier 

Isabela: 

3 - Batch-type Flat Bed Driers 

2 - Continuous-type Shaker Screen Driers 

Bulacan: 

1- Batch-type Column Drier 
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Nueva Ecija: 
2 - Batc-n-tv:,e Column Driers 

2 - Batci-t'.'ne Flat Bed Driers 

2 - Co:,tinu<u.;-t.':)e Col.umn Driers 

1 - ConliUOUS-tvne Shaker Screen Drier 

LagUna: 

1 -- Batch-ty.>e Column Drier 

1 - Continuous-tvte Column Drier 

1 - Batc>,-t:h. Flat Bed Drier 

Albav:
 

3 - Batci-tx.;e Colu.n Driers 

2 - Coi-tinuous-tv:e Column Driers 

Camarines Sur: 

2 - Con ti:,u. u2;-tvne Shaker Screen 

Driers (r,_ad to !e installed) 

Iloilo: 

1 - Continur .s-tvne Column Drier 

Negros OccIdCental 

I- i.twh-t.,e Flat Bed Drier 

Cotaibato: 

2 - Batc>.-tve Coluimn Driers 

1 - Con t-I.nuous-tvo)( CoIumn Drier 

Davao: 

I - Batci-tyv)', Column Drier 

I - Cont inuon.; - tv:, Cclumn Drier 

Zamrnoanqa_ !,.1 Sur: 

2 - !3atc -ty'.e Column Dr: 
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Immediate steps should be taken to reactivate many of 
the above driers as about half of these machines have been 
idle for the past few years, some because of needed repairs 

and others because of lack of proper operational instructions. 

The Agricultural Productivity Committee (APC) has re
cently ordered and has on hand, 108 ISEKI [Japanese manu

facture] warm-air batch-type flat bed driers (these are not 
included in the above list). They are to be sold or leased 

-_ 
 -to-selected.-warehouse-operators. .---Plans. are- being--formulated- ;-
to order several hundred more. 

In addition, ACA and RCA have built about 60 batch-type
 
flat bed warm-air driers for use in selected warehouses.
 

Unheated Air Dryinq
 

Palay may be dried with unheated air in bulk grain stor
age structures by moving a volume of air through the grain.
 

This is known as the "deep bed grain drying". The advantage
 

of this system is; the low initial cost and ease of operation.
 

The disadvantages of "deep bed grain drying" are: the long
 

drying period which may be up to three months or even longer;
 

continued high humidity weather which may cause delayed dry

ing or even unsatisfactory results; and, the mass of grain
 

which does not dry uniformly from top to bottom.
 

Heated Air Drying
 

Mechanical warm-air drying has distinct advantages over
 

natural drying, namely: the drying can be accomplished at
 

any time and under most weather conditions; air temperature
 
can be controlled in order to remove the moisture percentage
 

desired to obtain the best milling results.
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Palay is usually harvested when the moisture content is 

20 percent to 25 percant. Early harvesting is done in order 

to minimize field losses due to shattering of the grain and 

due to rodent and bird infestation. At this moisture content, 

the palay is too wet for milling or storage. Since there is 

no limitation on the initial moisture content for drying with 

heated air, the palay can be easily dried in passes to 13 per

cent or 14 percent moisture content which is required for prop

er storage before milling.
 

Palay in limited amounts can be sun-dried in fair weather,
 

but during the rainy season for the early maturing and high

yielding varieties this traditional method is not feasible.
 

Heatcd air drying will, therefore, be necessary to handle the
 

increased volume of palay anticipated in most areas.
 

Drying in Passes
 

The drying process for palay having about 25 percent
 

moisture should consist of a series of passes through the
 

drier. Faster over-all drying rate and better market quality
 

can be obtained by the multi-pass drying method then by any,
 

other. Tempering periods are interspersed by holding the pa

lay in bins 6 to 12 hours Letween drier passes thus allowing
 

the moisture to equalize within the rice kernel. This will
 

minimize stresses in the grain and produce more head rice as
 

cracking is reduced during milling.
 

Cooling rice to outdoor temperature by aeration during
 

the tempering period, between passes throuqh the drier, will
 

result in savings of both fuel and operation time as addition

al moisture is removed through cooling. 

Moreover, palay must be cooled before final storage to
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preserve qualitv. A pass tiroucgh the drier, w..'itn blon'ers on 

and burners of:, cools tlic rice adequAltolv. A tempering per

iod bew.. tie !a: air as. and t e cooli n pass .illc.,n heato 


norr:.it t., .rier to r,,.ceoc ::ni turp cont ,.:i anout I/2 percent
 
durina: coalipo<.
 

,ith ti losA :ns irable one-oas n svster, tho lay is 

subjected continuouslv to hot air for several heir; until 

all th -rain is reducK to 1! nercco t mo2isture. Because 

of thi:: conti:.ed c:'n;urc t- the h"t air, i: t.rnAI stresses 

arc created in the ,rai:un ,'2:.1 ,.'i 1i ca ;o . haNO Percentaae 

of broken kernels in the illino :roc.:s. 

Cleanin; Palav bolero Drying
 

Clean in I :,,I! x: to rermov< .,r ion materials as early as 

possible aftcr harv.;zt ,..' s:pold ar.i nq, increase accuracy 

of moistur. :.osur-n t ;, ,, .;;,,n t, ,.iacr of spoi lage 

during ho ui": mo th::- r P : : .. w':,:s , noH '...i 1 often 

develop where tUcr- i. a concontrationof cr ign materials. 

Recurrdati n5; 

For the i:u-iediatc pr.sent as well as for the long range 

storage program of handlin : ce real grains, tAere is an urgent 

need of ":cIarica1 w:a -r:'- ir drie.rs. "areAousc onerators, 

millers, and even farm. rs sVould bw strongl y ur:ed to use 

then. 

Traditiona! sun-dr,'irac '..!Il alv.avs be used in the Philip

pines. Ho.v.*':r, t is :'-t.o iW aros; lv inadequate during the 
•wet sea 30: '.',c n thu. n.". .', i e t. I n, must 1W harves ted . The 

only su titot, for sun-dryin.g in tin use of mecianical warm

air driers.
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(;rain Dryingq ReOuu, !Ir.1ent3 

It is csLik,. L,'2, t at., t:, ' ' ;rt i (rd , ir:yicatacity needed in 

the Philippin ;." ,e 1'70 sh(.ni d Wo Ca:1,1o f dryin a through

:)ut of i4,7A2 cci'.'l :)er hur (CGl. M4i , 'i'ble 781. The pro-

Cedure! s ( i. a. vi... t 05 MF ALOi ba e on the alount 

of :rain :ua.rhd in eac: r ;ip:: u: !no thei'pcak har'cst month 

o : the rainy sea-n. The 11 ',s rqi' . ser..i to illus

trate the ca W1'.] it io:T.3 involve'd: 

(a) 	 The rain ... seaon in the I ,cos recion e:tends 

fromi June0 to. Su2)t,:' r. Two o.a rcent orI leSS 

of the roqin'n' teta I orai ,: :Jroduct i on. is 

marketed e( wo:th du. iin We,June to August 

peiod), and 8 pe01' ,n.t i ; ma rket-eo.: 1n Septen])er, 

the "peak'" mon Lh of the raiy' season (Col. (i), 

Table 78). 

(b) 	 It is es;timated that approxi:natelv 1,743,000 

cavans of grain gro.:n in thi s rng ;, w'ill enter 

commercial c>anne ;i in 1'070 (Col. (2), Table 78). 

(c) 	 Eigh.t pront of thtes;e i,743,90') cavans (or 

139,,4,40 cv ins ) is ma rke t-d duri.ng the pcak 

rain' s5,1on rmonth (Col. (3), Tableo 78). 

(d) 	 Assumin g..ti.t une-hal of t e 139,-410 cavans 

are dried by rchanic(al Miar working,r:;, 16 

hours a da.' 25 day.; a :'nt> , then a total 

gr-ain drv'nq capacity of 74 -avans :ur hour 

thrlu :)lut 15 !V,(1u! r in the Ilocs reion in 

1970 fCo I. 14 , Ta> W , . 

The dry.ing capacitv needed to handle one-half of 

the grain marketed dur inc the ueak month of the rainy seascn 
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may be considerably different than the amount of drying capa

city that warehousemen find profitable to invest in. The 

profitability of mechanical driers will depend, among other 

things, on t'e length of the rai:py season, the percentage of 

total grain narvs ted Curi ng the rainv season, and the per

centage of the grain marketed. There are substantial dif

f.erences in these factors hotveen reuaions. Thus, the mechani

cal grain driers are likely to be considerably more profitable 

in some regions than in others. 

Other things being equal, the greater te degree of uti

lization of a recqion '; mechanical drying capacity, the more 

profitah)lu thu sv.: t, should n, and the more likely it is that 

...'a.roous.........will be interested in mechanical driers. The 

orcentcia o.' dr.ina cat:ncit" ut.lt cnved during the rainy sea

son can tnercfor L : us. n "n "i.d.:" of :rofi tab ilitv of 

m.Ac:3n2i:al drir.3. To obtain such an i::dex it was assumed 
,theat one--alf of t*2 total or mak:-et,:d during the rainy 

s.:iason iA riod b,:mech:anical dri ers. The resul tin estimates 

are pr-:se:'t.ed in C!oru::: (6) of Table 78. An index of drying 

Ca.acit. Util :i:at ."n ca7 ho J ntlr:,d by V~d"i n the total 

cgrain riot: dur:ng t[o rain. sCzon) b.' the q'antitv of grain 

tK.t wwd bC (!7rLd If the req:uired drying capacit' (shown in 

Column (4) of 'Ta}hle 78) was fully utilized throughout the 

rainy season. 

Using the I[ocos; region, the following discussion illus

trate the calculations invclved in approximating the apparent 

grain drying needs for the regio.s in 1970: 

(a) 	 The rainy sea;on last for 4 months (from June 

to September) in t:e I- , , in., If the 

required dry::. caacitv of 174 cayan:s per hour 

t::rojhnr:ut .. Ma la:) ::.nd Au lly uV _IL:'.d for 

16 nours a ,:r., 25 "o'.; a mont, du:r.n tie 

4-m n.:t rai:: .,.sen , mi o:'uld he ". k 1c to 
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to dry 278,400 cavans of grain. This far 

excoeds the estivat'd l04,n0( cavans of grain 

thaL ,.'oulId be dried by :.echanical driers if they 

were avAi la)l.. 'hus ;, the "auppi rent needed" dry

ing canacity of 174 ca:a:; nor heur throughput 

would be utilized at o:lv (104,000,'278,400=) 

37 percnt of its PotOntal ca:ac:ty during 

the 4-:m'onth rainy nea:;on (Co. (7), Table 78). 

It is estimated that the "a,)arent needeo" drying capa

city in the Caaan Valley would b utilized at about 80 per

cent of its capacitv if it w.ere available. This percontage 

is much ht qIr Li an the ct rres pundinq peurce ntage for the Ilo

cos region because: 

(a) 	 the rainy season in the Cagayan Valley 

is longor; 

(b) 	 the percentage of the total grain marketed 

during th., peak month of tWe rainy season is 

lower in the Caqayan Val ey than in I locos; 

and 

(c) 	 the percentae of the total grain marketed 

during the entire rairny season is hiqher in 

the Cagayan Valley nhan in Ilocos. 

The estimated percentages of utilization of the "apparent 

needed" drying caaciit for t!e varieu roqion.- of the Phil

ippine; arc :)r.sentd in Colu:. (7) of 7A".l. 74. In brief, the 
"appare:nt neod. " dryi"ng facil i t- .; "." di P-i :':c. ',: :'.st in
tenselv in the "' .a:*in Val Iv, , Sou ;c-. ... . " ... n .in

canau, acndclaSt i:2i~n ;n vn L'!( !A.;L3 rni and: .. e, ten Visacas. 

TW, 	itho~u i~qejul, haeasie'r toUij t s~ul 

convins, *,arae ousrme-i in t.o1 4a an Val iv And Suthern and 

Western M.indanao :o instal I the roeuLred a:n t of mechanical 
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grain driers than warehousemn in the Eastern and Western 

Visayas. Individual drying facilities may be just as profit
able 	 in the Eastern Visayas as in the Cagayan Valley, at least 
as long as there is not enough drying capacity in either re

gion to dry the grain available for drying during the peak 

month of the rainy season. Even so, it is likely that a gov- a 

ermen- program designed to promote the use of mechanical driers 

is likely to be more successful in the Cagayan Valley, for
 

example, tnan in the East Visayas.
 

/: --
Reg iona-l.Grain -Milling-Needs-

It is assumed in this section that all rice is marketed
 

as polished rice, and corn as corn grits. Columns (1) and (6)
 

of Table 79 show the expected total production of palay and
 

corn in 1970. Columns (2) and (7) indicate the estimated pro

portions of palay and corn that wiil be marketed in each re

gion. By definition, the "apparent milling capacity" is equal
 

to the milling capacity needed to mill the palay or corn
 

marketed.
 

The 	"apparent needed" figures are obtained as follows:
 

/'
 

\() Consumption is expected to be more or less
 

uniform throughout the year. Thus, the amount
 

of grain marketed each month by millers is the
 

total amount marketed yearly divided by 12.
 

(b) 	Milling capacity is stated in terms of cavans of
 

palay or corn that can be milled if existing mills
 

were to operate 12 hours a day, 25 days per month.
 

(c) 	The "apparent needed" milling capacity is there

fore equalt to the amount of palay marketed monthly
 

divided by 25.
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It is assumed that the rice and corn not entering the 

market is hand-pounded, milled by the "surplus" capacity, or 

milled by mills operating more than 12 hours a day. 

Subtraction of "e:isting capacity" from "apparent need

ed" capacity yieics the "sur!)lus cap)acity" and/or "deficit 

capacity" figures. Only the "deficit capacity" figures are 

sub-totalud in Colmr~n (11) of Tahle 79 because the surplus 

rice (corn) :Aillinc; captIcitv cannot be used to offset a dc

ficit in corn (rice) :iiling cauacitv. The :. illinq capacity 

that can be used to, ml1 both rice and corn is presented in 

Column (12) of Table 79. This capacity can be used to offset 

a deficit in either rice and/or corn milling capacity. A 

total deficit in milling capacity exist- if the "deficit capa

city subtotal" is greater than the combination mill capacity. 

Only the Southern and Western ',indanao region wll be 

"deficit" in total estimated milling capacity in 1970. There 

appears to be tw.'o reasons for this "d.ficit". Fi'-st, the 

estimated 20 percent under-reporting of milling capacity is 

probabil. very.' conservative for the Southiern and estern :4in

]anao recrion. Second, a:uout t'..:o-tni ros of the "deficit" is 

in corl millinci ca:.acit'.,. Sub)stantia] ciuantities of corn and 

some ,)a!,:, are shin-ied unmi lled to ooints sucI as Cebu for 
nd d rocedure used to:i ! iling and sua)se(1ue:!t d:rlhUtion . uDoc to 

esti2'ate the rilling canacitv "dofcit" therefore appears to 

overstate the actual "d,ficit" of milling capacity in this 

reg1o,. . isJ:; uaricu air' true in the provinces contain

incg te ma or )orrs; sucn "-.: Davao City, Cotabato City, and 

Zar-i)oanga Citx'...:ic. are toe provlnces .ith the largest "de

iicits" in milling capacity. 

It is the opinion of the research team that there is 
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sufficient milling capacity to handle the expected production 

of rice and corn in 1970. Whether or not new milling facili

ties are installed when new storage facilities are construc

ted depe;.ds on the long-term demands for milling in the 

1970's.
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CHAPTER XIV 

RECOMENDATIONS FO NEW STORAGE FACILITIES 

Introduction
 

There are many criteria by which to judge a grain mar

keting and storage system. What constitutes an "ideal" sys

tem depends on the goals of the government, the objective of 

the people operating the system, and how the system affects
 

the welfare of consumers and producers. The recommendations
 

presented by the research team are partly based on certain
 

assumptions about the goals of the government and the goals
 

of private rice and corn wholesalers.
 

Government Goals Affectinq Grain Storage
 

One of the government's goals is to assure that only
 

Philippine citizens participate in the marketing of rice and
 

corn. Thus, any new storage and milling facilities will have
 

to be built and operated either by Philippine citizens or the 

Philippine government. Finances for new storage facilities 

must therefore come from within the Philippines, from inter

national loans to the Philippine government, or from funds 

borrowed by Philippine citizens from foreign banks or com

panies. This rules out the possibility of direct financing 

and operation of storage facilities by foreign companies. 

A second covernment goal is to limit the ability of any 

group of individuals (or companies) to affect the market price 

of rice or corn. It therefore seems doubtful that any company 
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(or small groups of com:anies) 'w.ould be allowed to operate a 

large system of storacie faci .ities throucihout the Philippines 

unless the corpanv was a*le to close]v assocla-u itself with 

the qo.ernmont' croa s o'- i: in.n- :i :. far :Ji,.S and low 

pr ",. r :(2 C . .ca:.. , '. larqecon.l. ir1 r c ) 1( 


comnran'.n to a vta,n hi,-, fa! : r. c,......."...........- rices
 

•..OUl be 1.,coCn.;.stent w. tne :". 'e : " .- ::.:i: 2tlition. 

Several small s'ste:.of- larqo .. aroncu.e , licated 

in dfferent parts of the Ph, ml)n1eMs, oo,,rat,:. ' several 

companies , ..'ouid there fore appear to be i-o re c',nsistant with 

of small groupsthe Liovernrent' s coal of lim.iting the abi.lity 

t.. affect market prices . 

It is assumed that the government w.ill continue to par

tci:):te rlirectiv in the rice and corn market but that its 

total :urchase.; of rice ano cor %..illnot exceed 10 to 15 per

cent of the tot :,i prodtocticn of t:iese grains. The absolute 

size or th., cf.,'ernrent' s oneration will increase as grain pro-

Iuction :acreases . Evtn so, the uurchase of as much as 15 per

cent of ) -).ucti(o: '..:i 11 provi do the government v.tith only lim

of rice anditiec control over tne farm and rta 1! orices 

corn. Contr-,l of a son:-tantial;l.amer amiount of grain would 

be v.:t tnc:cns3stetc of freetao vernr.ent's goal oromoting 

eter.r1se and would tie u') large s :7s of money which might 

well be ;)u to better us;e elsw ' - ure. 

Reluctance to Build Bulk Grain Handling Facilities
 

The desire to :a-kct rico and corn effacientlv with as 

little loss as nossilb)ie i.; co:.-.n. to bothirvate grain deal

er3 and L .e Phi Iifaciino c:o:, rn:e n . B ,I ,.1 .Ln.d ino faci 

i tiemq wou id r,:uc.7c r:rt cse and handlin.1, costs in the 

.)hi 11i.. nes . P ri veto cjrain d,, Lier; nave been tel ':tant to 

Lui_1Id bulk rrain handl i .,;faci 1itioes, ho.ever. There appears 
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to be several reasons for this:
 

(1) In many areas, total production of rice and corn
 

is too small to 3ustify economically sized bulk 

handling facilities; 

(2) The value of a bulk handling unit depends partly
 

upon the existence of other bulk handling units 

within a given trading reclion; thus, the decision 

of a w:1holesaler to build (or not to build) bulk 

storage facilities depends on the existence (or 

lack of existence) of other bulk storacie facilites; 

(3) Tradition and lack of personnel trained to operate 

bulk facilities may prevent the construction of 

bulk facilities; and 

(4) Uncertainty about tie government's price policies
 

causes cirain dealers to build traditional bodega 

storage facilities. 

Such facilities mav be less efficient, but
 

they are more fle-ilc in the sense that they can 

be used to store many tynes of commodities should 

the arain dealer find it no loncier profitable to 

deal in rice or corn. 

Grain Storage Balances, by Provinces, 1970-1 75 

The qrain storace balar'ces in 1970 by provinces, are pre

sented in Table 80. 'The dati in Talle 80 was obtained in basi

cally the sa -:a-, as the regional storAo.,e balances presented 

in Tables 73, 76, and 77. Pr ,duction projoctions for rice and 

corn by orovince :..-ere obtained f., . the regional production pro

jeCtions urder tne assumotion that the provi nces woul d produce 
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aliout the same proportions 'if their region's production in the 

future as they have in the east. The percentage of rice and 

corn sold and the averac;e turnover for a province were assumed 

to be o..iual to the ros)ectiv, :c.ntag<2 and turnover for the 

recgior,. Thc ex- it ( : cai )acity" i:- the ;i-iovince, less depreci

at ien, '..:a tn subtractrd tro t,- ca!)acity re,.juired to store 

tio ,ro ct-,c! c:,.ount of ric.. an(d corn marketed in the province 

"ov,'r-balance or "under-balance"" 
in 197,) The r-,ult w:as thCe 

stcraqe ca:oaclt.v for the province in 1970. In Ilocos Norte, 

fo.. exa:V~l, the "unLer-balance" cao)aclt': in 1970 was estimated 

tc be e:,ual to 3,209 ietlic tons. 

Relation to Grain Storaoe LocationProvince Data 

The :rovinco data ')rovids an idea as to where the re

gional cor-:aances " and " duisr--alances indiscussed 

Chanter XIII are located. The data do not, in themselves, 

i:ndicate ho..: c no'' storaoo is needed in a particular pro

vince . As :e shall see l.ter, there are several cases where 

it a)Tnears a: :fro',r.ate to u., storage facilities in one pro

''inc,_- to st(u tI, e :a-.. -r docd in another province. The 

recomrm.e(:.i : ,o" too rosercn tea-m fr .* storage facili

0i,.o daL.I oh l in oreat i abcut the existingties are o:n1 e n 

tran >rta In .af '! i.e ; a:; t... o.ncted grain flo.s as 

well as tao estLimto.; o- "ov r:-alance" and "under-balance" 

caacitle; in the variou; r .:ions. 

The additional storauc canacitv needed between 1970 and 

.1975 ('able 81, ...'h.: .. a's o)tand in balic-illy the sam.e way 

as Ta:)!(1 03 ) 1s er:ot 1 t,, t".e sti ,rase c l:!,,e t n,_eo.: to handle 

increa-.r-s in . .. rl ' , n. foror-i, nr:uctc:. u-- 1oc.i carnacit 

faclilti:" to t '..:i "i.. n t ct'...:: 1') 79 an97 1975. In Caga

. i 1riva 1......... an - .n 1 . tons of 

ac . c t infre ased grain3tora(u c: i.' .. .,oc., c; to stor.r ', 


:Jrodluctin in to t ro~:in . :n addi tion A1 3,312 etrLc tons of
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t TI. 2111)1) I,,tn.4lnrdaIlrI .:t'k wnrrhotuimam will tw e-quipped with milling and aryIng equipment: the 1000 t-n warhoux.em will be-equipped with only drying 
- f -olpiI. 

li Th,. -t:ntil~lrI 'mall bulk silo Is 1500 metric, tons. These. milon hav- drylr:g Iaclitlem, but no milling capacity They mervp an up-countrv hoaldlng 
Ina II I tam ,ar :t% ;dditonm to -- x mtnrig warahounr fac ilities. 

Ia. rn, b' lk ' tlo, nra. fully *.1 tlli-d for drying arnd milling grain,lr 

(I (l-a.mmend,.d fn('-lttl,.S would he um.-d primarl3y for corn. 
I;trl of tlh. galIrti produr-I ina ('ng:slavn provin'ce I tnred In Central Luraon and later "old tn Manila. This grain flow i likely to) continue until theS.% 
rtnIli- I IT)" 'a 

I Itrod t'tI,,nis a -d tor in'r,.-aaa rapildIy il this province. We therefore. recommend conatructlon of facil itiea in antlricpation of future needs. 
T,. 1.1 mlrt50 ta)n bulk .411oat Solnna and th" 140 metric tan at San .Iomr should b reconditioned and put Into operation ap mrooti a% poamitla-

It Aa-tli:tal afi prroabhly caanNmtlrnlly la-m than apparent deflict, due tIa under-reportinrg of extmtfng factlitten. 
I t.:al ';v%-t.m j', -.,:' that "nurilaam" capacity In sorme- provinces cnn be used to qtore rice from the Cagnyan ,'al l-v. 
.1 R,,rtal "'tindar-talnarc-" In capacity iN cn.4deratly leN than rec.xmended new capacity, due to large "over-balaicae" Its capacity In a provn'en 
k %1,Iat ,al tila ttal ila catpnity In dze to large- over-bnlncen" In the Central Luzon region.th "sov'ar-talaance' 
I Part ,I tih rice produced in th,. Cngnyn provinc, is xtored in Central Luzon before teing shipped to Manila. Thls reducen% the rved for atoraire capacity 

ill t'ltcIgln prcvinca.. Thin flow of rl e ia expected to contiutt until the early 1970'". 
. Siam.' girn lraoducedl t IA-yta, 114stora'd in Cebhu. Thin decreasesl tie need for mtorage facilitiest in Leyte. 
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a3 13(3, 23011 Limn st(andard sa3ck wareh3ouses~ will lie equippe l 3 millin33g an3d dry)ing equi pmnt; tire 1000 tort wareh3ousese will lv equi3 pped nl dryinog 

N 3taitl 	 mg 

ladl33 3,r,. ira :tcdltiisN tI eXIingir ware0houNe lacilitic.,.. 

C The, 3lart:.'hulk 'a11os ar' !tully e.quiplped for dryilg ar1(|milling grilln. 

d *m.-,' war.i,h.o,,,e I:31:ite' would b.e'part of th' e.*xport iac (litles, at the North Port I33MaIla: anld should 3I8 colnstructed by 1972. 
,.' Iy 	 ,'m)n,.tructvd 3tx-t
C- il 3 t(3m, Ic)ll,3 %(3972)art, timmendedd tim In- 3 -tl3) 1970 ard 1972. 

1 I(4',- ti,.,' .(II 3 3cIIti - I dI m Ut*l pr iumari3 y Ior ( orit.writs, 3w 
• 

11 Th,-.' h 3:31-333ti.-sac'l,' are p.art til th' large. bulk sIlo 3 actlity ret'commenIded lor Cotaaato City.
 

It (hi,.-h.l. 3 1,I 3h,"'' te'lt3( will 3le u e'i 1,.r rice, thie other hl l foer co(ri.
 

I |)-,mti--'.,., lortll,.r |In (e'xt of Chapt'r XIV.
 



capacity will he needed to ren.lace worn out facilities. The 

total additional capacity "needed" between 1970 and 1975 is 

therefore eiual to 2-1,56- mIetic tons. The r.corimendations 

of the res;earch teaL for no,.-.' faciliLies bet.,en 1'970 and 1975 

(Ie;)enld on:e XJOeCt- 2C1 Cane.; int. t t ,l' no ut atio: s'.' ste:<, anti

cipated (-rain flo,- , anC- recuc,-'rendc n,,'.: facillti,s f-or 1970, 

as e.:oll as the estim'ated additi.nai ca:-lcit\ nteds between 1970 

and 1975. 

The additional storane canacit-' needged between 1975 and 

1980 would be slig:tly largr than the adc ition capacity 

needed betw-een 1970 and 1975. Thu-, those :)vinces that need 

large increases in storai-e cat)acLt.' oetween 1970 and 1975 will, 

in general, need eqjual y larc, incrases in storacle capacity 

between I 75 and 1980. There arc svernl exceptions to this 

oeneral statemrent, ho'.:ever, due to exoected changes in grain 

i:arketing p atterns that are exoected to take :Jlace as the rec

omr.unded cons truction proqra::i for the 9 period is1970-]975 

carried out. 

A suririarv of the grain storige needs matched ".'ith the 

reconmendec3 facilities eor eaci province is presented in 

Appendix Table A-25. 

Specific Grain Storac(e Rec.n):'.,endat ions 

b'lyRegions, 11)71)-].975 

Ilocos neclion
 

In general, t"'e Ilocos re(-ion is a "defLcit" reqion in 

both rice ano( cern. The "delfic t" in corn i'; f airlv s-all. 

T1e "deficit"IQn11 i 1 a Iout 177 :"11) t,1s . Rice isef,(!v ,t2-LrLc 

expectod to :mov,.i r:to [ou:.:t. in i',ro , '.nce a.n, Iics "Xrte fro: 

tie Ca:.a,,l n . litr 'do f ici t- "i irnv:c-loc()s Sur , L. Union, 

and ti,, southe-r: ).rt of .,-v nc., ar -ei ,w,.1i from.ou)t,.,n P : .
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ice and corn pon Ilocos region will enter the
in t ' 

commercial warehouse systemin 1970a The nountainous terrain 

and poor roads in this region make it costly to move rice and
 

corn within the region. The main population centers in the
 

region are Laong in Ilocos Norte, Vigan in Ilocos Sur, and
 

Baguio City in the Mountain Province.
 

Much of the warehouse capacity reported in this region
 

is used for the storage of tobacco and vegetables. It is,
 

-- therefore,-.difficult..to .accurately judge how much warehouse-, 

capacity is available for rice and corn production. The re

sear-h team's best estimate is that about 30 percent of the
 

total storage capacity reported in this region is actually
 

used for the storage of ricc and corn. In general, it appears
 

that conventional warehouise facilities are likely to be pre

ferred by grain dealers in this region because of the flexi

bility they provide and because of the relatively small amounts
 

of grain which move between any two given points within the
 

region. Operators of larger warehouses may find it economical
 
to add small bin bulk facilities to their present warehouses
 

when they expand their storage facilities, however.
 

Abra: The Abra province in the Ilocos region will have an
 

ebtimated "under-balance" of about 3,727 metric tons of
 

additional storage capacity by 1970. In order to handle
 

estimated production increases between 1970 and 1975, about
 

570 metric tons of storage capacity will be needed. The
 

additional storace facilities required for this region can
 

be provided by expanding existing facilities and by con

structing small bulk silos. Bangued is the main trading
 

center of the province and will be the best location for
 

new storz'f facilities. 
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I Inco.; '.orte: The Ilocos ":orte pr)vinc %e have anwi I1 

' es ti !_:td 3, 2()9 metric ton u.der-I:cicc or canaci ty 

in 1970. About l,)98 :trpc t:na , 2<:it ual raoacity 

is e;ti: 3t~t: ti>, !, . n,,e:o d Lv ', ,. ' : aU!it nn 1 stor

4a3 r.,ai .. L cin V,. 0.v:,nQ:Ine::Isting"r 
fac ilities Lrv ceo,, tr-,ct In'c: s, ,'y. rd, 1 s..I:l Lulk 51.1 s in 

the ;jrc':1o_. Lo- i 1 - tC- .noror- te location for 

the cc . t.UCtlOn of- n,:... 1 i t . 

I loc0 Sur T'Ihe provincial data in,.dicates that there is 

Juf: iCiet st(oraleo? caacit,.' in the llocos Sur province to 

handlc the rice an-d corn nro::uctin in tue area. Avail
ab :c data is no)t dot:1 i led ,)oouL t,) a-llov. the toao to 

det.r:<i:c i. to,. ,-i~tini: "icilutic are n)ron .' located, 
,how.co'.',r. It v,-': ' that e i tional Iis ..- I so. ad s tor

" aac fi- citie,ouldbe u. ,o;d in .: .ic:n, ar,:a Loan 

funds s:.ulI ta:>f , b, -3.: available t, a:::one ::ish

in to c'':-struct no'.: grain st(.rae((o facilitie.s{ in this 

provict-. . 

La Union: There is a saill "surAlus" of storjge capa

ci t, in La Union provinco at the present tin:e. Some ad

d it 2.on, . -.. ouse fa iI it e 1; e. t imated t i,e needed 

1, o.. r. Loan und:.; shiould there for, be avail

able for ica lelr.,iho%rl, ..:ant to exanc: ticer warehouse 

facilities in this ,-,rovince. 

ot - i.:PPrev z:.ce.: An "undoer-haIance" of 3,824 metric 

tons of st ,rao,, ca -.citv i:-Ce i,.atOi in the "lountain 
Preyvt:.c. 1:. 1',70 f:d5(iti ,;n I ca"crt a b rv o

' ... .... i aCl.ty, C : be Drovided 

bo e:.:ns t2 v.t .:ne rai . -.ties or0 b1 i conIs tF-I.ict7-:nt 

o0 seV, ra I ne.." ware hous en in t the :::ai n tr' ad: i ocenter(, 

An addi tonli11 ,127 metric tons- of ,..arl-o ca)acit' is 
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estimated to be needed by. 1975 to handle the expected
 

increases in rice and corn production and to replace
 

old facilities.
 

Cagayan Valley Region
 

The Cagayan Valley region has a "surplus" of rice and corn.
 

Most of the "surplus" grain from this region flows south .
 

Central Luzon and is held for later shipment to Manila. Some
 

of the grain from Cagayan province moves to the north into the
 

Ilocos Norte province by road and some moves south through Tu

uearao~ntotheMountain .Province. Trucks .bringing,consumer 

goods, farm equipment, flour and fertilizer into the Cagayan 

Valley region from Manila provide low back-haul rates for bag

ged grain which moves to the large warehouses in Nueva Ecija, 

Bulacan and Pampanga provinces. Thus, the large "under-balance" 

in storage capacity in the Cagayan Valley is not as serious as
 

it may seem because much of the surplus grain from tht region
 

is being stored in Central Luzon. By the same token, the
 

actual "over-balance" of capacity in Central Luzon tends to
 

over-estimate "surplus" capacity. Farms in the Cagayan Valley 

region are larger than in most other regions of the Philippines 

and available evidence suggests that there is more on-farm
 

storage in this region than in most other regions. If so, the 

procedure used to estimate the balance in storage capacity
 

tends to ove.,-estimate the actual "under-balance" of capacity. 

The higher yields of the new rice varieties would not 

create a serious storage problem if the rice could be easily
 

moved out of the region and stored elsewhere. The new rice
 

varieties will mature during the rai'; season, however, when
 

the roai: are at their worst, making it difficult to move the
 

rice oul of the region. Local buyers will be in no position
 

to buy rainy-season rice, even if they have storage space,
 

unless they havia mechanical grain drying facilities. Thus,
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farmers in the Cagayan Valley are likely to receive a sub-: 

lower price for their rainy-season rice unless both
 

additional storage and drying facities are available within
 

the region.
 

Sstanially 


Bulk grain storage facilities would be much more practi

cal in some areas of the Cagayan Valley than in the Ilocos re

gion. Substantial increases in rice production are projected
 

for the Cagayan Valley, especially for Isabella province. Much
 

of this increased rice production will move out of the region
 

either for consumption in Manila or for foreign export. The
 

total production of rice and corn is much greater in the Caga

~~ ~yan,-VaJlley and~ a largerpecnaeo the grain is marketed 

than in the Ilocos region Thus, the grain flows within the
 

Cagayan Valley region are much larger than those in the Ilocos
 

region. Furthermore, the road system is such that there are
 

several natural collection points for grain leaving the region.
 

Although the road linking the Cagayan Valley with Central Lu

zon should be considerably improved by 1975, it is still de

sirable to have the grain storage and drying facilities fairly
 

close to the production areas in the Cagayan Valley region.
 

Batanes: There is a small "under-balance" in storage
 

capacity in the province of Batanes. This "under-bal

ance" can be easily corrected by expanding existing
 

warehouse facilities.
 

Cagayan: If rice production in the Cagayan province in

creases as much as expected, at least 100,000 metric tons
 

of palay will pass through Tuguegarao by 1970 as it moves
 

south to Central Luzon and Manila. This volume of palay
 

should be sufficient to support a 5,000 metric ton bulk
 

facility in Tuguegarao by 1970. The grain flow through
 

Tuguegarao is expectcd to increase by at least 50,000
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' . .... ,I 


mtitosbetween 10 an 1975. It would be avan
 

tageous to be able to hold more of this rice in the Caga

yan province for a longer period of time. Thus, plans 

should be made for the construction of another 10,000 

metric tons of capacity at Tuguegarao by 1975. A bulk .... 

facility capable of handling about 5,000 metric'tons will 

be needed near Aparri by 1975 to replace the bulk facility 

at Camalaniugan. The facilities at Tuguegarao and Appari
 

would obtain grain from standard warehouses and small bulk
 

storage bins.
 

Loan funds should also be available to allow ware

housemen building new facilities of 2,000 metric tons or
 

overlto install efficient grain drying units... .
 

Some of the grain from the Cagayan Valley will con

tinue to flow into the Central Luzon region for storage
 

and later shipment to Manila. Thus, it is not recommen

ded that a construction program to completely off-set the
 

"under-balance" of capacity expected to exist in 1970
 

be followed. These grain flows will be taken into ac

count later in our discussion of,'storage requirements
 

for the Central Luzon region.
 

Isabela: Palay(Nproduction in Isabela province is ex

pected to be over'300,000 metric tons in 1970 and to in

crease by nearly 120,000 metric tons between 1970 and
 

1975. Corn production is estimated at about 60,000 met

ric tons in 1970, and to increase at the rate of 2,000
 

metric tons a year between 1970 and 1975. It is esti

mated than an "under-balance" of about 3,000 metric tons
 

of storage capacity will exist by 1970. The rapid in

crease in rice production added to the depreciation of
 

existing facilities will create a need for 40,000 metric
 

tons of storage capacity between 1970 and 1975. It is,
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therefore, recommended that the construction of new 

storage facilities be undertaken immediately in anticipa

tion of the substantial incroases in storage capacity 

tha- wil11 e needed in the earl'y 1970's. It is estimated 

that this rvincec will have owycr 200,01)0 metric tons of 

"surplus" palay in 1971 and over 300, 001 metric tons 

"surplus" palay in 1975 Nearly all of this rice will 

eventual 1' move to .lani la for consumption or export. 

The anticipated g.amn movements appear to be large
 

enough to justify a 5,000 netric ton bulk tacility at 

Ilaga by 1970 rind a similar facility in Santiago in 

1975. Grain oroduction is exNtucted to increase rapidly 

enough to justify an additional 25,000 m:etric tons of 

bulk silo capacitv n.ar Ilaya by [975. These facilities 

should he su!plemented with several small-bin bulk silo 

units for drying and holding rice. 

Nueva Viscava: It is estimated there will be a 17,131 

metric ton "over-halanc,," of "surplus" storage capacity 

in the Nuava Viscaya province in 1970. The 5,450 metric 

ton steel silo facility at Solino, '.hich is included in 

this "surp lus" caAcitV ft:Lur, , in pr,:;ently not in 

opera tion. 'his it a-Aid be pu,.t in operation infac: I '"y 

less than sIX :M::(t On- a:: c u l be uscd to store 

grain fro)m Isabela and Caoava, provi'.ince to relivye part 

of the c sntl, e:.:isti nq in these pro-storace probIm "er 

vinces. It is recorI::p.'ded tKat this facility be recon

ditioned and sold to private crain dealers as soon as 

possible. 

in summarv, the cara in flows in the Cag ayan Valley region
 

will be large enough during the 1970's to 3ustify some bulk
 

grain handling facilities in this region. The bulk facilities
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reco.yen(C wil :)urc5a.O lay prouced~i north of the facili

ti s ante si ' !21l.edrice in baq oi- ulk south to ""anila for 

consurmntio. or- e.ort. Thev.' .i"l serve as dryinu centers and 

Ionts(. r he i fu, andere can e v ted rc conditioned. 

1Addi tionaln .rou1e 0 fIaecz- ti : 1 1 ailso be needed in the re

c:i.i:-tr: . )nse na bul-. facilities are a.ailable in the 
-reci: , 1. i.s ex::,_ccte t :at se,.e on-: 7ir con..truction of small 

bin bul7 st, w: fao1::ta.;, .c~i would be used to dry and 

store ri.ce an( corn for i later s; i 022nt to tile sub-terminals 

in the reogon, ,.-:culd t-.e .ce 

Central Lu;:on Region 

It isz esti:-ated tiere will be an "over-balance" of stor

aci, cXa)ci ' in Central Luzon at the rresent time. As men7Lv 

tioned earLit. r, tii:: "ovIr- )alanc" is not as large as the 

- ,,, { ............ b iu .,A ,C ,f th, rice .rc .... cedi in theA-. Ca

(a-'an '' ,I i st rt d in vtv - P i:,::-i n (T and Bulacan.!-'ci ja, 

' r:v i i.2 r ce r " -t co. o:r. en t l taking place 

in Centrai Ln:'on wili li: .t, t of thec:OS "over-balance" 

c.:act v the er I 'v 1 7 1'1.;. n2 ed to be made nowPlans for 
.ntur, 't'riC -'ciei IS ' tliA reuionA 12 

Biataan: There 1 ; no ser ious storaqe probleni in Bataan 

orovinc. at the ore :3. t t i . Standard warenouse facil

it ie ; s v em ]d be 2 :trmchtee 1" a (CT-aiin stor.age shor tage 

doveC. i.1os t.Li r\vnce, ouring th*. 1970's. In antic

iuatio: o' tn s, a'are'ouse w th 'I cI:)Licity of 1,000 

metric t;ne sh ,uIc be cotructee ov 1975 in Batcaan. 

Bulazc:'.: an:d .:)a: na;:a : ,vail :I l , storaae capacity in 

iu Iaca: an Pa:':a:oIa r(,v inces shou Ld be :.re than ade

(e...t' toCC. prom(uctio,0 increases in these 
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provinces between 1968 and 1975. The larger grain deal

ers in these provinces will undoubtably finance and build 

any aoditiona1 storage facilities which appear profitable. 

The researck team feel tnere is little need for the 

Phi i :,:ine (l ov.,rn:- ,nt to be e:-:tro ,lv c' ncerned about 

stor :e "prollers" in these provinccs. 

Part of the "over-i al:ince" capacitty in Bulacan and Pam

panca ,...ill undoub tablv be used to store palay from Nueva 

Ecila and Tarlac in 97K. This will otherwise reduce the
 

amount of no.: storace that would have to be built in Nu

eva Ecija and Tarlac.
 

Nueva Ecija: It is estimated there will be about 19,378 

metric tons of "over-balance" storacge capacity in Nueva 

Ecija in 1970. Thin in a fairly s:a 1l1 "over-balance" 

W. e: one co,..;ic,,r .f t:,.at to ta I pa I ,.,p ro duction in this 

reUon is ex'"ctnd to he ov.r 57(,010 :etr.c tons in 1970 

and "sur:plu" pdlav urnuct ton is; es;timated to he about 

360,900 :vtric tn in 1... A total of 67,22n :etric 

tons of st-oraLon caicitv ,. i]1he needed by 1975 to handle 

the incre.se in prod:uction ex octed and to cover the de

preciatio n of e:.:istin: faci.iti.; during the 1970 to 1975 

period. Esti.itodi i.r-a:.es in production alone during 

the 1975 to 198n oc rio! .:i]l require at l,.ast another 

30,000 ::,:tric ton.; of ca acitv by 1980. 

Panqasinan: There is no i.;:ediate storaqe problem in 

Pangasinan, but an additienal 34,445 metric tons of stor

age ca:acit: is e:.:' ected tt he n.-opd by 1975. Most of 

the 1av rduc:,d in tAI : ,r'vinc i: consumed in the 

orovna . Pr-duc!tY n ncro ,ases durinu the 1970 'a are 

expected to be laroc. enouuK t" enable the province to 

export some rice K_ 1975. 
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t of the warehouses.. constructed in this province 

will serve tie local market. A 10,000 metric ton storage 

facility at Dagunan City is expected to be need1 by 1975. 

This facility would serve as a shipping point f.- rice 

moving north1 into Ilocos and would supply part of the con

sumption requirements of Danupan City. Th,' -dditiona1 

storage requirements of this region should be met by;the 

construction of smaller bull: facilities and the ex/yansion 

of existing warehouses. 

Tarlac: By 1970, it is expected there will be an esti

mated "under-balance" of 7,672 metric tons of grain stor

_-age -capacity--in-.the-province -ofTarlac.-.Another-29,645.-.
 

metric tons of storage capacity is estimated to be needed
 

*by 1975. The "surplus" palay production in Tarlac is
 

estimated to be about 143,000 metric tons in 1970 and
 

211,000 metric tons in 1975. Part of this rice will flow
 

north to the Ilocos region and part will move to Manila
 

for consumption or export.
 

Some additional warehouse facilities will undoubt

ably be needed in Tarlac and Nueva Ecija during the 1970's
 

to store grain in areas that are more difficult to reach
 

by road. The construction of bulk facilities in the city
 

of Tarlac and near Cabanatuan would help to improve the
 

efficiency of the grain handling system in these pro

vinces. The size of the bulk facilities at Tarlac and
 

Cabanatuan depends to a large extent on the function of
 

the facilities. If the function of the facilities is
 

simply to "buy and sell" rice, the grain flows appear to
 

be large enough to justify a 10,000 metric ton bul: fa

cility at Tarlac and a 25,000 metric ton facility at
 

Cabanatuan. If the facilities are to be used for the
 

storage of rice for long periods of time, as part of the
 

government's price stabilization program, then the size
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the~ ~ t osoea-hsepit.Cbntagoene 


of tl edp the
facl on 


ductionadditionali:1n. Nuestorageva Ecjcapactyar wi tbehneededi n ieamount........1970
f the tauhthati substatia 


Thus, any capacity used tostore grain for price s abii a 
tionin the early 1970 is likely to beineeded for "buinga 

and selling grain e lle the late need in1970's.
 

There are several 'reasons whly the government might want 

to hold some grain for long-term storage either at Tarlac or 

Cabanatuan. The operation of the system of storage facili

ties--which.:-the,-research-team--hasirecommended--so-far-ishould---

be undertaken by private firms. These firms would control 

substantial amounts of grain and as a result would have a 

good deal of control over farm and retail prices. Any addi

tional storage space and grain controlled by RCA at Tarlac 

and Cabanatuan would increase RCA's ability to regulate farm 

prices thoughout Central Luzon and the Cagayan Valley and to 

stabilize retail prices in Manila. Large purchases of rice 

by tile RCA may be especially necessary in the early 1970's 

to support farm prices during the period when the Philip

pines is becoming established in the world export market. 

The RCA's grain storage program could also be used as a means 

to subsidize the construction of new storage facilities. 

It is recommended that a 25,000 metric ton bulk facil

ity be constructed at Cabanatuan and a 10,000 metric ton
 

facility be constructed at Tarlac by 1972. The size of
 

these facilities should be doubled by 1975. The facility
 

at Tarlac would receive part of its rice from tile six small
 

bulk silos recommended for construction by 1975. The facil

ity at Cabanatuan would handlc rice from the Cagayan Valley
 

as well as Nueva Ecija.
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Zainbales: The estimeited "under-balance" in storage
 

can becorrected
facilities in the provinc"e of Zambales 


by expanding present warehouses or building several new 

warehouses in the province. Loan funds should be avail

able for the construction of un'to 12,000 metric tons of 

new capacity in this region by 1975. 

Southern Tagalog Region 

The production of palay in the Southern Tagalog region
 

is estimated to be about l07,800,-1metric tone in 1970 and over
 

twice as much in 1980. Both Cagayan Valley and Central Luzon 
-.


) ~s pp y:.-ri ce : for:the Sou thern iTa 1 ein:dulngthei: ; 
wiia ou reginiduring th
 

1970 's. Storage facilities used to store local production of 

palay will also handle part of the rice coming into the region 

during periods of short supply. 

Batangas: The "under-balance" capacity in Batangas in 

1970 is estimated to be over 16,000 metric tons. It is 

likely that the capacity of existing facilities are larger
 

than actually reported, however. Thus, we have recom

mended the construction of only 9,000 metric tons of new
 

capacity in this province for 1970. An additional 5,614 

metric tons of capacity is estimated to be needed by 1975. 

This capacity can be provided by expanding existing fa

cilities or by the construction of new warehouses. No 

new bulk facilities are recommended for 1975. 

Cavite: The provinces of Cavite, Marinduque, and Pala

wan are expected to have small "under-balances" in stor

age capacity by 1970. These provinces are "deficit" in 

rice production. It would not be expected that much 

palay would be shipped through storage facilities 
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constructed in these provinces to other areas, but would
 

probably be used to storo milled rice coming into the 

province;. The research team recommends that loan funds
 

be aviilnlo to finance the c.nst.uctio,, of uo to 6,000 

metric ton:; of ,.:areouse facilities or small bulk silo
 

faci litiq in Cavite and Palaw..'an, and un to 2,000 metric
 

ton:; i n7arindu!u, durini the 19,8 to 1975 period. 

Laguna: About 7,00()0 iitric ton; of no. s toraqe capacity 

is esti:,ated t" be nedod in Laquna province by 1970. 

This ca.Acitv cn he pro'ided by enandinc existing ware

houses and t0(o c)n:; t ruct ion of several now warohouses or 

small bulA si]i faci!ities. Another 5,483 metric tons of 

warehouse ca'acitv is e,;tin:ated to be needed in Laguna
 

province by 1975 to handle incrasos in production and
 

rep!ace worn-out facilities.
 

Miindoro Occi dntal: There is an estimated "over-balance" 

of storaqe capacity in .indoro Occidental at the present 

time. Some auditional storage, .av be needed in this re

gion (:urinn the last half of the 070's, however.
 

Mindoro Oriental: !he estimated "under-balance" of stor

age facilities in lindoro Oriental in 1970 is 6,697 met

ric ton.;. An additional 3,838 mc tric ton:; of storage is 

estimAt..d to K, ne".cd by 1975. Loan funds should be 

made avgilaih, for tOe cnstruction of ;'arehouse and 

smlII hul. silo facilities to correct tOese "deficits 

Palawan: There is an "under-bal.ancU" of 2,291 :Aettic tons 

o: storacqe est iriat:ited 1 by An addica ncit'.' in .,A. ,n: 197o. 

tional 3,00 :,tric tons of :..rhue ,is recommend

ed by 1970. An additio:a! capacity. of 3,000) ".,tric tons of 

ware'ouse capaci ty is reco mmnded by." 1975. 
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Quezon: An additional 6,000 metric tons of warehouse 

and small bulk s:on facilities is estimated to be needed 

in Quezon province I,, 11)70. These facilities will handle 

some of thie rice th:at corf ; into the pre)vince from Cen

tra] Lui:::, and c( an,a Val1 ,,.. The ne': ..'arehouse facil

ities in th 	 r,vinc, shoul1d therofr0 be located near 

population cc ntors 'uc- . .ncaLucena. An additional capacity 

of 5,000 metric tons in warehouse and small hulk silos will 

be needed I,' 1975. 

P:iza]: Part of tie "surnlus;" storage capacity in Rizal 

province i: u'douh-talv u;,d to store fice from Laguna 

and fr Centra! Lu::on. The e:-:i:;tincj capacity in Rizal 

shoIlcI be imiore than adoteiuate to handile tile production 

increases in tlis.-i prnvince during the 1970's. 

Bicol Region 

The Bicol region is deficient in the production of both rice 

and corn. Rice moves inlto the reCion from Southern Tagalog and 
Ce:ntrQ. Lu.:<n. Cervn c>ri, nati: in .'outher and Western 

,>iM an, - , I r-,u,'t int( t~e ,'e,<'' fr'(T Cehu. Rail facilities 
. . ln ani....t, i Cit i'A.1Lniic, 	 a ds are 

out o"- t !.'r. :,,: curl oc: t.< hi~vstse ason and is snil[ c1 back 

:,t t.t r.: :n " .'; l 5h')] :- .a . slort:. There is a good deal 

of :u*,: t of rice a-,; teen.e tt Provinces within 

L, ; 1 ')'hi; z-ia u, tit t') r.,e Ionl di ffereaces dLuring 

Tov. 	 o:-: the this 

i.s P.. 

harve; t. 

Al'av: Pilav t)rohuctin i.n Alav. is; e:stirated to ho about 

135, 10 m rc 	 ton: . I ' 7 • Co.': :)rCdu-ti<,n w1ill11 be 
t i -. 1,,(! I, (lIe r 

ab)out ,) ,1')i "..t :i tLO,. iI', '~1'7") e.;!.i:ia, o ' 'u d r 

balance" in s t ,'c . ca',acit." in . i! cav is- a!,pr',:.: i:ma to ly 

7,000 metric t8;. Anl0taOr 8,000 mtric tonns of storage 
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- ,Va~l: ', estimntedio ' Aa&''acbe o to productiont-e' is"' 

increases, between 1970 'and 197e5. A 3,000 metric ton 

bulk fancility should be constructed at Legaspi by 1970. 

A similar facility should be constructed at Poianqui by 

1972. An additional 9,000 metric tons of warehouse and 

small bulk silo facilities should be constructed in this 

province by 1975. 

capacity is s ' to neededld: : handle a 

Camarines Norte:. There is no apparent shortage of stor

oagecapacity in Camarines Norte at the present time. 
However, some additional warehouse facilities may be 

needed in this province by the late 1970's. 

Camarines Sur: Total production of palay in Camarines 

Sur is estimated to be over 245,000 m,0.tic tons by 1970. 

This is the only province in the Bicol region with a 

"surplus" in rice production. The "under-balance" ofa. a 

storage capacity by 1970 in this province is estimated 

co be about 18,792 metrictons. Over 9,000 metric tons 

of additional storage capacity is estimated to be needed 

to handle the expected increased in rice and corn pro

duction between 1970 anid 19 75. 

The grain flows in this province appear to be large 

enough to justify the construction of a 5,000 metric ton 

bulk facility near Naga City. This facility would serve 

as a drying center for both rice and corn, and could pro

vide a storage point for RCA stocks in this region. A 

similar facility capable of handling about 5,000 metric 

tons will be needecd near Iriga by 1972. Additional ware

houses and small bulk- silo facilities will also be needed 

in this province. Loan funds should be available for thle
 

construction of up to 28,000 metric tons of storage fa

cilities in this province between 1968 and 1975.
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Catan:ua:;c.; a:i "a.n.t': Aiditional warehouse facilities 

will n.)e C in Cat induanes and :.:sl . . The roads in 
.Catanja . o very :o,-r. MasKato provi.nc, consists of 

a Set of t:rYv._ i ; ::.:9 : Mam ate-, : -ur , .nd Ticao. 

Tot il productic:I of :f ' in CatanuafC.3 is esti

mated to ba m~ri in 970, while corna]out 33,0. ,trc tens 

production 1; e.;timated to be around 6,000 :mptric tons. 

.as" itw is O ltcaino e.cL )roductiollprovi in the 

of corn for tn s region. Total curn pruuuction in .- a.s

hate is estlmated to Lb ov".. 2"12,09q "m2etric tons in 1970 

while palav prdection is esni:tatec / to be about 38,000 

moric tons. 

Warehouses apuear to be the most economical way to
 

hOne i.e most of the stor-d orain in these provinces. The 

construction of b ,0)1) ,:.tric ten.; of.arous cTpacit' 

is rocon-ende, r Catc.e::du. ns y.'1 75. T.:o s:mall bu], 

silo un, ts ar. r.c : :.e.u f:-. :asat, b. 1970. These 

units wili h."n corn priart >'. Lean fun:.s should also 

be a.i.] e1 fb, tfoe cof.trnuct! on of u: t' 6,000 metric 

ton 0" st-lndl"d .O M,. C"CI i 0n :Ctc UY,0'vi c
lC 

duringJ the 1968 t) 1"'75 period. 

Sorsnon: Sors qon is deficint in the production of 

both rice and corn. Pico I'.oves into Sorsvqon from"Cam

ar-i:. Sur, and Al.av. Sor<.w corn cores fr.. 7,sbate to 

Mano ba:rn-'.': Ab.out tons ist ona0 2,119 e; t i ware

nos.t Capacity i- e :tlo".at, to h, ne ded in LiS pro-

vnc ,.'" 7 and a,(t,,r .:timlto.d 2 ,000 metric tons 

b'.' 1975. 
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Western Visayas Region
 

A good deal of rice and corn moves between the provinces 

in the Western Visayas region. The provinces of Antique, Ca
piz and Iloilo have a rice "surplus". The province of Negros 

Oriental has the largest corn "surplus". Capiz and Iloilo are 

also expected to have small surpluses of corn in 1970. Rice 

from Capiz moves down into Iloilo where it is milled and then 

sent back to Capiz. Some rice from Capiz is shipped into Ak

lan province. The "surplus" rice production of Capiz and Ilo
ilo provinces moves to Iloilo City where it is shipped to Ne-

Aklan: Grain flows within the provinces of Aklan, Anti

que and Capiz are not large enou.- to justify bulk handl

ing at the present time. It is recommended that loan
 

funds be available for the construction of up to 4,000
 

metric tons of warehouse facilities and small bulk silo
 

facilities in Aklan; 7,000 metric tons in Capiz; and,
 

4,000 metric tons in Antique by 1975.
 

Iloilo: There is an "over-balance" of storage capacity
 

estimated in Iloilo by 1970. Some of the apparent "sur

plus" capacity is expected to be used to store rice from 

Capiz, however. No additional storage facilities are rec

ommended for Iloilo by 1970. A 5,000 metric ton bulk silo 

facility is recommended for the port at Iloilo by 1972. 

This facility would handle grain for shipment to Negros, 

Cebu, and Manila. It would also serve for drying part
 

of the large amount of grain harvested during the wet 

season in this province. 

Negros Occidental: There is a "surplus" of storage capa

city estimated in Negros Occidental. Some of this "sur
' lus" capacity may be used to store sugar. Even so, there 
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appears to be no need for additional grain storage facil

ities in t~iis province until the late 1970's.
 

Negros Oriental The large apparent "under-balance" of 

stcraqe ca1.acitv in .. earos Oritnta] estimated bv 1970 is 

due tr unti-:c.: ,ng of e'.s tn .f-a-c Ii ties Thus, only 

7 ,0001 :-tric afdita I rchous small bulkton.; 7n a: . : anc: 

silo c. a ct.: racre noe:: :r :ecro.; Orient .a by 1975. 

'his ,)rovince e:::o r ts. so:e co!n, but t-e v ioune at an, 

one point coce not a ar to ;,e 1a.-, e:ouc. to justify 

the use ..... iaro - u :- - n. -oi 1 ti.J at the present 

time. 

Romblon: A small amount of additional warehouse facili

ties is estimated to be needed in Romlon by. 1970. An 

additional1 , 90(1 tons no.: w...ar0.--ehouse capacity.'-t,-ic of 

is recommended for this province yv 1975 

Eastern Visavas Reo: 

In c:eral, t',e Eastern V.isyas region has a "deficit" of 
' both ,-co n corn. The main "defi is in Cebu City. .ost.ci 

of tne -ictat ..... ".om to iQ on.. from Central Lu

.: via .a a.) .n. fro,".Socho ,rn and........ - rn ndanao . Corn 

co:ne:s f ro: Sout . r:: ,'d e.tor:. Tindan:.a.o to: Ceioa Ci tn, and is 
SO U- 21:.1' -O 

rs.
t.. en transan oi'cc_, t: t.(2 r co.;.o::r tion cen, tens, Corn coning 

to Ce.)u Cit, i. use a:.i1001 and 1 17'try: IEis, for corn 

St,'1c7. . Cor. Cr t . ner, . on l o:-e col)--:any in Cehu City 

th at ca-n La: -. r..ces snippinghan(. 1 corn :hc; it: fra,. its 

el '.- n.rDa,'. c;as.'-at -.

BOholI: .Part of the sh1ortac' in stora,_n, ca:oacitv in Bo

hol and.i Leyte can be off-set b: the "sUr:)lus" Of capacity 
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which exist,; in Cebu. Thus, on],.' 7,00) m,:tric tons of 

nrv: storaqe carlacit. i ~ Bo-orc,:me:cn,,d f'ir 1 bv 1970, 

and it is rr c ,:o :.d tsat ,: .OSit 2, ( <,tric 

tons of ca: aclv.'5u 0ee1 c', .truCt, :v 1)7. The 

grain f!o-..': i:n th. rc vi.. . , r to hI too to:ii s:all 

just:f.' larqo bulk ha'-dljn: a.cilitls. 

Cebu: There i,: in estimated "over-haxlance" of storage 

capT)acit' i:-Ce",u nr'vio at ' 1o oresent tl.t . Some of 

thiiz e;xi.; tin: i i Jl .'; tr,-ansferi;' i and grain 

fro:- other roi.-. Thu.-, t> e so.]u " caracit'' is con

sideralv-. 1cs- t.Ln tie e.;ti:iatd "ovor-ojLAjic," figure 

SaCqqeCS ts. 

The relativo i-;iort"nco of Ceh)u City as a trans

shinme nt :) n t f-r grains is e:.:uect,c to docline during 

thCe q,'0'., 'cr,.o t0 o corn Or,)OucC( i. sout"oern and 

','es tern [[indao, i- orsces.-eci into f,,cc or cor: starchi 

w.ithl. t>i.; ar a or snlOi :;'dir,,ct1'v t,>c.7)nst.a.'tiicn 

centers. The ab;o1ut, volu, of grain .)assing throughs 

Cebu Ci t. i..not 2:.:ect(. to c clin or,, ::.uc:. :uring the 

1970's. 

A 5,0')0 .etric ton bu': silo facilitv for corn at 

the Port o. Celou ; I,h-u]d:ro:ita)], once facilities are 

ava ia)"] f< r so ]oi corn in the bu!'1 f ro" Dav '"o.This 

fai Ci t d ree ive she ed cr.rn in th( bu : from Da

vao aro --J corn for local cons um-t otn and shipment to 

ot .er rr,.i no , 

As i.;cdl.;.;u(:!ajtr in this report, the construction 

proclra recon..c for Davao i ; based on t1e SSuflption 

that th 5,900 ,.etric ton bul': si.lo facility at Cebu 

will be constructe.d ibv 1972. 
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Lev to: I, t'e e.Li:ited 18, 0,11 :,ketric tons cf palay ex

pecto2c t*: . e:orrt : f ro:, Lev-c+ nrov'i ce in 1970 is 

storeC in Ce>u, t.e: nlv a;)out 5,1qrn Lr ic tons 0f 

grain st<)ra,? ca:ac::Ltv i.d r:: Le'.'t: bv I 70. The 

a .i i nI, ca: .acLv :o .. o.: cn o ::, ;t ,co;ilv SUp lied 

by' e]; n:' " '-'c::-!:A3 n .',i 223 -? 1 ,c I i ti a :).' t1ce 

cons t-Uct ton ofs oerac rh Lu: l s: s I]o f,-ci i ties 

-,:7a bu : faciu i 50 001-1 m.,tri c tons s- -u ld 

:)rov, ,rref t oIe n-ir Taclo<a .Ci"t., Another 5,000 t-

ric ton-, of c..or:oe and smallii ha. : silo facilitLies 

s*1ou' : also bt C,2s t!ucL.. in ta 1.; :rovince bet.een 1970 

a, 1975. 

Samar : Loan fu:ds sh',uld he available to allcw grain 

d,.)alrs L.) bui d u:) to 8,000 :-.1tric tons of graLin stor

abse ca.aci tv ei t.er byg e'isttn. facilities or 

I ': nuil -: g s..,,r' now , .. C i bulk silo 

Lu' i t5 . t 

,_o:r.. an:L : -*cr:. l:: ", 1 ; a large and rapidly de

". nO,/ rai i { The ar- ! arouna Cota)ato Cit,, is the main 

ric: ore ,uc: .n. area in ta... r,ui.on, w-i a the area near Davao 

i t e ":,n c, - ,r'x , nC as r ,-on. The relit,' iv*1: .')ortance 

Of- Dave> ",S Ci C:n: o: U0' in ro(ion is 1to. L cecline some

"...'it ariq tau 1,7 as n I.land u; brouo.t int, orn pro

, .c Ltito in CotA ait, Dr'1. .:D .:a 

On v ha : - "ca": ti: 'c tie : t t CttiaI'at' Ctv. (;rain 

. ....' no t ii .. . 1 , tro t- -ourou of the 

river .'-nroaL it ,:!d into thlh I:'tar-i.;.Iand 3$it. It is 
tc:. 1'".that a. no'.' a)o~ '.:z i ho: hut t at: Cotahato City durinq 
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the 1970's. A aoodc deal of corn and some rice is shipped out 

of Colahato nrovinc,, ro"m nadia ncos. The Port at Dadiangas 

is caphabe 'f handli"! t..e i:tr- .::nd v,.-;,sl:s. Corn pro

duced in . .. - t of " to- .. vaicm:ov :- t.a"..ow rd either 

Cotahato Citv or Dadia n;yas ,::!endinr oz ".".o the hishest 

price i .bL e:q c" "rw . Some. of t, corn pr',Auc, in Cotaato
 

-rovinco uos to Davao City for- s. ip:.ent to ot:or rGions
 

It i.; li:elv that facilitt.; for, i.ing foods and for 

proce;rinq corn 3t.rc. will lcc,Ated at cithor Davao City 

or Daci.ia:,.gas Kurin t:e 1070':;. I: so, th.i .ill reduce the 

amou:nt of corn toat :oulc be handled by an export faci ity at 
either of these: po.rtz.. 

It seems lho1,e that there was a su;t.antial under

re)ortinq of millingC and atera ne facilities in several pro

vinces in ow ... rn and We.;torn " n in the 16)(7 4arehouse 

Survey Rec:rt. The e ti:atwd stura:.. r-(:ui r:.nts should 

therefore be con;sid.,rod as te ma.imu: a:miunt n.cud.. Some 

of tU- " ar.....- "e. ... in 1 . roe .L a ,r already under 

const ruct,-in; but tWe data s.owinc: location and sizes are not 

yet avai oh ,.. 

Cotabato: T he e:;ti:mat-cd "ovr-haolance" in storage capa

city, in CotoK, ro'ince i3 ovor 32,030 metric tons in 

1970. An e:; tivat,2 d 7) , ' ') rtric tons of storage facili

ties will be nneded to handle increases in grain produc

tion bet.ween 1)71 and 1) 5. 

The provinc, of Cotabato is a very large one and 

the statistical data av:o iab.,e did not allow the team 

to dot rmi n exacti, .".'era th, "ov, r-halance canacity 

was locat.d . ... or,- ent c )::; tructi n of several new: 

waro:ol:;s in LWe area arouid Dadi an-;a-;, r e::amle, 

su:.; ts Qt =cro i.i a f"]t need fir adiLii nal stor

age facilities in Wbis part of Cotahato even thuh 
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there appears to be a surplus capacity for the province 

as a whole.W
 

The expected rapid increase in rice production
 

should come in the area near Cotabato City. If the gov

erment's rice production program is successful in this
 

province, a number of storage facilities will be needed
 

in this part of Cotabato during the early 1970's. It is
 

recommended that a 10,000 metric ton bulk facility be
 

constructed near Cotabato City by 1972. This facility
 

would provide for efficient drying of some of the rice
 

harvested near Cotabato City during the wet season. The
 

better quality rice from this facility would be shipped
 

to Cebu or exported. Additional storage facilities to
 

support this facility will also be needed near Cotabato
 

City between 1970 and 1975. By 1975, it is expected that
 

a 5,000 metric ton bulk facility for corn will be needed
 

in Dadiangas to handle the increased corn production
 

estimated to be shipped out of this port. Several new
 

storage facilities for corn will be needed near Dadiangas 

to support this facility. 

Davao: According to the estimates of the research team, 

the total production of rice and corn in Davao province 

is about 63 percent that of the production of rice and 

corn in the province of Cotabato. There were 154 "pri

vate" warehouses reported in Cotabato province in the 

1967 Warehouse Survey Report. These warehouses had a 

total capacity of 185,762 metric tons or an average capa

city of 1,206 metric tons per warehouse. Only 60 "pri

vate" warehouses were reported in Davao province. Their 

total capacity was reported as 11,270 metric tons which 

is about 188 metric tons per warehouse. The total re

ported capacity oc the private warehouses in Davao was 

therefore only 6 percent of the private warehouse 



capacity reported in.Cotabato. There is little doubt 

that the actual private warehouse capacity in Davao is 

considerably larger than the capacity reported in this
 

province.
 

If we assume that the 60 "private" warehouses reported
 

in Davao have an average capacity equal to the "private"
 

warehouses in Cotabato, then the total warehouse capacity
 

in Davao would be about 84,992 metric tons. If so, the
 
"under-balance" in storage capacity is only 15,449 metric
 

tons rather than 78,929 metric tons as estimated on the
 

basis of the Warehouse Survey Report figures. The rec

ommendations contained in this report for new storage fa

cilities in this province are based on an estimated stor

age capacity "deficit" of 15,449 metric tons.
 

An export facility of 10,000 metric tons for bulk
 

corn in Davao City would serve primarily as a shipping
 

point for shelled corn going to Cebu and Manila. Addi

tional storage capacity of about 5,000 metric tons would
 

be needed!by 1970 to support this facility. The con

struction of another 11,000 metric tons of storage capa

city, including a large bulk facility of 5,000 metric
 

tons is recommended by 1975. The bulk facility in Davao
 

City could well develop into a feed mixing facility by
 

the late 1970's.
 

Sulu: An additional 6,000 metric tons of new storage
 

facilities are recommend,1 for Sulu province by 1975.
 

Zamboanga Norte: It is recommended that 6,000 metric
 

tons of standard warehouse facilities be constructed in
 

Zamboanga Norte by 1970. These warehouses will handle
 

corn primarily. An additional 3,000 metric tons of
 

storage capacity will be needed to handle production
 

increases between 1970 and 1975. Two small bulk silo
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-units are recommended to provide this Capacity . 

Zamboanga Sur: Substantial quantities of corn are pro

duced in Zamboanga Sur as well as rice. The production
 

of grain is expected to increase fairly rapidly between
 

1970 and 1975. Recommended storage facilities for 1970
 

consist of 2,000-metric tons of standard warehouse capa

city, 4 small bulk silo units and a 5,000 metric ton
 

bulk silo unit to be located near Pagadian. The con

struction of an additional 13,000 metric tons of ware

house and small bulk silo capacity is recommended by 1975.
 

Northern and Eastern Mindanao Region
 

In general, the Northern and Eastern Mindanao region is
 

deficient in the production of both rice and corn. The pro

vinces of Lanao and Bukidnon are connected to Cotabato pro

vince by road, but relatively small amounts of grain move be

tween these provinces by truck at the present time. Fairly
 

small increases in rice and corn production are projected for
 

this region during the 1970's.
 

Agusan: An additional 5,000 metric tons of warehouse
 
capacity is estimated to be needed in Agusan between
 

1968 and 1975.
 

Bukidnon: The "surplus" grain from Bukidnon province
 

flows to Cagayan de Oro in Misamis Oriental for shipment
 

to other provinces in Northern and Eastern Mindanao and
 

Cebu. By increasing the storage capacity in Cagayan de
 

Oro it is possible to reduce, to some extent, the need
 

for additional storage capacity in Bukidnon province.
 

The recommendations of the research team for additional
 

storage capacity in Misamis Oriental are therefore de

termined partly by the need for additional storage
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capacity in Bukidnon and partly by the estimated grain 

flowsbtween these t,..:o provinces. Thus, only 3,000 met

ric tons of ne%: storage cap acit.' is recommended for Buki

dnon by 1970. Anotier 2,00) metric tons of capacity 

should be added 5. 1975. 

Lanao: There is a small "over-balance" of storage capa

city in Lanao province at the present time. However, 

about 5,001 metric tons of additional warehouse capacity 

is estilmat,,d to be needed by 1075. 

Misamis Occid,ntal: Uo to 3,000 metric tons of warehouse 

canacitv i etli3tQd to be needed in the province of 

.lisamis Occidental by mid- 17) 70. 

Misamis Orietal] A 5,000 metric ton bulk facility for 

rice an, c(,rn at Caa-.n d, Oro in Misamis Oriental pro

vince would orevide efficient handlinq of grain being 

s'iinode: out of isami. Oriental and Hukicnon. An addi

tieon.-l1 3,0l0 :wctric to: < o: s torige canacit,' .ill be 

needed in . bv tc) theOri.n7-l b.i:;ami 7) su'),ort facil

itv in C aa,.-a.1 Oro . .n ,:i,,itional 3,000 mnetric tons 

of stor,rjce ca)acit. i- e:; ti ::., ted to be need, d in this 
mrovinox. bv V 77, 

Suric:;:o: .:sti -ate'4 of the tam indicat that no new 

storage ca!)acity will be needed in Suriciao province 

until after 1975. 

Facilities for Rice Exo)orts 

It is estina ted t-.at t'.e e::-ortaihle SLIrl)US Of malay in 

Central Luzon ,i l,,' 2 mk1:,tric ton (not,5') mtric 

tons of milled rico) by 1970. of t%..; ,aiv be mil-All will 

led in prod uction aras an's s: iptd to the e:n:'irt points as 
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nd th 


iPort, in M~anila are two} ipossible shppngpins....potal
 

,,near San Fernand in La Union,V&, a - Sout 

: 	 "a "."i'North 
l v e r y , little 	 investment in warehouse I .iiocations and additional 	 . 
storage space would be needed at either location to handle the 

< exportable surplus of rice in 1970. 	 .. . . 

The :present congested condition of Manila:'s South- Port.is
 

: not likely oipov ni the North Pert is opened for in

ternational shipping. The North.Port has rail facilities
 

,+::. ..


------ ~whereas_theeSouth. Port_.-does-.not., __-This-wiill. -facili.tate buk_... 
handling of exportable rice once the Nort Port is openedfor 

international shipping.
 

Although work has been started to reclaima and rework the
 
North Port in Manila, it seems unlikely that the North Port
 

will be open for international shipping before 1972. Another
 

i~.two years would be needed to plan and construct bulk grain 
storage facilities in the reclaimed area of the North Port.
 
Any recommendations for facilities in Mvmila must therefore 

be based on the assumption that the facilities could not be
 

in full operlation until about 1974.
 

The warehouse and dock facilities at Poro Point are ex- is
 
cellent. About 12,000 metric tons of warehouse capacity is
 

presently available at this location. Bagged milled rice 

i 	 from these warehouses could be quickly and efficiently loaded 
for export. The only disadvantage Nor Porint for export
is 	 its location relative to the areas of " 

duction. The distance by road from Cabanatuan to Poro Point
 

is 172 kilometers or 56 kilometers more than the distance to
 

torManila. It would, therefore, cost about t.80per metric
 

ton more to truck rice from Cabantuan to Poro Point than to
 

Manila. The cost of trucking rice from Tarlac to Poro Point
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0s0 aot70per metric more thanesni ........
t the , 

Manla.Transportation costs for rice comitqg from Cagayan 

Valley to Manila would be about P13.00 per metric ton less
 

than the transportation costs to Poro Point. The opportuni

ties for back-hauls from Poro Point to Tarlac, Cabanatuan, or
 

the Cagayan Valley are considerably fewer than in the case, of
 

return trips from Manila. Thus, the possibilities of reduced
 

truck rates for rice shipped to Poro Point seem unlikely.
 

By 1975, the exportable surplus of paiay in Central Lu
zon is estimated to be about 508,427 metric tons (330,478 met

ric tons of milled rice). Neither Manila nor Poro Point could
 

efficiently handle this amount of rice with existing facili

ties. It is therefore recommended that export facilities at
 

North Port in Manila be constructed as soon as possible to
 

handle this grain.
 

Much of the rice shipped to Manila from Cagayan Valley 

in 1975 will be bagged milled rice. If this rice flows into 

Manila at a constant rate and is held for about one month be

fore being shipped, then about 15,000 metric tons of warehouse 

capacity for milled rice would be needed at the North Port to 

handle rice coming from the Cagayan Valley region. Most of 

the exportable surplus from Central Luzon could be sent to 

Nanila as palay and stored in silos until milled and exported. 

A bulk storage facility capable of holding 25,000 metric tons 

of palay and additional warehouse facilities for storing up 

to 10,000 metric tons of milled rice will be needed to handle 

the grain from Central Luzon. 

If rice production increases as much as expected between 

1975 and 1980, another 20,000 metric tons of bulk storage for 

palay and 5,000 metric tons of warehouse storage for rice will 

be needed in Manila by 1980. 
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New StorageFclte eddb 90
 

.. nd44al n- .. .. 4 4.. 

allii9 exiess :i:For' example,;: tee construction; of 8 ,000i metric : 
S, of.warehouse facilities is recommended for Isabela in 

I
197V]Table 82), although the ,"undrblne"capacity appears 

to \ess than metric 1970. productionbL 3,000 tons .for ;Grain 

is' expfcted to; increase very rapidly in Isabela and the additional Napacity is likely to be needed within ashort time
 

'l} after' i is constructed. " 
alltemexi t Freailtecntrcino800mti 

:i !i!i:!'I-°n most cases, where construction ahead of demand-is rec
.o Tended, the recommendations reflect the research team's be

lief 1that te size of the grain flows and the probability of 

future production increases are large enough to justify be

.ginning to change the grain marketing system in that province 

ortemaktn network in which the province is located. A 
5,000 metric ton bulk facilit for corn is recommended for 
Cebu by 1972 Talho2ug example, as part of a bulk grain 

tandling net0ork for corn produced in the Mindanao area. 

In some cases, the team has not recommended the construc

tion of new facilities within a province even though the data 

suggests that an "under-balance" in storage capacity may exist 

.	 within theprovince. The reason for not recommending new fa

cilities is usually because adequate storage facilities exist 
outside the province that can continue to be used to store the 

fsurplus'. production of the province during the early 1970's. 

By 	 1975, it is expected that there will be few provinces 

wth "surplus" storage .facilities that can be used to store 
grain from other provinces. The transportation system in the
 

main surplus production relions should also be improved con
 

siderably by 1975, thus allowing the movement of grain out 
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TABLE 82
 

ADDITIONAL STORAGE FACILITIES NEEDED IN OPERATION BY 1980,
 
BY 	 REGIONS 

Region and 

Province 


I 	 Manila 

II 	 Ilocos
 
Abra 

Ilocos Norte 

Ilocos Sur 

La Union 

.It.Province 

III Cagav'an Va] lev
 
Cagayan 

Isabela 
::ueva Visca,.a 

IV Central Luzon
 
Bata'n 
Bu1 ac:-

Nu .,a Lcia 

Pam~anga 

Pangas i nan 

Tarl ac 

Zarmal e s 


V 	 Sout:".e rn Tagalog 
Batancras 
Cavi te 

Laguna 
"4arin,uc:u, 
MIinco:n Occidental 
.indoro Oriental 
PaI a-..:an 
Quo zOn 

VI .:ico 1 

A1.bav 
Camarines Norte 


AND PROVI',CZS, PH;ILIPPINES
 

Standard Sack 

!'arehouses 


(metric tons)
 

5,000 


1,000 

1,000 

1,500 

1,000 

1,000 


8,000 

10,000 

6,000 


5,000 


10,0O00 
10,000 

4,000 


2,000 

4,000 


I , 00 
1,000 
4,000
 
2,009 
5,000 

3,00 

2,030 


Bulk Silo
 
Storage
 

15,000
 

15,000
 
25,000
 
10,000
 

10,000
 
40,000 
10,000
 
20,000
 
15,000
 

3,OOC
 

5,000
 

3,000
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8 t m .,at,,d , 
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of these regions tirou, Lhout Post of theo year. h, turnover 

of qrain in storago; foci lii; should increa;e Someh'.ht I, 

1 ) 7 a; :)r-,.i ,t, - i ,. t e rid t n ),u-t1 1: ri o t-i '.', ',I . Ii ; ii 

.spJr'adt li 1077 (; :t Lie MiAt .2(1 :,1 I un.CA (7Jp)IWO: .AW '. II 

tK-, T"[hw,.;c Q?,ct.r shou)'ld i:',ra,,., the, pr-Qt_,a , it~y 

(i! l ,1I ;r1.1i n halnd in t Icit 1 , . i.'121 r*,,, nc,,; lus:'r,,\i sur 

grlaill ox." ; :;. 

i'ht 1 (.'c' , n" dt.O i : of' L r-' t",afI f1 in s tu dq(;er-KI m'.." 


faci I iti-, ni d h'.. 1981) ,r, .;:ir.iri in 'l'd'l. 82. Addi

,tional b ilI . .;toralt, "aci I t 1 .; ,in "t!d)ViOllu.ls 

with surplus11: (|I" in and' roW 07t''',ly lallr!q grain: movamqnts. 

Bul% fi I it. i e; are r 'cmwv,'n(h, t" iandlel(. :-: proeicted 

duct i on i nr wa;.s,: in Hul acl :.,, U,,va 'ci Ka, and Pam!anga. No 

a u: epI t insnew faci I i i e: dU' r.r.: d.' t:ro ' c' t', faci. I in 

th s'" vr 'i n,,:; that av,. Wi,,, u;.d in the ,,; t L" staru (rg ii.n 

from thn. L';a;.'n ''al- on ' d facili1-I"I.''heOi21 r~c~i22.'id now'. 

ti. in Ca,; .A : a! I' I-," "e , * •i , !i .U( " & I o fL (jii l 

Pl i)IC(, in t,!,at r,(l1fn. 'hu:;, :;t'raq,' faci it-is would no 

.lon(e t' nI, l.. (1 in C(eiiLraIl Lu zo)i f!or jrainI f(r. the Caigayan 

It in that Uins ,l;nat storageur(Id thoL.h' for new 

fa iIl ie:; n,,,i.d b 1 l0') be r',viewd bet..,,en lq73 and 1975. 

Th..' shoul tIhe-n be. revi:;ed in Le,) inq with any n,. infor

mation that A. I I become avai Ia!)le (lurinq the n':t fie years. 
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CIIAPTI:R XV 

DESCRIPTIO:N; A'I) COSTS
 

OF TIE RIECO:M:.E:,DEID FACI LITIES
 

Descript ion 

3,000, 5,000, and 6,000 Metric Ton Bulk 
F i 'acl IIt es 

10,000 And K: ,)00 Metric Ton Bulk Silo 

Facl.1 t 
25,000 Metric Ton Bulk Fi1o Facility
 t 
1,=SQ ,etri( Ton Up-Country SatelIite 

Fac I 11 10:; 
Stand.-:ii rt Pack W.;arehou<es 

Costs 

Cost of the Recomuended New Facilities 
Personnel Pe' uirem'ents 
Operatinn Costs; and Break- Even Analysis 
Benefit C'n;t Ratio 
Los-e(; LIn t(e IT' 

Tr-i !ni:1 !) rc .)!a
 

Priorities of Construction
 

Construction Schedule 



C;!APTR XV 

Dt,;CRl PT10',5 AND COSTS 

OF: TiEl R:COmmLI}::) I'ACIII I S 

The now bulk :;i 1{;1 (re,.o!P i-ded for 1970, 1q72, and 1975, 

are shown in l)r:.cinq;, 1 th rou'tih 10. Thes;" drawinqs show the 

site I1 in, ,..lvt-t r n;, anid f:1" d Ia ;", f"r each a1 ]l"; An]d are 

p rei.'d in sul!tci,:L itl L" u a -rriveat a cost appraisa] for 

hulgt. p= ".; : i ! w' rrv.. i fn oi'it i.on on { o!nerAtional 

functin,.:s of ,,c).51 l,. Tnt foloIn':i l( ; a (,s(critt ion of the 

{lesi(tn and: {rai n f "/r.ofoperational p roceOtiures; of the bul:k. 

s.il 0 .o I it . s: 

3,000, 5, 100, and (,,000 Metric Tun Bulk Silo Facilities 

Draw in :s 

'I'he5. seWo; are sho'.n in Dra.ingls 1, 2, and 3. The basic 

:;iCn of thts;c( faciIilies cons i sts of galvanized ste .l stor

aqo bins WiL a connecting 1,{000 metric ton steel warehouse and 

II!IL nq pl1ant. 

Iand Ii.noY 

The si los are primarily desicned for bulk handling of 

grai.ns. Ito...' evr, sacked grai;ns can he a] so received, stored, 

and proc, ;:5Ld The (ra in may be shipped OUtl in sacks; and in 

bul%. b .; r for:fied in the !ous.: qi'j ng r.:i-

Rece ivign an.d :e iP : 

b ,nis weighed either on
All i nnIon(i gra a platform truck 



scale located by the office or in an automatic scale located
 

* 	iinside the headhouse. All outbound shipments are weighed 

in the same manner. 

After the inbound grain is weighed on the platform truck 

scale, it is delivered into the truck dump pits and conveyed 

into a vertical bucket elevator leg located in ti e headhouse 

for further distribution. In case the grain is received 

by rail, it is delivered into the track dump pit then conveyed 

and elevated for weighing in tile headhouse before distribution. 

The 	-.two main. 60.metric .ton -per.hour elevator. legs are equipped :..... 

with permanent type magnets which remove ferrous metallic
 

particles which may be embedded in the grain. The headhouse
 

scale can also be used for taking physical inventory of the
 

bulk grains in the bins. This is accomplished by transferring
 

the grain from one bin to another and weighing it during
 

this operation. 

Cleaning 

A 25 metric ton per hour reciprocating type shaker screen
 

grain cleaner is located in the headhouse with working or
 

holding bins above and below the cleaner. The upper bins
 

provide an even and continuous supply of grain necessary
 

for efficient operation of tile cleaner. The clean grain
 

is discharged into the lower headhouse bins and the coarse
 

screenings are discharged into a special bin for bagging 

rs animal feed. The clean grain is re-elevated from the 

lower headhouse bins to the top of the headhouse where it 

may be diverted to the grain drier, to storage, to shipping, 

or to milling. The cleaner is equipped with a fan which 

creates an air suction for removing light impurities from
 

the 	grain at the head and discharge ends of the machine. 

The 	 dust and chaff thus removed are blown into a cyclone 

dust collector which in turn discharges into the bins used 

for 	collecting screenings. 
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I -L 

Dryinq 

A continuous-flow column typie recirculating grain drier 

is provided for in each of the 3,000, 5,000, and 6,000 metric ton 

silo facilities. The machine is equipped with a fuel oil burner 

and automatic electrical temperature controls with safety de

vices to prevent overheating and flame failure. Automatic 

fuel ignition system is included. The drier has a capacity 

of 10 metric tons per hour through-put of palay (rough rice); 

basis 25 percent to 14 percent moisture remaoval in four passes. 3 

--... The -grainto-?.d ried-is first delivered.into one. the 364 

metric ton storage or wet bins in order that the drier may
 

have two or three days of continuous operation. However, good 

dry'ingj results may be obtained by only 10 or 12 hours of con

tin-aous operation of the drier. In case the wet bin is not 

available at the beginning of the drier operation, one of the 

ten' ering bins may be used. 

After each two or three percent of moisture removal per 

pass through the drier, the palay is delivered into the tem

pering bins for a rest period of about 6 to 8 hours in order 

to equalize and stabilize the inner moisture of the grain. 

The drying cycle is repeated until after the proper moisture 

content is reached. Ordinarily corn does not require pass

drying unless the initial moisture content is too high. Corn 

may be dried in one pass from 20 percent to 15 percent 

moisture. 

Temperature Indicating
 

The large storage bins will be equipped with temperature 

indicating thermocouple cables to permit periodical _'Instan

taneous temperature readings of the grain along the entire 

height of each bin. Any sudden increase of the temperature 

in the grain is a danger signal. This may be caused by insect 

life and/or high moisture content and immediate corrective
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actio:. 3hlould be taken. All bins have 45 degree hoppers for 

ea.se of self-cleaning. 

.*te Va _. op! 

Aeration fans with automatic humidity controls are pro

vLJ,,d for the storaqe bins and the temperature bins. These
 

fa:.; ~:11 also servo to .ft-nisA recirculating f rced air to
 

.la-',n t.Ie :ctior: ., fun.i Iant in caso of tr.,,t inq; heavilv in

~~~C. et i 1n I 

Dust collectinco eouipment is provided to aid in maintain

in :coa:'ine:s; and to minimize dust hazards. 

';r i:: 'Pe.:;tLI l9 

!.acs no,... silo :.11 be Drovidcd w ith crain testing eluip

ihelt CO:><;IL~ito of an elk ctric imoi.itu t-;t.r., b liance , grain 

)r(),;,ha t.s ti si eve';, ocr-caqefore iqn materialiand 01 

st.r . 'phos w.ll1 ermit all thie s2.los to hav uni for:m meti

<,[:- o I n tt, LitL . 

::i IInoI 

The 3,000, 5,000, and 6,000 metric ton facilities are 

;'rn'v(! .d '.:itl a :ni llnq lo 1ant for producinq polished rice or 

cori. gri ts, is ::iayv h rhe dlired,, at the rate of one ton per 

hour ilnUt of al .v ( ro)u( rice) or shelled corn. 

Pa:;!e: I(I r 1,1 t 

An electrtc service elevator travolinq from the first 

floor to le scale floor, is provide(' in the headhou:3e. A 

circular steel stai .rway is also included in the headliouse. 
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Truck Lift
 

one of tie truck reccivinq Lits is eqluipped witi a hy

drauli c lift to raise t; i f rent e:nd of a truck to hasten un

]oad iAn,I ii l: 7i . 

Dis.;c 1l'tri (Gene, ,rtor,;" c 

D)ie:;el ._lectric (i,..er,-tOrs are included in the 3,000, 

5,001), ,!1( , ) ()::hetriC: to! facI Ii tie:s t) V)rI'V d oeleCtrilC 

curr'nt-i for t', vari(.or:; ehVctric ::1tor.-; and otaeor electrical 

e ui ptliL tier,r,:uC. iou'.. .,l !(,. A !7 , I l , t *,1:-. 1 .I in1I,.nt t. 

cluded fo. ;'.er , ;,I) :t i,0 ton foc I,.'. dl a -a, 1 oW..,attIJ 

un'i t: i. i:-clu'i. d f)r eaci of tle. 5,0100 and 6 ,W)Ol :e,-tric ton 

fa, ii t. . 

Dlc Lqn Cr i ter W 

The :-1 iln StO)FracJ s truc Lur.5(' and the hoadhouse for the 

3,()00, 5,ilrn, and 0,00,1 >,tc, toen faci ti lIes is of steel. 

.
(.; (in er .ectd un I-c i nfor I concrtt2 foti(Lndatiiiis. Tho ware

housc e , :i .l1 lh i idinq, :2.1iKt ,enanceshaop, :,.p,_'r!Iouse, and 

qiardousu i.; a! o'f -;te,1 des ion. The mtc]in offLice is of 

:iiaSonr':L con.; t inctl [()n 

a,; :;:Cci fiC Sit" 1( cAtLo us have noLt h.on selected 

for t0." faci liti'.;, tL_, actl Pld bearin canacitv and con

dition of tLie .;oj cannot h2 .t',r..lined f:r rI nr evaluation 

of the nc,.s d ." fun,datL . oc..v r, ,i.i A w..2..ere'.;, . ,, made 

in the d,; i: cr: teini, for sup'ort Iy: t', "i: .trcLttir-, on a 

mattres; t'.',, c',:5c ret, .;1a f u:tia i,:n bi Lt on ;M'l ...*ith a 

A.:i l[t (,i( Ki arI'!!no vaI u.' c l ,')1n pu'"2 , iar s ;ai, uoot.IO: 

"he (IraI; I .. t I. 1 inq of IIIbouid and out:." :)[ :iand1 11n 

bound sn ipma,nt-; of rwain by rai l;i ca-;e the fact ] it\V is to 

he located on e::-stisn: or futurv rat ] si.d.in:. 
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The reco:,iended design, as shown in the drawinos, repre

sent a 'practical and ,...orkabl storaqe n!iant Io th s'se of 

.2o 1 '.=1 ]1 enabl1O tae c:ieratr to : e r::" eac.. "'.nction in an 

of: ciu.t ani! oc '"". :,c: :e at a :a., CO) t. . nu: :..- 1nal 

sito selo ct io:'.: aro. :d, f,,r ,. ne-.: cj 1 t, , it::w-'. bccolne 

.... r.'t c ,, or:::oo I'v 'ao \'ar-Ow; but ] , the ! in 

A.r0'. meInt , an( to tL-a C f,I o,.. i n aind Out .: t. .1 "ro2:li! S O 

19 ,000 a,. 13,:]0 .:"etric Ton Bulk Facilities) 	 Silo 

" n.:.I:Cos 

Tihese silos ar shoown in I)rawtr(as 4, 5, 	 vi. basicand The 

, :n of these facili tios consists of ga vani:.d steel stora.,e 

.t a conn.ctiq n 000 :Ie tric ton s teel 1 '.:are> ouit and m I I 

L:.Inof: ar as it IIs bc n : ctc, ,, , tt. "1]pv 

t t2 i .; 1 .*.* eS 1,, 2.. ... 1 1- 1iF1 

.':.'::), :.:ceot at {:lT<.oittr canar ci t*,', as ,i,.;c -ih cc :;rcv...... 

a:d 0,0,(,0!)0,000 'in f:aci It . Te,0, ,a urs tit L Ae 

I-!'. 	 t to, as ,.*.. I as diff,,r,.-: :r:n: , those proeviously .. 

. ir ! et(1 in t!.e fo l i 2(.	 .o%-.i 

The basic flo,;" of the qrain in the 10,000 and 15,000 metric 

t," factl iities is ,)rimari1v in bulk and is vory si:oiiar to that 

OF,,v[(jsLv (iesCri))oCd for the lesser capacitv facilities excewt at 

a g -.'atr race pe- hour. 

'1 , V.vI: and .e i . i n(I 

,I .. . I": 1 n(: in te(. 10, 0')0 and 15,000 I'Jetric ton faci li ties 

.;) ! ra.t truck toS. 	 .,: : :e ,::a u- forn scale located adjacent t.n, 

1c; ILso in a:. automatic scale located in the headhouse, -am

o . vI 0.13 IV de:. cI O..oeve r, 	 rco '': to rIod. thumin 1 *izv e1va 
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leq3 hav2 a ra,,,: ca)acitv of I10 :;itric tois oer hour; and 

tir-,C trc:, du",) r)1 a. in order to handle the grainerr:,,.d K 


at a 1i<,1cr rate. 0 t .. ;C., t:1t2 dOti.tL; l ,of the grlin IS
 

sa ,,aF r.r,%,J_(uS I%'d,'.; c,!alWb d.
 

Clearui.n<o
 

A 50 -l-tric ton vcor hour (.rqi .n cl,!anir 13 urovided for 

te lu i:i mtrc ton s IloI. The oneration of this!i)' 15,000 


cleanr, ,- .:r it:; tr) ut;arv b i.:;l:;very l;ir11 that prosia to 


"'L)USIV , Cri),.: .
 

Dry i nq 

The ciriter for tie 10,000 and 15,000 me(tric ton facilities 

ha-IK: a ccluacit, of 20 metric tns tnor hour t.irTqh-wut of -alav 

(rourc) ; .as:; 25 percent to 1,'Inrc,1t !-.isture renoval 

1an f(u" as111; . The o:,laltio n of tLiis d i r'.v.i tui its tem;tc2r

1Ing bl:l; and othe,r ,ICC' .4Ori,; a.; '.',' Si-ll r t() that z)r.r,

' 
V'iC L 1 ,US .7 I-

The shiL n tin.e and metricllw in 10,000 15,000 ton 

ficC1 t1,.; ii .;() :)T-Wr)V Ldut ', '.l tempcra ture indicatingi ar,-

ti-', 'lo C(2.),' (-,i b le ; a1id al l b1n. hav 45 d,:r ,.,hot)pers for 

eads Of ste If-cleanin,,. 

Ae L- I ()n] 

.' t, C't~il .bL:; ,il(. Storl'ic(, I)L ; in t:-,, 10,000 and 

IS ,000 .tri c ton fac. 1i t.Aes at,.i Ise pv'.'vioed ,.l' aeration 

Ians a3)r.?viou.; l 's. 



Dust Collecting
 

Dust collecting equipiment is also provided in the 10,000 

3nd 15,000 metric ton facilities. 

'Yrain Testin.a 

(ac>I the bulk silo facilities are provided with grain*f 

test ng equ_:ipment as previously described. 

The 10,000 and 15,000 metric ton facilities are provided
 

th a :illing plant for oroducing polisned rice or corn grits, 

, . bx.* at rate and one-hlalf tons perbv re:irod, the of one 

:l)5U ! nWt of )all.-V (ro)uga. rice) or shelled corn. 

:)<:s s-;c].-; r Lift 

An electric service elevator, traveling from the first 

floor to th , ' scale floor, is provided in the headhouse. A 

c. 	 r~u 1ar sttuel stairway is also included in the headhcuse. 

Tru c: L ift 

One of the truck receiving pits is equipped with a hy

.rauic "lt to raise the front end of a truck to hasten un

loadinq bu!l' orai-s. 

Dps,2l Electric Generators 

' hr 1,),)00 a:- 1,000 metric ton faci 'ties are each 

p:,e I t * 00 1)...-at diesel electric generators to pro300.t 

',id. 	 elctri; curr.nt f r the variou., electric motors and oth

:r 1ctr ia 1 ~eq uirp:ent thirouqhout the silo. 
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Desiqn Criteria 

The main storagc structure and the headhouse for the 

10,000 and t:ie F),000 metric tonI facility is of steel design 

erected .. reinforck d concrete foundations. The warehouse, 

mill. buildin, mi ntenance shon , power'iouse, and auardhouse 

Is als>o of sti do.-qn. The main office 1.; of masonry con

struction. 

Because s)ecific site location: have not been selected 

for tie faci iLieA , th1e actual load bearing capacity and con

dition of the io l cannot be determifned fo )r omer evaluation 

o the n,c,,'2; rv f )Ufl ati on,; lio'..ev, r, a I !'....:o.nc s were made 

Ill tr!e . :fr supoortin t ie hi ri structur-e on a mattress 

tvo)e concrete slab foundation erected on soil with a minimum 

load bco rino va]ue of 3,000 pound:; per sq-are foot. 

The ra.inos sio,.: optional handling of inbound and out

bound shipments of (rain in case the facility is to be located 

cn exi.tinq or future rail siding. 

... c reconu:ended de:;iuns as sho..n in the drawings represents 

practical and w.or:ab . storage nlmnt models. Use of these mode l.s 

.ill ena> V the operators to perform eaci funct:ion in an effi

cient and eceno..ical manner at a mini :-1um cost. After site se

lecti r:n,; .re, nade for each no,... raciI1i t..,, it ma.' become neces

sarv to change or :o ify t'.e Variou; buildinos, the bin ar

ranvemc.ntL, and tie tra ffic flo.: in and out of t'e premises. 

25,,)0 Metric Ton Bulh Silo Facility 

General 

A 25,000 .tr.(:ton faci Ii ty i. r ecou ,ended to be con

structed at .Manila (Northi Port develomientl between 1970 and 

1972. A similar size facility is recommended to h:. constructed 
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It Caanatuan, :'..ueva Ecija province, by 1970 and 1972, and 

an adjitional 25,000 metric ton capacity is rocomr-loncdld at 

Cai anatuan bv ]975. 

t:os se flo.-: Ialay the 

.. 1a Itv %iqutre.; t'-i; based the 

Table 83 astimated of througii 

ai fac i ThI in table are on 

I'175 )rojections o: rc consu::tio, and oroduction in Northern 

Lu:'I.zon 

Tal)e 84 sio:; t>e es ti: :2ated flo'.,' of oa a' through the 

Cl Xl natuoan fac 1 1.9. 0he tot a I s II: ILI. of na1av in Nuava 

F21 ]: in 1975 i- (-t1,it,to , 5110,f.0l mtric to)ns. The 

"i I tv reccPauc:(:, , e bu IL at Ca-ibanatuabn '72 wiil11 

*i 1{. 60, (Ml0 :-.,,t tiv ; (9" ti1:; si r: .u-; or 11 .7 nercent. 

(0r of7 , s..c'i(}: a ci I i t v r-C( m:i-d:, 1: :-n:11: 1 te fi rs t 

•Acii tv) -.:ill aL.;(, ilandle, 00,000 met Jc to's of thia 1975 

• rlqs____. 


The 25,000 metric Lon facility is shown in Drawlngs 7, 
8 , a-(i 9 . ILti :e ,;:1,d to he C(,n.;t ructed of r Lnforced con

crete usinci thie sI1(irci or si f :--,tnod. The 2,000 tun 

wn:ieC~tl:r:u ;. re iou-;Aand m1 uC.-tin is desl ,2d to, be of 
.,tc 1 cons-truct 10>. The fol l.:gi:_ i'; a c:e;cript-lon o' the 

.- , :n and :rai:; " o,..: or operational. orocodures of this bulk 

I o .a c 1i tv~ 

Hand Ii ncj 

'Pihis silo i:; primarily dcesioned for bulk handling of 

. oe:,2 r, a ck e 0o raLi _-:in be iIe r-ec i ved, stored, 

0i ssei-:t. "', , I . .:1'. b. s': lo:.t"! Out i( -i) 1 1 

:.:aek..- if rC:u1 VeG . : .r :)1)C . 1;inQ , Lie rg' 5 ,ga ed for 

1-:,:)t S 1 :':ic! .t or fel 1Q2 C":I.s U!..Lr, TlPhe is per

. r-m_,d in tui.e .i.'ci I.'; _;on r: 7'I- i. .dtltomatie baec.! 'l g and 

.Ie-32 4
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TrAIII.F: 8.1 

PAIAY FLOU TIIIlOUGII (;AIIANATUAN FACIIITY. I' IIIIIPIlIs'ES. 1975 

1-:11d of l"olith 

Inv*n 3 olr WWIi
Iercte n t I III Ofl*n,o:tIT 
of Palay Int:ikt., of 01take ol Flid of \!onlhti m)n h f) I t;= k, 

Mollth Mrt'ted P. la ay Pa la v Net Chiange Inventory ht- Id a t aI I tI m' 

Ia l rvr 1 9,. ,1.00l)110 600( 2:3. :211 28. 201 

Fe'rtit rv 63. 5.000I; 600( -1, 400 21 . 800(l 2;. SI) 

Ma r(h11:1 . 600 5,000 - ], .) 20. 100 25. .l(I0 

Apr' 1 -I2,' .100 5,000 -2, 600 17, SOO 22. 800 

NJ. M.ly ~ -I 2.'. .100 5, Olm.,	 -2, 6;00( 15. 2.O00 20. 200 

.ue 2 	 , 200 5. o0 -3. 80) 11 ..100 16, 4.100 

•lu 	 )v 11,200 5. 0m) -3. 80 7. 600 12, 600 

Au,-u.st 2 1,200 5,000 -3,800 3.800 g,800 

Sept(en)er 2 1,200 5,000 -3,1800 -- 5.000 

October 10 6,000 5,000 *. 000 1 000 6,*000 

November 21 12,600 5,000 7.600 8,600 13.600 

icwemher 25 15, 0()n 5, 0(l 	 11, 00 1 F'. )0 23.600 

TOTAl. 	 G0 , (0(00(0, 0m0 xxx xxx xxx 

N .t-;: 	 Total surplus of palav in Nu'v'a cl.a in 1975 is 511,000( metric tolns.
 
Tie' :actlitly built in 1972 would handt,. 60.000 metric tonie of) this surplus or 11.7';.
 
TIh., stCc(ond fac1lity (or expansion of tht 1st) Would also handle 60,0((00 metric tons of the 1975 ,urplhltt ric(.
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Receivina and Weiahinr
 

All inbound grain is weighed either on a platform truck
 

scale located by the office or on an automatic scale located
 

in the headhouse. All outbound shipment can be weighed in the
 

same manner.
 

After the inbound grain is weighed on the platform truck
 

scale, it is delivered into one of four truck dump pits and
 

conveyed to a vertical bucket elevator leg located in the head

house for further distribution. In case the grain is received
 

by rail, it is delivered into the track dump pit, then con

veyed and elevated for weighing in the headhouse before dis

tribution. Two of the main 150 metric ton per hour elevator
 

legs are equipped with permanent type magnets which remove
 

ferrous metallic particles which may be embedded in the grain.
 

The scale in the headhouse can also be used for taking
 

ohysical inventory of the bulk grains in the bins. This is 

accomplished by transferring the grain from one bin to another 
and weighing it during this operation. 

Cleaninq
 

A 75 metric ton per hour reciprocating type shaker screen
 
grain cleaner is located in the headhouse with working or hold

ing bins above and below the cleaner. The upper bins prov ....' 
an even and continuous supply of grain necessary for efficient 

operation of the cleaner. The clean grain is discharged into
 

the lower headhouse bins and tie coarse screenings are dis
charged into a special bin for bagging as animal feed. The 

clean grain is re-elevated from the lower headhouse bins to 

the top of the headhouse, where it may be diverted to the grain 

drier, to shipping, or to the storage bins. The cleaner is 

equipped with a fan which -reates an air suction for removing 

light impurities from the grain at the head and discharge ends 

of the machine. The dust and chaff thus removed are blown 
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into a cyclone dust collector which in turn discharges into
 

the bins used for collecting the screenings.
 

Drying
 

A continuous-flow column type recirculating grain drier
 

is provided in the 25,000 metric ton facility. The machine is
 

equipped with fuel oil burner and automatic electrical tempera

ture controls with safety devices to prevent overheating and
 

flame failure. Automatic fuel ignition system is included.
 

The drier has F capacity of 20 metric tons per hour-t-through-put
 

of palay (rough rice); basis 25 percent to 14 percenc moisture
 

removal in four passes. The grain to be dried is first de

livered into one of the several wet bins in order tha't the
 

drier may have several days of continuous operation. However,
 

good drying results may be obtained by only 10 or 12 hours of
 

continuous operation of the drier. In case there is an over

supply of wet grains to be dried and the specially assigned wet
 

bins are not available, other empty storage bins may be used to
 

store the wet grain as it is relatively easy to transfer the
 

grain from one bin to another.
 

After each two or three percent of moisture removal per
 

pass through the drier, the palay is delivered into the tem

pering bins for a rest period of about six to eight hours in
 

order to equalize and stabilize the inner moisture of the grain.
 

The drying cycle is repeated until after the proper moisture
 

content is reached. Ordinarily, corn does not require pass

drying unless the initial moisture content is too high. Corn
 

may be dried in one pass from 20 percent to 15 percent moisture.
 

Temperature Indicatinq
 

All of the round bins as well as the interstice bins in
 

the 25,000 metric ton facility will be equipped with tempera

ture indicating thermocouple cables to permit periodical
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instantanoen:;: tc..:crature readings of the graiz alung the en

tLire hei lht of eac, bin. Any sudden increase of the tempera

ture iii t he (,!i--tn i:; a dane r si ona1. This may be caused by 

inseco lif-, n(/nr hik.i moisture content, and i:imediate cor

rectlve actio-;: shjuId be taken. All bins have. 45 degree hoppers 

for easw< slf-c leaning.,-


Aeration 

Aeration fans with automatic humidity controls are pro

vided in te 25,000 metric ton facilitv. These fans will also 

serve to fur::.;h recirculatinq forced air to hasten the action 

of twe fiw1i(iant in case of treatinq heavily infested grains. 

Dust Collecting 

Dust collecting equipment is provided to aid in maintain

inq cleanliness and to minimize dust hazards. 

Grain Te;ti.ny 

Ihe 2-,000 metric ton facility is provided with grain 

testi.:(i eIuip!-iont consisting of an elcctric moisture tester, 

ba1an ce, (ir.i, nro!e s , hand testinq sieves, and dock ae or 

fore ion - aI This permit methods of,iri test.er. Pill uniform 

testin: .:."ti the other silo facilities. 

The 25,000 m:itric ton facility is provided with a milling 

plant for :)roducing: polished rice at the rate of two tons per 

hour input of a v (rough rice). 

Pass;enoer Liilt 

An electric service elevator, traveling from the first
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floor to the too floor of the headihouse, is provided. A con

crete stairwiy is also included. 

Truck Lift 

One of the truck receivinq pits is equipped with a hy

draulIc lift to ral..;e the front end of a truck to hasten un

loacding i)ul" grain:;. 

Bao Con v,'or for iPol ;Thed Rice 

Th.-- 25, 000 -ttric ton facilitv recomended in :*.anila is 

provi led '..:i t*i a b.& I t conveyor SVs tem. in the warehouse for ship-

Th_ bau oil: ext)ort"en t olf . ; rice for and local deli Jary 

.. ctrical Po...:er Su:,)lv 

It i5 as:;ur._c tnat the local po..er company will furnish 

electrict tv to :,,r'.', the needs of the 25,000 metric ton fa

ci I I tics. 60e.',r, lovolt-amnere are, 0ki transformers 

rovided to tCra:ii;.- the cur rent Su) lv from the hi oh-line 
'
 0~ I_.. ( O'..', c a,13 r ;::')nv 

Do:;irin Cr 1t, r:a 

'he main storacie structure and the headhouse for the 

25,000 :it ric ton cacilitiv 1:; of rei nforced concrete design 

usi n: tiw sli!Iin:: or sli:-forr:: tho of construction. The 

...arOse, mI. I bi I(nt, ::: 1 :'tenan(e shlon, and guard house 

is of steel do:; io . 'he :',ai:i oft ice i:; of masonry construc

t 1on . 

Because specifit(: c;ite. 1ocatton.!; havet not been slected 

;or the f ~cilti,,s, th, actual lo.11 i,,nearto( caoaciLy and cn-

of so90 ter::iined( tLion the cannot be i,c, for nropez ,-vatuatL on 

of the nece: sarv [oundattons. !o,...'orve,, al lo.:ancu2s '..-:cre mLaAc 

-336



Lfn the d i c cr', r , for sn-ort rino th.v bIn structure on a
 

mattress tv, cc-qco slal) f,,tndaLon built on sol I 'lth a
 
flunti um t l-a~I I)01ra II(1 vC'dl1. Of 5,5')00 uoun s ')r stUd foot.
 

The desi in inc I .- 'viu hld!n l i fi:I it lO-ufi dIl ou'Lboulnd shlp

as W(:iInents )v raI1 v as Ir. truc!:. 

.. ': JI t" S t-eThe r c,)l'rtrld ,(:0,51 :- :-;'1,y ) l, l ,ia,..'-i re 

oracti ant! ), ofSerlts a cal s.tor.yab-t,)rdq nlsIlt modi.l. Use 

this mO!±.I "I !! ,l?., Le Oiri-', t'; u,.f: r:' each fmctlon 
inI an V ci en?. arc c''or' ,l : ,it c:r Aftertiniudlii cost 

S, to .,leCtO'- ar_ mad., t :i:v . L ntc7.;harv to chance or 
, .v tile v Far!ou:: buLE lI 1:1 , h I ranll , and the) L ... 

traf fic f In out t!Lc s.io..: and of OrePYL 

.1,500 7.1etl Ic 'T'on UD-Countr. Bulk Type 

SatLe I II te Facl i ties 

Genera I 

The 1,500 PmtL-IC toni si los recomiended are to be used 

nrlnartl ' a3 no :tLOt)v LO LetCcIV.collect-nm, st,._i txt: dirUcLth.' 

from t'l,' farr'; ano .( ser , d-; h1O1(Ic '.uICil1t. ,.-.or -is ,Iddl

tlons' ti; e:.:i t2"o!l Q IC Ii ti . 10 sh'..s'A.lr.aO::.. ; YDr%.: tLhe 

1, 5()0 rt rt c t)on fdcl II L' ; I!.;tI :,. Of ( .,II ::Ic s toe I h ins 

,nd au: II 1,1! V s t<: (I1 Uu1l ,1 s. 

!!,- Id i 11'! 

'jl'; fi I 1Lv 1; d ci1oned for receIvInII( the orai n in sacks 

or In s:-iill i)11%k C('IIlt.dIln r . Stor nlflI Is in bul.. Outboun d 

bu1 or cocril,cd 

In MiOr(- -AeLA I. 

S [IIne . CCa b(. madie ill u ill sacks as 1 t.o r 
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Grain Flow
 

All inbound shipments are weighed on a platform scale and 

elevated to the grain cleaner. From the cleaner the grain is 

re-elevated into the wet bin, preparatory to drying. 

A continuous-flo: column type recirculating grain drier is 

provided for the 1,50,0 metric ton facility. This machine has a 

capacity of three metric tons per hour through-put of palay 

(roughi rice); bass 25 nercunt t. 14 pcrcent moisture removal 

in four passe.-,ith temnering bins between each pass. Except 

-o! its smaller capacity, the operation of this drier is very 

sami lar to that oreviouslv d'scribed for the other silos. 

After the grain is cleaned and dried it is conveyed and 

elevated into the storace bins which are provided with com

bination aeration and fumigating fans. 

The temn)erinca bins, the wet bin, and the bagging bin have 

45 deoree ho:m),er bottoms for sel f-cleaning. The storage bins 

have flat nottoms an(? are emptied by. means of screw conveyors 

and cchanical bin sweep augurs. The bins will be erected on 

rei: arc.d concrete slab foundations. 

Outi)ound s.npments in bull-. are conveyed from the storage 

bins, then elevated and pre-,.i.,e2hed in an automatic scale be

fore loadiinc into a truck or waroon. A bagging bin is also in-

clu.,Ved fo.. aki n outbound simonts in sacks. Each bag of 

crain is .eicned on a platform scale before shipment. 

Temnerature Indicating 

The stera ,bns in the 1,500 metric ton facility are 

provided with temperature indicatinq thermocouple cables the 

same as pre,.iously descri!ed for the othier sIlos. 
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Grain Tetin; 

Crain tenst n (equipmenlt in Provided consisting of aij 

electric moistute ten te r, bal ancO, grai nn prl()Qs , hand test inq 

sieves, vad ,oc:aqe or forninn Material teser. 'i'his; will per

mit all s; have uni form :'x'thods o: grain testLing.silos to 

Diesel c ric Gehne ratour 

A .k . (;*. t . t ,LLdiesel electric crenerator is previdcd at the 

1,500 rMtri Low fcilltv to furriis> elctric current for the 

various ei,,ctri, :i t r:; and other electrical elunipmen t through

out i C, is: I v. 

.MiSCc I I anious 

A 2--fuot by 20-toot steel oft ice buildirng and a 48-focL 

by 20-foot ware~touse bui lino are included. Provisions ire 

also made for fLture ins tallation of a mil-linq, plant and a truck 

scale. 

Standard Sac:-. t'a I-houc.S; 

The. reconuendec standardo sac: warehouses not show: on the 

drawi nus are A(,_.q-d t- h' c ',- tLru cd of steelI f rame-S wi th 

with ca- ,.'anLznid ire'" i5iinc, vent1. !atO in; louVer.s, doors, and 

W1 ndo'.'. . "i'he f I e i " t(, !), e n fo.rced conc ru t :(cu:pacteI 

f. I I . 'he sL 'Ar .' ca:iel of tne '..,arohous" is W,,swd on an 

r,.lat2c of t '. i I1 ( Lt :.; ot pa, i. i r swat tc t floor 

area; t g'i' '' 1s arct' 5 . 5) .t t s.'- ' ' 

AW i ,1 0 ti iC t :: in ts a r,, c, ip ted ith divin J 

OII!~: ,t- Oln Ia nd are t be con:; tcructed as; dddi LiOnS to 

exisLi n Ill i1. ant.S W2ich presentIV -, o(tluipped10 1:) V nut with 

d n1- 4 
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The 2,000 metric ton units are equipped with both milling
 

and drying equipment.
 

The 5,000 metric ton units do not have either milling or
 

drying equipmont as they are designed to be built as part of
 

the export facilities at the Manila North Port.
 

The capacity of the milling equipment where specified in
 

the standard sack warehouses is one ton per hour input of pa

-- lay-(rough-rice)--or shelled-corn. The drying equipment-where. . . 

specified in the standard sack warehouse is to have a capacity 

of three tons per hour through-put of palay (rough rice); basis 

25 percent to 14 percent moisture removal in four passes with 

tempering bins between each pass. Except for its smaller ca

pacity, te operation of this drie. is very similar to that 

previously described for the 3,000. 5,000, and 6,JOO metric 

ton bulk silo facilities. 

Cost of Recommended 'ea:;ilities 

The estimated cost, per unit, of the facilities recom

mended to be built by 1970, 1972 and 1975 is shown in Table
 

85. The itemized cost of each facility is divided into two
 

parts: (a) foreign currency reqAirements expressed in U.S.
 

dollars, and (b) local currency requirements expressed in
 

Philippine pesos. Conversion to equivalents in Philippine
 

pesos and U.S. dollars is based on an exchange rate of P3.90
 

equal to US$1.00. Tables b6 and 87 show the locations by
 

provinces with estimated costs of the recommended facilities
 

to be built by 1970, 1972 and 1975. Figures XXI and XXII
 

show the geographical locations by regions of the recommended
 

facilities to be built in this same period.
 

These costs were estimated by using detailed bills of
 

material take-off for each facility and were based on January
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. . .. : . . ... .ESTIMATED COST (PER UNIT)- OF Ti, 

SieIll 
1ectric Tons-

on in-al Actual 
Capacity capacity 

Type of 
Construction 

Concrete Steel 

4ililng
Tons 
In1put 

Per Hour 

Drying
Tons 
Per 
flour 

Civil Works 
(Buildings) 

Foreign Local 
Currency Currency 

Unchisiery/ 
Electrical 

Foreign Local 
Currency Currency 

Contractor's 
Equipment -1, 
Rental Ci 

(US S) (pesos) (US S) (pesos) (pesos) (. 

Bulk Silo Facilitiest 

3.000 

5.000 

6,000 

10.000 

15.000 

'25.0)00 

1.500- ! 

3,712 

5,128 

6.544 

10.888 

15.388 

26,002 

Il7.10 

-

-

-

x 

x1.0 

x 

x 

x 

x 

x 

1.0 

1,0 

1.5 

1.5 

2.0 

10 

10 

10 

20 

20 

20 

3 

180,961 

265,900 

366,581 

417,803 

591,705 

78,630 

37.703 

542.349 

642,980 

769.563 

940,592 

1,094.922 

4.701,085 

41,530 

194,223 

221,325 

228,067 

307.216 

333,849 

493,131 

47,880 

222,883 

233.418 

244.288 

383,309 

417,473 

553.527 

37.270 

Included 

Included 

Included 

Included 

Included 

136.900 

Included 

I 

it 

!1 

Standard Sack Warehouse
d / 

1.000 

2,000 

5.000 

1,000 

2.000 

5.000 

-

-

x 

x 

.10 

3 

3 

--

--

90.480 

166,920 

440,000 

29,938 

29,938 

.... 

39,685 

98,185 

Included 

Included 

Included 

a Storage capacity is iased on palay (rough rice) weighing 36 pounds Per cubic foot. When storing shelled corn get
25 greater.

I, Contingency is estinated at 5' on U.S. dollars and 10" 3n local pesos.S ' tinated costs are based on January, 1968 prices and do not include cost of the land, cost of training program,
txchange r.te, 3,9) Philippine pesos equal one (1) U.S. dollar. 

d. Local contract )r will be used to build the standard sack warehouses.
L The 25,0(10 to' silo incluf- railroai facilities. In case railroad facilities will be required for the other sil6,000 ton si!,s; and S38,388 plus P217,525 eat,h for the ls.P1n0 and 15,000 ton silos.j The 1,500 tin bulk silo is a special "up-country" facility with weiching,, cleaning, and drying equipment. lllit 

_____3 . Y3. 



FC-(....! M. ,!" C! ATIFS: PILIPPINES. 19711-1975 

wt .,. I "r, 

rar.mn 

w and 
raw,'s-3 Rna:eric 

~i'r* i gn 

curl%- rr..-

re. Ii . ! , 

% i't 

aI 

l-..{rmv Yotl Cost EquivaILlt 

S 51 P 
" '*S'xl (tcS A) (pesos) (us I(S (pesos) MS ) (ptsos) (CS 5) (pesum) 

,.080 114.20 10.111 94.820 41,956 28.112 88,208 5S1,146 1,063.080 854.030 3,330,719 

3. 31,;16. 362 99.5A2 119.011 ,;1.913 36,265 100.787 761.131 1.227,65H 1,075,915 4,196,068 

,9.201 172.02 119,202 142.941 77.7H-l 1.044 116.596 92.1.HR2 1,425,4170 1,290.433 5.032,510 

)S.4:3 1398581 1-8.165 187.863 96.248 53.87 152.190 31,32,162 3.862,535 1.609.735 6,277,967 

:34.A-I 226.053 12.633 223.S69 118.223 69.267 173.921 1.33s.521 2.!:17.037 1.981.479 7,727.769 

45 , 'o, 360 26974. 340236 176.230 55.192 620.088 1.159.032 7,161.196 2.995.236 11.641.420 

12.A37 1.,20 1-.598 17,910 9537 6,130 -,50 128.6145 113.030 157,667 614,902 

-3.
, 

39" 32. 31-3 3. 321 10.370 2.500 Included 1-3.000 -0,056 116.799 87,953 343,016 

I. 1""5,i. 753 3. 12 15,784) 2,500 Include.d 25,410 .0.056 313.038 133. 145 319,266 

-!ru - ];,.d -- 35,011 I ncl uded -- I0.00110.95. -- 000 -- 195,000 

.P 1 " -I, .1 


.... .t.,: :t ir .." 
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Sta dar Sack Va h " ' " l Bul ....-co.... 

: %+tdfor Drier 
bar~husteForean LcaIuIroom 

Mi II-Inc 
oc 

ate'l 

Re Ion %ualwr and Shie 

fnratrlc tonls) 

Only 

(plsm) 

Currency 

ICS S) 

CurrL.cy 

(P"s6) 

Currency 

(pesos) 

Nuubtr and $St, 

(me.tric toc. 

Currenry 

(LS S
) 

C 

f 

lbra 

l1o*ot Vort. 
Iloco% Sur 
La Un Ion 
V1t.Prosince 

IIIt'ala n velites 

3 - 1.000 

3  I.000 
...--
-

2- 2.000 

135,677 

135.677 

--
195.152 

40,056 

40,056 
--
-

110.132 

51.122 

51.122 
-
-. 

102.214 

--

-

.. 

326.700 

2 

2 

-

-

3,0 

1.50 

.... 

257.370 
257.370 

. 
2 

litAn.o 
CaIay , 
(3ucab3a 
Ia-ela. 
,ievatizcaya 

3 - 1.0001" 
- 1.000 

I- 2.000 
.. 
... 

135,677 
135,677 
217,576 

40,0S6 
40.056 
40,054 

--

. ...... 

51,122 
51.122 
531.122 

-

....-
r 

4,350 
--

2 -

2-

1.500 
-

1.5,0 

237,370 

257.370 

2 

Biataan 
Bulacan 
Iueva EIja 
Panpnga 
Pang3si lan 
Tarlac 
Zaitbales 

'. ~t h.LL aI12A 

I 
3 -

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

1.000 315,677 
2,000 742,720 

-
--

° 

40.056 
120,16 

-

.. ... 
--

51.122 
153.364 

-
-

-
193.050 

2 
2 -

-

-
3.500 
.500 

. 

257.370 
257,370 2 

Batangas 
Ilatangas 
CAvite 
Laguna 
tarinduquo 
Mlndoro,O €cdentAl 
Mindoro Oriental 
PAi.Aan 
Palaan 
Quezon 
Q.uezn 

II - 1.000 
I - 2.000 
3  2,000 
2 - 2,000 
I  2.000 

.-

2 - 2.000 

I - .000 
I  2.000 
I  1,000 
I  2,000 

135.677 
247,576 
247.576 
395,152 
247,576 

-
495.152 

135,677 
217.376 
135,677 
217,376 

40.056 
10.056 

30.056 
30,132 
40,056 

0.112 

10.0534 
30.056 
10.054 
10,05 

51.122 
531.122 
51.122 
102.244 
51.122 

.-

102.244 

51.122 
51.122 
531.122 
31,122 

64,350 
64.350 
132.700 
64,350 

-
132.700 

--. 
64.350 

-
64.3.0; 

2 

2 -

2 

2 

-

1.1O 

--
I.504 

1,.500 

.... 
I.W4) 

-

257.370 

7"
257,370 

257,370 

237.370 

ll3, 
Canari as Norte 
Cnarb"s Sur 
Cat.1duanes 
Masbate 
Sorsoon 

I  1.000 
-

2 - 2.000 
2 - 2 000 
2 - 2,00 

t 

3  2.000 

135,677 
-.-. 

105,152 
395,152 
495.152 
237.576 

40.056 

40.332 
60.132 
0 .112 
40,056 

31.122 
... 

102.214 
102,234 
102.244 
51.122 

-

12,700 
123.700 
123,700 
64.350 

2 

3 

2 -

w,500 

1*I.3m0 

I,50)w 
. 

257.370 

531,740 

257.370 

1_ 

4 

I'llSestrn i.aw 
Aklan 
lntiit. 
CapI: 
Capi.1 
llo33o 
Negros Occidental 
Nerros Oriental 
Ro blon 

....... 

- . 

3 - 1,000 135,d7l 40,056 
1 2.000 21.?6 10.054 

....... 
......... 

2 - 2,040t I95.15 30. I1* 
i  2.000 237,576 30.054 

-.. 

51,122 
33,122 

102.241 
531.122 

..... 
61.350 

123.700 
.350 

2 
2 

- 3,500 
1.3500 

*-

.... 

.. 

257,310 
257.370 

-

no3ol 
Cebu 

Sawar 

2 - 2.0*0 
-

- 2,0 
I  2.0w 

.95.132 
.-

211,ST7 
217slo 

oo.332 
-

40.054 
30.054 

102,241 
-

51. 122 
51.122 

128.700 
--

64,350 
64.350 

2 

2 
2 

-

-
-

3.00 
-

1.300 
1,500 

257,370 

257,370 
2357,370 

c'03.a.41 

Sulu 
Sulu 
Z.fnooanta 'orte 
ZfnboagCA Sur 

.--

3 - 2.#004 
3 - 1.000 
1 * 2,000 
3 -2 000 s4 
2 * 2.Q i 

217.S76 
3356. 
217574 
132. 2 
19s,132 

-
40,054 
4,0.03 

10.054 
120. I" 
-4,1.2 

-

3.1322 
S.1....22 

$1.122 
13.366 
102.211 

.

64.350 

41.350 
193.010 
124.700 

2 -

3 -

.o't 

--

I.50 

237.370 
-
-

533.70 

Atgu'an 
lukndnuon 
Lamm 
114ant31 b telcmilt 
4isans'. Orient.al 

S r 

..... 
...... 

-

3 - 2.300 237,376 I0.)54 
......... 

-to ............ 

$1.'.22 13350 

2 - 1.500 
2 - 1.500 

2 - 1,5;0 

257,370 
257.370 

257.370 

Tot .3* * 1ric y,a ?04 75.Owl 

Tlotal%* %usher of rIt-s 191 so 

oh u l 

iL/1 ih2,0O0 ton t tiard sack vArenm-et ,ill be e-.juupI d witt nlltlnc and dryin equirwent, lth 1.000 ton standard -ar *04 -s11 be 

equti'ed %%inhonly diryint eqIp.lent. 
Tie %ulalt bulk silo t1j .i 'ApACt1tVrol 3,31.1401,A% AnJd*ill b e3quipred vith cining. (trying and l.1lhlnt equiprent. but no0 All3led. 

te., %*rte A% holdlng iacjlljtes or ae iddlti.*t, to xtbtrt.c *arono4ie iirhlitioet. 

Me l3argebulk sloe sill be .ukrped 56th c3.anlng . drylnc,"ibhtng and nillllnitoqul nt. 

.h Tese faclleiles *ill b ued prinarily for hndlkng corn. 

1 



ILITIES 41TH ISTIVArTW tOStS, Pt6IL3PPIVES, 1970 

9urJ~.~~mC.ai!g ricadI~it IpAnclsi eotdreuents Total Fqoivatent 

Tatihailed 
LoI3Loorecaln 

CPOtloca Torsiwn local orrign Local 

,'.rr,&r.n.r uttr And Site IL.wAton Currency Curr rT Currency Currrncy Currency Currency 

4-,Iri.7 e (t5 1 lpe..s I'S S pess1) " IoS SI (lpesos) 

.. 217.426 319.017 43M.207 " I.709.00..... 

.:4.) .... • - 27,42 549.017 438.207 3. 709.00. 

~ 100.112 729.09d 266.290 1.0311,533 

.. - 10.054 1 4.799 47,953 343,017 
o;.060. 3 - .'0.40 Tu-t.gearao 741.13l 1.221.45. 1.050,357 1. 4. 317 1.179,202 5.764.4119 

....... . .. 10.054 13,041 133,145 519,26 
:Sk.0") I 5.00. 3a.la3 761.131 1.227.54s lO.II.SOl 1,453.718 1.391,249 5.425.172 

1ZN.090 *- -0 - - M,66 412.4$9 403,217 1.572,820 
,6, 4.. I577,53 1,315.201 714.770 2,747,402 

.. .. . -, I0.054 116,799I 487,953 323.017 
179,472 

...... .. . 60,054 3M 01N 133.113 519.264 
2,4.04 - ..... 332,112 952.154 541.25 2.268.336 

.... ..... 40,054 263.04 133.145 519.26" 

26.090 I - 2,n0) flatancas 1,062I,0 9 S01sI,6 1.32, 14 1,302,510 5.079.749 

V26. O.z.. 337.102 952.156 561.625 2.2611.34 
...... 60,056 1Ow.79 11,953 34J.017 

...... ... 0 .036 363.041 133.145 519.266 
: .I'4+4 .... ... 297, 124 412.439 603 247 1.572.20 

......... 10.054 263.044 133,145 319.266 

!:4, l - 3.,)00 Logaspl 1.03.90 AIR.47, I,175.1039 1.237.318 1,903.540 

I321:0 1 . 5,o00 Naga 761.131 1.227,656 1.255.913 2,105.011 1.912.874 7,694.209 
.... .... .0.112 0 266,290 1,03M.533d. 726.0 


21) 6 0 ........ 37.182 952.156 541,425 2,268,336
 
....... 60,054 343,040 133.1-15 519.26"
 

14.00 - *- -- -. 257.370 224.060 315,33 1.229.*03 

24,060 .... .. - 257,370 224.040 315334 1,229.403 
-- - 10,054 1"6.799 417.953 243,017 

.... -- -- 10,05 343.0411 133,145 5319.26 

.......... 40.112 726. 096 26,290 13.031,533
 
...... I0,054 363.046 133. 145 5319.26
 

.24.0O .37. . .4 3 07,142 952.156 5416,25 2.268.336 

Z,0t- - .... 297.426 549.10K 448.473 1.749,04q 
24.04,0 ....... 297.624 39.10 441.479 1.749.049 

-

226..40 1 . 10.o04) taavao City l.137.162 1.42,335 1.129.344 2.!14,403 2.019.742 7.993,996 

.- -- .- 60.054 144.799 *17.953 373.017 
-.... 10.05M 363.011 133.145 519,26 

, -.-- -20,. Id 1,019,,14 3". 176 13557.799 
112120 1 - S.,0W1 Pacadi 761.131 1.227.454 1.355.943 2.103.474 1.972.1174 7.494.208 

.25 7.370 2206.00 315.334 1.229.0102 

22.010 - -. 257,370 226.040 315.331 1.229.002 

-0.054 363.048 133.115 5319.244 

214,040 I - 5,ra1 C'agayan de Oro 761,131 1.227.44 1,010.301 1.453,71A 1.391.219 S.125,472 

11,000 Total Cost 1497.7T03 31. "1.1,: 22.669.132 4, 1", 147 

- Part at the zrain produced in Cagayan provttncv Is %tored tn Central Luton and later sold In Iainla, Mhis 4rain fiow i* likely to continue 
until tfu rid-1970's. 

1rhdurtton k- epectod ittlacrvase rapidl) In Isabela prnince. It is recosmawded tIpat facilities be construjcted tsninanf Itiontr. Iru 

'V+tor Emtiwated costs are based on Januirv, t96 prices. r-chance rate 390 Philippine ;e.sor equals o4 I10 U"5. dollar 
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arrowiiDED 1461 Gulf- srouA0i 

StandJarg sack vUarebnuau.S 	 smallBl j witSoowU cutr 
bama::: cost ddarCleanipg atyd Pryli~rt 

Add for l~r , 

Warelsaug rorvign .. Local Loal ota 
Region Number'and Size Onl3y Currency Currency Currency NubradSize Currency 

(artric tons) (peso.) (U 9) (peo*) (pesos) (fetric tln) (US S) 

I Manila (1972h S - 5,0009 2,475.000 No drying or milli". 	 -- --

It -flI 

Abra I - 1.000 135,677 40,054 51,A22 ..
 
Ilocom Norte I - 1,000 135.677 40.056 51,122 ....
 

Ilocm Sur - .-
 ' 

La uniont -- -- - -

Wt, Province I - 1,000 135.677 40,054 51.122 - - 

SI-Anew I 1.03OL 135.677 40,054 51.122 --	 -
-• Cagayan 	 I - 1.000 135.677 40.054 51,122 -- 2 - .500 257.370 

CA: 72~ -- . - -	 -
Iaxa (197)'f - - -

Isabela I - 1.000 13.677 40.056 51.122 r 2 - .500 257.30 

---uIlln4l 	
-

~f 	 $1,122 -" ...
.. .. taan I - I.0( .. . 135.677 "40.056 + 	 -

Nueva rcja (1972)-

Ilueva Ec a-.
Pampangl) 	 .. -- . ... ...-

Pangastmn I - 2,000 990.304 160,224 204,468 257,400 8 - 1,500 1.029,40 
Tarlac (1972

) 
-- - -

Tarlac I - 2.000 247.56 40.054 51.122 64.350 4 - 1.500 514.740 
Zaibales I - 2,000 241,576 40,054 51,322 64,350 - 

7anbalen I - 1.000 I,3.677 40.054 5122 - - -

T Southern lTaglo 

Itangas 3 - 2,000 742,728 320,168 153.36 193.050 -- -


Cavitl I - 1.000 135.677 40,056 531.122 -- 2 - .00 257.370
 
Laguna ...- - - - 4 - .00 514,740
 
Marinduque - - --..
 
Mlndoro Occidenta l.--

Mindoro Oriental 2 - 2.000 495.152 60, kM2 102,244 126.700 ....
 

Palawan I - 1.000 135.677 40.054 .51.122 -...
 

Pala an I - 2,000 217,376 40,054 31.122 64,350 ..
 
CAnzon I - 2.000 247,576 40.04 531.122 64.350 2 - 1, 257.370 
Rizal ............ 

VI EJSLOA
 
Albay - - ----(19 7 2 W 
Albay I - 2.000 247.576 40,056 1.122 64.350 2 - 1.300 257,370 
Cavarl*sw1ort .. - -... 

Cassrines Sur (1 )t" -- - -....-

Cunaranes Sur I - 2.000 247.376 40,056 5l322 6.350 4 - ,500 514.740 
9 7 2
 

Caanduanes I - 2.000 247.576 40.054 $3,22 64.350 -- -

Masbate I - 2.001 247.376 40.054 51122 64.350 - -

Sorsogon I - 2,000 247.576 40,054 531,122 64,350 -

I V eulrn ViaAN
 

Aklan 1 1.000 135,677 40.054 51,122 ...
 
Antique 1 - 3,000 135.677 40.054 51,122 .
 
c:p i 2 2,000 495,152 80,112 102.244 120,700
Ito1to (1114,	 ........
 

Negros Ocldental ........ 
-Negroso lental - - - . 2 1.500 257.370 
Romblon 1 - 1.000 135.677 10.054 53,122 .- 

3,4mo, 3 - 2,.000 247.57 40.05 3 322 64.330 -- -

Cebu (1972)-', - - -- -- -. 
' Lyle (39723- j .......... 

Leyte I - 2,000 247,576 10.0564 3,122 64.350 2 - .A. 257,370 
Samar - - --- - 2 - 3,500 157,370 

Cota t (19721 -± - 2,000 ' 19,1352 No drying or fiIling. --

Ctalabsata ......... 4 - 3.300 514,740 
t-vao... 4 3,500 514.740 
Suu ......... 2 1.,500 L 257.370 
74aboanga Ntorte --- -2 1 3,00 257.370 
Zjntmunga Sur 2 - 00V 95.13 ,12 1 128.032,7002.2K34 	 772,110
 

.cusan I -. 2100 217.570 30,054 31.122 44.350 -- . -
ilukldne-t I - 2,000 217,514 10.4#54 3, 127 41.35n 

lana., I - 2,00) 21.576 30.04 3.122 4.350 2 - -< 257.370 
0lsni,(cI.1enta3 I - 3,4)00, 135.1477 30.056 53,3:2

'iIasw Oriental . -- -- . - 2 1,50 37,370 

total* votric ron., 97.000 47,000 

T01al- Nuer of unit IN Si " 

Il. 	 T 3 (,4)0Mton standard sack varhbousen will he equlpped with milling and drying equipment: the ,O0(1;ton varl,, esa*ill be equipPed 
E I eitp drying equituent. e sack varehu,4en in Manila will not Include drying or milling aq:-,wnt. 
T?Th4malal bulk sill., has a rapacity l 3,500 tons ard sill be equipp.d wilh cleaning. And ilng. nodrying gh oul illing. 

I Telarge bulk eltox will he equipped with c aning, drying and millipg equilvpint. 
<5j The atnlia warehoux" lacllitle, to be part of the osport laclllgtes at the .(orth Port in Manla And ah.'uld .v constri led by 1972. 
f rcatitiew foltowd b) (1972) ar, recommended to be constructed btween 1970 and 1972, ... 4 

. . 



,,ci '" For4 n '- ~~p .Lca Foee Local Fo'ee' . Loca 

Loa. ... .	 ig LoA I Forig Loa Fore IoLc l i 

,' rrency %u-twrind Sije L~AK-I on Currecy Currency Currency Currency Currency Currency 

• p so ) ( mo r i, t o n s )I 	 ' S ( P-6 0 4 ) I V$;S ) ( r * o ) i mL'S ) ( o o )

5-1W wnll-- 1 o"' 	 .15.03 , . 1% 1.139.,.032 .36196 3 ,2,65 1.1..4o0 

.. ... 	 ,o.o4 1"., -. ,9 343.016 

1 406 1", 799 87.93 343.017 

........ 	 -... ......	 i1.056 |8",799 87.953 343,017- 297.426IS -II1LI,83FS 403.82-397.51
 -.24,o04 1 - 0.0O0 T u carao 1.132.162 1, "2..535 1,429.5Slll 2.275.394 2.014.672 7.,850. T8 
5000 ,ear Appart
1 - N 613 1.227.658 761.131 1.227.658 1,075,915 4.196J.009 

-- I 5.000t S.antilago 761.131 1.227.658 161.131 1.221.658 1.075.915 4.196.069 
.%.4,060 1 - 13o000 flacan 1.133,521 2.137.037 1.730,94T 2,549.800 2.394,7"4 9,300.58 

•-I - 10,00.0 So. of IlAC&Dn 1.132,163 1. "2.535 1,132.162 1. 162, S35 1,609,733 6.277,967 

"""" "...40.056 	 116,799g 87. 953 343.017 

00-- 2-lo. CbinAtuan 1.159.032 7,.161,196 1,135.032 7,161,1%4 2,995.23 11.681,421 
-- 1 - 23.000 CAb4 ,tuan 1.159.032 ,1 1,13119,032 7.161.196 2.995.236 t10681042t
 

.) 8.2 40 1 - 0:000 , Damapn 1.132.162 1.462,535 2,3:1. "G 4.21631007 3.403.632 13,274,243 
-- ol-l000tTarlac / 1,132.162 1. "2.335 1.132.162 1, 602.533 1.609.733 6.277.%67 

1.52.1"0 1 - 10.000 Tarlac 1.132.162 1.932.535 !.Cus,08 2.677.703 2,373,348 9.256,839 
-... .. 
 40,036 363.048 133.,145 519.26
 

.. ... 	 40.056 1i",7" 87.953 343,017 

2 . ..... 	 120, 168 1.089.144 3" .436 1.557.799 

.... 	 2 26.096 260.290 1.038,5T2
 
... ...... 10.056 1"4.799 67,953 343.017 

... ...... 40.056 363.048 133.|4S 319.2 
.
. .0# ....	 297.4 26 58V.108 449.-467 1. 49,099
 

I - 3000t" Polanqui 341.-46 1.063.0M) 381.446 1.0 93080 854030 3 4330,719 
, 0" -- 297.426 389,10 448.479 3,749.069 

-- 3 - .0 00 I par 761.131 3,227.656 761.131 1.227.656 1,075.913 4.IQ6.048 
112.120 . ... 714.131 813.168 763.813 2974.,172 

. .... 3 . 40.0 64 363 9041 133.14 319, 266 
.o . 2.. 40.06 363.048 133.145 519.2" 

... ..... 034 363.0411 133,145 519.24" 

. .. ...... 40,054 154.799 87.953 343,017 

-- 1 3. 2I.000 
....... C

lo 
n..
tlo 761.131 

.
1.227.638 

tO.3so 12
761.131 

1"&.799726.096
1227 .3 8 

87.9S3266.290
1.075.91 

343.017.38.332
4.1, .4d 

00..
24, O 	 .3 .. . 237.30 226,0 313.332 3.29.23 
.10..1.. 	 , 1".7910 2, 37 3 343,017 

...... 	 40.056 363.048 133.3145 519.266 
-


- -61.1311.42763M 761.131 1.227.658 1.075.9153 . 41%,0 
1 o- Tacloban 7-1. 131 1,227,058 761.131 1.22.654 1.073.913 1.1"6.0685 

.24.0.0 	 297.126 39.6d 14.7q 1.7 9.069 
22.120 .. ..... 	 257..70 226. 20 31S.334 .229.403 

0.00j,
l 

Coma o City 1.132.162 1..-13 -33 1,132.102 2.3.096 1.736.290 4.773.11A
 
102.120 	 nc3 1.131 1.in7.sit 1.679.778 3 4u9da 1.706.53 4.63,674
 

152.120 t 3, ft t N;eir Dcal:. 74I. 131 i.227.4SK 	 .0/. 1.7.;. 704.3$83 6.635.674 
'24.*U 	 . ... -' 2A.5 370 236,060 315,334 1 229.*03 

, '40,,. .... 237.370 226;.040 313.334 1.229. 1O37.0,054
4 623.03 333 4.1446 7.59006,40 ..... 	 imt . 22. 1.I01.276 1.212.292 4,; 27,.941 

..... 10.056 363.043 133.145 319.2:4 
- ...... 9,20& 305 13.145 3 19.226 

240, 297.24 369. 06 448.819 1.749.0694;-...... 

724040 -... - 100.54 1A.799 A7.933 343.017-. - .~~~~-1 29A2i5.153535 	 . .64.0 . .	 257.370 226.040 315.331 1.229.5A3 

193.0000.37743
 

7. Thf-r facilitiesI to bo used prlPwrily for corm
 
L, M1ese varrhouem aire part air the latr bulk silo facility rercon,,.nded for Cmtwtato City.
 

• /Half of 	 throe facilities -,ill b used for rice, the other -,Aif for torn. 
P.eter In text for further -%planaltton.

Note, sttn.ted co to 3r- based on January. 1948 prices, Lxch3r.e rate: 3. 7 ,1 3i3i12. equal1 one (.) U.S0 dollar,Ph re. 
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1968 prlces. The final cost i.'ll be affected by the number 

and typDe of uni t, to be constructed in any one period. It is 

possible to co:m: lete the enqieCrInC and COnStructorI Wot& 

witn t2e t!iie nd!c"teci ir tnls ro'ort based o:: tho assump

tion that the n,,co.s arv foriar: ei:ainecrini-; contract for the 

dosn w.:or: noe a..'ward.i ur,_n': Ser)temi criOcLob_,r 1'6f 8. 

It sho . be eu.asi:e that these e:stmates are for 

bucet WUrPSUS On IV SIice SeCdfiC Si tes have vet to be 

se lected. c:v.,r. cn.s , ,"rincall nov.n factors at the time 

the etl .- r.o :mad , .th f res shown re:resunt an accu

rate ap)raisal as is ,oss Il of th rarnitude of the project. 

The .st are on t.' foll0..±Ct... based 	 i 

(I) 	The estiat.-s arc bisted on current cost of construc

tion and us i .oer,'v.r noss i[e, local labor and 

Local bu! idirnn : ratn:i als such ac v aoira ctes,c2. -7t., 

reinforc,:.: .-tc. , l1::> r , hr-i , :nas .r"' ilocks, 

and ron: rq. Other items of bAa a tnr!::,1I 

mainlv the ore:alricated{ mtal for tho st.u: tacili

tIcs W.: arQ pr,'.-on'v ke localu.' n avail yI, are 

ass;um1ed to bai.no: ao rtct*.'d r e air!. f v" :in cuC reCy. 

Pec.'es of :achi:, rv eui n',.!t .'.hich arc to o 

specially" t r-,d-" f 'rO:'S'2et etA suc as 

snou.n: , cut. , cia'p el.a",r e- arid s'al 1Ws , 

miSC laneOus octal t':2.s arc avaIlabI]c local lv 

Other It.:L a .' :a'., nonof m .'"'.e:l t mait

l.actur,:,d K 'c .i Iv. ar, ;.uv'd to b, i p::ur ted rejui r

i nn for, t:: Cu! ren . 

(2) It is a.ume. tat aUalified tfoein: enaicers will 

h en .ed to rnpaar' fin a dosia',:'" Kr,-..'i ; fo: con-

s crULW W" fr i.:n'.ns: .er .' of_: ar" c"A t-ct Su sin the 

fac11ities and triat thev ,,.I I S pp'1Ia:.nt their own 
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activities with technically capable Philippine 

nationals.
 

ware

house buildings.
 

(3) 	Local contractors will construct the flat 


(4) 	The estimates do not include the costs of acquiring 

the land !or the sites; construction supervision; 

fill aterial for tC sites; unusual foundation or 

piling. Until the exact site selections arc made 

it is; noL possLle t, datermine t.ese cost. 

(5) 	 All costs are based on desion criteria as shown on 

Dra.:inacs I tnrougo () an as descriied i:. th is 

chapter. The sizee an :-.sical shne of the final 

sites :a' r"eu ro a r.earramaccmen t ol buildings 

which may a ,ct ta uesti:matcs. 

(6) 	 Where rail-. r ,d hand:-ni: : is included, only the cost 

of the tra :..i thin t.e s5to is etLimated. Off

site ra:i a:d road acces:-;s is not included. Tube 

wells for :gup:; l,'n, .'g:.,-r is included. Septic 

tan.s for sanitary nlumbi:nq are also included in 

the cost es-.mates. 

(7) 	 All facillitie- except the 25,000 metric ton silo 

include deLeSO electric caeneratur sets. 

(8) 	 It is assumtd that all ",-urtd materials and 

equipme:nt as w:. a f),:iun fi m:s dnu t.,i r im

port,:( : ., ):3.. el enA' .. in connection.. o.. 

pro c, ": h",.e:-:,m'_ f -'" a!l Ph : i:ie local 

and'rr c..trat u.,'rnn :t Aut ips, tA.,s, yr-its, 

benefits, income ta:.:,.K;, and any other Ik"le asses

ments. 
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(9) 	The estimates do not include the cost of converting
 

the existing railroad cars to handle bulk grains.
 

Personnel Requirements for Operatinq
 

the Bulk Silo Facilities
 

The recom:_ended new bulk silos would provide the various 

private firms or governmental aenclLe of the Philippines with 

physical :)!nts neceisarv to carry out the recoruiendatons for 

the additio:pal storae.e and handling facilities. 'ith the bulk 

silo facilitiLes, it is also necessary to provide adequately 

trained and experienceci personnel to make these modern facili

ti.,_ oucrate efficiently and effectivelv. In addition to the 

actual wopknqueople in the facilities, tho manaciement has a 

direct re:s:rnsil~i'itv for successful results. 

Table 88 shows the estimated number of people, ,'ith their 

job clas.;i "cation, re,:uirecd to operate each silo. It also 

sho.:s the averd(ge monthly comuensation rates, plus 15 percent 

for frlnue bene'its, used in estimating the payroll costs in 

Table 89 (Annual Cost of Operation). 

If one firm or an individual chooses to own and operate 

several facilites, it is oossible to reduce the number of 

operatinc: .eole as the key supervisory personnel may be able 

to travel betw.:een, and exercise control over, several facili

tios 	si!u 1taneous lv. 

The nlant su:oerintendernt shuud be trained in all the 

operatin an(I nandling procedures wi th particular emphasis in 

drving:, fuc:c:.t1ng, and aualitv controi _v- %:well as grain test

1n: tecnin:us. A oritorv technician is reco.:':cnue_-' for 

tho 25,00()t ton fac-ilitv, :articularlv for the ,u, uoosc cf con

t!o li.c.".0 M._l t" , u:rades :nK,, specifications of 'rains to be 

ex-u-o rt 
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Th2 correct measurement of the quantity of all incoming 

and outgoinq gra-ns in the 3,000 ton and larqer bulk silos is 

t resnonsai)i lit.' of the ..eoaahmaster. This function in the 

1,500 metric ton saio can he andled hv the w..'arehousemen 

and :-lant manaaer The 1: in cnarge the headhousoLe'i:7>:ster of 

scales an( truck scales. He nust have training in the use, 

as %.ellas the maintenance, of the scales and tile metnods 
,of recorcina eacn rec ,int or sa'a:3meft. 

The maintenance aeoe wI i] receive valuable training by 

being present a. t. salc siteS clurmni the tame the ecuipment 

is installed and tested. This provides the best method of be

coming familiar :tn the anstallation and the maintenance of 

all parts of the facility. 

Operating Cost of the Reconmended N:ew Facilities 

Operating Cost and Break-Even 7%nalysis 

Most of the total oneratang cost of the recommended bulk 

silo fac litic-.s are : : .d c ts (T,1 le 89). Variable costs, 

e:.:clt, '.c transr:].tatron co- t: an" the ourc ase price of palay, 

are anect P11.K nwr -.<<tric ton for all sleo units. Sack cost 

Is th.. m:. t a:tn')O at* ate . :n v..an-l ] ,c Sts. It is antici

h0.':r, the c:ran.ace... t:o.at vfl':::: o: bulk handling in the 

sl Los ..c 1 be arc.t 1,. ancre.asen after tue ne'.." bull-. fci Ii ties 
-
are . o:goatao:.. " '..i auta:atica Il" reduce the cost of 

scks V iar::e mar.ur . The :Licc , ,so.- f r the sml Va-1

anie cos-ts a:: t'.e fact ':.a-,tue tu)te 1 o: eranv~en:rson:,e re-

CTcIlred( to cneraeu, si :ac! ii taos asr fctavelv the sa.ie 

,,-tn l- tnu u:it.- ha : o:u or f_.. turn-overs. Thus al
-labr ccs t. art cn: a n. ro to b "fi.:ed" up to at c-,ast five 

turn-u ors rnor '.'er . 

When a qrain dealer has under consideration the investing
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in bilk silo facilities, he will need to estimate the amount 

of grain to bi handled before a profit is made and compare this 

with the amount of grain available in the locality where the 

storage fac iiLv is to be located. According to estimates, the 

expected number of turn-overs for the average grain dealer is 

about three in :2.ost regions of the Philippines. However, some 

grain dealers wi 11 undoubtably V, able to turn over their stocks 

more than three times a year. 

The amount of cirain that must be handled in order to break 

even depends partlv unon the farm orce at which the grain is 

purchased and t-:e wholesale price at which the grain is sold 

These prices can vary considerably during the year and will de

pend on the 1is00o2 ::ion of the grain after it is purchased. 

The basic for the break-even analyses are containedIata 

in Table 89. '7hei cost data in this table are based on January 
1963 orces. Cost of land, insurance, and interest on inven

tory, tax-,s sn: cc:ntra1 office uavroll are not included. These 

costs '..:i ! ; .,d to a i r(;o extnt on the location of a par

tic-si r fic' 1]t :id -e:.a-:.erin which the facility is con

troll ed. In iistance:s ,.'ere it is neces.ar,, to take these 

costs n 'o account, thev s:ould be placed on an annual basis 

and added to total "fi.ed" costs. 

"To. o<.1 cocerating costs" presented in Table 89 are com

puted on a "one turn-over basis" a.,d have been partitioned into 
"total 1 :.:ed Cost" and "total variable cost". The "total fixed 

cost" re.. tns t-.e sa:me recardiess of th. level of operation of 

the storam. :ac. I,I ] "'tota %ariable cost" is computed on 

a "'-r .s. There f)re the COThI "' L" total operatingIurn-cv.r-" 

cost of :A >::!-, t:.at tur!'7: ov;-r to; ,:ra-in stocs-s thireu t~rnes 
O ear is t t..sc "to -- i c ri,' thre L t I Ms: l2.d a- u s 

the "tc.-a I v.s r Ole cost nper turn--.ve r" . For e:-;ai)le, the 

total oneratin, cost of a I,5(0 metric ton unit handling three 
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turn-overs is equal to:
 

Total Fixed Cost P183,811
 

Variable Cost:1(3) (20,395)] 61,185
 

Total Operating Cost P244,996
 

The cost per metric ton of grain handled by a 1,500 metric ton
 

unit handling three turn-overs per year is therefore equal to:
 

P244,996 = P54.42 per metric ton
 
4,500 (metric tons)
 

The cost per metric ton of grain handled will decline as
 

more grain is handlrd by the storage unit.
 

"Fixed" costs can be partitioned into "out-of-pocket"
 

co-t and "depreciation" cost. The depreciation costs are
 

based on the estimated useful life of machinery and buildings.
 

Depreciation on machinery was computed on a straight-line basis 

at 10 percent per year. Depreciation on buildings was esti

mated to be 3 percent per year on a straight-line basis. The 

salvage value of machinery and equipment does not enter into
 

the calculation of thie break-even point. All "fixed" costs
 

other than "depreciation" are classified as "out-of-pocket"
 

costs, that is, costs which must be paid each year if the 

dealer is to remain in business. The "out-of-pocket" costs 

will vary denending on the amount of money borrowed by the 

grain dealer to construct the new storage facility. It was 

assumed that tf tpcal grain dealer would be able to borrow 

80 percent of the total cost of the building and equipment
 

and that th.is would be repaid in eiual instaliments over a 

ten year poriou at an etunt percent interest rate. 

The followinq broak-even analvsis does not take into 

account all of the ,..:itzin-year price variations Out does provide 
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guidelines for estimatir.j the orofitability of bulk silo fa

cilities. Indlividual grain dealers can easily modify the 

basic parameters in accordance ,..'th their particular situation 

and thereby cuiclly determilne te .)rofitability of a bulk silo 

unit suited to t.eir o'.:n needs. 

1,500 Metric Ton Bulk Silos 

The operatingc costs of the 1,500 metric ton bulk silos are 

computed on the assumution that these units will dry and store 

palay, but ..:ill not sell milled rice. Accordinq to estimates, 

the average grain dealer :ould not expect to sell palay for 

more than about P55 per icetric ton than he pays for it This 

is equivalent t(. about a 15 n(rcent mark-up on palay purcihased 

at PIC.50 o- ca.:: (P.75oper mtric ton). Phil~ippine pesos 

10 per metric tn.s oeen subtracted for transportcition costs, 

which results in a net of P45per metric ton of palay handled. 

The P45 is referred to as tao value added by the storage and 

drying services provieod b' the qcrain dealer. 

A grain dealer earninc- P45 pcr ,etric ton would need tc 

handle about 5,500 .etric tons of palay per year in order to 

cover total operatinc; costs for a 1,500 metric ton bulk silo 

unit. This is equivadlnt t, about 3.7 turn-oers per year. 

The break-oven chart for 1,50U mettric ton bulk silo units is 

presented in Chart I of FI(ure XX]]I. 

Out-of-pocket costs (totaI costs less depreciation) could 

be covered if the dearecr handled about 4,500 metric tons of 

grain oer year .:n-ica i. eIuIva let to a turn-over of three. 

Dealers in some ruu ons could supp lement their income by doing 

CustOm dr'.'inc. 

3,000 :"etric ,on Bulk- Silos 

The operatinq costs of all bulk silos units larger than
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FIGURE =] 

BREAK- EVEN CHAPVS FOR 

GRAIN HANDLIN(-: IN THE PHILIPPINES: 1970-1975 
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1,500 metric tons are computed on the assumntion that these
 

units will sell mulled rice. The value added per metric ton
 

of palay handled by the larger bulk silo units is obtained as
 

fol lows :
 

Income per metric ton of palay:
 

660 kgs. of milled rice (P36/cavan) P428
 

100 kgs. of by-products (P0.15/kg.) 15
 

Total income/metric ton palay P443
 

Costs per metric ton of palay:
 

Palay (P16.50/cavan) P375
 

Transportation cost 10
 

Total costs/metric ton palay P385
 

Total value added per metric
 
ton of palay P 58
 

These estimates are used to obtain the break-even point
 

for all bulk silo units larger than 1,500 metric tons.
 

The fixed costs of operating a 3,,'00 metric ton bulk silo 

unit are about -1.5 times as lare as the fixed costs of opera

ting a 1,500 metric ton bulk silo facility. The largc increase 

in fixed cost is due primarily to the adcriticn of milling equip

ment and oti c machinerv not found in t'ne 1,500 metric ton units,
 

A 3,000 metric ton unit would have tc handle about 18,000 

metric tons of grain per year in order to cover total costs. 

This is equivale!.t to a turn-over of six. The unit would have 

to hana aout .o i4,,:uetric tons o: gircupn per year in order 

to 
th 

cov.er tot a 
t a 3,) d):0[[::tric 

roat 
ton! ULt would 

.It, 

have to 
theorefore, a.pears 

ea.rn more tha.nl P58 

marc;2.n or ...trac tcn of grain sold in order to be ,profitable. 

This may wu i be possil)le in regions such as Bicol v.hre a 
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relatively large amount of wet grain is marketed. The break

chart for 3,000 metric ton units is presented in Chart 2
even 


of Figure XXIII.
 

5,000 and 6,000 Metric Ton Bulk Silos
 

A 5,000 metric ton bulk silo facility should be able to
 

cover total costs at a turn-over of about 4.5 and to cover
 

3.5. The breakout-of-pocket costs at a turn-over of about 

even chart for a 5,000 metric ton unit is presented in CI.art 3 

of Figure XXIV.
 

A 6,000 metric ton bulk silo unit has a break-even point
 

at about 4.3 turnovers as shown in Chart 4 of Figure XXIV.
 

turn-overs.
Out-of-pocket costs would be covered at about 3.3 


10,000 and 15,000 Metric Ton Bulk Silos 

The break-even point for a 10,000 metric ton hulk silo
 

unit is at about 3.3 turn-overs as shown in Chart 5 of Figure
 

XXV. Out-of-pocket costs ceci be covered at about 2.5 turn

overs . 

For a 15,000 metric ton uisit, the break-even point drops 

XXV.to about 2.5 turn-overs as shown in Chart 6 of Figure 

can be coverod at about 2 turn-overs.Out-of-pocket costs 

The profitaibility of larger bulk silo units may vary con

siderably depending on where the units are located. The price 

Cotabato City,structure for a 10,000 metric ton unit located in 

-or example, is likely to be considerably diff-i :nt than the 

price structure for a si:T-lar unit in Tarlac. The break-even
 

analysis presented here sugcgests, however, that the larger 

bulk silo units will be able to earn a profit without turning 
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over their stocks very many times.
 

25,000 Metric Ton Bulk Silos
 

A 25,000 metric ton bulk silo unit outside of Manila
 

would have to handle about 60,000 metric tons of grain per
 

year in order to break even and about 45,000 metric tons in
 

order to cover out-of-pocket costs. The break-even chart for
 

such a facility is presented in Chart 7 of Figure XXVI.
 

The export facility in Manila will have to pay more for
 

polay and milled rice than the storage facilities located in
 

the production areas. Even so, at present world prices, the
 

export facility in Manila would be very profitable.
 

2,000 Metric Ton Standard Warehouse Units
 

A 2,000 metric ton standard warehouse facility operating
 

with no grain losses would have to handle about 3,500 metric
 

tons of palay per yeay. in order to cover its total operating
 

costs. The break-even chart for such a facility is presented
 

in Chart 8 of Figure XXVI.
 

If grain losses in the standard warehouse facility were
 

five percent greater than losses in bulk silo units, it would
 

be necessary to handle about 9,000 metric tons of grain per
 

year in order to cover total operating costs. Small losses
 

of palav make a big difference in profits on the operation of
 

these facilities.
 

At least part of the losses within any storage facility
 

are probably reflected in the form of lower selling prices
 

by the farmer for his graLn. In the break-even analysis for
 

the bulk silo units, it was assumed that all of the expected
 

losses for the storage unit were passed back to the farmer in 
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F ICURE RXIV 

BREAK-EVEN CHARTS FOR
 

GRAIN HANDLING IN THE PHILIPPINES: 1970-1975
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FIGURE LZXV 

BREAK-EVEN CHARTS FOR 

GRAIN HANDLING IN THE PHILIPPINES: 1970-1975 
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FIGURE 

BREAK-EVEN CHARTS FOR 

GRAIN HANDLING IN THE PHILIPPINES: 1970-1975 

25,000 METRIC TON BULK SiLO 	 2,000 METRIC TON STANDARD WAREHOUSE 
r ,' 	 HMFT S 

t.. r, - , -. - -45.'. 	 .. --------- -•810,OUc0o 	 o0 

I", .C.2' 	 1' 
. . ... . ......... ..... .
 

T7

75.00 .... . 

.. ..j: 	 2.000 4.000 6.000 8,000 10.000 12.000 

MET RIC TONS ,F G-:AIN HANDLECMETRIC TON'. 'F ;.-:'N iA,:> D 



this 	manner. Grain losses in standard warehouse units are
 

expected to exceed the losses in silo facilities and it may 

not be possible for grain dealers operating standard waruhouse 

units to shif.t their losses entirely to the farrer The actual 

break-even -uoLnt for 2,000 metric ton standard-warehouse facili

ties, therefore, is probably somewhere between 2.8 and 4 4 turn

overs per year. 

Summary of Break-Even Cost Analysis
 

A number of broad conciusions can be drawn from the pre

ceeding break-even analvs is These are as follows:
 

(I 	 Private grain dealers are likely to find the stand

ard .areiouses to be somewhat more profitable than 

the small 1,5)0 metric ton bulk silo facilities if 

the',y would be able! to keep grain losses at a low 

level. However, this is very unlikely. Even so, 

the break-even , oint on the 1,500 metric ton bulk 

silo facilities is low enouqh that these units 

shiould be orufitablC in the Philippines. 

(2) 	Private grain dealers are maybc some'..'hat reluctant 

to invest in 3,000, 5,0:10, and 6,000 mtric ton bulk 

silo units at tnle 1ore ;ent time. These urn! ts have to 

be op)erat. d at over four turn-overs per year in order 

to coveL tot:il costs GovernmentalI suponrt programs 

may be needed to encouraqa investmnt in such stor

aqe 	units.
 

(3) 	Private grain d _-lers are li-ielv to become increas

ingly itereite in lare bu"l, silo un ts o 10,000 

metriC ton:s or over as th rl-,d . toi o tn Phi 

pc ines a;'.,rov.O . Th oel at !ilic costs o: tnLt oSe un:Its 

can bL, cov.ered at a fairI' lo. turn over. These 
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units will1 have uobtai.n grain from a 'fairly, -41de 

geogr phical area in'order to have the vqlume'of 

)grain needed to break even, however. 

(4) 'From the standpoint of the nation as a whole, the4 
benefits of the new storage facilities.&re substan

*--, tially greater than the cost of building thefacili - -

ties. It appears doubtful, however, that private . 

grain dealers wi,iU, find all of the storage facilities 

recommended :to be profitable unless the government is 

'... 
able to develop som&c way to transfer part of the 
-.-..total-.- ene fi~ts,- e.lt rng,,from.Llebe: facili ti es back L :: 

to the grain dealer. There are several ways in
 

which this could be done. Loans for new storage
 

facilities could be made to grain dealers by the
 

S. government at iioterest rates below seven percent per 

.' year. The lergth of construction loans could be ex

tended to at least 15 years. 

Estimated Benefits of the 

New Grain Storage.Facilities
 

Benefit-Cost Ratio 

SitJ 'The new facilities 'as recommended are required to~ihandle
 

expected increases in the production of rice and corn/in the 

Ph-Ilippines. If these new facilities are not construited,
 

then substantial amounts of the increased grain production
 

will be undoubtedly lost. It is estimated that in most pro

vinces at least 20 percent of the gra{en that would be stored
 

in the new facilities would be lost if the new facilities
 

are not available. These lossesiwill be more detrimental to
 

the farmer than to the warehousemen and as a result will tend
 

to discourage the use of high-yielding grain varieties.
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Althouqh it is imuossi ble to estimate the maqnitude of such 

"indirect losses", thov would undoubtLedly be substantial. In 

a(dition to thrsc d rcct and indl ruct los.-es , the faI lure to 

build no'... sts)c Ae facilitic ! rsult more grain beinqI.:a 1n 

sh i d fr:- z"rccI.t: iOn r i nc l.a rves t in(r r . are ac- tlio seas or. 

then back to the s.zi e arja.s at. a later dite 

To estimate the value of the grain saved by the new fa

ciii ties, it .aF AssumC( that: 

(a) 	 the turn-over of the facilities will be equal to 

two ; 

(b) 	 that, in those orovinces with relativel'; small in

creases io, qrain oroduction, 10 percent of the grain 

handled "v thie n,: facil1ties wl]]I be lost if the 

ne,..: faci 1i le. art, not cons tr ucted , and 

tin 

creas,, in qrai. nrasdictiO , o2 percent of the grain 

han.,]en b t e nc.. c1 1 Itics ,.:i I! be lost if tile 

(c) that, in th1os- o:rov:ncs '.':' re.Ativly large in

n . Ii t i [; are. Ot c:on.;truct cd. 

A Jeta i t.d pr.se,nt t. o:i o" the resu.t i nc esti:mates of 

grain saved ,v t. no.e: facilitics is presented in Table 90. 

The basic asss usmtions appnear to be vety conservative in view 

of tile facts that 

(a) 	 te averaqe turn-over of most of the nev- facilities 

is expected to be at least tihree; 

(b) 	 there i: already A shortaqc of storazie facilities 

in M.st re (oon s; 

(c) 	 the introduction of the new hih yielding rice 

varities is exected to result in increased amounts 
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of rice harvested during the rainy season;
 

(d) 	that, in most parts of the Philippines, it is 

usually difficult to move grain by road during the 

rainy season and there is thus less opportunity to 

save grain by shipping it to other regions for 

storaqe; 

(e) 	the percentage of the increased production that can 

be stored on the farm or elsewhere is considerably 

less 	 in those areas with relatively large increases 

in grain production, and
 

(f) only direct losses are being taken into account.
 

The total amount of grain saved each year by the new 

facilities recommended for 1970 is estimated to be 64,600 met

tric tons which, at present prices, .,oald be worth over P20.6 

million or US5.23 million. T7he new f acilities should last for 

at least 15 year-s ,d .:ith reasonable unkeeb,) should last long

er. The resent valu. of P20.6 million per year, for a peiod 

of 15 '.ears, clscountd at 8 percent: is over P176.3 million 

or US$45.2 illion (Tahle 91). 

The total cos;t of the construction prociram recommended 

for 1970 1. estimated to be P83.4 million or USS22.7 million. 

Thus, total b1enefits exceed investment costs by P89.9 million 

or USS22 .5 :F.± on. The beaefit-cost ratio for this part 

of the :ros:ram is i.')9. In other words, the present value 

oL te qr, in sav.d oer oe.o invested in ne%. stc-raoe facilities 

by 1970 is P199 . Thu.;, th)e r,.com::en'cd construction program 

for 1' ) is certainly worth.:> 1.le from the stan1)on t of the 

natj o. i rovidoe2! thi.a.t qrai n proiuct ion increases as much 

as t:!xpectud. 

The new facilities recormme.ded for 1975 should save an 

estimated additional 140,000 metric tons of grain per year 
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for at least 15 years. The total value of the additional
 

C .in saved is aiproxiMately P47.3 million. The present value
 

of P47.3 million, dLscounted over 15 years at 8 percent, is 

over P403 million, or USS103.9 million (Table 91). 

TABLE 91 

VALUE OF GRAI'" SAVED BY THE RECOMM1ENDED 
NEW STORAGE FACILITI:E, PHILIPPINES 

Annual Additional 
Savings Annual Savings 
Beginning Beginning 

Item in 1970 in 1975 

Amount of Palav Saved 
(in metric tons) 49,000 128,600 

Total Value of Palav Saved 
(OP349/'nmctric ton) P 17,052,000 P 44,752,800 

A:m.ount of Corn Sav(! 
(in metric to:.s) 15,600 11,400 

Total Value uJf Corn Saved 

(2 p2:8":>trl- ton) P 3,556,800 P 2,599,200 

Total Amount of Grain Saved 
(in metric tons) 64,600 140,000 

20 6 0 8
 Total Value of Grain Saved P , ,8 0 0 a/ P 47,352,000 
(or US$ 5,284,000- US$ 12,141,000-' 

Present Value of Grain Saved 
over a 15-Year Period Dis
counted at 8 Percent P176,300,000- P4(15,285,000 

tor USS 45,205,000 US$103,919,000) 

a.' Base(d on-1: .a.. Ra.e of: Pm U." I 

cv ,r r r) 1.Far., anIount d i "-1" "n" a 

interest rite "(" 1 iP 'r 
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The total cost of constructinq the facilities recommended
 

by 1975 is estirited to be P17.1.8 million or USS44.8 million. 

The nr(-; en t va iu, of tne qr,a ii saved by these facl ii ties ex

ceeds the c bP m cr 1i n'.,et1<en t hts P230 .3 1Ilion US$59 mil

lion. The bcnefi'-co:t ratLO for this cart of the recommended 

constructLon urocq. a:i i- 2 32 In other v.oids, the present 

value o: )o invested in ne.*: storage facIligr'in save] poe 


ties b1t9. n 1 7() nd 1975 is; Y2.32.
 

The b-oef It-cos t ratio for te construction program rec

ommende*d for t:ie 1970-1)75 period is somewhat higher than the 

bene fit-co:;t Latio for the 1979 perio(i because expected in

creases in .,:.n orcductiom after 1970 are large enough to 

justif the- cons truct icn of lar.-r bulk silo facilities As 

to:w Ct. ofa result, civosragp'per metric ton bulk silo capa

ci tv is so!'..:wat less for the 1975 construction program than 

for th 1'171 .rooram. 

The est imat_,e. of grain saved are valid only if the grain 

production increases as much as e:xpected. Otherwise, the rec

omFnleri(dL n,'... -ici liti es .. 11i tend to replace existing facill

ties and tl:> aI712"unt of grain saved wiill be sone.*;hat less than 

ext)Octij._ --..ra) :,eent o sting fac 111 te1 1ith1:-i modern 

faci i t1t2s .:ouI( he '..ort2.:i le in it.,tlf If the grain losses 

in t ,e ne. facit ie.- were substantiallv less than those in 

ex. .st,noI ac iI tIes. 

Losses in Storaie 

Accorinn t' of: icial esti.mates, less tnan three percent 

of the tot.,! gi iin , n_r'Jued in the Ph1 Iippines is '.asted 

The :oer-,,t 0! 9'd-l " t,. . *fa rvor" a:<r nI'T t t. toe i con

s r,,h :o(r ta:: ,cI Iiacat<. . L. the o.1f 

statIst2.cs o:-. o ... 1I:;:t,: . On the basis o: lnterview'; with 

warohouser'.on an(- (,,ain :,2Jir!kti no exp(.erts in t'-e Phi i: plnies, 

It Is es tit::<,Lt tolat, on the averaue, at le,ast 1-1 pe rcent of 
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'-he grain that is marketed through ex-sting facilities is lost 

before it reaches the consumer. l'ith proper storage, drying 

and handling, it should be ossible to reduce the percentage 

of grain lost in marketing to around five percent. A Oetailed 

breakdown of these percentages is presented below. 

TA 3 LE 92 

ESTIMATED PERCENTAGE OF GRAIN LOSS IN EXISTING FACILITIES 
AND PROJECTED LOSS IN RECOMMENDED NEII FACILITIES, PH1ILIPPINES 

Percent of Grain Loss
 
Source of Grain In Existing In New
 

Loss Facilities Facilities
 

(percent)
 

Insects 5.0 2.0
 

Moisture 3.0 1. 0r 

Breakage 2.0 1.0
 

Rodents & Birds 2.0 1.0
 

TOTAL PERC:;NT OF' LOSS 12.0 5.0 

The actual percentage of grain "lost" in the Philipi-mncs 

due to lack of mechanical drying facilities is probably some

-hat hiciher than three percent. if more mechanical grain 

driers were avalel, tnere would )rol)a. ly be less grain 

dried in the field and smialler fiel( losses due to rats and 

birds. In som,.( areas, farmers !o::;e considerable amounts of 

girain .nen, t-e: ar, unable to se lI rain ha rvested during the 

iai;.-' season cause buv' rs, n av]i no no wav to dry it, %..ill not 

buy it. These far-s l.sses .ere nut included when estimating 

losses due to moisture at t percent.pee 
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It is recommended that 116,000 metric tons of bulk silo 

facilities be constructed by 1970, and an additional 280,000 

metric tons of bullk silo facilities be constructed by 1975. 

Assuming an average turn-over of two and a net savings of 

seven percent of the grain handled, the bulk silo facilities 

recommended for 1970 would save 16,240 metric tons of grain 

e. .h "ear for at least 15 years. Those recommended for 1975 

TABLE 93
 

VALUE OF GRAIN SAVED IN TIlE RECOMMENDED 
NE1. BULK SILO FACILITIES, PHILIPPINES 

Annual Additional 
Favinqs Annual Savings 

Beginninq Beginning 
Item in 1970 in 1975 

Amount of Palav Saved 
(in metric tons) 14,420 36,263
 

Total Value of Palav Saved 
(UJP348/me(trtc ton) P 5,018,160 P 12,616,480 

Amount of Corn Saved
 
(in meotric tons) 1,820 2,940
 

Total Value of Corn Saved 
( 1 W28/metric ton) P 414,960 P 670,320 

Total Amount of Grain Saved 
(in metric tons) 16,240 39,200 

Total Value of Grain Saved P 5,433,120 P 13,-M,800 
a /(or US$ 1,393,000 US$ 3,407,000-

Present Value of Grain Saved 
over .1 la-Year Peri,,d Dis- b/ b/ 
counted at 8 Percent P .4(,,502,000b /  F1I3 ,000-b739 

(or USS 11,923,000 US,', 2 ),163,000) 

a/
b/ 

Based on E:c)a::
The :-)r05*int 'x 

discou:itcd o r 
interest. ,att " 

, Rate of: P3.90 equal USSI 00. 
, "'" of 'A" dollars por year, 

t. p:eriod of "n" year:; at an 
" , i. : P ." i- (-iI-r) /r 
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would save an additional 39,200 metric tons of grain per year.
 

Using a 15-vear discount period and an eight percent discount
 

rate, the present value of the grain saved by the bulk silo
 

facilities reconjmended for 1970 would be over P-16.5 million
 

The corresponding present value for 1975 is P113.7 milion
 

The basic data used to obtain these present values is present

ed in Table 93.
 

Some private grain dealers may find it profitable to re

place existing warehouse facilities with bulk s.lo facilities 

if their turn-over rate is hiqh enough or if variable costs are 

sufficiently reduced by chancgin to bulk silos. It would not 

be w.,orthwhile for the government to promote the entire con

struction program, how.ever, unless rice and corn production 

increases as much as expected. 

It appears likely th--it qrain production will increase 

enough during the next 3 years to justify the construction of 

the facilities recommended for 1970. Thus, work on this part 

of the -coqra should (1et under way immediately. A careful 

review: of to e suJ' ' situation s! ould be made in the earlv 

iP)70 's, howevye r, b-Iore und rtakinq the entire construction 

,roor,. for 1075. The v:-ilue of the export facility ,commend

or for e:-:armle, extentoe .''ani1a, depends to a 1arle on the 

a::,)unt of rice avii Lai le for e::ort from Central Luzon and 

the Ca,-Tiav.an Valle", If oreduction increases durinq the next 

five yoars are not as larqe as expected, or not located v.:here 

ux'ectei, a general rev'ision of thie rf.cor.mendations for 1975 

..: il he necessary. 

Training Prooram 

Because the efficient u.nc-ion of a facility is so large

ly dependent unon its oper at nq people, ,t is of the UtIost 

imo.ortance that thev receve the best ,ossi) 1e training to 

carry out their duties. It is th, intention of thu Phi lippirle 
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government to lend a.d and to encourage private firms or ;n

dividuals - nvest in and own the new facilities. Conse

quently, an all inclusive train:nq proqram cannot be recom

aended as it i.s not Known at thi F time ho',: many and the type 

of facilitl'. '..; ich .: II bc o'.ncd by any one group. Further

more, It .s iwiy:eiv that these private entrepreneurs may wish 

to conduct t cir o.:n training Drocoram. lHowe ver , it is sug

gested that the Phi linine government, through PVCA, sponsor a 

short-ter m ti ai'fin: :)rogram of one to two year to include ail. 

phases if rariawertal an( operational functions of storage, 

handlinq, and marketLng of grains; and also, recommend that 

private enti 'urenw~urs be encouragtd to become active and party 

to the proqram. The purpose of the proqram is to provide add

ed assurance t.eat adeaunately trained people wi11l be available 

for oDeration of tOn, facilitlies when needed by 1970. 

The pr.)kqrai: should include administrative work, inventory 

control), o)e rations, Ulanninq, and marketing. The technical 

phase should includiue, iaality control, functional operations of 

the equ :h-rit , i. 2 tennno andl repair, fumtqatw nq needs, dry

inq and aerati nq nec-ss iti , samp ling and grading, and other 

mtaters, I at 2(1 to ou';rati uns Foreinq talents may be en

gaqd '.o "re i,ticent andI knowldqeable in thies e fields to 

work in t ,oPhi ippines. 'Phis would provide means for inten

sive on-tie-job training for the various crafts during the 

latter part of construction and durinq installatLion of the 

equipme:n t. 

It is further sugc;ested that an acri-business progiam 

be established at the Uni versitv of the PhiiilpineS, College 

of Aqricutu, ., t- train students in twe art of managing 

and orti :': t ,I This(;rain -iistraqt fac ties. 

would1 .-5 ,)pl,. r,:: the. s.i.rt-trm tran n1 ,)rarai suong.r-dt 


by the RCA. Tnu University'. nI ready'. ha:s a piqs!a in ag ric

uM tural enai ne ri n" and is conductin exg peri:IenLts in grain 

dryi ng. 
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Oriorities of Construction, 1970-1975
 

In the event fund' for financing the entire program for 

1970-1975 are not available, the following priorities are rec

ommended for ii. tiatinci a part of the project, taking into ac

count the contribution of each new facility to the successful 

ot)t ration of the storage program. 

Priority A
 

1,500 ton Bulk Silos
 

Standard Sack Warehousefs 

Expedite Improvement of North Harbor in Manila
 

for Silo Construction
 

Priority B
 

25,000 


25,000 


5,000 


5,000 


6,000 


3,000 


Priority C
 

10,000 


ton Bulk Silo at Manila North Harbor
 

ton Bulk Silo at 

ton Bulk Silo at 

ton Bulk S.Io at 

ton Bulk Sil.o at 

ton Bulk Silo at 

ton Bulk Silo at 


Cabanituan, in Central Luzon
 

Ilaqan, in Caqayan Valley
 

Santiao, in Cagayan Valley
 

Naga, in Bicol
 

Legaspi, in Bicol
 

Davao City, in South and
 

West Mindanao
 

5,000 ton Bulk Silo at Caqavan de Oro, in North 

and East Mindana.' 

5,000 ton Bulk Si.() at Cebu, in Eastern Visayas 

10,000 ton Bul' Sjl ciat Tarlac, in Central Luzon 

10,000 t,:-. Bulk: SiI) at Cot: abato, in South and 

Wes t ":~n1f:'i ,.e 

Priority D 

The balance of the recommended facilities. 
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Construction Schedule 

In order to imulement the recommendations of this study, 

it is necessary to develoP a sciiedule for performing the fol

lowing engineering services ne'.essary to complete the require

mentF for ohtaininq financinq for the recommended project. 

These s tens wo:ld not bc tokzen until it was decided by those 

interested oartit.s or a-encies to adopt all or part of the 

recommendati ons. 

Selection and Acquisition of Sites 

The sugrested design criteria shown in this study are 

based on certal n assImDtLions of site condiLions. However, 

aft- r the actual selection is made, the characteristics may 

be different. For this reason, an Enineer thoroughly fami

liar with thi; type of project should assist and advise the 

Owner of the man'. con3deration; in the selection of the site 

which would ai: ect the cost of the facility. 

in the selection and acquisltion of the specific site, 

consideration must be given to existing and planned overland 

highway's for truck tra! tlc and to existinq and planned rail

road operations in order that access to all modes of trans

portation can be easl]y provided with a minimum cost. 

Enciineerinq Survey of the Sites 

The surveying and staking of the site for each facility 

should be under tie supervision of the Engineer who has the 

responsili I.tv for the desiqn of the project. 

° Exlorator% Sci Borings to Determine Final Foundation Design 

As the-2 new si los are large and heavv structures, it is 

very essential that the conditions of the soil on which the 
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foundation is built be thoroughly investigated and studied.
 

This work should be done under the supervision of the design

purpose, numerous soil borings on
ing Engineer. For this 

each site .iust be made and analyzed. From these results the 

saf-e load-bearing value of the soil wll be determined and 

to desicn the necessary type ofthe results will be used 

.oundation.
 

Determination of Site Imn)rovements which will, be Required 

Prior to thc Construction of the Facilit-: 

After the sites have been selected and while the surveys 

and suil analyses are beincic developed, the Engineer responsible 

for the desiqn wor", sh(,uld investigate all of the local condi

affect the cost of the project. These wouldtions wiich would 

hiqhways, toinclude connection:s to existing railroads, to 

supply; site clearance,water, to se..wa'Ie, to electric power 

ciradinq, filling, dredgincl, and all other conditions which 

,.w.ould be necessary to prepare the site for construction. 

Pre;)aration of Preliminary Plans with Complote Cost 

Above Site InformationEstimates Based on the 

After the foregoincl data are analyzed and studied, the 

work should review theEngineer respons ihle for thCe desIqn 


an(i make any changes thaL
desiqns suq',ested! in this r.,:or t 

tie facilitv to the selected site. Atare necessary tc) aa)t 


Owner and
this poi -t, th... Encineer should consult witi the 

assist in rtesolvinq any problems or questions that may be 

'te: idnI..e . En(nineer snoul d then ofier final recomriend:tins 

ad su tahlI design and should prepare.or the motoScal 

ur. L:-in a r'. (Irxr..in-;.s !...'lt~i new co:st es timatt's 

Approval from the Ow.ner of thie Pi(2iminary Plans
 

and Estimates
 

The final preliminary plans and estimates and ail the 
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supporting data which may be required by the financing agency 

should be SU)mitted to the Owner for Approval. 

Preparation of Final Construction Drawinqs 

When instructed by thie Owner, the desicin Engineer should 

proceed with tue preparation ou the final construction draw

incls, s)eci fications, contractual and biddincl documents. Dur

ing this :,i'.,se of the work, the Engineer should have a repre

sentativt' in the Philipnines who wi.ll keep in constant contact 

with the Owner to resolve promptly all questions that might 

arise. 

Awardinq of Construction Contracts
 

The design Enqineer should assist the Owner in the pre

qualificatLion of the bidc.ing contractors. The Engineer should 

also assist in analv incj each bid and make recommendat:Lons as 

to the acceptance or rejection of any bids submitted. 

Supervisions of Construction
 

This ouilse of the encl-neering services should consi st of 

supplying aO-,!uate enclineering sup)ervision in the PhLlippines 

dur iag the entire const uctiori ueriod. The Engineer should 

maintain - central office in Manila staffed :ith (uriSoonhiIe 

from his ho-e ;:ice. The central office should also include 

Phi iInu)ine ass1z tarnts, clerks, and secretaries as are 

necessary.
 

Each ne.." si lo facilitv, exceot the 1,5'1 ton, snouid 

have a Joh o**l,e staffed wlt! a Pro3,ct Engjineer, and Phiii

pinne assistints as :i .,e ne(_'s: a1.y tc"i, .ini 1 : ,: an
,
soectlon and o -"! 1 C .'.)!It wou l( n(,t b, nt ':-ssa . hove 

oermanent joh of: ice for t!ie I, ()O ton s1 l(,. : ti, separate 

warehouses. The in-,ection and su'ervisiren ci te! ec iitter 
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mentioned facik.'ties can be handled by a combination of the
 

central office staff and the local job office personnel at ti.43
 

other locations.
 

It should be the dutv of the Encilneer to inspoct ail o 

the lrklabor, and at.-ria, used in construction and ins tal

latjon. The Engineer s.. d .r-)are ;)roaro.ss renorts to the 

0..:ner and snould certi fy pr',,:ress ua,7'ents to thie contra-ctor 

--s !n t:Ie contract. 'he Enc.ineer should be authoriiro1ided 

zed to relect all sub-s tancard .atertaI an(* orknsni. The 

:ncuneer shonld runosent the Ow..ner in all forms o. ar'. tra

tion in connection ..ith the ex.cution of the work performed by 

the contractor. 

.fter the contractor has 7opleted his Dart O: the work 

he snould ofciciallv .ot the Enaclneer. If, in the opinion 

o the Encineer, 't: contractor has por:for.ed in acco-dance 

*:a:tn tn-e contract, te En.ineer snauld call for test-run op

.......c facets th1e :Foake a of '.or 

tun-tion as intendd.d This . b. t 

:d:: lno a:n. o.Cc<.sI:'.:: tDre .in to mak.e certain that the 

tees . orov~ue: ror in contract. I*, ;iteral 1ran .. aar the 

:ar ful evailuatio:. of the test r S an:d final inspection, and 

toe icnc;ne,- ;..ith findincis, he Shouid sos satisfied his 


IjS.-oS the Owner.
 

It should fpjly be the duty of the Enqireer to be on 

.-arcf. Jurinc: ti-e ceriod after construction .:lhen the contractor 
in cmbination ". t rbrese:t:t of the var ios maoi 

:Jeces o ei: o.e.t .1 Instruc to onerators about toe 

:Pro:Dor hand.( 1 t nc: ;r..oc :.:1>r o, to ina ~O.1 

co~cc .. u~ n ai:1r ..ua Llc..,..~..... 
" 
stuiati ... o c (I tract ho', :2.n a c .: l .. by 

' 
II n.a. t!es , -. ~ snould ad:'ne t.:. %.ncr accorum'nnif. 

ot St 
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VII h st.trll \' :Iaya. 1.1)65 
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IX S1u1h1.rn1 %lndamnruo 1. 115 

X rtIh.rr M!iidanau 71.1 
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1.008 82.; 1.256 972 77..I 2..175 

1, 182 911.0 1.115 1 * 166 80.8 2.852 

608 /7.2 7;:3 565 74.0 1.550 

7-17 70. 1 1,08:3 756 69.7 2. 144 

982 6.1.7 1. 551; 983 63.2 3,075 

6:16 57.0 1.022 5:30 51 .9 2. 137 

526 73.8 673 192 7:3 0 1,387 

6. 660 7:1.6 9. 093 6.4III 70. I .6f. 
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68 1 (;(;.7 

.183 71 .6
 

i *990 80.)
 

2,318 H2. 1
 

1. 173 75.7 

1,503 70.o 

1.95. 63. 9 
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:_. 1+'r t' ,411(ncl ' urvey i)Unrlu)<().s< , i1 1Iterate po)Irsoll is (I|' I il , ., )t,5 allyWIu caht tllM thI';Id :111d lritf' ;I .. Ml)tle t(.j'-SS4 Z II, -jn Inigtalz(. 
ur. l1.c. 
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MI'I.OY;~1NTr S'IAr s O , I I.A*Ix ON TI:N YI:.\I S O D AND OVI:IR. I. SEX. S.lIll 9(;t)PliNl':s, 

Ipt1'en t oI TI a l ,rsons Tenotal 
Old Ov . . P'erc nt of Total II. ml)Oi_or lc _Nuh%." . .ye.1'iys an d 

veiI.S:tsIoth Bm Sfexes Ma I v Fema I e Btohiisqxvs %1.1t. Femai Itv othI Se.Xf, %1a1vc ema It 

t h ousa !ids) (p rce n t) (1llpe (x. t ) 

"rotaI it.r.c)l.s if 
old and ov 

yea's 
r 17, 87:1 8,931 8,942 100.0 100.0 100.0 

In Ih, Lahor Force: 8, 53( 6. :152 2,181 47.8 71.1 24.5 100.0 100.0 100.0 

Empl oyvd 7,945 5.990 1,955 44.5 67.1 21.9 93.1 94.3 89.5 

Unemployed 591 362 229 3.3 4.0 2.6 6.9 5.7 10.5 

Not in the Labor Force: 9,124 2,467 6,657 51.0 27.6 74.4 

I.alor For('(. Status 
lheported: 

.ot 
213 112 101 1.2 1.3 1.1 

Source: i-a|ct s and Figures about the Phiiines, BureatI of tile census and Statistics, Reputblic o! th( Pilitippi nes. Manila. 
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, ( 63,30 ;3.t60 36 0(10 267 1:3 A0 12.90 35..40 17.70 62. 10 

58.80 I, 20 111 60 1.1.50 123 4;o 12S.10 123.00 14-1.90 91.80 61.80 

:31 20 .13.80 33.90 65, 70 13 So .18,30 -I:120 65. 10 12.00 42.60 

.I.20 76,40 77 10 23.40 13 20 30.30 36.60 22.50 31.20 75.60 

1330 56 .10 35,40 112.50 90.60 95.10 90.00 111.90 5m.80 14. to 

21.60 9.00 q6.70 10430 46...0 90.90 85.80 107.70 5.160 51.00 

18.30 60.90 61 20 53 10 16 50 21.00 15.90 52.20 15.30 59.70 

.14i.40 31.80 97 20 131 10 109 20 113 70 108.60 130,50 77.40 17.40 

12.60 6.5.30 46. 70 64. ,40 .69 30 61.20 86. 10 33.O00 29.40 

12.60 77.70 99 30 77 3o 81 90 76.go 98.70 -15.60 -12.03 

65 '0 77.70 99 60 77 70 42.20 77.10 99.00 -15.90 -19.80 

86.70 99.30 99.60 36,.60 53.70 60.00 17.70 53.70 98.10 

6.1.80 77.40 77.70 36.60 17. 10 23.40 35.70 31. RO 76.20 

69.30 81.90 82.2) 53.70 17.10 27.90 52.80 36.30 80.70 

64.20 76. 80 77.10 60.00 23.40 27.90 59.10 31.20 75.60 

86,10 98 70 99.00 17.70 33.70 52.0 59.10 53.10 97.50 

33.00 J.. -5.90 53.70 31.80 36.30 31.20 .3.10 44.40 

2S,40 '1".00 -19.40 94, 10 76.20 80.70 75.60 97.50 44.40 

tn sacks. as 1,(rputed Irom the Public Service Commsston Rate Schedule.
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V, 

TRICKING RATES4.- I'wEr MAJOR 

Butuan Cilmad|Aran Cagavan Col(abito D)Itu Plang Davao IlnI .1o Ko)lambui 

Butuan 8.10 56.70 135.60 143.70 164.40 72.30 95.70 

Cabidbaran 8.10 64.40 143.70 151 80 172.50 80.40 103.&0 

Cagayan 56.70 64.80 78.90 89 70 116.10 15.60 39.00 

Cutabato 135.60 113.70 78.90 18.00 64.50 63.30 45,90 

Datu Plang 1.13.70 151.80 89.70 18.00 60.30 74.10 56.70 

Davao 164.40 172.50 116.10 64.50 60.30 120.60 103 20 

Inito 72.30 80.40 15.60 63.30 74.10 120.60 23.40 

Kolambuan 95.70 103.80 39.00 15.90 56.70 103.20 23.40 

Liava 27.90 31.80 84.60 163.50 171.60 192.30 100.20 123.6c 

Malaybalay 79.20 87.30 30.90 68.70 64.50 85.20 46.50 69.9( 

Mara-s 93.60 101.70 36.90 42 ' 53.70 100.20 21.30 20.4( 

Oroquieta 144.30 152.40 87.60 77.10 87 90 134.40 72.00 48.6( 

Ozants City 131.40 139.50 74.70 64.20 75.00 121.50 59.10 35.71 

Pagadian 121.20 129.30 64.50 54.00 64.83 111.30 48.90 25.51 

Sant3 Cru, 153.00 161.10 104.70 53.10 48.90 11.40 109.20 91.81 

Sur Igao 36.90 28.80 93.60 172.50 180.60) 201.30 109.20 132.6, 

Talakag 65.10 73.20 8.40 87.30 98.10 124.50 24.00 47 41 

1a.boanla398 90 207 00 142.20 131 70 142.50 189 00 126.60 1o3 21 

,int,' IThs taflI.s -are ha~fd 01the. ~ 'I .0' IlistaI * (hart. 
,in 4).30 Is.ls pe'r tonl per ki rot. r for fw¢dgrains (palay. rice. corn) I.

.k Rate. are per -,.tric t ).lbas-*d 

/1D 



r!1,%-23 

i.i aI I % 1'.I ka'.1 | OII u -t'I 0 C,Ii V P I. I a Sinta Cruz Surigai- Talakag% . 5 s.)r' PC a.i)oatga

i|peosips ror ne, r g,- t,.n) 

27.90 79 20 93.60 144.30 131.40 121.20 153-00 36 90 65.10 198.90 

31 80 87.30 101.70 152,40 139.50 129.30 161.10 28.80 73.20 207 00 

84.60 30.90 36 90 87.60 74.70 64.50 104 70 93.60 8.40 142.20 

163 50 681 70 12 90 77.10 64.20 54.00 53 10 172 50 87.30 131 70 

171.60 64 30 53 70 ,47.90 75.00 64.80 48.90 18s060 98.10 142 50 

192 340 85 21 100 20 134 4o 121 50 111 -30 1 0 201 30 12.150 189 00 

1011,20 46.50 21.30 72.00 59.10 48.90 109.20 109 20 24,00 126 60 

123,60 69 90 20 40 48.60 35 70 25.50 91.80 132.60 47 40 103.20 

107.A0 121.50 172.20 159.30 149.10 380 90 60,60 93 00 226 80 

107. 0 67.80 18.50 105.60 95.40 73.80 116.10 39.30 173.10 

121.50 67 80 69.00 56.10 45.90 88 RO 130,5-) 45 30 123 60 

172,21) 1114.50 69.00 12.90 42.30 123.00 11 20 96.00 120 00 

159.30 105 60 56.10 12.90 29.40 110.10 168.30 83 10 107 10 

149.10 95.40 45.90 42,30 29.40 99.90 158 10 72 90 77 70 

190.90 73.80 84 H0 123.00 110.10 99,90 189 90 113.10 177.60 

60 60 116 10 130.50 181.20 168.30 158.10 189.90 102.00 235.80 

93 00 39.30 45 30 96.00 83 10 72.90 113.10 102 00 150.60 

226.40 173 it 123 60 120 00 107.30 77 70 177.60 235,80 150.6) 

-.a ,-'conput.d I r- the Public Service C)nisif- Rate Schedule. 
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RI(F IW 'R(N V.'I1.LS BY 

_ 'z Y+JI . 1 ........
 

Coll., K IS_ k t,.i.- Tota I 'ono 

Rev in .ou Prvinc.. No, CA.paq"IIv No'. ca'. I t N Ca p. It'. v. Call. 

tapc " t "s mea.isur'd In 

II I.',,-... 15 1573 _ 21 .1- _ -7m2 . .. 26_-, 17 - -_____. . . . . +U7 . . . 2k1 +,: ... ? - _,.y 7 5 _ 

31 1 o51 -

! I, ,, ';,,rt,. 2.9 52 33: 5. 433 36? 5. q:I 

II,- ,, Sur 

It .... 

2 70) 152 6. 293 154 6.3;3 

l.j T ntin 12 1 .101 143 7. 154 15. 8,8H55 --

V t ;lr,, tnc', 2 11 78 , 124 MtO 4. 324 --

I I CIa n.a ',-.l 56;I0 339 1 92 _ 395 28 352 2 

. 1a7 2.34 0 259 1.9 5 276 14.325 --

I a . a 35 A. 20 57 3.23. 92 12. 155 

Nu.v' ; .. cav' I 200 23 1.672 27 1.872 --

Ila ta n*.-% ........ 

IV (..' tral 
Ia ta 

t.u:' 520 
38 

'3 414 
4. 20 

740 
21 

42 ,)4O 
*;35 

I 2601 
59 

1674 
5. 155 

3 
--

Btul. , n 125 I 578 54 2. 630 179 18.208 -

Nu..%a j- I Ia 147 24.25 119 8.70 0 266 36.945 -

t;6 ,pa-.-A*9.25 01 3.292 127 12.917 --

Pa6.':: 62 t616 25) 15. 134 J12 23. 750 2 

r ljac 62 14.760 138 7.354 200f 22. 11-1 -

... t~j 1.- 20 2. 500 97 5. 135 117 7.635 1 

%ur'Iu I_.ta 167 1 1 4. 3. 31 2 93 _I -709 --

Uatang. 6 950 12 6*. 731 134 7,681 -

t 27 3. 27; 33 695 60 3,971 -

8 I.1843 68h 1.451 116 6.294 --

Var nu 2 112 42 1.377 44 1,489 -

1,,r , -tiduntal 2 .15 57 2.305 59 2.755 -

'(:oOr )ri,.ntal 16 3.890 77 6,330 93 10.220 --

Pa .,.t 2 190 t;6 2,057 68 2,247 -

qu,..'m 28 3. 532 2S7 10058 315 13.590 --

R iza 1 36 2. 604 28 858 64 3.462 --

VI I-.!-2 5 183 395_19 . _ 160 28 137 2 

19 2. 145 79 3.677 9) 4 6. 122 1 

. . ort,. 9 450 24 985 33 1.435 -

a'.kr l:,- Str 31 4.738 196 10.748 227 15.486 --

I a . 16 1.028 16 1.028 -

- a ... 27 1. 328 27 1,328 1 

Sor-;:,U~n 550 53 2,.18 59 2.738 

VII A.tt,r: . - 103 
6ant 

11,794 
150 

674 
"M 

27 494 
1,289 

777 
44 

39.2348 
1,439 

23 
-

1 

I: 8 5S0 75 1, 721 83 5.301 -

11:1'. 51 68.96 372 12,830 423 19.726 1 

1.apt.- 1- 1.525 100 5. 110 114 6. 635 -

,.r,., i,-:1t a 1 21 2,357 60 2.,87 S1 5, 24.J 7 

"'.r - Or tla' 3 28s; 4 120 7 106 15 1 

P.-o-t, l. 25 537 25 537 --

VIII FJt--r l -tais. 73 _ . . 1_,_ . 181 263 11,625 40 3 

I, 21 1.361 37 1.224 61 2.613 

( ..hu -- -- 265 2 65 36 3 

k.,.vt,. 32 1, 2;3 75 3. 697 107 1.960 1 

:4>-j r 17 792 76 3. 195 93 3,987 1 

IX S ___ d"in.to 39 5,39 5... 27- 5 136 326 20 726 47 1 

20 I. 50o 243 13.036 263 17. 186 6 

7 18? 10* t.50 23 1. 138 35 

15 )5 7 320 12 770 -

.I I 30rt..320 10 l'be; I A00 -

b"..I Sur 3 251) 1 1 57; 1 2-426 6 

x )"lI.u.mo 

ilhk i -I% 

21 
32211 
1 

I .3-," 

50 11 

7 
1 

If) 

31 
3 

I I 

SS 
4 
I 

I_7-12 
250 

1 7 
#

-1 

10 
13 
12 

2 
1 

La8 7t.;,a 25') 13 1.1119 

- :cd, nitau 3 -1.. 2i 1 .1.5' 1 1,5125 

. ')rI..tal 3 75 l 214) I 275 7 

S,:r :.I, 3 171) 2 1,11:3 27 1,213 --

P-tl.I Ivp I y.- 1,08) 17, 11 1,215 19,,ie, 5,'304 338,078 157 ! 

Sourt. - r.- +u1 a . and Corn ''I II% Ii. th. PhlI appan,+ (.as ,,t fl . 3o. 1961 a% co-tp lld bv tt,. Rive and Corn Boa 

.112
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T%m .1 %-2 

,Y'1 108) P8)01.i1.:, 1',1' RI (I0\$ P8!l IPl'I' .S 10,, 

'.'r~~ ~iI1. 4.,~,in,'d Ric,- and Cr 41II 

%., 
tkr 

C'.111.1 it • 
'I..I 
. pa,( It,v No. Ca.paclI t v %,) 

Kiskisa 
c'a%ac I t v, No-

Tof2 I 
caIp.ac I I V 

.l - 'It; kil,,s .*,'a( I j--ti.,r lay 18 12 hokizr per.a o ) 

...... 

I 

--

12 

2 "2 

.... 

1 

,iA 

12 

1 

2 

.... 

25 

120 

27 

5 

19 

I52 

15) 

133 

88 

1.685 

2s 

5 

7 
2 
19 

A77 

150 

253 

88 

1,685 

:20 
--

:20 

92 

36 

55 

1 

10 515 . 

1.41,6 

60 

94 
36 

57 

1 

i0 35 

.969i969 

1.60r, 

60 

10 

5 

2 

3 

800 
04 

96 

300 

246 

76 

138 

32 

_ 13622 
31. 4iII 

.4.3 86 
1.622 

256 

140 

35 

14 422 
IOl.018 

8.482 

1,922 

:30 1 55 4 1285 22 _3___ 3 .... 1. 8,329 

.. 

...... 

.... 

.... 

.... 

12 

3 
1.415 

500 
6 

32 

230 

2,205 
18 
35 

1,645 

2,705 

:30 

,.0 

.... 

1 
- -

55 
--

2 

1 
i 

15o 
55 
el4) 

5 
2 

765 

400 
38 

7 
2, 329 

185 
43 

9 
3,094 

885 

--

--

.. 

.. 

2 
2 

.... 

.... 

...... 

81 
80 

2 
2 

.... 

.... 

.... 

140 
so 

4 

.... 

2 

I 
.-

--

--

--

--

1 

330 

250 

50s 
--

--

--

--

--

30 

67 

.... 

.... 

3 

1 
21 

5 

16 

--

3,765 

2. )29 

100 
50 

1,015 

236 

341 

--

71 

21 
2 

1 
3 

1 
21 

5 

16 

1 

1,095 

2,029 
250 

50 
100 

50 
1,015 

230 

341 

30 

2no 

30 

--

24 

II 

2 

955 
I8O 

80 

26 
12 

2 

_55 

510 

40 

it 

--

4 

1,130 

--

710 

11 

10 
27 

_I 10,_5 
1412 

385 

1,655 

77 
16 

10 
31 

5. 535 
1,412 

385 

2.365 

:s0 
.. 

11 
.... 

115 12 
.... 

565 7 
--

420 
--

11 
2 

653 
300 

18 
2 

1.073 
300 

.1 

.. 

4 

--
280 

21 

.... 

1 

2 
1 

17l 

931 

60 

114 
100 
62. 

44 

.... 

2 

2 
8 

32 

2 415 

64 

.14 
310 

1. 67 

29 

1 
8 
6 

2 
1 

II 

.... 

2,392 

50 
380 

1.164 

120 
100 
578 

1 i 

A 
9 

73 

36 
21 
19 

10 

8t't3.1 

190 
512 

,.10 

1,940) 
895 
650 

307 

_ 205 

9 
17 
79 

38 
22 
30 

10 

11,026 

240 
892 

5,304 

2,060 
995 

1,228 

3o7 

7 

.,;7 
260 

10 

33 
--

12 
20 

1 

,;1l___ 
-. 

151) 
1.145 

15 

7.3 
2 

48 
21 

2 

5_ 097 
110 

3.517 
1. 105 

,;5'8 

43 
9 

1 
25 

3,320 
389 

25 
2.160 

454 

_L ___3.-... 1 
5 139 it 

21 963 22 
51 2. 8100 76 

i 122 12 

6 852 
528 

888 
i.8O 

576 

:..330n. 
7 

109 

1'1 
36i 

1o 

, 

2 

1...4 
12.1111 
,,3 

A-!7 
12 

1.1 
2. 164 

3.972 

i 
2 
38 

3 554 
.530 

2.114 

12$_ 
152 
171 

21_4_20 
9,4 1) 
7,804 

876 
151 

209 

250174 
9,630 
9.918 

--

8; 
12 
37 

473 
1.115 

12 
13 

473 
1. 61 

1 
7 

5o 
60 

39 
6 

1.94 
2.76S 

80 
73 

1.1999 
3. 629 

m.l) 
305 
123 

--

.. 

_!. ._.. 

14 

19 
13 

8 
7 
.... 

2 59,) . 

7'2 

7 47 
720 

1844 

97 . 
77 

.31 

2 1 

I 

18t1 
.... 

8.70 
1. 2 
1.072 
1 ._81 

Im 

351 

3.1 

.1 

15 

8.1 
--.. 

14 
3 

_ 947 

158 

9 

1.444 

8.Ion 
264) 

117 

11 

S 

24) 

25 
q 
it 

- ,.AIII .. 

,80 

1.909 

1.179 

1.35o, 
321 
m442 

1, 

3 
21 

25 
17 
17 

13 09H 

738 
2.599 
2, ; 19 

8,35) 
8,721 
1.062 

, 169 121 23. :52 51 32 521 204 21 .706 1. .X22 69, 86 1.526 91,574 
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TAIII.1: A -2.-5 

A I'AIIN'r (IAIN STOR1(G1:. N l'S. IIY RI()V INCE. 1975 

Prov ncte 

Alipa ro.i t 

UIu3r-Ir Ilanct. or 

(') 0v%.r-Iltd1.mcllu 
in Captl)I t y bv 1970 

Aippa rn'*.t A(0 t i mla I 

("-kpac I t v N4.'Idfd 

IUtw(e.Ln 1970 & 1975 
(t, loIrwe tiepr .1 t I(ln) 

T')tai I 

IO'prec ia tIioI 
1970-1975 

Appi rent Add it i ona I 

C-apa Ity Ntv'dvd 

lit%%eteni 1970 & 1975 
(alI ter de c iat loio) 

Tota I Appareti I 

Ne!w Ca pa city 
Neede d by 1975 

(metric tons) 

1I I o os 
Ahra 
I loc:os Nort, 
I.8_os Sur 

L.; tin on 
1t . i .. 

0 

( 

H_,7.10 -. -.... 

3. 727 
:1, 209 
1 4 

609) 
:rov82.1 

8 
3:t6 
.. 17 
H2 

259 
.185 

.. : 28 
2314 
651 

1 . 059 
842 
6-12 

.. .... ... 5 2: 
570 

1,098 
1.341 
1. 101 
I , 127 

... :,977 

. 297 
4..307 

(70) 

.192 
4 ,951 

1 Cg a a Va HeyI. 

Ba ta : 
Ca ga Y,; 
1sable I a 
Njeva Vis:lya 0. 

I 7,170 
1;' 

3 1 11;8 
"2.970 

17, 131) 

_.. . 16H7 
136 

16, 252 
21 ,719 

8,7.11 

. :87L.05 
8 

8.3 12 
19, 065 
10,.120 

86f;83 

144 
21. 56.1 
10,814 
19. 161 

. - 10 1 8H53 

307 
55. 7:12 
43. 78"1 
2. 01)3 

SIV Ce.ntral I!.oo ( 179, 8H16) 87 29 127,056 _ 2.14 347 :1.1, 501 

Ila taa 
Bulaa : 
NueV:i l:i 

Pampaluiza1* 

1llgas jii 

Tarla: 
Zaml)a 18 

_____________~1 

3d 

( 5.331) 
92 620) 

C. 19,378) 
72. 698) 

C.l 6, 187) 
7, 672 
H. 596 

.- I.---

2, 169 
9,669 

30,81() 
10,639 
15,885 

15,10 
3,019 

--.-------. 

3.300 
27, 810 
36,.110 
25 024 
18,560 

14.5.15 
1*407 

__ 

5, .169 
37,179 
67,220 
35,663 

34,145 

29.645 
4,426 

13H 
(55. 111) 

17,M12 
(37, 035) 
28, 358 
37. :317 
13. 022 

V Southern Il'ag IR 
Batangas 
Cavi t! 
1.a3Igtl 

Marli nhaw-. 
,Mil.)l (Nrt'I .t.ltl 

Mind,ro () ,rilta1 

Que/.ijn 
It.i 

0 

C, 

_759 
16,575 
1,.169 
7,214 

1. 17:3 

. 791) 

6697 
-alawain, 291 

5,559 
19, 428) 

16 881 
3,581 
2,088 

211 997 

369 
852 

2, 196 
834 

2,411 

1,553 

. 1) 787 
2,033 
2,533 
2, 186 

265 

2, 228H 

1 , 6.12 
703 

2,189 
5,708 

36 68 
5,614 
I 621 

5 48: 
63-1 

:;(m 

3,8:38 
1, 5:37 

,1 ;00 
7,261 

52,.:127 
22. 1819 

0,0-;O 
I 2. 1697 

1. 817 

( 2.713) 

30, f:5 
3. 828 

10. 159 

(12, 167) 



V.I l. 
Al ib y 
(Caimarll - s Niit, 

(.:lnal I'i tS ll 

(ai I .I Il4l litI1*s 
%;lasaI 1. 
Scilt'g"Ill 

0 

i 

7, 127 
:1 779) 

I H, 792 
.t :137 
7, 121 

2. 1:11 

143, H;2 

2. 683 
6048 

.I, 694; 
7.1 

I, 1!5 
912 

I i,:ui1 

:1, 221 
1,751 

.i, -1196 
.130 

5 63: 
1 , 17:1 

'* :63e 

5,)90. 
2. :159 
!.l, !02 

I , 178 
1.75H 
2.115 

" .:.m 

13,(011 
1420 

27. i981 
5.515 

M.H 79 
1. 2 ili 

VII Wel .1siz Vlsyis ;i. 
Ak]:ii 

A lii tit-le 
C 1)t 1 /.. 

II In 
No.g rf is (W4:u1i-lit t 
N,, -1' 01 (-nltil1 
1li)lh It1il 

(1 

( * 
(I 

10,729) 
5, I51 

936 

21 .178) 
16.2:17 ?, 
10) 157-

1 . m !) 

II, 18. 
.172 

701 
1 , II1 
31,622 
1,.912 
1,8(45 

233 

. 2.1,055 
160 
.36 

2, 69.1 
12,.169 
7,288 

77-1 
211 

6:12 
1.1:17 
.1,1:15 

16(,0 I 
9,200 
2.579 

'167 

21,2.112:1 .. 12 
5. 71:1 
M.100i 
7.071 

( 5, :187) 
( 7 0:17) 

12. 7:16 
2. 284; 

Vl II Est(.tl'li VI 

C-,Ii 
I,1-y1.1-)1 
Srn;i r 

.8 .0:.103 

1:1. 22:1-
19.,600) 

, 7:18 
, (412 

7. 

1 .5.12 .1141 
2,15) 
1 .!.1:1 
I 159 

_7_5 1 9928 

two 
2. 760 
2. 154 

18, 987 

1 . 956 
9.( 5 
.1.70:1 
:. : :1 

27 :193) 

15, 179 
(10, 545) 

15. 411 
7.355 

JX S & 8 liiid l.,ikmu 
(2,S& 1 314.1. -o. 

t( I )2657,
D.1 i15. t1 

S 
Z/imln glii Nu'rt( 
/ilnill l : Skit, 

1..!28l. ........ 
a __12,1 49A*"18 

32, 
IS .1l-

!),:115 

5, 91:1 
1. 821 

......... 
__ 

:!7 (67. 

2:, 93.1 
II.76H 

,1459 

i, 77.4 
7,7'g 

. . 
-

.. 
-

. ..... 
- _ 

. ._H________.. 
23:1 

35, 059 
4, 06:1 

391 
1 .. 11?! 
7,2.19 

. . ... 5,_300! 
5,10t.I-I! 

58, 993 
15.8H31 
2.250 
:1.219 

14. 977 

. . . .. 1(38 1.19! 

2(6, :31 
:11 . 28. 
1 1. 565 
4, l(12 

214. 89061 

xK ... 1-: \|Ilidallaqli ....... u....... 9, 2179279. . . . . . .11(7,211 ( 155 17 :196 26, 675 

Alil. iilt 

Ilik i in 

i°;llmw 
tt lis 
Misa:rnis 
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