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FOREWORD 

It's a curious commentary on the intellect and ingenuity of man. He 
has learned to harness and have at his beck and call the unbelievable power
and energy of the atom. He sends ships to the moon and orbits the earth. 
He delves into the farthest reaches of space and the most intimate secrets 
of life and matter. He has invented fertilizer, pesticides, and artificial 
fibers. He has developed hybrid corn and miracle rice. But, as if by some 
cruel fate, thtre are more hungry, starving and undernourished people in the 
world today than ever before - tomorrow there will be still more! Twenty 
years from now there will have been added billions to this vast horde of 
hungry, starving, undernourished human begins! Not a very pleasant 
prospect. 

As if he had released some evil Genie from a bottle - man's concern 
for his health and suffering has led to such discoveries as vaccinations, anti
biotics, vitamins, disinfectants and miracle medicines. These in turn have 
reduced dramatically the death rates that once kept human population under 
control. But also it has brought the human race face to face with the 
prospect of mass starvation. Man today cannot grow enough food to feed 
himself, and tomorrow the situation will be worse. 

The Philippines has embarked on a concerted rice production program.
Achievements to date indicate that the country will in all probability be 
self-sufficient in rice by 1969. But what about ten, twenty or thirty years
from now? 

To look into the future variables of the land, food, population equa
tion, A.I.D. brought Frank H. Golay and his colleague, Marvin E. Good
stein, to Manila during the summer months of 1967. This report is the 
result of their studies. It marshals rather convincing evidence to show the. 
by 1990 the Philippines will require a domestic rice production of at least 
10 million tons - 250% of its present level of production - if it is to 
over the food requirements of its people. The implications of this level of 
production in terms of requirements: irrigation, fertilizer, and other phy
sical and human inputs are also set forth both in general magnitude and 
time schedule. 

This study will undoubtedly become an important planning document 
for future development programs in the Philippines. 

Frank H. Golay is at present a Professor of Economics and Asian 
Studies, Director, Cornell Philippines Project, and Associate Director, Cor
nell Southeast Asia Program, Cornell University. He needs no introduc
tion to Philippine readers, but for the convenience of friends and scholars 
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to set 	 a a ummary of hisit seems appropriate forth in concise manner 

earlier association with the Philippines. 
During 1955-56, he was in the Philippines as a postdoctoral Fulbright 

Research Scholar, returning in 1960 as a Guggenheim Foundation Fellow, 
a consultant to 	the Agency for International Develand again in 1965 as 

opment. 
Public Policy and EconomicHe is the author of The Philippines: 

Santo Tomas Story, the original text of which
Development and editor of 
was written by an internee, A. V. H. Hartendorp, until recently Editor of 

Chamber ol Commerce Journal. Hartendorp, who is well
the American 
known for his comprehensive and discriminating reporting the Philippine 

Golay is recognized and 
postwar economic developments, says 	Professor 

and business community as one of
accepted by the Philippine academic 

students of the 	Philippine eco
the most knowledgeable and authoritative 

nomy, past and prc,:ent. 
relation-Because of his outstanding knowledge 	of and close, friendly 

was by the Americanship with the Philippines, Professor Golay selected 

Assembly to edit the publication, Philippine-American Relations, as back

ground reading for participants in the Philippine-American Assembly at 

1966. He also 	contributed a chapter,
Davao, Mindanao, February 23-26, 

to the vo-
Economic Collaboration The Role of American Investment, 

lume. 
The high regard in which he is held 	 is reflected in the wording of 

the citation accompanying the honorary degree of Doctor of Laws, honoris 

de Manila, Februari 19, 1966.causa, conferred on him at Ateneo 

"Dr. Frank Golay is an exceptional type," reads the citation, "an 
a productive scholar. Ateneoacademic administrator who continues to be 

de Manila does itself honor in manifesting gratitude to this admirable 
a spirit of deep friendship, the hongentleman by conferring upon him, in 


orary degree of Doctor of Laws."
 

Marvin E. Goodstein, Professor of Economics, University of the 

South, Sewanee, Tennessee, received his doctorate in Economics from Cor

nell University in 1962 His dissertation, a perceptive and careful re
accounts, established the definievaluation of Philippine national product 

tive base for linking postwar Philippine economic development to levels 

the late dissertation, The Pace and Patachieved in 1930's. His revised 
Growth 1938, 1948 and 1956 (Cornelltern of Philippine Economic 

Asia Program Data Paper No. 48) appeared in 1962.Southeast 

W. 	C. HARALDSON 
MissionDirector, USAID 

Manila, Philippines 
August 31, 1967 
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CHAPTER I 

INTRODUCTION AND SUMMARY' 

The purpose of this study is to provide a series of statiscal "bench 
marks" from which statesmen, public officials, economists, aid officials, and 
laymen, can begin to think systematically about the required development 
of the Philippine rice economy over the next quarter-century. The study 
was comissioned by the Agency for International Development and was 

completed by the authors in eight weeks in the summer of 1967 

a num-The projections in this study vary widely in firmness and, in 

ber of cases, should be used only as "orders of magnitude". They are 

tentative because projections over a 25-year period are inherently hazard
and frequently foolish and because processes of change, particularlyous 

in aieas of technology, have accelerated enormously in our life time.2 

Fortunately, the basic projections in this study, the estimates of 

rice requirements in 1990, are relatively firm. They are firm, first of 

all, because they are based on relatively reliable knowledge of Philippine 
population growth characteristics over the next quarter-century. Because 

fertility and mortality rates are relatively stable, the basic dimensions of 

the Philippine population in 1990 almost certainly have been established 
by the characteristics of the population today. Confidence in the projec

tions of rice requirements in 1990 also derives from the remarkable stab

ility in per capita direct consumption of milled rice by Filipinos since 

greater stability in per capita direct absorption of ce1910, and the even 
real calories over this period. Annual per capita absorption of milled rice 

evidencehas fluctuated rather closely around 83 kg. since 1910, with some 

of a declining trend. Per capita absorption of milled rice, milled corn 
even more stable,equivalent and wheat flour equivalent combined has been 

fluctuating narrowly around 112 kg. annually. 

Combining the "hard" estimates of population growth with the evi

dent stability over long periods of time in the quantity of rice consumed 

by substantial toI The research necossary to this studl was assisted many people The debt the 

civil and who, past, have knowledgescholars, technicians, servants others, In the produced reliable 
that could be integrated into this study is acknowledged A similar contribution was made by 

and who gave time energy providingcivil servants, statisticians, economists liberally of and in 
contr,butions of the secretariesadditional informtion,, ccnments and advice to the authors The 

drafts and the artists who produced the charts are acknowledged withwho typed the succetsese 
thanks We would be ingrates if we did not also recognize the contribution of the administrative 

of the Program Office, AID/Manila, who facilitated our work in countsecretary and staff members 
less ways. 

- Confidence in the fundamental reliability of Philippine statistics is implicit in this study. Philip
pines statistics are subject to valid criticisms, a number of which are well documented On the 
other hand, there Is no evidence of a systematic bias in the various series used in this study 
After sifting through the available statistical data and other information, the authors are convinced 
that time spent in refining the data inputs in his study would not significantly char the 
projections On the other hand, alternative, and defensible assumptions would change the substance 
of the estimates 
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by the average Filipino permits a relatively high degree of confidence in 
Such an estimatethe projection of per capita cereals absorption in 1990. 

firm in the sense that, if cereals are available, the average
is relatively 
Filipino is going to consume directly about 112 kg. of milled rice, milled 

corn equivalent and wheat flour equivalent combined. This level of ab

sorption has been associated with social and political stability in the past 

and will sustain stability in the future. 

the range within v hich total rice absorption is likely toTo bracket 
alternative Low and High projections of

take place in 1990, we present 
rice requirements. Both projections are based on relatively firm population 

estimates and cereals absorption data. They diverge markedly because of 
roes, (b) radically(a) slight difference in assumed fertility and mortality 

different proportions of rice and other grains in the alteinative projections 

of total cereals absorption, and (c) the assumption used in the High pro

jection that per capita cereals absorption in the Philippines by 1990, will 
recom

rise to the average annual nutritional intake of cereals currently 

mended for the Philippine population of 120 kg. 

Table I 

of Projections of Rice Requirements,Philippines: Summary 
1965.1990 

Average annual rice absorption
 
palay equivalent) ................. 
 4,407,4781963-1965 (MT, 

Average annual rice production 
1964-1966 (MT, palay equivalent) ................. 3,940,000 

Low Projection of rice requirements in 1990 
9,685,000(MT, palay) . ................................ 


High Prolection of rice requirements in 1990
 
13,652,000(MT, palay) . ................................. 


Increase in rice (palay) production necessary to provide
 
"Low" rice requirements in 1990 .................. 146%
 

Increase in rice (palay) production necessary to provide 

"High" rice requirements in 1990 ................. 246% 

Once rice requirements for 1990 are estimated, the study considers 
and other in

the changes in land under cultivation, irrigation facilities, 

puts which may materialize to provide estimated rice requirements in 1990. 

In the case of land, projections are based on assumptions of (a) a one per 

cent annual increase in total land cultivated (excluding area second 

cropped), and (b) an increase of one-and-a-half per cent annually in the 
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gengraphic area utilized to produce rice. These estimated represent a sharp 
slackening in land settlement as compared to postwar rates and reflect the 
growing volume of evidence that the Philippines is beginning to approach 
physical limits to the land suitable for cultivation of present crops with 
current techniques, particularly land suitable for wet rice cultivation. 

Table 2 

Philippines: Summary of Projections of Extension of 
Geographic Area Under Cultivation, 1965-1990 

Area under cultivation in 1990 
(has., exclusive of area in second crops) ............ 9,618,000 

Increment of area brought under cultivation, 1965-1990 
(has., exclusive of Orea in second crops) ............ 2,118,000 

Area allocated to production of rice in 1990 
(.has., exclusive.of area in second crops) ............ 3,835,000 

Increment of area allocated to production of rice, 1965-1990 
(has., exclusive of area in second crops) ............ 1,192,000 

Increment of rice output attributable to increment of area al
located to production of rice (MT, palay equivalent) .... 1,210,000 

Next, the study presents two alternative projections of potential ir
rigation development between 1965 and 1990 and estimates the public 
capital expenditures (at 1965 prices) required to complete the irrigation 
development in these projections. In contrast to the earlier estimates, 
theie projections do not represent predictions of what will happen, but 
are estimates of what could happen if Philippine political leaders and the 
society generally recognize the dimensions of the commitments necessary 
to sustain adequate levels of rice absorption over the next quarter-century. 
In essence, Irrigation Prolection I consists of an estimate of the total 
amount of land to which gravity and pump irrigation could be extended. 
It is based on firm information in surveys of seven major Philippine river 
basins which have been completed for the Philippine government by the 
Bureau of Reclamation of the United States government. 

Although the estimate of gravity and pump irrigation potential is re
latively firm, there is no implication in the estimate that this potential will 
be developed. The challenge to realize the potential for gravity and pump 
irrigation will require the mobilization of fiscal, human, and material re
sources many times the amounts of such resources allocated to irrigation 
development in the past. After two years, the Rice and Corn Productivity 
Coordination Council (revised) Master Plan for irrigation development for 
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rice self.sufficiency by 1970, is lagging badly and is unlikely to materialize 

on schedule. There is little evidence in the past performance of the Phil

ippine public sector to encourage optimism in assessing the prospects that 
met. At the same time, itthe targets in Irrigation Projection I will be 

must be emphasized that the irrigation goals in our projections of possible 

development are clearly within the society's capabilities if political leader

ship should measure up to the task. 

Irrigation Projection Ii includes a substantial program of storage 
and pump irrigairrigation superimposed on the development of gravity 

The caveat expressed in the immediatelytion in IrrigationProjection I. 
The fiscal, material,preceding paragraph requires double emphasis here. 

the target in Irrigation Proand human resources necessary to complete 
jection II are clearly within Philippine capabilities. Whether or not they 

the quality of are mobilized to achieve those targets will depend upon 
over the next 25 years.legislative and executive leadership 

Table 3 

Philippines: Summary of Alternative Projections of Irrigation 
Development, 1965-1990 

Irrigation Irrigation 

Projection I Projection II 

Geographic area irrigated and planted to 
first crops, 1990 (has.) .......... 1,980,000 2,380,000 

Increment in geographic area irrigated and 
planted to first crops, 1990 (has.) .. 1,230,000 1,630,000 

Total area of irrigated rice plantings, first 
and second crops, 1990 (has.) ...... 2,637, 3,527,000 

Increment in .total area of irrigated rice 
plantings, first and second crops, 
1964-66 to 1990 (has.) .......... 1,688,000 2,578,000 

Increment of rice output attributable to 
projected expansion in irrigation (MT, 
palay) .......................... 1,274,000 2,497,000 

The final section of the study uses available information on recom

mended levels of application to estimate the quantities of fertilizer and 

other modern inputs - pesticides, herbicides, fungicides - required if 

existing high yielding rice varieties should be planted in 1990 on the 

irrigated area included in the alternative irrigation projects. Subsequent
ly, cost data are used to estimate the market value of these input quantities 
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and the resulting value estimates are combined with projections of cash 
labor outlays and irrigation fees to estimate requirements of working cap
ital in 1990. In addition, estimates of the capital cost (1965 prices) of 
the required expansion in the productive capacity of the Philippine fer
tilizer industry are developed using available investment data. No compar
able estimates of capital needs for production of requirements of pest
icides, herbicides, and fungicides are presented. 

Obviously, the projections of modern input requirements are no better 
than the irrigation projections themselves, which, as was emphasized pre
viously, are merely non-controversial assessments of irrigation development 
within Philippine capabilities. The mechanistic estimation procedure em
ployed, however, detracts from the emphasis which needs to be given to 
irrigation development if historical levels of Philippine cereals absorption 
are to be maintained. The productivity of new rice varieties combined 
with the "package" of modern inputs will be critically dependent upon 
adequate and controlled supplies of water. 

Table 4 

Philippines: Summary of Projections of Requirements of Some "Modern 
Inputs" for Cultivation of High Yielding Rice Varieties on 
Irrigated Area Planted to Rice In 1990 

Irrigation
Projection I 

Irrigation 
Projection II 

Nitrogenous fertilizer required for irrigated 
plantings of rice in 1990 (MT nitrogen, 
levels of application recommended for 
IR-8 variety of rice) .............. 207,000 284,000 

Outlays for agricultural chemicals (insect
icides, herbicides, fungicides) required 
for irrigated plantings of rice in 1990 
(P, 1965 prices, levels of application 
recommended for IR-8 variety of rice) 501,000,000 670,000,000 

Estimated total cash outlays for labor re
quired for irrigated plantings of rice in 
1990 (P) ........................ 158,000,000 212,000,000 

Estimated total irrigation fees charged 
against irrigated rice plantings in 1990 
(P. 1966-67 rates) ............... 139,600,000 166,800,000 

Increment of output attributable to "mod
ern inputs" necessary to fill "gap" in 
Low Projection of rice requirements 
1990 IMT, palay) ................ 

in 
3,261,000 2,038,000 
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Table 4 (continued) 

Increment of output attributable to "mod
ern inputs" necessary to fill "gap" in
 
High Projection of rice requirements in
 

1990 (MT, 	 palay) ............. 7,228,000 6,005,000
 

Note: 	 Nitrogen applied to rice plantings in 1964 estimated to total 
15,000 MT. The retail value of imports of agricultural chem. 
icals in 1965 estimated to be P16 million. 

Table 5 

Philippines: 	 Estimated Capital Requirements Necessary to Provide 
Some "Modern Input" Requirements for Irrigated Plant
ings of Rice in 1990 

Irrigation Irrigation 
Protection I Projection 11 

Public capital cost of projected expansion in 
irrigation facilities (P million) .......... 1,962 7,520 

Capital cost of expansion in capacity to pro
duce nitrogenous fertilizer required by irri
gated rice plantings (P million) ......... 540 757 

Working capital (cash balances of farm enter
prises plus credit) required by plantings of 
high yielding rice varieties on irrigated area 
in 1990 (P million)" ................. 1,089 1,447 

a 	 Including estimated cash outlays for nitrogenous fertilizers, fungicides, herbicides, pesticides, labor, 
and Irrigation fees 
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Table 6 

Philippines: Summary Table 
Low Projection of H:gb Projection of 
Rice Requirements Rice Requirements 

Rice requirements in 1990, (MT, palay) ...................... 
 9,685,000 13,652,000Average annual palay production, 1964-1966 (MT) .............. 3,940,000 3,940,000Increment of palay production required, mid-1960s to 1990 (MT) 5,745,000 9,712,000 

Irrigation Irrigation Irrigation Irrigation
Increment of palay output attributable to expansion Projection I Projection II Projection I Projection II 

in geographic area planted to rice (MT) ......... 1,210,000 1,210,000 1,210,000 
 1,210,000
Increment of palay output attributable to expansion

in irrigated area planted to rice (MT) .......... 1,274,000 2,497,000 1,274,000 2,497,000 
- "Gap" to be filled by modem inputs; new varieties,fertilizer agricultural chemicals, and so forth (MT) 3,261,000 2,038,000 7,228,000 6,005,000 

5,745,000 5,745,000 9,712,000 9,712,000 

Irrigation IrrgationProjection I Projection Irrigat:on IrrigationII Projection I Projection II 
Average yield increment from irrigated rice plantings 

in 1990, necessary to meet estimated rice require
ments in 19901 (Kg. of palay per hectare) ....... 1,237 
 578 2,741 1,703

Average yield increment from rainfed and irrigated
plantings of lowland rice in mid-1960s necessary to 
meet estimated rice requirements i' 1990 b (Kg. of 
palay per hectare) .......................... 1,807 1,807 3,388 3,388 

a For details of calculations, see p 100b Increase In average yield (from plantings equivalent to rainfed and Irrigated plantings iM crop years 1964-1966)Ings in 1964-1966 necessary over average annual yields from such plant.to meet required increment In oalay productionput Incr. ments attributable to additional land brought 
under alternative estimates of rice requirements in 1990. Assumes that outunder cultivation are realized, but no Irtigation development takes place For average annual plantings of lowland rice and yields in 1964-1966, see Table 15 



The task of meeting rice and other cereals requirements in the future 
is a formidable one, but there are three favorable factors "going for" the 

Philippines. First, plant breeders have prcduced new varieties of rice 
which, if they receive recommended levels of modem inputs in conjunction 
with adequate and controlled supplies of water, clearly embody the yield 

]potential necessary to meet rice requirements over the next quarter-century. 
Second, the rate at which traditional values and attitudes of the Filipino 
small holder will change in the future probably will ensure that elements 
of peasant traditionalism will not be a serious constraint on the increases 
in productivity required over the next quarter century. Confidence in 
this prediction is supported by the individualism evident in the rapid ex
tension of cultivation over the postwar period. It is also supported by the 
tentative and encouraging response of rice farmers to the opportunities to 
increase their productivity and incomes which is evident in current pro
grams to propagate high yielding rice varieties. Finally, the vigorous private 
sector can be depended upon to bring into existence the marketing, milling, 
warehousing and transportation facilities at rates which will not impede the 
necessary expansion in aggregate rice availability. Similarly, Filipino en

trepreneurs, with, or without the collaboration with large international 
chemical firms, undoubtedly can mobilize Filipino resources as necessary to 
produce the estimated requirements of complex modern inputs. The nature 
and extent of future participation of non-Filipino resources in this process, 
of course, will be a Philippine decision. To make the foregoing assess
ment, is to emphasize once again the critical responsibility of the political 

leaders. They are responsible to mobilize the fiscal and human resources 

which will ensure that lack of irrigation facilities does not prevent adequate 
expansion of Philippine cereals production over the next quarter-century. 

Promising Philippine economic development and industrialization since 
1950 has been sustained by a process of rapid agricultural development 
which is imperfectly perceived and little appreciated. A basic consequence 
of public economic policies since 1950 has been the imposition of forced 

savings on the agricultural sector - particularly the export sector - which 
sectors.were used to subsidize the burgeoning industrial and commercial 

In important respects, this major transfer of income duplicated a develop
ment process which can be identified in the histories of Japan, the United 

States, the Soviet Union, and other countries which have sustained econo
mic growth over prolonged periods. In the case of the Philippines, this 

structure of policy was socially tolerable because agricultural output - de

pressed by the capital destruction and dislocation of the war - expanded 
following Liberation at rates in excess of the growth of agricultural popula

[ 10] 



tion and real welfare of the average smallholder and tenant-cultivator in. 
creased slowly. 

The Philippine society now is confronted by the necessity to adapt 
to a fundamentally changed pattern of agricultural development. Basic 
constraints on land settlement appear to be imminent and Philippine agri
culture must increasingly meet requirements of cereals and export crops 
by improvements in productivity. In time, this will require an intensi
fication of policy emphasis upon agricultural development, which hereto
fore could be - and was - neglected because agriculture was expanding 
autonomously and rapidly. The change in policy ultimately required, does 

not foreclose emphasis on policies for industrialization. It is the obvious 
and, perhaps, the only path to Philippine industrialization. Moreover, it 
has been the path that can be identified in the histories of all developed 
countries. Without improvements in agricultural productivity, which "feed" 
aggregate demand and facilitate the necessary mobilization of savings in the 
most populous sector, industrialization and development will be slower 
than they need be and the continuation of the Philippine political sys
tem may be jeopardized by social instability. Agricultural development 
and industrialization are not alternatives in any meaningful sense, they are 
mutually reinforcing. In order to have effective policies to support both 
goals requires the Philippine society to take steps to ensure that institu
tions of the public sector function effectively in mobilizing national cap 
abilities. This will not be an easy task 

We choose to emphasize the need for new commitments, policies and 
institutions to facilitate the inevitable transformation which faces Philip
pine agricultural development as additional land suitable for cultivation be
comes scarce. Candor compels us to admit, however, that agricultural dev
elopment may remain "autonomous" over the next twenty-five yeais in 
the sense that the role of public resources and leadership may be no more 
important to expansion of the cereals sector over this period than they have 
been to growth in the past. An important part of the required expansion 
may result from the spread of vigorous individualism to the agricultural 
sector, including the smallholder cultivators of lowland rice, which will 

ensure the realization of a substantial part of the yield increments possible 

from rainfed cultivation with more modern inputs. Having made this ad
mission, we point out that throughout Philippine history to 1067, population 

increased to 35 million; the next 35 million of population almost certainly 

will materialize by 1990; and a third 35 million probably will be eating 

rice in 2000. 
fill 



We dose with a final projection in which we have great confidence. 

Numerically small elements in the Philippine society may seize upon this 

study as evidence that the authors seek to keep Filipinos "hewers of wood 

On the contrary, we contend that the permanence
and drawers of water". 
of such a role for Filipinos generally, may be assured by neglect of agricul

agricultural sector has
tural development: Improved productivity of the 

been a prerequisite for Philippine development and industrialization in the 
Once the auto. 

past and will continue to be a prerequisite in the future. 
- from which the 

nomous process of agricultural development of the past 
is slowed and eventually interrupted

economy has derived great benefits 
by limits on land settlement, the process of agricultural development must 

must confront and
change character. The Philippine society ultimately 


solve this policy problem. Hopefully, it will do so early rather than late.
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CHAPTER II 

THE ABSORPTION OF RICE AND OTHER CEREALS, 1910-1965, 
AND PROJECTION OF FUTURE CEREAL REQUIREMENTS 

Introduction 

The purpose of Chapter II of this study is to establish a statistical base 
from which rice and other cereal requirements of the Philippine population 
can be projected into the future. Such projections in turn, will be used in 
subsequent chapters to support estimates of input requirements of capital
invested in irrigation facilities and in fertilizer capacity, as well as quantities
of fertilizer and other agricultural chemicals, vorking capital and pioduc
tion credit, necessary to achieve projected levels of rice and other cereal 
requirements. 

Following a brief survey of the structure of the Philippine agricultural 
economy, historical data on plantings, yields and production of agricultural 
crops, particularly rice and corn, are analyzed to establish the outlines of 
agricultural development from 1910 through 1965. Domestic production
of the latter crops has provided the basic caloric requirements of the Phil
ippine population in the past and almost certainly will do so in the future. 
Subsequently, data on domestic production of rice and coin are adjusted
for milling recovery rates, diversion to industrial uses, allowances for seed 
and wastage, and net imports, to establish the pattern of apparent direct ab
sorption of milled rice and milled corn equivalent. These data are com
bined with net imports of wheat flour equivalent to analyze levels of direct 
absorption of cereals by the Philippine population since 1910. Chapter I 
concludes with a discussion of the procedure for projecting rice and cereal 
requirements through 1990 and the projections are presented. 

The statistical data supporting he analysis and projections are in
cluded in the Statistical Appendix to this chapter. 

STRUCTURE OF THE AGRICULTURAL ECONOMY 

The Philippine agricultural economy is customarily described in terms 
of two sectors; a sector producing the basic food requirements of the 
population and the export crop sector. Making this distinction, however,
is not to identify technological dualism as a dominant characteristic of the 
agricultural economy. Such dualism, in which a food crop sector of tradi
tion-bound, technologically static, small-scale, subsistence units exist in 

[13] 



juxtaposition with, but economically unintegrated with an export sector 
organized into large-scale, capital-intensive, plantation-industrial enterprises, 
is frequently attributed to underdeveloped, export-specialized economies. 
This concept has limited relevance for the Philippines. 

Both the food crop sector and the export sector, with the exception of 
sugar cane production, are dominated, both in number of enterprises 
and land used, by small-scale producing units. The Agricultural Census of 

area of 3.6 hectares of1960 enumerated 2,166,210 farms with an average 
which 2.6 hectares were under cultivation in annual and perennial crops. 
The average size of farm varied from a low of 1.67 hectares for tobacco 
farms and 2.50 hectares for corn farms to a high of 13.9 hectares for sugar 
cane farms and 5.8 hectares for abaca farms. Only in sugar cane produc
tion, where farms larger than 200 hectares occupied 43 per cent of the 
total area, do farms of this size account for as much as one-tenth of the 
land in farms specializing in the production of a particular crop. 

Table 7 

Philippines: Size of Farm by Crop Category, 19608 

Number Average Proportion of Total Area 
of Area In Size of Farms of 

Farms Farms Farms 10 Has. Farms Larger 
(000) (000 Has.) (Has.) or More Than 200 Has. 

All farms ........ 2,166.2 7,772,5 3.6 .332 .082 
Rice (Palay) ..... 1,041.9 3,112.1 2.98 .200 .018 

.010Corn ........... 378.8 949.3 2.50 .202 
Sugar Cane ...... 17.8 249.4 13.86 .801 .433. 
Abaca .......... 36.0 209.0 5.81 .486 .078 

22.9 38.4 1.67 .083 .000Tobacco ......... 

Coconut ......... 440.3 1,938.6 4.40 .382 .034
 

In view of the rapid growth in the Philippine population and the 
lagging generation of employment outside the rural sector, the prospect of 
reducing the proportion of the population dependent upon agriculture in this 

century is remote and the prospect of reducing the absolute numbers of 
Filipinos engaged in agriculture is non-existent. This conclusion, combined 
with the existcnce of imminent constraints upon expansion in land under 
cultivation, leads to the further conclusion that the land input into the 

average agricultural enterprise in the Philippines is not going to increase. 

Over the decade and a half ending with 1965, plantings of food crops 
have ranged from 70 to 81 per cent of the total area planted with rice and 
corn accounting for from 60 to 69 of the percentage points. Over this 
period, the area planted to corn steadily increased relative to that planted 
to rice until for the five years ending with 1965, corn plantings averaged 

a Bureau of Census and Statistics, Census of the Philipplnes, 1960, Agriculture, Vol. II, Summary Report. 
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64 per cent of rice plantings as compared to an average rqtio of 42 per cent 
in the period of 1950-54.1 During the decade of the 1930s, five-eighths 
of the total area planted was in rice and corn with plantings of rice aver
aging three times those of corn. 

Since 1960, plantings of the remaining food crops, root crops, veget
ables, fruits and other perennial crops, have occupied about 900,000 hec
tares, or 11-13 per cent of total plantings. This ratio has remained relative
ly steady throughout the post war period. 

Table 8 

Philippines: Area Under Cultivation, 1951-1965a 
(000 Hectares) 

Crop Year 
or Average 
for Period 

Total Area 
under Culti. 

vation b Rice 
Food Crops 

Corn Other 
Export 
Crops 

1951-55 5,899 2,535 1,121 704 1,539 

1956 6,817 2,743 1,675 858 1,541 
1957 7,004 2,768 1,787 905 1,555 
1958 6,997 3,154 1,381 935 1,526 
1959 7,910 3,329 2,107 915 1,559 
1960 7,596 3,307 1,846 856 1,587 

1961 7,834 3,198 2,046 875 1,716 
1962 7,918 3,179 2,016 878 1,847 
1963 7,934 3,161 1,950 869 1,957 
1964 7,956 3,088 1,898 883 2,080 
1965 8,245 3,200 1,923 874 2,250 

Before concluding this brief summary of the food crop economy sup
plying the domestic market, it should be pointed out that major shares of 
the output of sugar, coconuts and tobacco, which are classified as export 
crops, are consumed domestically. If the data on the areas planted to 
food crops are increased by the areas which have been planted to export 
crops but which represent resources supporting domestic consumption of the 
latter, it becomes clear that the actual share of cultivated land applied to 
meeting the consumption requirements of the Philippine population since 
1950 has ranged from 80 to 85 per cent. 

In the case of the export crop sector, American colonial commercial 
policy of mutual free trade between the Philippines and the United States, 
I Philippine agricultural statistics are compiled for crop years ending June 30, approximately the 

beginning of the rainy, flrst-crop season Postwar crop years are tabulated under hyphenated 
years, as 1964-65, which ended June 30, 1965 Prewar statistics are tabulated under crop years
designated by a single year, as 1940, which ended June 30, 1940 

a Estimates of Department of Agriculture and Natural Resources Hereinafter referred to as DANR. 
b Includes area planted to second, dry season, crops. 

[15] 



which prevailed from 1913 to 1935, stimulated rapid expansion in Philip
the early 1930s, appine production of coconuts and sugar until, by 

proximately one-third of the total area planted was devoted to export 

crops. Although this American policy shifted significantly with the Phil

ippine Independence Act of 1934, export production expanded slowly over 

the remaining years until the outbreak of World War II. 
ex-Following the war, the Philippines chose to maintain the prewar 

change party which substantially overvalued the peso and expansion in 
lagged behind growth elsewhere in the agriculplantings of export crops 

tural economy. For the decade 1951-1960, the area planted to export crops 
remained stable, ranging from 1,520,000 to 1,587,000 hectares, and was 

1939 and 1940 (see Table A3). As a result,below levels prevailing in 
the proportion of export crops in the total area planted declined steadily 

until in 1959 and 1960, it amounted to one-fifth. Although exports of 

coconut products (in the aggregate) were substantially in excess of prewar, 

sugar exports remained stable at the level defined by the Philippine quota 
were well below levels mainin the American market, and abaca exports 

tained in 1930s. 
In the meantime, successive exchange decontrol steps which culminated 

in the devaluation of the peso at the beginning of 1962 established strong 

incentives to export expansion. As a rc.ault, plantings of export crops in

creased rapidly following 1960, until in 1965 they- reached 2,250,000 hec
levels of such plantings maintained durtares, almost half again as large as 

ing the decade 1951-1960. In 1965, plantings of export crops amounted 

to 26 per cent of the total planted area. 

THE RICE AND CORN ECONOMY 

The essential nature of Philippine agricultural development over the 

past half century is well understood and adequately documented. The 

basic caloric intake of the population has been provided by domestic pro

duction of rice and"corn and per capita production of these cereals has re

mained relatively stable since 1920. Over this period, the per capita area 
no tendency to increase, which, givenplanted to rice and corn has shown 

the preceding statement, means that yields (in the aggregate) also have 

remained relatively stable. In other words, Philippine agricultural develop

ment since 1920, has been essentially a process of expanding land under 

cultivation at a rate approximating the rate of population growth. 

During the decade 1910-1919, the Philippines remained a rice deficit 

country with imports of milled rice equal to 33 per cent of estimated domes

tic production during the first five years of the decade and to 22 per cent 

during the second five years. During the decade of the 1920s expansion 

in the area per capita planted to rice accelerated and dependence upon 
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imports declined rapidly. Over this decade, imports averaged 3.3 per cent 
of estimated domestic production. The period of the 1930s was one of 
slow expansion in the area planted to rice, declining per capita plantings, 
and slightly reduced dependency upon imports of milled rice which aver
aged 2.5 per cent of estimated domestic production over this period. 

In the case of corn, which occupied about one-third of the area of 
rice, per capita plantings remained quite stable throughout the 30 years
prior to World War II, yields were equally stable, and the Philippines
remained self-sufficient in this cereal which provided from one-sixth to 
one-eighth of the cereal calories absorbed by the population over this pe
riod. 

The disruption of World War II, produced far-reaching changes in 
the agricultural sector. Land went out of production during the war 
and the initial three postwar years through 1948 were years of rehabilita
tion in which aggregate plantings and production of rice and corn recover
ed to earlier levels. In the meantime population had continued to increase 
and the area per capita planted to rice and corn combined remained be
low prewar levels. The next decade, through 1959, was a period in which 
the extension of cultivation proceeded faster than population growth and 
the area per capita planted to cereals slowly climbed until peak prewar
levels were attained in crop years 1959 and 1960 Within this basic 
change, however, there'was a fundamental bhift in the proportions allocated 
to the two crops as the share of corn in the area planted to cereals per
capita increased until it reached three-fifths of that planted to rice Under
lying this change was the extension of cultivation to rougher land less 
Quitable for lowland rice 

The ominous implications in this process of development as cultiva
tion was extended to marginal lands under conditions of'rapid population
growth began to appear following 1959. Over the next six years the total 
area under cultivation (including plantings of second crops) increased by
335,000 hectares, or by four per cent, as compared to the increase in pop
ulation of 22 per cent. Over this period the area planted to rice and 
corn declined by 313,000 hectares or by six per cent. On the other 
hand, plantings of export crops, stimulated by the successive decontrol 
measures of the late 1950s which culminated in the devaluation of the peso 
at the beginning of 1962, expanded by 691,000 hectares. In the aggre
gate, the transfer of land resources from cereals production to export pro
duction accounted for approximately half of the expansion in the latter 
sector. Fortunately, the consequences of the rapid decline in per capita
plantings of cercals was eased by significant improvement in yields of 
both rice and corn plantings and total production of cereals increased al
though at a rate well below that of population growth. 
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To summarize; the Philippines over the past half century has exper. 
ienced a sustained process of agricultural development in which new land 
was brought under cultivation and the rural population redistributed to 
frontier areas of land colonization. In the aggregate, the per capita area 
planted to cereals and production per capita have remained stable. This 
means, of course, that yields in the aggregate have remained relatively stable. 
The latter generalization conceals the yield differentials from rice and 
corn plantings in the established rice-producing areas of Central Luzon 
as compared to the frontier areas of Mindanao and the Cagayan Valley 
of Northern Luzon which account for a disproportionate share of the 
expansion in area planted since World Wor II. There is clear evidence 
of yield improvement in the long established and relatively high-yielding 
rice areas of Luzon over the past decade and a half. This is to say, that 
the decline in average productivity of land planted to rice which should 
have resulted from the extension of cultivation to marginal lands in recent 
years has been offset by the improvement in yields from established re
iatively well-irrigated areas of fertile alluvial soils. 

Table 9 

Philippines: Yields of Palay b' Region, 1954-1965 a 
(MT per hectare harvested) 

Crop National Central Southern and Cagayan 
Year Average Luzon Western Mindanao Valley 

1.591953-54 1.20 1.33 3.18 

54-55 1.21 1.50 1.93 1.30
 

55-56 1.21 1.50 1.93 1.30
 
56-57 1.21 1.61 1.36 1.25
 
57-58 1.02 1.41 1.03 1.08
 
58-59 1.12 1.51 1.04 1.28
 

1959-60 1.13 1.39 1.03 1.38 
60-61 1.16 1.57 1.13 1.09 
61-62 1.23 1.79 1.14 1.21 

1.82 	 1.2862-63 1.25 	 1.27 
63-64 1.24 1.86 1.26 1.13 

1.2164-65 1.25 1.82 1.04 
65-66 1.31 1.98 1.05 1.52 

The solution to the problem of providing the cereal calories required 
by the Philippine population over the next quarter century becomes more 
clear with each passing year as the margin of cultivation is extended to 

Stattsa 	 International Rice Research Institute, Department of Agricultural Economics, Compilation of 

tical Data, Rice, Table 6.
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less productive land. As population increasingly presses on land resources 
suitable for cereals production, caloric requirements will have to be met 
by yield increases. 

ABSORPTION OF CEREALS 

Rice ii consumed directly as milled rice, the availability of which 
includes domestic production of palay adjusted for wastage, use for seed, 
and for the recovery rate in milling, plus net imp.,ts of milled rice, less net 
additions to inventories. In estimating direct absorption of milled rice, 
no allowance for changes in inventories has been made because DANR es
timates of stocks of rice, both government and commercial, exist only for 
the period following 1957. The available statistics, however, provide no 
evidence of a secular trend, or pattern of instability in stocks which would 
be of statistical significance in assessing trends in the absorption of cereals 
(see Table A20). 

Over the period 1947-1965, the apparent direct per capita absorption 
of milled rice varied from a low of 75.6 kg. per capita for the crop year 
1946-47 to a high of 91 9 kg. for the crop year 1964-65. Absorption in 
crop years 1947 and 1948 was low because of the partial recovery of pro
duction in the early years following World War II. Absorption in crop 
year 1964.65 also was affected by special circumstances, namely, the un
precedented import of 600,000 metric tons of rice which was the amount 
"certified" as the "shortage" of rice in that year. As is well known, it 
has become a practice of the Philippine Executive to import large amounts 
of rice in election years to ensure stable and low prices of rice and 1965 
was the year of a presidettial election. If we eliminate the rehabilitation 
years 1947-48, and the terminal year 1964-65 from the series, the apparent 
per capita absorption of milled rice varied from a low of 77.7 kg. to a high 
of 85.6 kg. and there was no clear tendency for per capita absorption to 
increase over the postwar period in which per capita real income rose 
substantially. 

Examination of per capita direct absorption of milled rice over the 
longer period, 1910-1965, reveals that absorption reached a peak in the 
1920s and subsequently declined in the 1930s, but throughout the period 
from 1915 to 1940 absorption remained above levels prevailing after World 
War 11.2 

In the case of milled corn products, per capita direct absorption (ex
cluding inventory changes) has varied over the period following the war, 

2 The decline In milled rice absorption In the postwar period as compared to earlier periods is more 
apparent than real. The use of commercial milling recovery rates to adjust pelay prodctlon for 
loss In milling. introduces an upward bias, the relative importance of which has shifted over the 
period examined. The proportion of palay production milled mechanically has increased over time 
end the share prepared by home "pounding" has declined. Upward bias arises because the recovery 
rates for home pounding average some 15-25 percentaoe points lower than in mechanical milling. 
It should be pointed out that adjustment for this factor would contribute to greater stability in 
per capita absorption of rice over the entire period 1910-1965 
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from 14.6 1,. to 23.6 kg. with a clear increasing trend. During this 
period direct absorption of calories in the form of milled corn products 
averaged one-fifth to one-quarter those obtained from milled rice which 
dominates the total pattern of cereals absorption. (see Table A12) When 
we extend the analysis to the prewar period, we find that per capita direct 
absorption of ground corn products was relatively high during the period 
1915-1925. Absorption declined thereafter, and was fairly stable during 
the 1930s at levels substantially below those prevailing in the postwar 
period. Because per capita production and absorption of milled corn pro
ducts fluctuated around a smaller base, they have been less stable than 
have comparable indexes for milled rice. 

Per capita absorption of wheat flour equivalent (excluding inventory 
changes) over the postwar period has varied from one-twelfth to one-sixth 
of milled rice absorption by weight and has been relatively volatile from 
year-to-year (see Table A12). This instability reflects the relatively small 
volume of wheat flour absorption and the fact that availability was sub
ject to stringent and variable import controls throughout most of the post
war period. Although wheat flour absorption has been volatile, the trend 
has been increasing and when the series is extended back to 1910, the 
increasing trend in absorption is evident throughout the period 1910-1965. 

To summarize to this point; Philippine per capita absorption of milled 
rice over the postwar period has remained somewhat below earlier levels 
and has displayed basic stability with no increasing trend. On the other 
hand, per capita absorption of wheat flour and milled corn equivalent have 
been relatively unstable around an increasing trend. The net effect of 
these changes, therefore, has been to substitute both milled corn and wheat 
flour for rice in the diet of the average Filipino. 

There remains the problem of combining the three cereals into a 
single index of per capita cereals-absorption. This was done by combining 
them by weight, as the caloric content by weight of milled rice, milled 
corn and wheat flour are virtually identical.3 

The effect of combining the three cereals is to produce an index of 
per capita absorption of cereals which is more stable than any one of the 
component indexes as the decline in postwar absorption of milled rice, as 
compared to prewar, is offset by the increase in the per capita absorption 
of milled corn and wheat flour. For the 35 years following 1930 through 
1965 (excluding the period of World War II), per capita direct absorp
tion of milled rice, milled corn equivalent and wheat flour equivalent 
combined per annum varied from a minimum of 98.4 kg. in crop year 
1935, to a maximum of 125.4 kg. in 1964-65. Annual per capita absorp
tion, moreover, has be-en much more stable since World War II than it 

3 FAO, Food Composition Tables for Intwnational Comparlsons, Nutritional Studies No 3, 1949. Aver
age caloric content (calories per kilcram) are listed as follows. Rice, milled white, 3,600, corn, 
whole meal, 3,560, corn, dgerminated meal, 3,630, wheat flour, white, low extraction, 3,64. 
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was in the interwar period. If we eliminate crop year 1965 from the 

time series of total cereal absorption for the reasons which were discussed 

earlier, annual per capita absorption of cereals over the postwar period, 
low of 99.1 kg.ranges from a high of 117.8 kg. in crop year 1963 to a 

in 1947. 
Before leaving analysis of per capita cereals absorption, two issues 

remain to be considered. First, is the need to identify factors other than 
cereals absorption and to assesspopulation which may have influenced 

One suchthe direction and significance of the influence of such factors. 


factor is the downward shift in the age composition of the Philippine
 

population as improved infant and child mortality rates and apparent in

in fertility have interacted to increase the proportion of the young,creases 
years, in the total population. To assess thisparticularly those under 15 

standards of cereals absorption wereinfluence, recommended nutritional 
applied to the age and sex distribution of the population for the three 

1939, 1948, and 1960.4 This calculation indicates that the census years 
reduction in total cereals absorption called for by the declining age com

position of the population in 1960 as compared to 1939 is of the order 

of magnitude of 2.3 per cent. 
that the effect of the decliningIt should not be concluded, however, 

age of the Philippine population was to reduce the quantity of average 
this factor was offset by othercereals demanded and that the effect of 

per capita cereals intake, therebyinfluences which operated to increase 
explaining the stability in total absorption. Inasmuch as per capita ab

sorption of cereals in the Philippines remained well below recommended 
it seems unlikelynutritional standards throughout the period 1930-1965, 

that the increasing proportion of young in the population had a significant 

impact on the actual absorption of cereals. 
Table 10 

Philippines: Population Distribution by Age Group, 
Censuses of 1939, 1948, 1960 

1960
1939 1948 

CumulativeCumulative Cumulative 

Age Group Per Cent Percentage Per Cent Percentage Per cent Percentage 

16.3 16.3 15.6 15.6 16.9 16.9Under 5 yrs..... 

5-14 years ..... 26.8 43.1 28.6 44.2 28.8 45.7
 

15-24 " ...... 19.9 63.0 19.9 64.1 19.5 65.2
 
13.6 77.7 13.0 78.225-34 .. ..... 14.1 77.1 

87.5 87.535-44 .. ..... 9.2 86.3 9.8 9.3 

45-65 .. ..... 10.2 96.5 9.4 96.9 9.8 97.3
 

65 yrs. & over ... 3.5 100.0 3.2 100.0 2.7 100.0
 

by sex, age, and intensity of physical
A For reco nme-udd nutritional levels of cereals absorption 

activity. we Republic of the' Philippines, Food and Nutrition Center, Publication No. 76 (Revised 

Jani-,a, 10 1963) 
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Absorption of cereals conceivably has been influenced by changes in 
per capita real income which had recovered to 1938 levels by 19485 and 
thereafter, through 1965, increased by two-fifths. On the other hand, the 
two existing studies of income elasticity of Philippine demand for various 
cereals, conclude that the income elasticity of demand for rice is very low 
or negative for the three categories of population studied - Manila, other 
urban, and rural.0 In the case of corn, the coefficients are negative for all 
categories; 7 and for wheat flour, positive for all categories.8 For cereals 
in the aggregate, the available studies suggest that increase in per capita 
real income following 1938 exerted a negligible effect on absorption. 

More interesting was the shift in the composition of total cereals ab
sorption as corn was substituted for rice in the average diet. This is sur
prising in view of the persistent observation that Filipinos prefer rice to 
corn and will shift consumption to rice when real income rises. The avail
able supplies of both cereals were consumed throughout a period in which 
per capita real income was increasing and in which the price of corn did not 
decline relative to the price of rice (see Table A21 ). The explanation for 
the observed shift from rice to corn lies in basic shifts in the supply con
ditions for the two cereals. Supplies of corn increased relative to those 
of rice because the margin of cultivation was extended from alluvial valleys 
onto rougher land. The rural population was redistributed to the frontier 
areas and corn absorption increased relative to rice because (a) population 
increased relatively in the areas where corn was produced and (b) lack of 
transport and marketing facilities necessitated direct, subsistence consump
tion. 

It should also be remarked that the proportion of corn in total cereals 
absorption increased although relative prices of corn tended to remain above 
those for rice (see Table A21). Also interesting is the fact that per 
capita cereals absorption remained steady over the decade and a half through 
1965 in spite of the softness of cereal prices relative to other internal 
prices.9 The index of cereal prices remained below the retail price index 
(Manila) of foodstuffs generally and substantially below the cost of living 
index (see Table A21).10 

5 Marvin E. Goodstein, The Paceand Pattern of Philippine Economic Growth: 1938, 1948 and 1956,
Cornell Southeast Asia Pro.ram Data Paper No. 48, Cornell University, July 1962, p 25 

6 AGRECO, The Phillppilne, Long-Term Projection of Supply end Demand for Selected Agricultural
Products, U S Department of Agriculture, ERS Foreign-34, p 96 and H.L Cook, at al, Long-Ringe 
Requirements for Selected Foods in the Philippines (international Cooperation Administration, Ma
nila, 1957), p 18. The surveys of household expenditures o"i which the estimates of Income elasticity
coefficients in these studies were based, raise legitimate doubts about the value of the estimates.
 

7 The rapid Increase In corn absorption over the postwar pIriod in which per capita real income
 
was Increasing can only raise doubts about the usefulness of the estimates of Income elasticities.
 

8 Significant rural-urban differences revealed by household budget surveys points up the influence of
 
urbanization in increasing per capita absorption of wheat flour equivalent.

9 See Ruben Trinidad, "A Measurement of the Nation's Output at Constant Prices," Statistical Reporter 
(3), April 1959, pp 23 31 

10 During the postwar period, It was Philippine policy to import marginal quantities of rice in order 
to implement a stable retail price policy For analysis of Philippine agricultural price policies, 
seeU N, ECAFE, Food and Agricultural Price Policies, pp. 95-100. 
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No attempt has been made to quantify the influence on cereals ab
sorption of the declining average age of the Philippine population, the 
increase in per capita real income, or the postwar softness of cereals prices 
relative to other items in the cost of living. We consider that the negative 
effect of the first factor was small and that it was offset by the small 
positive effect of the third factor and that the influence of real income was 
small and of indeterminate direction. The influence of (a) increasing ur
banization and (b) the changing proportions in which land was allocated 
to alternative uses as cultivation was extended had significant effect on the 
composition of cereals absorption but little impact on per capita intake.1 

A second issue to be raised concerns the discrepancies between the 
production estimates of the DANR for crop years 1960, 1948 and 1939 
and production for those yeais reported in the agricultural censuses. In 
the case of rice production, the DANR estimates exceeded those of the 
censuses in eech year and by a relatively stable ratio. In 1960, the DANR 
estimate was 115 per cent of production reported in the census, in 1948, 
116 per cent, and in 1939, 125 per cent. In the case of corn production, 
DANR estimates were biased downward in 1948 and 1960 and upward 
in 1939. In 1960, the DANR estimate was 81 per cent of production re
ported in the census and in 1948, 80 per cent. The ratio of upward bias 
in 1939 is smaller, but has not been calculated as production reported by 
the census is distributed between shelled corn and ears of green corn. 

If the DANR estimates of rice production fbr the years 1930-1940 and 
1947-1965, are adjusted by the average ratio of their downward bias in the 
three census years, and if DANR corn production estimates for the years 
1947-1965, are adjustud by the average ratio of their downward bias in the 
two postwar census years, the net effect is to reduce estimates of per capita 
absorption of cereals combined by 4-7 per cent. The calculated ratio of 
upward bips in the DANR rice and corn estimates combined, declines over 
the postwar period as corn was substituted for wheat in the Filipino diet. 

If the census figures accurately reflect persistent bias in the DANR 
estimates, the projections of c--reals requirements in the future will be under
stated in proportion to the net upward bias in the divergent rice and corn 
production estimates of the DANR. Alternative prejections using adjusted 
absorption estimates have not been made although adjusted estimates of 
production and absorption are presented in appendix tables A14-A18. 

PROJECTION OF RICE REQUIREMENTS 

Making projections is at best precarious, and the issue is complicated 
in the case of Philippine rice requirements by the considerable and uncer
tain variation possible over the next 20 years in factors which will affect 
rice consumption. Therefore, two projections are presented; one encom-
II 	Another related issue not treated in this stud' Is the absorption of cerll substitutes such as sweet 

potatoes and cassava which contribute significantly to the caloric Intake of the Philippine population. 
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passing alternative "low" estimates of rice requirements and a second 
which accommodates alternative "high" estimates. 

The basic factor influencing rice requirements in the future will be 
population growth. On the basis of an assumed moderate decline in fer
tility (and mortality), the most recent projections of Philippine population 
anticipate 70,536,000 people living on the idlands by 1990. Alternatively, 
if fertility remains at the rate of 1960-65 (and mortality declines mod
erately) the population will reach 77,721,000 by 1990.12 One reason for 
making two sets of estimates of rice requirements is to allow for these 
alternative sets of demographic assumptions. More basic in explaining the 
divergent projections of rice requirements, however, are the alternative as
sumptions of per capita cerals absorption and its rice component. 

In the Low Rice Projection, which incorporates the lower estimate 
of population in 1990, we assume that (a) per capita direct absorption 
of cereals, which has remained remarkably stable since 1930, will be main
tained in the future at the average annual rate sustained from 1949 
through 1964 and (b) the proportion of rice absorption in total cereals 
absorption which prevailed during 1949-1964 will continue in the future. 
In other words, we assume that annual per capita absorption of cereals 
in the future will be 112 kh., of which 83 kg will be provided by milled 
rice. The projection also provides for the elimination of rice imports by 
crop year 1970 and the maintenance of rice self-sufficiency thereafter. 

We consider the Low Projectiondescribed above to be a conservative 
minimum estimate of future rice requirements because of (a) factors which 
will tend to lead to the substitution of rice for other cereals in future 
absorption and (b) factors which will tend to increase per capita cereals 
absorption. 

First, yield increases in rice production are expected to be more sub
stantial than those presently anticipated from corn plantings. Current 
optimism about the future of Philippine rice yields arises in the research 
results of the International Rice Research Institute and other institutions, 
including the Bureau of Plant Industry. In view of the gap between re
commended nutritional levels and current rates of cereals absorption, 
increases in rice production are likely to be consumed directly. Moreover, 
to the extent that rice production expands more rapidly than the avail. 
ability of other cereals, relative price changes may occur which will act to 
reverse the tendency, evident over the postwar period, for other cereals to 
be substituted for rice in total cereals absorption. 

Second, and more important, is the pressure on rice supplies which 
is likely to arise as the availability of milled corn and wheat flout for 
12 F.W. Lorlmer, "Analysis and Prolections of the Population of the Philippines," In First Cen-Isa-e 

an Population (Proceedings of the Conference sponsored by the Population Institute of theUniversity
of the Philippines, Quezon city, 1966). p. 301, adjusted to June 30 by Interpolation. 
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direct consumption tend to lag behind population growth in the future. 
Implicit in our Low Projectionof future rice requirements, is the expectation 
that per capita absorption of milled corn and wheat flour combined will 
be maintained at average levels prevailing from 1949 through 1964. This 
requirement can be met by some combination of yield increases in corn 
production, expansion in the area planted to corn, and increased imports 
of corn and/or wheat flour equivalent. The changes required to main

aretain per capita absorption of milled corn and wheat flour obviously 
formidable. Expansion in corn plantings will be subject to limits on suit
able land and the pressures to shift resources to rice production as yield 
"breakthroughs" improve the returns to land planted to rice relative to 
its use for corn production. The postwar increase in corn supply has 
come from expansion in the area cultivated whereas in the future the 
burden will have to fall primarily on yield increases which currently are 
not in sight, at least in the magnitude required to maintain per capita 
absorption. 

The prospects of maintaining per capita corn and wheat flour absorp
tion through imports are no more promising. Pressures on foreign ex
change earnings are heavy at present and are unlikely to be moderated in 
the future.is 

In addition to supply factors affecting the relative availability of rice, 
corn and wheat so as to increase the share of milled rice in total direct 
cereals absorption there are a number of demand factors which, in the 
future, may result in increased per capita absorption of cereals including 
milled rice. There are good reasons for believing that the stability in 
per capita absorption of rice since 1949 has reflected supply limitations 
rather than demand behavior. Expansion in cereals output in the post
war period has been constrained by the necessity of tiirning to less pro
ductive land and, beginning in the 1960s, by the diversion of land to 
export crops. Moreover, although the supply of rice has been augmented 
by imports, the magnitude of these has been determined by administra
tive decision rather than by market demand, and there has been little 
carry-over from one year to the next. 

Under conditions where supply were less constrained, several demand 
factors leading to an increase in per capita rice consumption would be 
permitted freer play. One is the increase in the population of the areas 
in which rice is the main cereal of the diet relative to the population of 
the corn areas. Between 1948 and 1960 the share of the Visayas (the 

major corn eating area) in the total population declined from 35.0 per 

13 To provide wheat necessary for per capita absorption of wheat flour equivalent In 1990 of 99 kg., 
the average level sustained during the five years 19611965, will require wheat grain Imports totalng 
966,000 M T The foreign exchange requited for estimated imports in 1990. would be .64 million 
as compared to $28 million in 1965 (wheat imports valued using unit value, f.o b., of wheat Im. 
ports in 1965). 
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cent to 29.9 per cent. 14 There is little reason to expect this trend to 
be reversed in the future given the pressures on land in that part of the 
Philippines and the resulting incentive to migrate. Similarly, to the ex
tent that fertility and adult mortality decline, the age structure of the 
population will shift upward in the direction of those having higher ca
loric requirements. 

A number of additional forces can be identified which will act to 
increase per capita rice consumption although they are likely to be of 
negligible importance in the aggregate. First, is the possibility of a more 
equal distribution of income which will increase the share going to those 
whose income elasticity of demand for rice is higher. Second is the 
possibility of changes in the occupational structure of the population to 
increase non-agricultural activity involving more intensive labor and thus 
greater nutritional demands. Third, is the possibility of greater per ca
pita indirect absorption of cereals in the form of feed for livestock and 
poultry as per capita real income rises in the future. To the extent that 
this occurs, particularly the diversion of corn to feed uses, pressures 
will arise to maintain direct cereals absorption through increased con
sumption of rice and/or wheat flour. 

The last factor listed above may be offset by increased supplies of 
sorghums and other animal feeds. Promising techniques for second sea
son production of new crops in rotation with rice are being developed
and, as they spread through the country and output of such crops in
crease, corn supplies may be released to replace rice in direct human 
consumption. Still another influence acting to moderate demands on rice
supplies is the likelihood of more rapid population growth in urban areas 
such as Metropolitan Manila, where per capita rice consumption is lower 
than in the rural areas. 

A final factor relevant to assessment of future rice requirements is 
the income elasticity of demand. On the basis of the evidence cited ear
lier, it would seem that, in the aggregate, the income elasticity of demand 
for rice in the Philippines is virtually zero, or perhaps slightly negative.
Alternatively, if the stability of per capita rice absorption in the post
war period is explained largely by supply factors, as has been suggested,
then more rice would have been consumed at the then-existing prices
had it been available. If this was the case, the pressure of rising per
capita real income must be accorded at least some positive role in pro
jecting future rice requirements. 

We have confined ourselves to identifying the diverse influences 
which may exert significant effect on absorption of rice and other cereals 
14 	Census of the Phlilpnes, 10. Populalon and Housing, Vol. I1: Summary Report. (Part I: "Po

pulation"), Table 2 
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in the future, The net effect of these influences is not clear and at
tempts to quantify their significance do not promise to yield reliable 
results. 

To encompass the various factors discussed above which may operate 
in the future to increase per capita absorption of rice, an alternative High 
Rice Projection of future rice requirements is presented. This projection 
assumes that (a) the rate of per capita cereals absorption increases by 
1990 from the annual average of 112 kg. sustained during 1949-1964 
to 120 kg., the recommended nutritional intake;15 (b) the entire increase 
in total cereals absorption is met by increased direct absorption of milled 
rice, and (c) rice imports are eliminated by mid-1970. We further assume 
that current leveJ7 of fertility will persist in conjunction with slightly 
lower mortality, resulting in the higher of the alternative paths of popula
tion growth. 

Rapid substitution of rice for other cereals in the diet of the average 
Filipino is built into the High Rice Projection, as we have assumed that 
total absorption of cereals other than rice remains constant while popula
tion is growing rapidly. Over the period of the projection to 1990, annual 
per capita milled rice absorption increases by 23 kg., to 106 kg., or by 
28 per cent. Over this period, annual per capita absorption of milled 
corn equivalent and wheat flour equivalent combined declines from 29 kg., 
to 14 kg. 

We consider our High Projection of rice requirements to be "con
servative" in the sense that it almost certainly will include all possible in
crements in per capita absorption of milled rice. It is likely that in
creases in yields will characterize corn production in the future. Similarly, 
additional land will be brought under cultivation and a relatively large share 
of such land is likely to be planted to corn. These factors will tend to 
increase production and support higher levels of total direct absorption 
of milled corn which will moderate pressures to maintain per capita ce
reals absorption by consuming more rice. 

On the side of imports, it is likely that net imports of wheat flour 
(and corn) will increase as export earnings and foreign exchange ex
penditures continue their postwar expansion. 

It is worth noting that the High Rice Projection will accommodate 
extreme values of income elasticity of demand for rice and rather high 
coefficients for cereals combined. For example, if per capita real income 
should increase over the period to 1990 at the rate of one per cent per 
year, and if other factors affecting absurption remain unchanged, the im

15 To avoid unrealistically large increases in required polay production in the Initial years of the period 
covered by the High Rice Projection, we assume that the required increase In annual per capita 

Increase per capitaabsorption of cereals Is postponed until the mid.l7s. The required in annual 
absorption of cereals necessary to achieve the recommended nutritional level occurs In 2 kg In. 
crements every five years beginning In 1975. 
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plicit average income elasticity of demand for cereals combined for the 
period of the projection would be .25. If real income should increase by 
one-and-a-half per cent, the implicit average income elasticity of de
mand for cereals combined would be .16. Since annual per capita ab
sorption of rice increases from 83 kg. at the beginning of the projection 
period to 106 kg. in 1990, the implicit average income elasticity co
efficients for rice alone are unrealistically high; .62 if per capita real 

income increases by 1.5 per cent year and .98 if the rate of increase is 1.0 
per cent. 

Under the Low Rice Projection, the Philippines will require 9.7 
1990, 246 per cent of the productionmillion metric tons of palay in or 

the High Rice Proof 4.0 million tons in the 1965 crop year. Under 
jection, rice requirements will total 13.7 million metric tons of palay in 

1990, or 346 per cent of palay production in 1965. The alternative 

estimates of population growth account for 24.9 per cent of the difference 
between the two projections of rice requirements in 1990 and 75.1 per 

cent is explained by the increase in milled rice absorption in the High 

Rice Projection.16 Of the latter increment, 25.9 percentage points are 

due to the increment of cereals absorption necessary to reach recommended 

nutritional levels which is built into the High Rice Projection 

Assuming rice imports are to be eliminated by 1970, and do not re

appear, the "Low" and "High" Projections call for increases in average 
annual palay production of 245,000 and 265,000 metric tons respectively 
between 1965 and 1970, or from six to six-and-a-half per cent of produc

tion in 1965. From 1970, the average annual increments in palay pro

duction necessary to the alternative projections diverge at increasing rates, 
reaching 267,000 metric tons for the Low Projection in the period 1985
1990 and 557,000 metric tons for the High Projection.7 

The divergent projections of future rice requirements provide a margin 
for error which almost certainly will bracket levels of cereals absorption 
which are likely to materialize and, at the same time, are consistent with 
maintenance of social and political stability in the Philippines. The Low 
Projection, in and of itself, represents a formidable challenge to the agri
cultural economy but one which is clearly necessary and one which is also 
within Philippine capabilities. 

After prolonged sifting of the evidence we predict that Philippine per 
capita cereals absorption in 1990 will be closer to the lower of the alterna
tive levels projected for that year. 

16 Necessary to maintain 1949-1964 levels of combined cereals absorption In the absence of any Increase 

in total absorption of milled corn and wheat flour. 
decline in the required average annual Increment17 The time series for the Low Projection shows a 

In production after the elimination of Imports in 1970 followed by a rise. 
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Table 11 

Philippines: "Low" Projection of Rice Requirements, 1970-1990 

(1) (2) 	 (3) (4)) (5) 
Incrementin Palay 

Projected 	 ProductionRequired Average Annual 
Estimated Aggregate 	 Projected Aggregate Over Average Annual Incrementin 
Population Milled Rice 	 Palay Production Outputof Palay, Palay Production 
(As of June30)a Requirement b Requiredc 	 1964-1966 Required 

Index 
Year 000 MT MT 1964-66 = 100 MT MT 

,o 1970 37,852 3,142,000 5,197,000 130.9 1,227,000 245,000 d 

1975 44,397 3,685,000 6,096,000 133.6 2,126,000 180,000 

1980 52,016 4,317,000 7,142,000 179.9 3,172,000 209,000 

1985 60,820 5,048,000 8,351,000 210.4 4,381,000 242,000 

1990 70,536 5,854.000 9,685,000 246.0 5,715,000 267,000 

a 	F W Lorrner, "Analysis and P-ojeztiotis of the Population of the Philippines,'" n First Conference on Population (Proceedings of the Conference sponsored by 
the Population Institute of the Universi-y of the Philipiines. Quezon City, 1966). p 301. (Hypothesis C) Lorimer's estimates, which are as of February 15. 

have been adjusted to mid-year by interpolation.
b 	Col (1) multiplied by 83.0 kg. which is the average apparent per capita direct absorption of milled rice during 1949-64 (For the underlying data see 

Appendix Table A6 
c 	Metric tonnage equal to Col. (3) divided by 0 6045. (For derivation of this conversion factor, see note b, Table A6 Estimated average annual palay 

production for crop years 1964-1966 equalled 3,940,000 tons 
d Refers to 1965-70 average 
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Table 12
 

Philippines: "High" Projection of Rice Requirements, 1970-1990
 

(1) (2) (3) (4) (5) (6) 

Projected Projected Projected Aggregate 
Increment inPalay 
ProductionRequired 

Average An
nual Incre-

Estimated 
Population 

Aggregate 
Cereal 

Aggregate 
Milled Rice 

Palay Production 
Requiredd 

Over Average Annual 
Output of Palay, 

ment in Palay 
Production 

(As of June30) a Requirement b Requirementsc Index 1964-1966 Required 
Year 000 MT MT MT 1964-66=100 MT MT 

1970 38,162 4,274,000 3,200,000 5,294,000 133.4 1,324,000 265,000e 

1975 45,372 5,172,000 4,099,000 6,780,000 170.8 2,810,000 297,000 

1980 54,138 6,280,000 5,206,000 8,613,000 217.0 4,643,000 366,000 

1985 64,783 7,644,000 6,571,000 10,870,000 273.8 6,900,000 451,000 

1990 77,721 9,327,000 8,253,000 13,652,000 346.0 9,682,000 557,000 

a Lorimer, p 301 (Hypothesis A) adiusted to mid-yearb For 1970, Col (1) multiplied by 1120 Kg , which is the average apparent per capita direct absorption of milled rice, wheat flour equivalent and milledcorn equivalent combined during 1949-64 (For the underlying data, see Appendix Tables A12 and A13 Starting with 1975. it Is assumed that the percereal requirement increases by 2 0 Kg every five years and that in 1990 the intake equals the recommended nutritional level per epita of 120.0 Kgc Col (2) minus the apparent aggregate direct absorption of wheat flour equivalent and milled corn equivalent combined for 1965, which amounted to1,073,687 metric tons (See Appendix Tables AS and A10.)d Metric tonnage equal to Col (3) divided by 0.6045 (For derivation of this conversion factor, see Note b, Table AS). Estimated e annual palayproduction for crop years 1964-1966 equalled 3,940,000 tons. 
e Refers to 1965-70 average 
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Table Al 

Philippines: Population, 1910-1965u 
(Mid-year) 

Year 
Population

(000) Year 
Population

(000) 

1910 8,220 1935 14,731 
1911 8,387 1936 15,084 
1912 8,576 1937 15,445 
1913 8,786 1938 15,814 
1914 9,016 1939 16,000 

1940 16,460 

1915 9,269 
1916 9,542 1947 17,786 
1917 9,836 1948 19,144 
1918 10,314 1949 19,674 
1919 10,324 1950 20,275 

1920 10,445 1951 20,894 
1921 10,673 1952 21,533 
1922 10,908 1953 22,191 
1923 11,152 1954 22,869 
1924 11,405 1955 23,568 

1925 11,666 1956 24,288 
1926 11,935 1957 25,030 
1927 12,212 1958 25,795 
1928 12,498 1959 26,584 
1929 12,792 1960 27,410 

1930 13,094 1961 28,313 
1931 13,405 1962 29,257 
1932 13,724 1963 30,241 
1933 14,051 1964 31,270 
1934 14,387 1965 32,345 

a P: ulillo ceuse 
an Statistics. 

191, 193 1948Iand 1960. Other entries are estimates of Bureau of Census 
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Table A2 

Real Income and Real Consumption Expenditures 1947-65Philippines: 
(1955 prices) 

Per Capita

Private
 

Consumption
Natona Private Per Crpita 
Income b Index Expendituresb IndexIncome Consumption 1951-55=1001951-55=100 (P)

Year (P Million) (P Million) (P) 
76.677.0 226

1947 4,341 4,246 231 

1948 4,806 4,521 251 83.7 236 80.0 
267 90.5260 86.71949 5,106 5,250 

91.7 253
1950 5,567 5,137 275 85.8 

271 91.9277 92.31951 5,788 5,667 
288 97.6288 96.01952 6,211 6,195 

100.3
1953 6,734 6,569 303 101.0 296 

301 102.0309 103.01954 7,060 6,884 
107.8107.7 318

1955 7,624 7,501 323 
310 107.1 

1956 8,293 7,666 341 113.7 
110.5342 114.0 3268,550 8,156 
109.21957 

8,317 340 113.3 322
1958 8,766 

350 116.7 326 110.5
1959 9,438 8,778 

327 110.8350 116.81960 9,519 9,092 
112.2118.7 331

1961 10,090 7,362 356 
336 113.9

1962 10,411 9,844 356 118.7 
362 120.7 319 108.1

1963 10,933 9,674 
120.7 322 109.2

1964 11,301 9,722 362 
330 111.9

1965 11,872 10,687 367 122.3 

Output at Prices". Statistical Aril 1959, pp. 23-31 For sub-
For 1947-1956, see Ruben F. Trinidad. 'A Measurement of the Nation's Constant Reporte (3). 

a 
Accounts, published in the April issue of The Statistical Reporter. Note that the latest revisions of the National 

sequent years. see Philippine National 
Accounts were used for tt'esuccessive years.
 

b For population estimates 
 see Table Al 



Table A3 

Philippines: Area Under Cultivation, 1930.1965k 
(000 Hectares) 

Crop Year Rice Corn Export Cropsb 

1930 1,813 517 1,386 
1931 1,791 524 1,376 
1932 1,782 577 1,364 
1933 1,854 629 1,391 
1934 2,004 539 1,428 

1935 1,964 567 1,379 
1936 2,049 685 1,427
 
1937 2,061 659 1,472 
1938 1,912 703 1,454
 
1939 1,965 817 1,631 

1940 2,080 913 1,645 
1947 1,880 812 1,329 
1948 2,026 826 1,375 
1949 2,164 866 1,434 
1950 2,214 909 1,467 

1951 2,252 953 1,530 
1952 2,466 1,044 1,524 
1953 2,655 1,101 1,539 
1954 2,645 1,120 1,556 
1955 2,656 1,388 1,544 

1956 2,743 1,675 1,541 
1957 2,768 1,787 1,555 
1958 3,154 1,381 1,526 
1959 3,329 2,107 1,559 
1960 3,307 1,846 1,587 

1961 3,198 2,046 1,716 
1962 3,179 2,016 1,847 
1963 3,161 1,950 1,957 
1964 3,088 1,898 2,087 
1965 3,200 1,923 2,250 

a DANR estimates. 
b For years 1930.37 and I939, plantings Include coconuts, sugar can., ebaca and tobacco, but do not 

Include minor crops. 
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Table A4 

Philippines: AU.. Oliiiitdio Rice aW Yields, 1910.1965 a 

Crop Year Rice Ara Yields, Area Planted to 
ol Aieraze Hectares POY Rice and Corn 
lor Period Hectares Per Capita b Kg./Heclare HectaresPerCapita 

757 .1731910-14 1,140,194 .133 
1915-19 1,251,342 .127 960 .171 

1920.24 1,650,636 .151 1,102 .201 

1925.29 1,770,180 .145 1,199 .188 

.135 .1751930-34 1,848,558 1,188 

1935.40 2,005,240 A29 1,104 .177 

.1511946-47 1,879,600 .106 984 

1947-48 2,026,380 .106 1,111 .149 

1948.49 2,164,100 .110 1,106 .154 

1949-50 2,214,000 .109 1,151 .154 

1950-51 2,251,800 .108 1,177 .153 

1951-52 2,466,040 .115 1,162 .163
 

1952-53 2,655,000 .120 1,148 .169 

1953-54 2,645,440 .116 1,184 .165 

1954-55 2,655,540 .113 1,203 .172
 

1955-56 2,742,480 .113 1,206 .182 

1956-57 2,768,120 .111 1,194 .182 

1957-58 3,154,100 .122 1,016 .176 

1958.59 3,329,410 .125 1,107 .204
 

1959.60 3.306,460 .121 1,131 .188 

1960.61 3,197,750 .113 1,159 .185 

1961-62 3,179,190 .109 1,230 .178
 

1962-63 3,161,320 .105 1,255 .169 

1963.64 3,088,000 .099 1,244 .159
 

1964-65 3,200,000 .099 1,248 .158
 

Oeparlment Economics, 
Cemplatle" of Staistica$ Data. Nice, Table 3

a DANR etilmates Irom International Rice Research Institute. o Agricultural 

b For populaio.,estimales. we Table Al All conversion$ of crop ear values$o per capil bails usa 
Inputs Intomidyear population estormais The rationale for this procedure i that the output and 

agriculture d irng the crop year support the population existing It the end of the crop year 
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Table AS
 

Philippines: Am Planted to Corn and Yields, 1910.1965 a
 

Crop Year 
ofAerage 
/or Period Hectares 

Corn Area 
Hectares 

Per Capitab 

Yields,
Sbelled Corn 
Kl.lHectere 

1910-1914 347,242 .040 642 
1915-1919 430,642 .044 969 
1920-1924 544,178 0.50 774 
1925-1929 530,210 .043 816 
1930-1934 557,368 .041 667 
1935-1940 723,992 .046 605 

1946-1947 812,300 .046 581 
1947-1948 826,490 .043 628 
1948-1949 866,200 .044 617 
1949-1950 909,000 .045 631 

1950-1951 953,170 .046 633 
195f-1952 1,043,970 .048 730 
1952-1953 1,101,250 .050 644 
1953-1954 1,120,000 .049 697 
1954-1955 1,388,000 .059 555 

1955-1956 1,675,000 .069 542 
1956-1957 1,787,000 .OT1 501 
1957-1958 1,381,000 .054 617 
1958-1959 2,107,000 .079 482 
1959-1960 1,846,000 .067 631 

1960-1961 2,046,000 .072 591 
1961-1962 2,016,000 .069 628 
1962-1963 1,950,000 .064 653 
1963-1964 1,898,000 .061 681 

1964-1965 1,923,000 059 683 

DANR estilmeas, For production, area planted and yield series, 1910-1954, se DANR, hiPPiuIe 
Apicelteral Sleatles, Vol. I (Manila, 1955). Production and area planted series for subsequent 
years from IRRI, Cempitllatn, a%.ell., Tables 1 end 2. 

b For polpulItion estimtes, sea Table Al. 
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Table A6 

Philippines: Production, Net Imports and Apparent Absorption of Milled Rice, 1946.1965 

Production Net Imports Apparent Per 
Production Mdled Rice Milled Rice Aailability CapJaAbsorption 

Crop of Paloy Equivalentb Equhaletc Milled Rice d o/Miled Rice a 
Year MT MT MT MT Agf 

1946-47 2,088,240 1,262,341 83,880 1,345,221 75.6 
47-48 2,240,853 1,354,596 96,656 1,451,252 75.8 
48-49 2,491,289 1,505,984 135,576 1,641,560 83.4 
49-50 2,606,058 1,575,362 neg. 1,575,362 77.7 

1950-51 2,616,390 1,581,608 129,864 1,711,472 81.9 
51-52 2,830,745 1,711,186 63,112 1,774,298 82.4 
52-53 3,144,156 1,900,641 neg. 1,900,641 85.6 

- 53-54 3,182,432 1,923,780 42,616 1,966,396 86.0 
= 54-55 3,201,521 1,935,319 63,504 1,998,823 84.8 

1955-56 3,272,939 1,978,492 42,392 2,020,884 83.2 
56-57 3,345,543 2,022,381 77,896 2,100,277 83.9 
57-58 3,203,093 1,936,270 230,664 2,166,934 84.0 
58-59 3,684.061 2,227,015 6,496 2,233,511 84.0 
59-60 3,739,059 2,260,261 neg. 2,260,261 82.5 

1960-61 3,704,311 2,239,256 9,200 2,248,456 79.4 
61-62 3,909,586 2,363,345 30,560 2,393,905 81.8 
62-63 3,966,507 2,397,753 4 2,397,757 79.3 
63-64 3,842,398 2,322,730 298,858 2,621,588 83.8 
64-65 3,991,984 2,413,154 559,560 2,972,714 91.9 

a 	DANR estmialtes fron IRRI, Cmnpilmtion, Op. cit., Table 3. 
It Is assumed that 7% of palsy production Is absorbed in wastage and used as seed. For the 93% of palsy which Is milled, the recovery rats is assumed 

to be 65%. To obtain estimated production of milled rice, multiply palsy production by factor..6045 (.93 x .65 
c Bureau of Census and Statistics, Foreign Trade Statistics of the Philippines. Calendar year. Second year listed nr crop year.
 
d Production of milled rice equivalent plus net Imports of milled rice.
 
* It is assumed that milled rice availability Is consumed directly. 



Table A7 

Philippines: Production, Imports and Apparent 
Absorption of Milled Rice 1910-1940 

Crop Year 
or Average 
for Period 

Production 
of Paya 

MT 

Production 
of Miled Riceb 

MT 

Imports of 
Milled Rice C 

MT 

Apparent Direct
Absorption ot 
Milled Rice 

MT 

Apparent 
Direct Absorp
lion of Milled 
Rice Per Capita 

Kg 

1910-1914 864,577 522,637 172,983 695,620 80.9 
1915-1919 1,201,647 726,396 157,807 884,203 89.7 

1920-1924 1,818,760 1,099,440 67,032 1,166,472 106.8 
--

-. 
1925-1929 
1930 
1931 
1932 
1933 
1934 

2,123,202 
2,269,824 
2,184,173 
2,080,769 
2,105,092 
2,332,053 

1,283,476 
1,372,109 
1,320,333 
1,257,825 
1,272,528 
1,409,726 

65,968 

10,528 
11,592 
12,880 
19,488 

1,176 

1,349,444 

1,382,637 
11331,925 
1,270,705 
1,292,016 
1,410,902 

110.4 
105.6 

99.4 
92.6 
91.9 
98.1 

1935 
1936 
1937 
1938 
1939 

2,016,304 
1,857,662 
2,420,692 
2,303,189 
2,296,511 

1,218,856 
1,122,957 
1,463,308 
1,392,278 
1,388,241 

4,648 
91,112 
71,960 

9,072 
85,064 

1,223,504 
1,214,069 
1,535,268 
1,401,350 
1,473,305 

83.1 
80.5 
99.4 
88.6 
92.1 

1940 2,362,746 1,428,280 38,136 1,466,416 89.1 
a DANR estimates from IRRI, Compilation, op. cit, Table 3
b Production of palsy converted to production of milled rice by first reducing pallay production by

7% for wastage and seed and then applying the milling conversion factor by weight of .65. 
c Bureau of Customs, Annual Report of the Insular Collector of Customa. For 1939 and 1940, Bureau 

of Census and Statistics, Yearbook of Philippine Statistics, 1140. 



Table A8 

Philippines: Production, Net Imports and Apparent Absorption of Shelled Corn, 1946-1965 
ApparentDirect 

ApparentDirect PerCapita 

Production Net Imports Availability Absorption of Absorption of 
Shelled Cornof Shelled of Shelled of Shelled Per Capita Shelled Corn 

Corn Availability c Productsd Products
CornbCrop Corn a MT Kg

Year MT MT MT Kg 
26.7 259,558 14.63,187 475,3811946-47 472,194 
27.2 284,024 14.8 

47-48 519,012 1,178 520,190 
27.5 295,933 15.0 

48-49 534,067 7,936 542,003 
28.6 316,877 15.6 

49-50 573,734 6,626 580,360 


458 603,645 28.9 329,590 15.8

1950-51 603,187 

51-52 761,873 30 761,903 35.4 415,999 19.3 

52-53 709,479 neg. 709,449 32.0 387,359 17.5 

53-54 780,999 16 780,916 34.1 426,380 18.6 
32.7 420,403 17.8

54-55 770,127 (159) 769,968 20.4907,411 37.4 495,4471955-54 907,377 34 

36.2 494,637 19.8
56-P7 895,356 10,572 905,928 

33.8 476,230 18.5
57-58 852,070 20,147 872,217 

35.3 512,847 19.358-59 1,015,900 (76,620) 939,280 
42.1 630,494 23.059-60 1,165,300 (10,549) 1,154,751 

1960-61 1,209,600 (6,155) 1,203,445 42.5 657,081 23.2 

61-62 1,266,300 14 1,266,314 43.3 691,408 23.6 
694,991 23.062-63 1,272,800 78 1,272,878 42.1 
705,848 22.663-64 1,292,700 62 1,292,762 41.3 

40.7 717,961 22.264-65 1,312,700 2,248 1,314,948 
ciL..
a DANR eslimates from IRRI. Complatien Op. Table 2. 

year basis Second year listed under crop year. Nat exports in pa
of Census and Statistics, Foreign Trade Statistics of the Philippines. CalendarBureaurentheses. 

c For population estimates, sea Table Al. 
It Is assumed that 30% of shelled corn availability Is diverted to livestock and poultry feeds and to 

d To obtain direct absorption of shelled corn products, s It Is further assumed that the extraction rate for 
sad manucring) and 5% is allocated to w•stage and to use aS

industrial uses (not including corn products consumedIs averaged To estimates shelled 
corn milling (including starchmanufacturing whem extraction rate 56-60%) 84%. obtain of 
directly, multiply availability by .546 (.65 x 84). 



Table A9 
Philippines: Production, Imports and Apparent 

Absorption of Corn, 1910-1940 

Net Imports
Crop Year Productionof of Shelled 
or Average ShelledCorna Cornb 
for Period MT MT 
1910-1914 222,984 n.r. 

1915-1919 417,240 n.r. 
1920-1924 421,401 (16) 
1925-1929 432,402 1,542 
1930 361,323 9,722 
1931 338,637 6,372 
1932 407,550 (1)
1933 412,509 7,152 
1934 338,694 (552) 
1935 295,545 3 
1936 363,147 (52)
1937 437,646 (53) 

c To obtain the diret absorption of hlled corn products, it is assumed that 30 per cent of outputIs diverted to livestock p try feeds and other industrial uses (not Including starch manufactur-Ing), and 5 per cent is a as wastage and seed corn. It is further assumed that the extractionrate for corn milling (including starch manufacturing where the extraction rate Is 56-60 per cent)a d0 per cant To obtain the estimates of the apparent direct absorption of milled Corn,sheld corn availability Is miultiplied by the factor .52 (.65 x .80). 

1938 500,574 
1939 459,135 

1940 578,751 

a DANR estimata.
b Bureau of Customs Anmal Report of

of Census and Statistics, Yearbook of 

n.r. 
11 

6,585 

the Imular Colloat of Customs. 
Philippine Statistics, 1940. Net 

Apparent Direct 
Availability ApparentDirect Absorptionof 
of Shelled Absorptionof MilledCorn 

Corn Milled Corn 9 PerCapita
MT MT Kg

222,984 115,952 13.5 

417,240 216,965 22.0 
421,385 219,120 20.1 
433,944 225,651 18.5 
371,045 192,943 14.7 
345,009 179,405 13.4 
407,549 211,925 15.4 
419,661 218,224 15.5 
338,142 175,834 12.2 

295,548 153,685 10.4 
363,095 188,809 12.5 
437,593 227,548 14.7 
500,574 260,298 16.5 
459,146 238,756 14.9 
578,751 300,951 18.3 

For 1939 and 1940, Bureau 
exports In parentheses. 



Table AIO 

Philippines: Imports of Wheat, Wheat Flour and Wheat Flour Products and 
Apparent Per Capita Absorption of Wheat Flour Equivalent, 1946-1965 

Imports of Wheat Flour and Flour Equivalenta 	 Apparent
Per Capita 

Vermicelli, Availability Absorption
Macaroni, of Flour ot Wheat Flour 

ec. Imports Is Equivalent Equivalent dCalendar 'Wheat Importsis FlourImportsC 

Year MT 	 MT MT MT K 
8.91947 --- 155,711 2,376 158,086 

1948 -. 165,418 3,800 165,218 8.6 

1949 99 192,502 3,346 195,947 10.0 

1950 176,556 1,261 177,817 8.8 

1951 -.- 216,134 1,522 217,656 10.4 

-, 1952 37 195,974 1,319 197,330 9.2 

-.- 166,986 1,611 168,597 7.6 
N, 1953 

1954 -.- 187,745 1,752 189,497 8.3 

1955 16 244,730 2,305 247,051 10.5 

1956 -.- 215,101 500 215,600 8.9 

1957 - 286,616 379 286,995 11.5 
11.91958 6,208 299,479 196 305,884 

1959 57,314 139,542 548 197,404 7.4 

1960 82,656 161,767 54 244,477 8.9 

1961 178,493 80,211 (1) 258,703 9.1 
167 252,628 8.61962 231,940 20,521 
323 317,367 10.51963 294,596 22,448 

1964 249,000 58,193 322 307,515 9.8 

1965 312,132 52,680 539 365,351 11.3 

a Bureau of Census and Statistics, Foreign Trade Statistics of the Philippines. Statistics of wheat, wheat flour, macaroni and vermicelli imports for period 

Philippines! Long-Term Projection of Supply and Demand for Selected Agricultural Products, USDA, ERS-Feregn-4d,1946-60 are republished in AGRECO, 
p. 172. 

b Wheat imports converted to flour equivalent using recovery factor by weight of .72. Macaroni and vermicelli products converted to flour equivalent by 

factor 1 0 
c 	In order to keep the data for 1961-65 comparable to the figures in the AGRECO study, we have used the date for Import classification 046 less Imports 

of meal of wheat and spelt, but including imports of flour for non-food uses 
d For population estimates, see Table Al. 



Table All 

Philippines: 	 Imports and Apparent Absorption 
of Wheat Flour Equivalent, 1910-1940 

Calendar 
Year 

Net Imports ol 
Wheat Flour a 

MT 

1910-1914 35,778 

1915-1919 34,712 

1920-1924 48,762 

1925-1929 71,515 

1930 70,539 

1931 79,013 

1932 69,225 

1933 69,382 

1934 69,567 

1935 71,454 

1936 91,655 

1937 75,288 

1938 92,471 

1939 100,264 

1940 102,085 

Net-Imports o]

Macaroni and 

Vermicelli in 


Flour Equwalenta

(MT) 

1,000 

1,292 

1,549 

1,994 

1,858 

2,325 

2,138 

2,365 

1,894 

1,850 

2,152 

2,356 

2,280 

2,325 

1,920 

Absorption of 
Apparent

Wheat Flour 
Equivalent

MT 

Absorption ol 
Apparent

Wheat Flour 
Equivalent
Per Capita

Kg 

36,778 4.3 

36,004 3.7 

50,311 4.6 

73,509 6.0 

72,397 

81,338 

71,363 

71,747 

71,461 

5.5 

6.1 

5.2 

5.1 

5.0 

73,304 

93,807 

77,644 

94,751 

102,589 

5.0 

6.2 

5.0 

6.0 

6.4 

104,005 6.3 

a Bureau of Customs, Annual Report of the Insular Collector of Customs. For 1939 and 1940, Bureau 

Statistics, Yearbo6-1of Philippine Statistics, IM0. No Imports of wheat reported.of Census and 
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Table A12
 
Philippines: Apparent Per Capital Direct Absorption oF Milled Rice,
 

Wheat Flour Equivalent and Milled Corn Equivalent, 1910-1965
 
Apparent PerCapita ApparentPerCapita 

Apparent Per Capita DirectAbscption ot DirectAbsorption of 
Direct Absorption of Wheat Flour Equiva- of Milled Corn 

Crop Year Milled Rice lent a Equivalent 
orAverage Index Index Index 
for Period Kg 1951-=100 Kg 19"1-55=100 Kg 19 53---100 
1910-1914 81.0 96.3 4.3 46.9 13.5 75.3 
1915-1919 89.7 106.6 3.7 40.2 22.0 112.9 
1920-1924 106.8 126.9 4.6 50.0 20.1 112.9 
1925-1929 110.4 131.9 6.0 65.2 18.5 103.9 

1930 105.6 125.5 5.5 59.8 14.7 82.6 
1931 99.4 118.1 6.1 66.3 13.4 75.3 
1932 92.6 110.1 5.2 56.5 15.4 86.5 
1933 91.9 109.2 5.1 55.4 15.5 84.3 
1934 98.1 116.6 5.0 54.3 12.2 68.5 
1935 83.1 98.8 5.0 54.3 10.4 58.4 
1936 80.5 95.7 6.2 67.4 12.5 70.2 
1937 99.4 118.1 5.0 54.3 14.7 82.6 
1938 88.6 105.3 6.0 65.2 16.5 92.7 
1939 92.1 109.5 6.4 69.6 14.9 83.7 
1940 89.1 105.9 6.3 68.5 18.3 102.8 
1946-47 75.6 85.1 8.9 91.3 14.6 77.6 
1947-48 75.8 90.1 8.6 95.7 14.8 83.4 
1948-49 83.4 99.1 10.0 108.7 15.0 84.7 
1949-50 77.7 92.2 8.8 95.7 15.6 87.7 
1950-51 81.9 97.3 10.4 113.0 15.8 88.7 
1951-52 82.4 97.9 9.2 100.0 19.3 108.3 
1952-53 85.6 101.7 7.6 82.6 17.5 98.2 
1953-54 86.0 102.2 8.3 90.2 18.6 104.6 
1954-55 84.8 100.8 10.5 114.1 17.8 100.3 
1955-56 83.2 98.9 8.9 96.7 20.4 114.7 
1956-57 83.9 99.7 11.5 125.0 19.8 111.0 
1957-58 84.0 98.8 11.9 129.3 18.5 103.7 
1958-59 84.0 98.8 7.4 80.4 19.3 108.3 
1959-60 82.5 98.1 8.9 96.7 23.0 129.1 

1960-61 79.4 94.4 9.1 98.9 23.2 130.4 
1961-62 81.8 97.2 8.6 93.5 23.6 132.8 
1962-63 79.3 94.2 10.5 135.9 23.0 129.1 
1963-64 83.8 99.6 9.8 106.5 22.6 126.7 
1964-65 91.9 109.2 11.3 119.6 22.2 124.8 

a Calendar year basis. Year Is second of two yeers indicated beginning with 1946-47. 
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Table A13
 
Philippines: Apparent Per Capita Direct Absorption of Cereals
 

Relative to Recommended Nutritional Requirements, 1910-1965
 
ApparentPerCapita

Apparent PerCapita Direct Absorptionof Ratio of Apparent
DirectAbsorption of Milled Rice, Wheat Per Capita Direct 
MilledRice and FlourEquivalentand Absorptionof Cereals 
Wheat Flour Equiva- Milled Corn Equiva. to CurrentRecom. 

Crop Year lent lent mended Annual Nu. 
or Average Index Index tritionalRequirement
for Period Kg. 1951-55=100 Kg. 1951.55=100 of 120.1 Kg.& 
1910-1914 85.3 91.4 98.7 88.8 82.2 
1915-1919 93.4 100.1 113.5 102.1 94.5 
1920-1924 111.4 119.3 131.5 118.3 109.5
 
1925-1929 116.4 124.7 134.9 121.4 112.3
 
1930 111.1 119.0 125.8 113.2 104.7
 
1931 105.5 113.0 118.9 107.0 99.0
 
1932 97.8 104.8 113.2 101.6 94.3
 
1933 97.0 103.9 112.5 101.2 93.3 
1934 103.0 110.3 115.2 103.7 95.9 
1935 88.0 94.3 98.4 88.9 81.9 
1936 86.7 92.9 99.2 89.3 82.6 
1937 104.4 111.8 119.1 107.2 99.2 
1938 94.6 101.3 111.1 100.0 92.5 
1939 98.5 105.6 113.4 102.0 94.4 
1940 95.4 102.2 113.7 102.3 94.7 
1946-47 84.5 90.6 99.1 89.2 82.5 
1947-48 84.4 90.5 99.2 89.3 82.6 
1948-49 93.4 100.1 108.4 97.5 90.3 
1949-50 86.5 92.7 102.1 91.9 85.0 
1950-51 92.3 98.9 108.1 97.3 90.0 
1951-52 91.6 98.1 110.9 99.8 92.3 
1952-53 93.2 99.8 110.7 99.6 92.2 
1953-54 94.3 101.0 112.9 101.6 94.0 
1954-55 95.3 102.1 113.1 101.8 94.2 
1955-56 92.1 98.7 112.5 101.2 93.7 
1956-57 95.4 102.2 115.2 103.7 95.9 
1957-58 95.9 102.7 114.4 102.9 95.3 
1958-59 91.4 97.9 110.7 99.6 92.2 
1959-60 91.4 97.9 114.4 102.9 95.3 
1960-61 88.5 94.8 111.7 100.5 93.0 
1961-62 90.4 96.8 114.0 102.6 94.9 
1962-63 89.8 96.2 112.8 101.5 93.9 
1963-64 93.6 100.3 116.2 104.6 96.8 
1964-65 103.2 110.6 125.4 112.8 104.4
 

a Republic of the Philippines, Food and Nutrition Research Center, Publication No. 76 (Revised, 
January 30, 1963) 

[55] 



Table A14 

Adjusted Production, Availability andPhilippines: 
Apparent Absorption of Milled Rice 1946-65 

Adjusted Apparent
Per CapitaAdjusted Adjusted 

Absorption of
Production Milled Rice Milled Rice 

Milled Rice dAvailability a 
Crop ot Palay a Production b 

MT Kg.MTYear MT 

1946-47 2,088,240 1,093,061 	 1,175,941 66.1 

1,269,601 66.3
47-48 2,240,853 1,172,945 

73.2
48-49 2,491,289 1,304,032 1,439,608 

49-50 2,606,058 1,364,106 1,364,106 67.3 

1,499,378 71.8
1950-51 2,616,390 1,369,514 

1,544,828 71.7
51-52 2,830,745 1,481,716 

74.2
52-53 3,144,156 1,645,765 	 1,645,765 

1,708,417 74.7
53-54 3,182,432 1,665,801 

1,739,297 73.8
54-55 3,201,521 1,675,793 

1955-56 3,272,939 1,713,176 	 1,755,568 72.3 

56-57 3,345,543 1,751,180 	 1,829,076 73.1 
1,907,280 73.9

57-58 3,203,093 1,676,616 
1,934,868 72.858-59 3,684,061 1,928,372 

59-60 3,739,059 1,957,160 1,957,160 71.4 

1,948,172 68.81960-61 3,704,311 1,938,972 
2,076,980 71.061 62 3,909,586 2,046,420 

62-63 3,966,507 2,076,214 2,076,238 68.7 
2,310,109 73.963-64 3,842,398 2,011,251 
2,649,110 81.964-65 3,991,984 2,089,550 

IRRI, Compilation, op. cit, Table 3.	 Ina DANR estimates from 	
bias as compared to palay production reported

b DANR production est,'nates adjusted for upward 	 production of
and 1960 The agricultural census of 1948 reported

agricultural censuses of 1948 	 palay production for crop year 1947181947-48 or43.864.22cavans of paley for crop year 8612 of 
cavans. The census 1960 palsy productionagricultural of reported

estimated by DANR of 50,928,480 for that year of 84,9,88,80 
of 73,990.660 cavans for crop 195960 8705 the 

to obtain milledyear or of production 
factor 8659 was adjustedof appliedDANR. adjustmentestimated by An average 

rice production	 milled rice latter, seeTableimports of For 
c Adjusted production of milled rice equivalent

secc.nd 
plus net 

of period

on calendar basis for year crop year


A6 Imports year 	 milled rice availability Is consumed 
d For population estimates, see Table Al it Is assumed that 


directly
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Table A15 

Philippines: 	 Adjusted Production, Availability and 
Apparent Absorption of Milled Rice 1930-1940 

Adjusted ApparentCrop DirectAbsorptionYear Adjusted Adjusted 

Productionol Imports o Milled Rice ol Milled Rice
 
Milled Rice a Milled Pice Availability PerCapita 

MT 	 MT MT Kg 

84.11930 1,090,877 10,528 1,101,405 

1931 1,049,714 11,592 1,061,306 79.2 

73.81932 1,000,018 12,880 1,012,898 

1933 1,011,707 19,488 1,031,195 73.4 

1934 1,120,785 1,176 1,121,961 78.0 

1935 969,036 4,648 973,684 66.1 

1936 892,792 91,112 983,904 65.2 

1937 1,163,384 71,960 1,235,344 80.0 

1938 1,106,913 9,072 1,115,985 70.6 

1939 1,103,703 85,064 1,188,767 74.3 

71.31940 1,135,536 38,136 1,173,672 

palay adjusted 	 compared productionto a D.ANQestimates of production for upward bias as patay 
palay production for crop year 1938.39 of

reported in 1939 Census. The 1939 Census reported 
.795 of DANR estimate of palay production for crop year 1938-39 of 52,193,430

41,888,988 cavans or 
cavans To calculate the "Adjusted Production" series, DANR palay production estimates hava been 

seed, resulting estimates of palay milled have been multiplied by
reduced by 07 for 	wastage and 
average recovery rate by weight of 65, resulting estimates of milled rice production have been 

reduced by factor .205 for upward bias as compared to rice production tabulated in 1939 Census. 
Adjustment factors combined ( 93 x .65 x 7951 .4806.-
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Table A16 

Philippines: Adjusted Production, Availability and Apparent Absorption of Shelled Corn 1946-1965 

Apparent Adjusted Apparent Adjusted 
Adjusted Adjusted Adjusted Direct Absorption Per Capita Direct 

Corn Corn PerCapita of Shelled Corn Absorption of 
Crop Production a Avatlabhty b Availabilityc Products Shelled CornProducts 
Year MT MT Kg MT Kg 

1946-47 586,937 590,124 33.2 322,208 18.1 
47-48 645,132 646,420 33.8 352,891 18.4 
48-49 663,845 671,771 34.1 366,787 18.6 

19.449-50 713,151 	 719,775 35.5 392,997 
19.61950-51 749,761 750,219 35.9 409,620 

51-52 947,008 947,038 44.0 517,083 24.0 
52-53 881,882 881,882 39.7 481,508 21.7 

23.253-54 970,659 	 970,675 42.4 529,989 
00 54-55 957,268 957,109 40.6 522,582 	 22.2 

19'P.-56 1,127,870 1,127,904 46.4 615,836 25.4 
56-57 1,112,928 1,123,500 44.9 613,431 24.5 
57-58 1,059,123 1,079,270 41.8 589,281 22.8 
58-59 1,262,764 1,186,144 44.6 647,635 24.5 

59-60 1,448,468 1,437,919 52.5 785,104 28.6 

1960-61 1,503,533 1,497,378 52.9 817,568 28.9 
61-62 1,574,011 1,574,025 53.8 859,418 29.4 
62-63 1,582,090 1,582,168 52.3 863,864 28.6 
63-64 1,606,826 1,606,888 51.4 877,361 28.1 
64-65 1,631,686 1,633,934 50.5 892,128 27.6 

a 	DANR production estimates (see Table AS) adjusted for downward bias in production estimates as compared to corn production reported in agricultural 
censuses of 1948 and 1960 The 1948 census reported production of 11 393 000 cavans which was 25 1% greater than corn oroduction estimated for th, 1947-48 
crop year by the DANR of 9,105,000 cavans The 1960 census reported production of 25.247,042 cavans which was 23.5% greater than corn production
estimated for the 1959-60 crop year by the DANR of 20 444,000 cavans The aserage adlustment factor for the two census years of 24.3% was used to calcu
late the adjusted production of corn. 

b Adjusted corn production plus net imports of shelled corn For latter see Table As
 
c For population estimates, see Table Al
 



Table A17 

Philippines: Adjusted Apparent Per Capita Absorption of 
Milled Rice and Milled Corn Equivalent, 1930-1965 

Crop Adjusted Apparent Per Capita Adjusted Apparent Per Capita
 
Year Direct Absorption of Milled Rice Absorption of Milled Corn
 

Index Index
 
(Kg.) (1951-55 = 100) (Kg.) (1951-55 = 100) 

1930 84.1 114.8 14.7" 66.4 
1931 79.2 108.1 13.4 a 60.5 
1932 73.8 100.8 15.4" 69.6 
1933 73.4 100.2 15.5" 70.0 
1934 78.0 106.5 12.2" 55.1 

1935 66.1 90.3 10.4a 47.0 
1936 65.2 89.0 12.3' 56.5 
1937 80.0 109.2 14.7" 66.4 
1938 70.6 96.4 16.5' 74.5 
1939 74.3 101.4 14.90 67.3 
1940 71.3 97.4 18.3' 82.7 

1946-47 66.1 90.3 18.1 81.8 
1947-48 66.3 90.5 18.4 83.1 
1948-49 73.2 99.9 18.6 84.0 
1949-50 67.3 91.9 19.4 87.6 

1950-51 71.8 98.0 19.6 88.5 
1951-52 71.7 97.9 24.0 108.4 
1952-53 74.2 101.3 21.7 98.0 
1953-54 74.7 102.0 23.2 104.8 
1954-55 73.8 100.8 22.2 100.3 

1955-56 72.3 98.7 25.4 114.7 
1956-57 73.1 99.8 24.5 110.7 
1957-58 73.9 100.9 22.8 103.0 
1958-59 72.8 99.4 24.4 110.2 
1959-60 71.4 97.5 28.6 129.2 

1960-61 65.8 89.8 28.9 130.5 
1961-62 71.0 96.9 29.4 132.8 
1962-63 67.8 92.6 28.6 129.2 
1963-64 73.9 100.9 28.1 126.9 
1964-65 81.9 111.8 27.6 124.7 
a Unadjusted. see Table A9 A DANR estimate Independent of the Census tabulation in 1939 was un

available 
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Table A18 

Ajust d Apparent Per Capita Absorption of CerealsPhiliMp'pni: 
R~lftlie to Recommended Nutritional Requirements, 1930. 
1965 

Adtiuted Apparent Per Ratio ol Adjusted A 
Adjusted Apparent Per Capita Direct Absorp. parent Per Capita i. 
Capita Direct Abiorp. lion of Milled Rice, rect Absorption ol Ca. 
lion ol Milled Rice and Wheat Flour Equiva. reals to Ctrrent Re. 
Wheat Flour Equwa. lent and Milled Corti comended Annual 
lent a Equtalent Nutrittonds' Require. 

Crop Kg Index Kg Indcx meit ol 120 1 Kx 
Year (1951.55=100) (1951.55=100) 

1930 89.6 108.7 104.3 99.7 86.8 
1931 85.3 103.5 98.7 94.4 82.2 
1932 79.0 95.8 94.4 90.3 78.6 

93.5 77.91933 78.5 95.2 89.4 
1934 83.0 100.7 95.2 91.0 79.3 

1935 71.1 86.2 81.5 77.9 67.9 
1936 71.4 86.6 83.9 80.2 69.9 
1937 80.0 97.0 94.7 90.6 78.8 
1938 76.6 92.9 93.1 8i9.0 77.5 
1939 80.7 97.9 95.6 91.4 79.6 
1940 77.6 94.1 95.9 91.7 79.8 

1946.47 75.0 91.0 93.1 89.0 77.5 
1947.48 74.9 90.9 93.3 89.2 77.7 
1948.49 83.2 100.9 101.8 97.3 84.8 
194Q-50 76 1 92.3 95.5 91.3 795 

1950.-51 82.2 99.7 101.8 97.3 84.8 
1951-52 80.9 98.1 104.9 100.3 87.3 
1952-53 81.8 99.2 103.5 99.0 86.2 
1953-54 83.0 100.7 106.2 101.5 88.4 
1954.55 84.3 102.3 106.5 101.8 88.7 

88.81955-56 81.2 98.5 106.6 10' ' 

102.6 1,..3 90.81956. 57 84.6 109.1 
104.1 103.8 90.41957.-58 85.8 108.6 
97.3 100.0 87.11958-59 80.2 104.6 

195).60 80.3 97.4 108.9 104.1 90.7 
99.2 86.41960-61 74 9 90.9 103.8 

1961-62 796 96.6 109.0 104.2 90.8 
102.2 89.01962.63 78.3 95.0 106.9 
106.9 93.11963.64 83.7 101.5 111.8 
115.5 100.61964.65 93.2 113.1 120.8 

ad Noe a. Table ASS. Abwcplion of wheat I owt 
a Foe del.ilh 71 ednlyi1nI, tse Note b. Table A14 

eqwviloes It unadculted Foewits on wheat flow AbpilOn. n Tables AlO &W All impOfls of 

wheat Stor equivalet n calaor vast basis. 
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Table A19 

Philippines: 	 Estimated Allocation of Annual 
Corn Requlments, 1959.1966' 

(Crop years, per cent of estimated total requirements) 

1966 1965 
Average 

1962-1964 
Average 

1939-1961 

Consumption of shelled corn ...... 59.2 59.1 58.1 61.6 
Consumption of green corn ....... 
Input into corn starch manufacture 

1.8 
4.5 

1.8 
4.5 

n.a. 
3.6 

n.a. 
2.7 

Total direct consumption ...... 65.5 65.4 61.7 64.3 

Animal, poultry and mixed feeds ... 27.0 27.1 30.7 28.5 
Other commercial and industrial uses 3.3 3.1 3.1 3.3 
Waste ......................... 1.8 1.8 1.9 2.0 
Seed corn ...................... 2.3 2.4 2.6 2.9 

100.0 100.0 100.0 100.0 

Table A20 

Philippines: 	 Commercial and Government Rice stocks, 1958.1966b 

Milled Rice Stoks 	 Milled Rice Stocks 
January 1 July 1 

Private Total: Government and Private Total: Government and 
Warehouses PrivateWarehouses Warehouses PrivateWarehouses 

1958 32,802 58,1 59 138,255 178,744 
1959 277,172 373,628 249,985 348,809
1960 262,609 362,164 287,514 381,002 
1961 254,702 262,515 217,784 117,781 
1962 207,021 313,492 230,659 306,251 

1963 312,995 446,761 181,572 200,670
1964 224,750 265,172 161,578 203,683
1965 375,510 451,690 185,846 258,003 
1966 241,404 267,490 221,465 240,626 
a NEC Annal bwt of lbs Inlsr.Aismy Csumlte on Rice ad Cwn Padvetln d Cemumplgia.
b DANR, Bureu of Apicultural Economics etnilmaes. 
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Table A21 

Philippines: Cereal 	 Price Relationships, 1949-1965 
(Indees, 1949.52 = 100) 

RetailPricesManilaI Consumer Price Index b Farm Prices 
Cereal All Fooditalls Manila Palayc Corn I 

1949 108.7 99.1 95.3 107.2 114.0 

1950 95.8 97.0 98.3 107.2 88.7 

1951 100.6 104.2 106.5 96.4 101.6 

1952 94.9 99.5 99.6 89.2 95.6 

1953 83.1 93.9 96.3 78.2 79.3 
1954 79.2 89.4 94.9 68.4 78.6 

1955 80.8 92.1 93.9 69.4 78.4 

1956 79.8 95.1 96.5 67.6 72.9 

1957 84.6 98.4 98.1 67.4 108.6 

1958 94.6 104.4 101.5 71.9 106.5 

1959 80.6 100.1 100.5 69.9 77.5 
1960 88.5 106.9 104.7 69.1 79.5 

1961 95.4 109.6 106.2 78.9 111.9 
1962 91.7 117.8 112.5 83.8 101.6 
1963 103.0 129.3 118.8 86.8 117.8 
1964 123.1 145.8 128.6 108.5 140.1 
1965 120.6 148.6 131.8 n.a. n.a. 
aCentral Bank of the Philippines, Statistical Bulletin (18). No 4, December 1966, Table 105 
b Ibld, Table 104 
c Average price of national output SeeMahar Mangahas. Aida E Recto, and V W Rutlan, "Price and 

Market Relationships for Rice and Corn In the Philippines", Journal of Farm Ecoutemlca (48), Augu-t
1966, Figure I Basic data are published in International Rice Research Institute, Staff Memo 
IRRIAE65 of May II, 1965, Table 3 

d Ibld 
NOTE: A Imiled number of tenuous links between prewar and postwar prices can be established and

they Indicate that the relative price relations between rice and corn, and those between cereals 
n prices generally, did not undergo major change In the postwar as compared to the prewar pe 

rnods For example, when the OANR series of wholesale prices of rice and corn, Manila, is con 
verted to index numbers (194952 - 100), the index of the price of palay In 1941 was 230 and 
that for corn was 235 See DANR, Division of Agricultural Economics, Pslllppine Agricultural
Statltllca, Volume I (Manila, 1954), Table 209, p. 193 Similarly, the Cost of Living Index, Manila 
(194252 - 100) was 288 in 1941, the Retail Price Index, Manila was 35., the index of retail 
pricus of all food was 286 and for the retail poice of rice, 260 See Central Bank of the 
Philippines, Annual Rpert, 1953, Tables 38 39 and 40, pp 219 221. 
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CHAPTER III 

ESTIMATED EXPANSION OF GEOGRAPHIC AREA
 
UNDER CULTIVATION, 1965.1990
 

Chapter III of this study presents an estimate of the increase in land 
under cultivation which is likely to take place between 1965 and 1990, 
and assesses the contribution which such expansion will make to palay 
production. 

As was pointed out earlier, Philippine agricultural development over 
the first 60 years of this century essentially was a process of bringing land 
under cultivation at a rate approximating that of population growth. In 
the aggregate, yields of rice and corn plantings were stable and, therefore, 
per capita output remained stable. Beginning in the late 1950's, expansion
in land under cultivation declined to a minor fraction of the rate of popu
lation growth.' 

Reliable soil surveys exist for the seven major river basins containing
the major portion of Philippine alluvial soil resources suitable for irriga
tion and lowland rice cultivation. 2 These basins include 8.3 million hec
tares or 28 per cent of the land area of the Philippines. Within these 
basins, lands of soil classifications I, II and III (gradients under 25 per 
cent and with structures suitable for lowland rice cultivation) total about 
3.1 million hectares.' Although estimates were not found of the area in 
soil classifications 1,11 and III, for the entire country, it is unlikely that 
the total would be more than three tines the area of such soils in the seven 
major basins.4 Moreover, a Philippine relief map will readily confirm the 
impression that the proportion of less suitable class III soils (gradients
between 3 and 25 per cent) is much higher for the country generally than 
for the major basins. 

1 Rice plantings have actually declined by about five per cent from peak levels of crop years 1959
and 1960. One source has suggested that the decade of the 1960's may see the closing of the 
"frontier" of land settlement See International Rice Research Institute, Annual Report, 1965,
(Los Banos IRRI 1966), pp 296-297 

2 US Department of Interior, Bureau of Reclamation, Central Luzon Basin (Preliminary draft),
April 1966, A Report an the Cagayen River Basin, December 1966, A Report on the Cotabhto RIvetr
Basin, November 1966, The Agusan River Basin (Preliminary draft), September 1966, The Bicel 
River Basin (Preliminary draft), October 1966, aud The Ilog;Hllabangon River Basin (Preliminary
draft), November 1966 The Central Luzon Basin Includes the basins of the Pampange River system 
and that of the Agno River 

3 	 In the seven major river basins the area of Class IV soils totals about 4,204,000 hectares and
 
860,000 hectares are unclassified Class IV soils are defined as "lands which (a) have no agricul

tural value in the immediate future, (b) are not readily accessible for orcrly examination, (c)
 
are used for dumping of waste materials, (d) are severely eroded, and (a) swamp lands". 

4 DANR, Handbook of Agrlculture, 1959, Table I 8 presents an estimate that the "total potential
agricultural area" Is 172 million hectare, Since the concept Is undefined, It Is not possible to 
assessthe significance of this estimate Llarly It eAceeds the area of soils In ClassIfications I, 
II and Ill. 
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In other words, the area under cultivation in the mid-1960s (excluding 
the area planted to second crops) of some 7.5 million hectares probably 
is approaching the limits of the area suitable for agriculture with gradients 
under 25 per cent. To the extent that the foregoing estimates are valid, 
it means that additions to the cultivated area in the future are going to 
consist of rougher lands generally unsuitable for lowland rice cultivation. 

To estimate the role of land inputs in the development of the Philip
pine rice economy over the 25 years following 1965, we assume that the 
additional area brought under cultivation (excluding the area planted to 
second crops) will increase one per cent per year, a total expansion of 2 1 
million hectares. The area under cultivation (exclusive of second crops) 
in 1990, therefore, will total 9.6 million hectares-as compared to 7.5 mil
lion in 1965. 

Population growth will be the basic determinant of 	the allocation of 
has been in theagricultural land to alternative uses in the future, as it 

past, and population growth will maintain pressure to increase plantings 
of rice and other cereals which contribute the basic energy calories required 
by the Philippine population. The influence of population growth will be 
reinforced by other factors including new high-yielding varieties which will 
improve the relative productivity of resources in rice production and will 
tend to divert resources, including land, to rice production. On the other 
hand, requirements of foreign exchange, relative price movements reflecting 
improved productivity in rice production, diversion of consumption expen
ditures to foods other than rice as per capita real income rises, and urbaniza
tion, may moderate pressures on rice supplies and divert land resources to 
production of other crops 

Because of the dominant influence of population growth in the alloca
tion of land resources, we assume that the geographic area allocated to rice 
cultivation, will increase by 11/., per cent per year. This means that the 
total area used for rice cultivation increases from an average of 2,643,000 
hectares in the three crop years 1964-1966, to 3,835,000 hectares in 1990. 
We further assume that three-fifths of the increment in land allocated to 
rice production, or 715,000 hectares, will be used to produce a single crop 
of upland or kaingin rice and the remainder, 477,000 hectares, will be 
planted to a first season crop of lowland rice. In addition, we assume 
that a second crop of unirrigated rice is produced on 72,000 hectares, or 
15 per cent of the increment of area allocated to production of lowland 
rice. This ratio approximates the average proportion of second crop, non
irrigated, lowland rice plantings to first crop, non-irrigated, plantings re
ported by the DANR for the three crop years 1964-1966. 

It follows from the foregoing assumptions that estimated plantings 

of upland and kaingin rice increase by 3.1 per cent per year over the 25 
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Table 13 

Philippines: 	 Projected Extension of Geographic Area Under 
Cultivation, 1965-1990 

Average of Area Under Cult ation 
Crop Years 
1964-1966 1970 1975 1980 1985 1990 

Total area cultivated, exclusive of 
second crops (has.) ....... 7,500,000 7,883,000 2,285,000 8,707,000 9,151,000 9,618,000 

Total area allocated to production 
of rice, exclusive of area in sec
ond crops b (has.) ......... 2,634,000 2,847,000 3,067,000 3,304,000 3,560,000 3,835,000 

" Total area allocated to production 
of other crops, exclusive of 

5,783,000area in second 	crops (has) .. 4,857,000 5,036,000 5,218,000 5,403,000 5,591,000 

Total area allocated to production
° of kaingin and upland rice 

1,018,000 1,172,000 1,337,000(has.) ................. 	 622,000 744,000 876,000 


Total area allocated to production 
of lowland rice, exclusive of 
area in second crops b (has ) .. 2,021,000 2,103,000 2,191,000 2,286,000 2,388,000 2,498,000 

a Average of crop years 1964-1966, is computed from DANR estimates republished in International Rice Research Institute, Department of Agricultural Economics. 
1966 is the total area planted less approximately 650000 hectares in second

CAMpilation of Statistical Data, Rice, Table I Average for crop years 1964 

crops During the three crop years 1964-1966 the area allocated -
to a second rice crop averaged 490 000 hectares (Op. cit , Tables 9-111 For 1970-1990. 
the total area cultivated exclusive of second crops is assumed to expand at the rate of 1 per annum 

b Average of crop years 1964-1966 (Op cit, Tables z9 11) For 1970-1990 the total area cultivated to first-crop rice including irrigated and unirigated, tow

land rice and upland and kaingin rice) is assumed to expand at a rate of 1' 2% per annum, with 40% c the increase in area alloc -d to first-crop, non
irrigated, lowland rice and 600. to upland and kaingin rice 



IN AREA UNDERPHILIPPINES: PROJECTED EXFINSION 
CULTIVATION. EXCLUSIVE OF SECOND 
CROPS, 1965 -1990 
(MILLION HECTARES, CUMULATIVE TOTALS) 
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years follouing 1965, as compared to an average annual increase ot 5.1 per 
cent between the census years 1948 and 1960.5 More dramatic is the de
cline in the rate of expansion in area allocated to production of lowland 
rice which averages 0.9 per cent annually over the period 1965-1990 as 
compared to an average annual increase of 2.9 per cent between the postwar 
census years. 

To isolate the contribution of the increment in area to rice output, 
we assume that the additional area produces only non-irrigated rice; first 
crop, lowland; second crop, lowland; and upland and kaingin rice. To 
estimate the increments of output, we attribute to the additional areas 
planted to the various categories of non-irrigated rice the average annual 
yields obtained from the same categories estimated by the Department of 
Agriculture and Natural Resources for the three crop years 1964-1966. 
These yield factors are 1,254 kg per hectare for first crop, non-irrigated. 
lowland rice, 863 kg. per hectare for second crop, non-irrigated, lowland 
rice, and 766 kg. for upland and kaingin rice. 

Applying these yield factors to the estimated increases in non-irrigated 
plantings results in estimated output inciements in 1990 as compared to 
the mid-1960s, of 600,000 metric tons of first crop lowland rice, 62,000 
metric tons of second crop, lowland rice, and 548,000 metric tons of up. 
land and kaingin rice. The estimated increment in rice output attributable 
to expansion in the geographic area planted to rice, therefore, is 1.210,000 
metric tons. This is 211 of rice requirements in 1990 in the Low Rice 
Projection and .125 of rice requirements in 1990 in the Higb Rice Pro
jection. 

The implications of our estimates of the additional area allocated to 
rice production for input requirements of irrigation facilities, plant breed
ing research, fertilizers, pesticides, fungicides, herbicides, and working ca
pital are unambiguous. From four-fifths to seven-eights of the estimated 
increase in rice requirements over the twenty-five years following 1965, 
will have to be met by inputs other., than the estimated increment in land 
allocated to rice production. This will require a radical transformation 
of the rice economy which, heretofore, has met the demands of rapid popu
lation growth essentially by increases in the input of land More ominous 
are the implications for social stability of the "closing" of the frontier of 
land settlement which has served as a relief valve for population pressure 
throughout Philippine history. The already evident trend toward improved 
farm management to take advantage of the yield increments to be realized 
from modern inputs must inevitably exert pre,.sure to increase the scale of 
enterprise. Population growth exerts powerful pressure in the opposite 

5 Republic of the Philippines, Bureau of the Census and Statistics Census of the Philippines Agricul. 
ture (1948 and 1960)

6 	DANR estimates Republished in International Rice Research Institute, Department of Agricultural 
Economic., Compilation of Statlstical Date, Rice, Tables 9, 10, and II 
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direction; pressure which will be intensified as the rate of land settlement 
declines. These pressures inevitably will intensify class conflict in high 
tenancy sectors of Philippine agriculture. Such conflict, in the absence of 
other changes which moderate social tensions, will tend to maintain and 
intensify resistance to better farm management which, at the same time, is 
necessary to realize the benefits of modern inputs. 

Table 14 

Philippines: Additions to Palay Output Attributable to Estimated 
Expansion in Geographic Area Planted to Rice, 1965.1990 

(Cumulative Totals) 

1965-.70 1970.75 1975.80 1980.85 1985.90 

Additional area planted 
to first crop, unirri
gated, palaya (has.) 82,000 170,000 265,000 367,000 477,000 

Increment of output of 
first crop unirrigated, 
palay" (MT, palry) 103,000 214,000 333,000 461,000 600,000 

Additional area planted 
to second crop, un
irrigated, palay0 

(has.) ........... 13,000 26,000 40,000 55,000 72,000 

Increment of output 
of second crop un
irrigated, palay" (MT, 
palay) ........... 11,000 22,000 35,000 47,000 62,000 

Additional area planted 
to upland and kaingin 
ricea (has.) ... . 122,000 254,000 396,000 550,000 715,000 

Increment of output of 
upland and kaingin 
rice' (MT, palay) 93,000 195,000 303,000 421,000 548,000 

a Details of calculations are presented in text above 
b Average yield, 1,254 Kg per hectare 
c Fifteen per cent of area planted to first crop, unirrigated, lowland rice. 
d Average yield, 863 Kg per hectare. 
e Average yield, 766 Kg per hectare 
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Table 14 (continued) 

Total increment in out
put of palay attribut
able to extension of 
land cultivation (MT) 

Proportion of increment 
in palay requirements 
in Low Projectimn 
provided by estimated 
extension of land cul
tivation ....... 

Proportion of increment 
of palay requirements 
in High Projection 
provided by estimated 
extension of land cul 
tivation ......... 

207,000 431,000 671,000 929,000 1,210,000 

0.172 0.205 0.212 0.212 0.211 

0.159 0.155 0.145 0.135 0.125 
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CHAPTER IV 

REQUIREMENTS OF IRRIGATION DEVELOPMINT, 
1965-1990 

"rhe purpose of C:hapter IV of this study is thrce.fold. Fist, it in
chdes tentative appraisals of tile piteitialitics for irrigatirn development 

the Phlilippinv% uing alternative tombination; of grafity, pump antiin 
storage irrigation. rrigatiwn Prol,'t,"') I %lmic.illy :in imecssinent of the 

potential for epansion of gravity and pump irrigation to .ivial lands 
not more th, 3per cent Smilarny, Irrigatwin Prowith gradient% of 

in a.% ssmient (f .is fa, ile" path of irriation development/etfto" 1i is 
tombiation of stor.,ge fa..atim%%UpCrimpow ( the gravity andthrough a on 


pump irrigation in Irri.,alall I're.;,'(urn I Sciond, (,ttmate of the cost%
 

(1965 prices) (f tile atcramm, projettionn of irrigmaon development and 

estim.ates of the Lontribiton lwhi tle targets In the alterm.live projec

tions would make to pal.iv proCtu tturn are precwntd Third, Chapter IV 
a tentatim e appra.mtl of the currmnt icc and Corn, Prndtlivllyincludes 

Comdnating Coui id (retw',dl) Afas'er Plan for gravtv and pump irriga. 

tion and the contrilutim whih .thievement of it%target% will ilakc the 

goal of Philippine re self %uffituin., by mid 1970 

Although the ilidppines retmevcs r,.Litiveiy large ,nmo0n1t% Of rainfall 

in most areas, it tendcto be %lpraduncvtily tiver the mear and agricultural 
prxluction, partittilarly of lowlind r:ue. i hnmitmd by Inadequate water 

supplic- at trit ii pctiotd.. A imijor onitibution from Irrigation, there. 

fore, results from the ue of Irrigation syltelm to maintain more precise 

water regulation in grmwing wet camEn In.xland rite 
there i%n water storage for irrigation inA% (f the present time, 
mult porl ose Angat River system (designthe Philippines alhcagh the 


area of alut 12.000 hecare%) will go Into operation in the near future.
 

Irrigation development in the T'hilipliin,:s in the p.mt ha[ en conmentratcl 
in whith tie level of river fPow .in gravity -ystems including ifose i.) 

and diverted into canals which hItributeraised b%a barraige (low da) 

the water down ,tream on lower-lyinq alluvil soil, and (b) those in which
 
ground or river water is raiscd by 1pumps and distributed by gravity flow.
 

Such systems require the construcion of main canals and smaller lateral
 
canals to distribute the water to inc fields.
 

As of the mid.1960s, the ,oral area receiving irrigation water and 
planted to first and second croly, in the Philippines was at least 900,000 
hectares, xith probably 600 00J to 700,000 hectarcs receiving sufficiert 
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Table 15 

Philippines: Sunmmary of I01jitl6n Dvel6piiint, 1048.1066 

CROP YEAR 
1947.48 195960 Average 1964.1966 

(Census) (Census) (DANR Estimates) 

Total geographic area irrigated 400,121 620,558 750,000' 

Total area planted, first crop, 
lowland rice (has.) .... 1,183,000 1,666,000 2,020,500 

Area planted, first crop, ir
rigated, lowland rice (has.) 330,642 592,413 661,800 

Total area planted, second 
crop, lowland rice (has.) 259,544 351,047 489,200 

Area planted, second crop, ir
rigated, lowland rice has.) 84,210 187,046 287,700 

Average yield, first crop, low.
 
land rice (Kg. per ha.) . . 1,134 1,327 1,421
 

Average yield, first crop, non
irrigated, lowland rice (Kg.
 
per ha.) ....... 1,043 1,190 1,254
 

Average yield, first crop, ir
rigated, lowland rice (Kg.
 
per ha.) . ..... 1,365 1,575 1,751 

Average yield, second crop,
 
lowland rice (Kg. per ha.) 1,034 1,175 1,280
 

Average yield, second crop,
 
non.irrigated, lowland rice
 

863(Kg. per ha.) .......... 988 984 


Yield, second crop, irrigated, 
1,571lowland rice (Kg. per ha.) 1,130 1,342 

a Estimi.d by applying ratio of total area Irrigated to afes planted to flirt cram Irrigated, lowland 
Patsy req^,*;.d in I9%0 Aylrtural Cins". 
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water to produce major increments in yields. For the three crop years 
(DANR estimates) aver1964.1966, plantings of first crop, lowland rice 

aged 2,020,500 hectares, of which 661,800 hectares were classed as irri
of such irrigation are indicated by the differentialgated.' The benefits 

yields to the two categories of plantings. In the case of the irrigated 
while for non

plantings, yields of palay averaged 1,751 kg. per hectare 

irrigated plantings the average was 1,254 kg In the case of second crop, 
the three crop years 1964-1966,lowland rice, estimated plantings in 

with 287,700 hectares irrigated Estimatedaveraged 489,200 hectares, 
yields of second crop, irrigated plantings averaged 1,571 kg per hectare as 

compared to the average for second crop, non-irrigated plantings of 863 

kg. 
The ztructure of irrigation systems in the mid-1960s includes gravity 

pullpsystems constructed and administerd by the national goveinment, 
governmentirrigation systems designed and financed bi the national and 

operated communally or privately by watet users, and comimiiunal and pri

vate systems constructed and operated as the result of non-government 
year 1965-66, the design area of gravity irrigationinitiative For the crop 

systr-ms of the National Irrigation Adninimstiation totaled 276,000 hedtares 
these svstenis and recIting irrigationand the area planted to first crop% in 

water totaled 234,000 hectares or 85 per t'nt of the design aica Inas

much as such ;ytem, do not incorporate storagL ilservo:rs, the availahility 

of irrigation water ,luring the second trop season is sharp,, limited and 

such plantings in ciop year 1965-66 totaled 97,400 hectaies, or 35 per 

cent of the design area.2 

The first piolect of the s!stein of gravity irrigation prolots of the 

National Irrigation Administration compriing 5,640 hectares was opened 

in 1913 at a cost of P140 per hectare Duling the decade of the 1920s, 

projects totaling 60,000 hletares at .n average Lost of P193 per hectare 

were opened, in the 1930s, 22,400 hectares with an aveLage cost per hec

tare of P265, during 1943-1954, 40,600 hectares avemaging 11428, and in 

the eleven year%ending with 1965, 154,090 hectames averaging 11710 per 

hectare weie completed ( tirrentlv, the Rue. and Coln Irod!uctviti'' 


Afaste' Plan includes rtrojcts to bringCoordinating Counil (retvsed) 
281,500 hectarcs of land under irrigation in national gravity and tolnmunal 
systems over the four fiscal years ending in mid.1970. The estimated 

average cost per hectare of addhtional hind irigated under the RCPCC 
(revised) laster Plan is P817 

A second component in the irrigation system is pump irrigation in 

wvhich pumps, togetlber w.tli technical alvke, are provided by the Irrigation 

w ch ratios of yield increments used in the analysis in Part III, as 

t,,ell as data for crop year 195960 Irira tho Census of Agriculture for 1960, see Table 

2 National Irrigation Adnuistration, Annual Report, FY 1965 1966, Tables I and II 
IFor a summary of data front 

15. 

3 National Irrigation Admnistration, Annual Report. FY 1965.19", Table I 
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Service Unit of the Department of Public Works and Communications. 
The pump units are sold to organli/tions of water users or private operators 
tinder long.term financing arrangements Foi the crop year 1964-65, the 
ISU reported that 594 puump units were in operation with an irrigable 
area of 49,000 hectares During that season, 35.286 hectares (72 per cent 
of the design area) of first crop, lowland rice eceived pump irrigation and 
7,500 hetares ( 15 per cent of the design area) of second crop, lowland 
rice were irrigated by pump units 

The remaining part of the national irrigation svsteni is made tip of 
ommunal and private irrigation svstems, for the most part river flow 

gravitv ICiliiucs, but including some pump installations' Although de
tailed ,tati tius on these systeins are vot available, in the aggregate. the 
area Seived by these Systems in the mid 1960s exceeded the area irrigated 
by the gravito pioject, of the NIA and the pump projeCts of the ISU 
tOllnilned
 

lihe irrigation potential of the Philippine, has not been adequately 
Stuidied although its blioad outlines Lan be Idcnt tiIcd Final or prelhninar\ 
iepoi t, have been piepared for the Philippine government b' tile U S 
Buileau of lefl,nlt olln on seven iajol |ivel bain,, of tile Philippines -

Agnio, Piinpan ga. C.aga\an, IILcol, (.oihato, Agu sain and IlOg I 1,ihaangarn " 
I'he only inajor basin vhidLh IS not been studied bv the BUIeau OftRe

tlanimion i, thai b% the 'hl.inage Pina\ and 'l~lauitmormed s\ stemis of the 

Ilivers on p av 7 heS l kallhs l \%huh studies e\i., inctlde soniC
 

15 Millon hectLiCs Of tultira%,Itcd land, (U about 47 pci Ct of the land
 
under cLilt iIIlie Ilhe area coveted
ivatittnu Philippines Iithe mid 1960s' 

Ill ihese studtc, Imil evel, nt hides the ( aga\an basin i Not thein Lu/on
 
'Ind the 'otahato and Agusan basins i Mintlanao, in whitch aie found the
 
principal areau oI sii ahle (0e lat land1'11i ii W1 en atiito he br ought
oft lan 
under cLlt ivation In other \voids, at least foui-fifilis and perhaps 11% 
lltICh1 . telthS the area suitable for lowland rice Lultl\',tlon andinin of 

potentiuall iiiugatle by giavitv sy,,temins inthe bef.en liver
ISIniluded ialoi 

\Vltili these seven haimlns, tile soils (Class I ) best suitld for irrigation 
1.nd tuilt ivation coniptising alluvial formed relatively relowland iice souls 


tenviv. geneuallv stik%and plastic w'Ien wet With oIlpatt .subsoil and
 

41 Deprt rnot of Pih.,c WorL, al Con-iumtir'.cito'lt tnr'it - S, vce Unit 13th Annual Report July
 
1, 1964 - 30 Aprnl di x ) p ote rt are mall dicrepaicies i'etween
June 1965, 6291 that me 

tile riatt ,l' At','d,.l D i'alt Ihr stat%. cal sun.,,a'a y (t 1 2
 

i 
tiq t c ,f htt.rried i.r rtat~or eti itleers cvollrt l thet in'r)eSOfi that at lea st for fifths of tile 

in inch te t s 1tyse . gi-a,.l/ sarea r ,.' ai pr S 1i % .s, i s by river f1 h Lhim 


6 U S Opartmerit of Irtrior Bureau rf Reclalallto', Reports, op cit
 
t965 IlA grw Pinav a lesi'grl oa 1O0
7 	 1'.. t'ie a,''' streel five iy sstef on ti -th oh 26 


tiela'rs at Adl . nI Nai'1 % -,t- titaluin 15 4YJ hectares were in various stages of planin g
 

Ill at ios a,'th a 'esign area of 3 o68 hec tares linlrnac o ilo n
Slie ISU ad fiit red pt' I 


either itv e of .- gv 1 , %'let'l$Co Panay V.AS nlot t, unld
 

Rtatio of cult-ted I.aid -n ser" hasins to astraije 61%nnalarea uflntsr cultivation' 	 For crop years 
area in second

8 
1961 1965 total inea pla'ted averagled 80 nillion hiectares of which the estimated 


crops averaged 0 million hectares
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poor internal drainage and with gradients not exceeding 3 per cent, total 
1,325,000 hectares or 16 per cent of the land area of the seven basins A 
second category of potentially irrigable soils (Class II) have developed 

from older alluvial deposits and have slopes ranging tip to 3 per cent 
Sois in this category are less suitable because the substratum is relatively 
porous and internal drainage Isexcessive As a result, water requirements 
tend to be high as compared to the tighter Class I soils Clas, 1Isoils in 

the seven basins total 411,000 hectares or 5 per Lent of the basin area 

'rhe remaining potentihllv irrigable area comprise those soils (Class I1) 
which possess the physical properties of Class I soil', ',ithave excessive 
slopes as they are undulating to rolling with gradient', to 25 per cent 
Such soils in the seven basins total 1,354,000 hectares or 16 per Lent of 
the land area " Irrigation Polo' tlion I in this study includes no Class III 
soils and Irrigation Projettion 11 inludes only a minor proportion of such 
soils. The land aicas potentdly irrigable in the seven basins (Classes 1, II 
antl Ill) total 3,090,000 hectares whili Isfour and I half to five times 
the area presendy included in the diverse irrigation projects making up 
the national system If we add to the resourtes of the seven basins, the 
other areas which are potentially irrigable, it seems clear that the total 
of such areas would be of the order of 6 5 - 7 5 million hettares or at 
least ten times the design area included in the extsting irrigation systems 
of vallOus tvpes iMt 

Any attempt to estimate the funds required for development of the 
irrigation potential of the Philippines must involve far-fetched isstlImptions 
which betome less and less relevant 1ssu1h proIecttons aie e\tended into 
tile futile Ohviousl\, the ciuttent svstetn has e\panded thiotgh a process 
in which ec~otntm feasibility, 1e , cost, was a1dominant consideration as 
iirigation was e\tended bo Sites involvInlg increasing unit Losts Colnpa 

rable development will take place in the futurL and current Lost estimates, 
therefore, will hae dcc easing vaidit in1projetllo flitul IA)St The 
reliability of such estimates will also detei ioiate as the\' ,ie applied ovet 
time 1ec.ause of general intieases in prices and Losts Philippine inflation 
has been modest cOmataaed to that in many less developed countries but 
It has been substantial, and It has acce!erated since the mtd-l 9t5ULsCosts 
per unit of land inigated will also intrease as economic constdeitations 
change over time and the Philippines moves to a stage of multi purpose 

development of water resources inluding water storage and reservoir irri

gation It 

9 FOr detailsIe USDI Bureau of Reclamation Reports, op cit 
10 As.uiiii eq tia 80 per cent of all Clas. I aid Class It soils and 25 per cent of Class III tils 

are fOu"d it IJe seven mtajOr river b)asins 

11 Storage irritjta,,ii cevelopinenl v ill ot ,rocess of irrigatiort to new lands mucht 0 e a extetidIng so 
at Al l serve to increase the awailrbilily of waaer to lands already irrigated by gre ityand 

niul ni(~t liiis reall s that miii ivenienttlsIn output willresultfrot second cropping of larid 

,t orCouly p1 ited to a secotd crop plus liemore modest gamis tromnimproved water avatabi 

lilyand ccnirot for platili gs of both firstcrops and second crops presently irrigated 
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Table 16 

Philippines: 	 Summary of Irrigation Development In Irrigation 
Projections I and II, 1965-1990a 

1990 1990 
Irrigation Irrigation 

Projection I Projection II 

Increment of aiea planted, irrigated, 
first crop, palay (has.) ........ 1,230,000 1,630,000 

Increment of area planted, irrigated, 
second crop, palay (has.) ........ 457,500 947,500 

Estimated capital cost exclusive of in
terest charges of irrigation facilities 
(P Million) ................... 1,962 7,520 

Increment of output, irrigated, first 
crop, palay (MT) ............ 615,000 873,000 

Increment of output, irrigated second 
crop, lowland palay (MT) ....... 658,572 1,623,572 

Total increment of output attributable 
to irrigation targets ...... , ...... 1,273,572 2,496,572 

Estimated increment in palay require-* 
ments, Low Rice Projection (MT) 5,745,000 5,745,000 

Estimated increment in palay require
ments, High Rice Projection (MT) 9,712,000 9,712,000 

Ratio of increment of output attribut
able to irrigation targets to "Low" 
rice requirements ................ .222 .437 

Ratio of increment of output attribut
able to irrigation targets to "High" 
rice requirements ................. 131 .257 

a For details, sa 	 subsequent discusslon and tables. 
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Irrigation Projection I 

Irrigation Projection I asumes that all lands suitable for lowland rice 
cultivation and with gradients not exceeding 3 per cent will be brought 
under gravity and pump irrigation. The total of such sods in the seven 
major river basins is 1,740,000 hectares and the total for the Philippines is 
estimated to be about 2,100,000 hectares Since about 600,000 hectares 
of such soils were serviced by irrigation in the mid-1960s, we assume that 
all of the remaining 1,500,000 hectates of such soils can be biought under 
gravity and pump irrigation by 1990 We analvie this process of develop
ment in terms of three stages of 500,000 hectares eacl which exhaust the 
estimated reserve of suitable soils 

To estimate constituction costs (in 1965 prices) of Irrigation Pro
lecton I, we assume that unit costs will ittease arithmeticallv in each 
succeeding stage from the levels estimated for the inigation development 
in the Riue and Corn Prodtriti CoorlinatingCoum di (revised) Master 
Plan for FY 1966 70 In othei words, Irrigation Po,eciton I assumes 
that the first 500,000 hectare,, of gravity and pump ittigation development 
will cost P820 per additional hectare serviced bv gravity iiiigation and 
P540 per hectare ot additional area under pump irrigation For the 
second 500,000 hectarcs of giavitv and punp itrigation, we assume that 
unit costs will rise to PI,640 pet hec.tale (1965 prites) tot additional land 
under gravitt irigation and P1,080 per hectare added u,,der puItmp irtiga
tion For the third 500,000 hectaies ol additional land brought under 
gravity and pump irrigation (the remaining suitable land), we assume that 
unit costs \ ill be P2,460 and PI,620 per hectaie, respectively llu 

rnalliv, we assumed that the "mi\" of gravity and pump irigation 
in the succes,ie stages of litigation litilition I will Include 60 per cent 
NIA and communal gravitv systems, 30 per cent ISU punlp Installations 
and 10 per cent in private svstenis 

Using these assumptions iesults in the estimate that the fiist increiment 
of 500 000 hectares served by giavitv ad pump irrigation (inluding 50,000 
hectaes in irrigation svstcms financed ptivatelv), can be added at a total 
conatruction cost to the national goveinment of P327 million ( 1965 prices), 
or P727 per hectaie added in NIA, tommun1tnal, and ISU ptIdects \%e 

lrstimate that gravitv and pump irrigation can he e\tended to a second In
crement of 500,000 hectares at a total national government bUdgetaIv cost 
of P654 million, or P1,453, per hectare added 'lhe final intrement ot 
500,000 hectares estimated to eshaust the aiCa of class I and class 11 soils, 
will require estimated capital outlaiys of P981 million, or P2,180 pet hec
tare added In other woids, Irrigation Prolettion I results Il the estimate 

1 a CsCcstesl ie n Irrigation Prolictlons I and 1 1 ,,ake no allowance for fees collected front 
,,er ses Pas, experienCe suggeasts that such fees will make a ,,urnor contrbutlio' to the 

c¢.. 'a ctts o4 irrigation developmseit 
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Table 17 

Philippines Estimated Costs of Development of Gravity and Pump 
Irrigation in Irrigation Projection I 

Iwroi 500 000 St cond 500.000 Tbrrd 500 000 

hittarts addt d 
to irrigation 

sistent 

be ctares adde d 
to irrgatinoz 

sistem 

hectar~s added 
to irrigation 

swent 

Cumu
lahve 
Totals 

Increment 
-igation 

of design area 
systems" . . 

in private 
......... 

ir. 
50,000 50,000 50.000 150,000 

Increment of design trea in NIA and 

communal 

(has ) 
gravitv irrigation 

* 
targcts 

....... 300,000 300.000 300,000 900,000 

Estimated cost per hetare of additional 

-

desigr area, NIA awd communal gra

vity irrigation target (P, 1965 prices) 820 1,640 2,460 1,6403 

Estimated total Lot of increment of de

sign area in NIA aid tommunal 

vity irrigation target, (P million) 

gra
246 492 738 1,476 

Increment of design .1rea 

irrigation targets (has ) 
in ISU 

. 

pump 
150,000 150,000 150,000 450,000 

Estimated (.o%t per he tare of additional 

deign area in ISU pump irrigation tar

gets (P. 1965 prLt%) .. 540 1,080 1,620 1,080" 

Estimated total Lot of increment of de

%ign 
gLt% 

area in ISU 
(P milli1n) 

p imp irrigation tar
81 162 243 486 

Itinlled total tost it) national govern

mLnl (If tmhlintd It. rinlLllt of hkign 

.tra.i 

lion 

in NIA. oinnimn.il and 

I.irgits (WI mllion) 
ISU irriga

327 654 981 1,962 

t,,Il~rrr,,W+ntI I 

i1 Avera 3,, coat Igr 
bry,r 1rvli rt 

l tI lrc of ..j', 
r rqatlofl 

arti, of 
%, a 

NIA 
- - irnt, ,rti 1n cat,,tai cost 

t|i IiU proects rest.cct vely 
to tie national government 



that gravity and pump irrigation can be extended to all the suitable soils 

through budgetary outlays of the order of magnitude of P2 billion (1965 
prices) and that in the process, the cost per hectare irrigated by NIA, 

communal and ISU projects will rise three-fold. 

assume the gravity irrigation stagesFor purposes of analysis, we that 
rate of area added overin Irrigation Projection I materiali/e at a constant 

the 24 years, 1967-1990 In other words, the irrigation facilities for the 

first 500,000 hectares of design area are constructed ovei the eight fiscaf 

years ending with 1974, the second 500,000-hectaie increment over the 

and the thnd over the eight years endingeight years ending witl- 1982, 
with 1990 We also assume that the required Lapital funds for the NIA, 

provided by the national government. ItISU and communal projects are 
that the annual rate of national governmentfollows from these assumptions 

milhon, for MF'1975-1982,expendttures for FY 1967-1974. will be P41 

P82 million, and for FY 1983-1990, P123 million. 

An impression of the fiscal challenge represented in Itrigation Pro

jection I can be obtained readily. It is reasonable to assume that the 
a constantPhilippine population will increase between 1965 and 1990 at 

per cent and per capita real income at a constant rate of 1 0rate of 3.2 
per cent It follows from these assumptions that real national intome 

in 1965 to P21 0 billion(1965 prices) will intrease from P17 0 billion 
in 1986 The projectedin 1970, 1P29 2 billion in 1978, and P40 7 billion 

capital costs to the national government of the facilities in lp igatlon Plo. 

let1on I as a pet Lent ot real national income (1965 psi es would be 

0 20 per cent in 1970, 0 28 per cent in 1978, and 0 30 pci, .ent in 1986 

In other words, the fiscal rsouices iequiied will be a minor haction (up 

to one-third) of one per Lent of levels of real national itnome whih can 

be expected to matemihie over the net quarter centurv Conceived in 

these terms, the fiscal challenge is not overwhelming Past experience, 
sector willIsuLcesfull% meet evenhowever, does not suggest that the ptibl, 

this modest challenge 

The remaining task is to assess the potential contributlon to output 

which can be attributed to gravity and punp iirigation goals ini 1ilgaltion 

evalu.e the contribution of ir igation targetsProlection I Our estimates 
changeS pl odticiie of output flhe qualities ofin the absence of other 

land used, the inputs of lertli/cr per hectare. woking .an-ital and other 

factors, and techniques of piOductiOn are assumed to renain unILhanged 

from the mid-1960s '1o make such estinlates, we Iss.ume tdl., .'n aVetage 

of 85 per cent of the design area of new giavitt irtigatmon prol.,.S, both 

NIA and private, is planted to first crop, irrigated. palam as Nas, title of 

NIA systems in crop year 1965 66 Similamlv, we assume that an average 

per cent of the additional design area serviced b%pump iirigation isof 75 
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planted to first-crop, irrigated, palay which approximates the experience of 
the ISU in the mid-1960s. 2 

The average yield differential attributable to gravity and pump irriga
tion of first-crop, iUrigated, palay on land previously planted to first.crop, 
non-irrigated, palay is assumed to be 500 kg. per hectare, which approxi
mates the average annual yield increment estimated by the DANR for crop 
years 1964-1966. '" We also assume that adequate water supplies exist in 
the gravity systems to sustain the production of second-crop, irrigated, 
palay on ,5per cent of the increment in area serviced by NIA and commu
nal gravity irrigation and 20 per cent of the additional area serviced by 
pump irrigation These ratios approximate those experienced by NIA and 
ISU in the mid.1Q60s ,' We also assume that 15 per cent of the additional 
area planted to second crop, irrigated, palay, is land which previously 
produced a non-irrigated seconid crop. This ratio approximates the com
parable ratio for crop years 1964-1966 which was 14 per cent. For this 
proportion of the second crop, we assume a yield differential attributable 
to irrigation of 700 kg , which approximates the average annual yield 
differential estimated by the DANR for crop years 1964-1966. It follows 
from the previous assumption, that 85 per cent of the additional area 
planted to second crop, irrigated, palay is land that did not previously 
produce a second crop. The output of this portion of second crop, irri
gated, palay, therefore, is a net addition to production. We assume that 
the average yield from such plantings, in combination with the inputs used 
in mid-1960s, is 1,570 kg. per hectare, which is approximately the average 
annual yield level estimated by the DANR reported in for crop years 1964
1966. 

To the extent that the assumptions underlying the foregoing analybis 
are valid, achievement of the targets in Irrigation Projection I, in and of 
themselves, will make a significant contribution to expansion of Philippine 
rice production The estimated aggregate increment in palay output over 
12 We assume that all of the fdesignarea of gravity and pump I'rigation projects was previously

planted to first crop, non irrigated palay and that the proportion of the design areas not, in 
fact, receiving irrigation water (15 per cent of NIA and communal systems, and 25 per cent of 
ISU systems) produces a first crop of non irrigated palay No change in output, therefore, Is 
attributed to the portion of the design areas of the added irrigation facilities which do not receive 
water for first crop irrigation

13 The data supporting the assunied yielkI differentials are summarized in Table IS 
14 The assumption that the ratio of the area irrigated and planted to second crops will remain 

constant as gravity irrigation is extended to the limits of the suitable soils is unrealistic Although
qualified irrigation engineers report that surface water runoff, in the aggregate, is adequate for 
all irrigation water needs, the runoff is i iglily irregular As gravity irrigation is eatended 
using water pumped from rivers, water for second crop irrigation will become increasingly scaice 
and til ratio of the second crop area irrigated to the first crop area irrigated will fall It is 
quite likely that ihe ratio would fall by half over the eatension of gravity irrigation in Projection 1,
although no adiustment has been made in Table 18 for this factor If ilia average ratio should fall by 
one half it would have the estimated increment of output of second crop palay in 1990 attributable 
to gravity irrigation in Proection I from 656,000 metric tons to 329,000 metric Ions This In turn 
would reduce tih estimated toful increment of pala" output attributable to irrigation expansion 
in Projectlio I from 1,274,000 ietric tons to 945.000 metric tons, a reduction of 26 per cent 
It should be emphasized that such a calculation of the short fall in palay output because of water 
scarcity is misleading The short fall in output will be a multiple of that indicated because of 
the critical importance of Irriqation to the realization of the yield potential of improved rice 
varieties 
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the three stages would be 1,273,572 MT, with the increment due to irr. 
gation of the dry season crop slightly larger than the increment in output 
of wet season rice. The increase in palay output attributable to the irri. 
gation targets would be 22.2 per cent of the projected increase in rice re
quirements for 1990 in the Low Rice Projection and 13.1 per cent of th 
required increase in the High Rice Projection. 

Important as are the benefits attributable to irrigation, per se, the 
returns from such facilities will be augmented by the greater returns 
to fertilizer, high yielding seeds, and other inputs applied to irrigated rice. 
Any attempt to assess the contribution to output of capital expenditures 
on irrigation facilities, while holding the proportions and qualities of other 
inputs constant, is unrealistic. The modern inputs which must materialize 
if Philippine rice requirements are to be met from domestic production in 
the future, comprise a package which contributes more to output than the 
sum of the contributions of the parts considered in isolation. Perhaps the 
most important gain to be expected from the development in IrrigationPro
jection I would be the intangible benefits in bureaucratic self-confidence 
and morale engendered in successfully meeting the challenge to organize 
resources on the required scale. 

Table 18 

Philippines: 	 Estimated Additional Palay Production Attributable to 
Gravity and Pump Irrigation Targets in Irrigation 
Projection I 

First 500,000 	 Second 500,000 Third 500,000 
hectares added to hectares added to hectares added to 

design area ot design area of design area of 
irrigation systems irrigation systems irrigation systems 

Estimated additional area 
planted to first crop, ir
rigated, palay (has)" .. 410,000 820,000 1,230,000 

Estimated additional out
put from first crop ir
rigated, palay (MT)b .. 205,000 410,000' 615,000 

Estimated additional area 
planted to second crop, 
irrigated, palay (has)" 152,500 305,000 457,500 

m of Incre
meit of pump irrigation systems.

b Estimated increment In area planted multiplied by yield Increment of 500 kO., pe hDctare. 
a 85% of increment in dosign area of NIA and private gravity irrigation ayste plus 75% 

c 35% of increment in design areas of NIA and private gravity irrigation faclllies pus 2%, of i'ncre
ment of pump irrigation facilities. 
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Table/18 (continued) 

Estimated additional out
put from second crop, 
irrigated, palay on land 

,not previously second 
610,533cropped (NIT ) 203,511 407,022 

Ectimated additional out
put from second crop, irri
gated, palay on land prev
iously in second crop, 
non-irr iga ted, palay 
(MT)e ............. 16,013 32,026 48,039 

Total estimated additional 
output of palay resulting 
from targets in Irrigation 

I (MT) .. 424,524 849,048 1,273,572Projection 

Proportion of Low Pro
jtiition of increment in 
palay requirements in 
1990, which would be 
provided by achievement 
of targets in Irrigation 
Projection I .......... 074 .149 .222 

Proportion of High Pro
jection of increment of
 
palay requirements in
 
1990, which would be
 
provided by achievement
 
of targets in Irrigation
 

n I 044 .131or Proj,.,., ....... .088 


seon crop preiously. Yield
d 85". of planted irrigated second crop dit not procuce aarea to 

Irrigated plantings - 1,.50 kg.hectare this convponent ofIncrement per for 
to second crop (21,750 hadl produced a second nor-irrioted crop previ,lY.* 15% of area planted - 700 kg.Inigated plantingsYield increment per hectare for this component of 

f Sum of three pelay output Increments. 
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Irrigation Projection II 

IrrigationProjection II assesses the magnitude of the effort required 
to develop the potential for first and second-crop irrigation through a time 
sequence in which expansion of gravity and pump irrigation in ProjectionI 
is followed by development of a "feasible" program of storage irrigation. 
Fortunately for the purposes of this study, reliable surveys of he poten
tial sites and probable costs of storage irrigation facilities in the Central 
Luzon basin have been made by the U.S. Bureau of Reclamation."8 

In making Irrigation Projection II we assume that the process of 
pump and gravity irrigation development outlined in IrrigationProjectionI 
takes place over the 25 fiscal years through mid-1990. We further assume 
that the storage irrigation development planned for the Central Luzon 
Basin by the Bureau of Reclamation materializes over the fifteen years
through mid-1990. The total amount of land that can be irrigated on a 
year-round basis by the planned Central Luzon Basin projects is about 
290,000 hectares and the estimated total capital cost (1965 prices) of the 
storage irrigation facilities is P2,779 million. Finally, we assume that 
additional storage irrigation projects which aggregate to the total cost and 
area irrigated of those recommended by the Bureau of Reclamation for the 
Central Luzon Basin, will materialize elsewhere in the Philippines over the 
fifteen years through mid-1990. Such an assumption reflects the probable 
rapid growth of demand for electric power in the Philippines outside of 
Manila and also the realities of future political development which will 
enhance the claims of areas outside of Luzon to share in the national 
government outlays on storage irrigation. In other words, Irrigation Pro
jection II assumes that storage irrigation servicing 580,000 hectares of 
land on a year-round basis at an estimated total construction cost for irriga
tion facilities of P5,558 million will materialize between mid-1975 and 
mid-1990. 

For purposes of analysis, we assume that the required capital outlays 
for the storage irrigation facilities in- IrrigationProjection II are made by 
the national government at the rate of P250 million annually during 1975
80, P375 million during 1980-85, and P500 million during 1985.90.16 We 
also assume that the rate at which the area included in the design areas 
of the systems in Irrigation Projection II is brought under irrigation is 
proportionate to the rate of expenditure. 

When the estimated costs of gravity and pump irrigation in Irrigation 
ProjectionI are added to the foregoing estimates of storage irrigation, they 
result in estimates of average annual national government budgetary out
lays which rise from P82 million during FY 1975 to P332 million during 
15 US0I, Bureau of Reclamation, Central Luaeu Basin (PrellmInay draft), April 1966,pp. 101-192. 
16 These Projctlons of expenditures Include no accounting of interest costs, or expenditure of fees 

collected from water users 
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,,Tabie 19, 

Philippines: Estimated Costs, ofV Development of Storage Irrigation 
-'in Irrigation Projection 11,1975-1990 

Ce/ura! Luzon Total 
BMsine Pbilppi$es 

Increment 6f area not previously 
irrigated brought under year. 
round irrigation (has.) ...... 190,000 400,000b 

Increment of area previously ir
rigated brought under year
round irrigation (has.) ...... 100,000 180,000b 

Estimated total construction cost 
(P Million) ............... 2,779 5,558 

Construction cost per hectare 
brought under year-round irri
gation (P) ................ 9,583 9,583 

FY 1976-1980 and ultimately reach P623 million during FY 1986-1990. 
Applying the same assumptions used to appraise the magnitude of the 
fiscal challenge represented by IrrigationProjection 117 results in the esti
mate that the capital costs of IrrigationProjection II (gravity and storage 
facilities combined) would be a maximum of 1.5% of real national income 
(1965 prices). When appraised in this way, the challenge to mobilize 
the financial resources necessary to achieve the targets in Irrigation Pro
jection II is formidable, but clearly within the capabilities of the Philippine 
society. Outsiders can only hope that the leadership will prove adequate 
to meet the challenge. 

The remaining task is to estimate the contribution to output which 
can be expected from the storage irrigation in Irrigation Projection II. 
Because storage results in reliable control of water through both the first
crop and second-crop seasons, the differential yields will be higher than 

a U.S. Bureau of RacIamatoln, Ce€,al Lwe Basin (Preliminary draft), April 1966. 
b It is assumed that the proportion of land previously Irrigated which will be included In storage 

the Central Luzon Basin whereIrrigation prolects outside Central Luzon will be lower thai.in 
gravity and pump Irrigation Is more advanced Of the etimated total of 290,000 hectere&isn storage 

210,000 hetcares IsIrrigation priects to be con.leted outside of Central Luzon, an estimated 
s6umed Sobe land not previously under Irrigation.
 

17 Sopre. p. 75.
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those indicated by yields from gravity and pump irrigation. We assume 
that the average increment of yield from land serviced by storage irriga
tion, combined with other factor inputs per units of land of amounts and 
qualities in mid-1960s, over the yield from the same land growing first
crop, non-irrigated, palay to be 600 kg., per hectare. Similarly, the average 
yield increment from storage irrigation extended to !ands previously re
ceiving gravity and pump irrigation is assumed to be 100 kg., per hectare. 
We further assume that the average output per hectare of second crop, 
storage-irrigated, palay (other inputs those of mid-1960s) to be 2,000 kg. 
as compared to the average output per hectare of second crop, gravity-irri
gated, palay of 1,600 kg., per hectare." 

Table 20 
Philippines: Estimated Expansion in Rice Production 

Attributable to Storage Irrigation in Projection II 
(Cumulative Totals) 

19 -80 1980-85 1985-90 

Increment of design area of stor
age irrigation targets not prev
iously irrigated ............. 88,889 222,222 400,000 

Increment of output of first-crop 
irrigated, palay from above area 
(MT)a ................... 53,333 133,333 240,000 

Increment of output of second 
crop, irrigated, palay from above 
area (MT)b ................ 166,443 416,109 749,000 

Increment of area previously re
ceiving gravity or pump irriga
tion brought under year-round
 
storage irrigation (has.) ...... 40,000 100,000 180,000 

Increment of output of first crop, 
storage irrigated, palay from area 
previously irrigated by gravity or 
pump irrigation (MT)c ...... 4,000 10,000 18,000 

18 	For the statistical basis for these assumptions, sea the yields reported by tWeDANR for crop 
years 1964-1966 in Table 15 

- (00 kg. The basis for this incremental yielda Average increment of paley output per hectare 
ratio is the average annual yield reported for first crop, no-Irrigated plantings during crop years 
1964-1966 of 1,254 kg per hectare as compared to estimated average yield from first crop, store. 

latter estimate provides for an increment of 100irrigated plantings in the future of 1,850 kg The 
kg over the average yield from first crop, gravity.irrigated plantings during crop years 1964o1966. 

output oar hactare on 15 per cent of arearnot previously planted to ab Average ,ncrement of palay 
be 2,000 kg This figure Is based on the widely accepted evidencesecond crop is estimated to 

that yields from second crop palsy receiving adequate Irrigation are slightly higher than from 
fi;.st crop palay receiving irrigatcn Average increment of palsy output per hectare an remaining 
15% of area previously planted to a non-irrigated, second crop - 1.150 kg, or approximately the 
difference between 2,000 kg. and the second crop yield experienced during crop years 1964-1966 in 

the absence of Irrigation.
of first crop, irrigated, palsy output per hectare attributable to shift from c Average increment 

ravity and pump t storage Irrigation - 100 kg 
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Table 20, (cmahtu) ,
T.l .." 1975-80 1980-85 198.90 

Increment of am previously gra
vity or pump irrigated which. 
did not produce a second-crop of 
palsy (has.)d .. 20,000 50,000 90,000 

Increment of output of second crop
storage-irrigated, palay from area 
previously gravity or pump irri
gated which did not produce a 
second crop of palsy (MT) e .. 40,000 100,000 180,000 

Increment of output of second
crop, s t o r a g e-irrigated, palsy 
from area previously gravity or 
pump irrigated and producing a 
second crop of irrigated palsy 
(MT) ................... 8,000 20,000 36,000
 

Sum of increments in palsy pro
duction attributable to storage 
irrigation in Irrigation Projec
lion II .................... 271,776 679,442 1,223,000
 

Sum of increments in palay pro
duction attributable to gravity 
and pump irrigation and storage 
irrigation in Irrigation Projec
tion II .................... n.a. n.a. 2,496,572
 

Proportion of "low" projection of 
increment in rice requirements 
for 1990 provided by irrigation 
development in Irrigation Pro
jection II ................. n.a. n.a. .437
 

Proportion of "high" projection
of increment in rice require
ments for 1990 provided by ir
rigation development in Irriga
tion Projection If .......... n.a. n.a. .257
 

d Filty per cent of area previously irrigated. Average annual ratio of plantings of second crop,
Irrigated, lowland rice to first crop, Irrigated plantings reported by the DANR for the crop years
1964-1966 was 43.5 per cent. 

a Average increment of palsy output per hectare - 2,000 kg. 
f Averag Increment of Flay output per hectare - 400 kg. Basis for this yield ratio Is average

annual yield reported fo seond crop, Irrigated plantings during crop years 1964-1966 of 1,571 kg. 
per hectare as compared to estimated average yield to second crop plantings receiving storage Irri
gation In the future "f 2,000 kg. 

g For details of increment multing from gravity and pump systems In Irretless Prejestloa I) se 
Table 18. 
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To the extent that the goals in Irrigation Projection II materializes 
in the future, the Philippines will derive substantial increments in rice 
output from irrigation alone. If the assumptions regarding incremental 
yields and areas are valid, storage irrigation development will contribute 
1,223,000 metric tons of palay output in 1990 as compared to zero tons in 
crop years 1964-1966. If such development of storage irrigation is super
imposed on gravity and pump irrigation development in IrrigationProjec
tion I, the total increment of palay production in 1990 as compared to 
production in the mid-1960s, would be about two and a half million metric 
tons, or more than two-fifths of the increase necessary to maintain per 
capita direct absorption of rice at post-1949 levcls.i 9 

Assessment of the RCPCC (revised) Master Plan 

The Philippines is currently engaged in a major program designed to 
achieve self-sufficiency in rice by 1970. The dimensions of this task are 
bounded by (a) growth in population which currently is increasing at an 
estimated 3.3 per cent annually, (b) current levels of imports of milled 
rice which average 222,000 metric tons annually (approximately ten per 
cent of domestic production) over the four years ending with 1965, and 
(c) the interruption in the post-war expansion in the area planted to rice. 
If 1949-1964 levels of per capita direct rice absorption are to be main
tained and imports eliminated beginning in mid-1970, it will require 
average annual increases in palay production during the five crop years 
ending with 1970 of at least 245,000 metric tons.21 The total required 
increase in production of palay over this period to achieve self-sufficiency 
is 1,227,000 metric tons or 31 per cent of the average annual production 
of palay in the three crop years 1964-1966. 

Central to the Rice and Corn Productivity Coordinating Council (re
vised Master Plan for rice self-sufficiency by 1970 is a program to expand
the gravity irrigation network including systems administered by the Na
tional Irrigation Administration (NIA) and communal systems. Under 
the RCPCC Plan, the NIA is responsible for the completion of gravity 
irrigation projects (NIA and communal) which will provide irrigation to 
281,497 hectares not presently irrigated. This target is equal to the de
sign area of NIA gravity systems (282,643 has.) in operation in 1965-66 
and is 121 per cent of the area of first crop, palay plantings on the land 
served by NIA gravity systems in crop year 1965.66.12 Although statistics 
on the area of land irrigated by communal systems are not available for 
all provinces, the area irrigated by such systems in the seven major river 

19Or one quarter of the additional output necessary to meet the High Projection of ria requirements
In 1990.

20 The area planted has actually declined from levels reached In crop years 1959 and 1960. 
21For other assumptions see discussion of Law Rice Projection in Chapter I of this study.
22 Such plantings included about one per cent in other crops. For details, seeNIA, Amwsal Repwt

FY 1965-66, Tables I and II. 
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basins in the Philippines in the mid-1960s was 'about 150,000 hectares.U 
Since these seven major river basins include at least 80 per cent of the area 
presently irrigated, it is assumed that the total design area of communal 
systems presently in operation is 180,000 hectares. The target assigned to 
the NIA in the RCPCC (revised) Master Plan, therefore, is to expand 
the area served by NIA and communal gravity irrigation systems by about 
three-fifths of the design area of such systems in operation during crop 
year 1965-66. 

The second major irrigation goal of the RCPCC (revised) Plan is to 
bring an additional 294,890 hectares under irrigation through the distri
bution of 10,984 pump units by the Irrigation Service Unit of the Depart
ment of Public Works and Communications over the four years ending 
with crop year 1969-70.24 The revised target area is 382 per cent of the 
design area (77,184 hectares) of pump irrigation projects designed and 
financed by the Irrigation Service Unit from its founding in 1952-53 
through 1966.25 The target of 10,984 pump units is 761 per cent of the 
number of pumps installed (1,439 units) with ISU technical advice and 
finance from its founding through 1966. The target area assigned the 
ISU, moreover, is 836 per cent of the area planted to irrigated first crops 
(35,286 has. including 32,626 has. in lowland rice) served by the 594 
pump units designed and financed by the ISU and actually in operation in 
crop year 1964-65.2 

The combined dreas presently included in NIA gravity systems, ISU 
pump units and the estimated area irrigated by communal systems total 
some 530,000 hectares of which some 450,000 were actually planted to 
irrigated first crops in the mid-1960s. The RCPCC (revised) Master Plan 
targets propose to bring irrigation to an additional 576,387 hectares. This 
is about 109 per cent of the design area of existing system in these cate
gories in the mid-1960s, and about 128 per cent of the area planted to 
irrigated first crops in existing systems in these categories in the mid-1960s. 

The targets assigned to the NIA and ISU represent formidable chal
lenges to those agencies. They are charged with mobilizing resources to 
undertake levels of activities many times any levels they have sustained in 
the past and the likelihood that the targets they have been assigned will 
be met is not promising. Past experience does not encourage belief that 
the funds allocated to the NIA and ISU under the RCPCC (revised) Master 

23 Including 122,000 hectares In five major basins plus half of the area In communal and private 
systemb combined in two basins (Agusan and Ilog-Hilabangan) for which a breakdown between the 
two types of systems is not given. 

24 The RClCC Mater lia as revised in early 1967 raised the targets assigned the ISU to maka up 
the short fail in the accomplishment of both the ISU and the NIA in 1966-67. The revised master 
plan raised the target area of the ISU by 69,248 hactares, to be accomplished by a "crash pmg
ram" of pump Installalioln in 1967-68 

25 For statistics on RCKC (revised) Master Plan targets and historical statistics on the activities of 

the ISI. sa Sycip. Gorm, VaIayo and Co e tef FiNdisnp aed 411-
te Irri lie servevm itIM e Rse Fidst Meit= April 1967 

26 For ISU units in operation and are cultivated In crop Vear 196465, ea ISU, 12th Ananea a 
FY IW4S. 
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PHILIPPINES: IRRIGATION TARGETS OF RCPCC 

(mVU) MASTER PLAN. FY 1966-1970 

ESTIMATED PLANTINGS 
OF LOWLAND reLAY 
UPON COMPLETION
OF IRRIGATION TARGETSMILLION

AVERAGE ANNUAL 
PLANTINGS OF HAS. 
LOWLAND FALAY 
CROP YEAR 19641966MILLION 2.7 NO*IRIATOEM0D RO 

HAS. 

2.4 NON-IRRIGATEDSECOND CROP 2.4 

2. I 2. I NON-IRRIGATED 
FIRST CROP 

1.8 1.8 
NON-IRRIGATED 

FIRST CROP 
1.5 1.5 

IRRIGATED 
1.21.2 

.9 IRRIGATE .9 
SEON CROP 

.6 .6 IRRIGATED 
FIRST CROP 

IRRIGATED 
., R .3 

TOTAL PLANTINGS OF LOWLAND PALAY ESTIMATED TO INCREASE 
1.5 PER CENT ANNUALLY 

NOTE: "S ARE DRAN TO SCALE 
11011 



Table,'21 

Philippines: T'argets'Assigned to' t6 National Irrigation 
Administration and the Irrigation Service Unit 
Under the Rice and Corn Productivity Coordinating 
Council (Revised) Master Plan for FY 1966-1970 a 

(Fiscal Yeers) Total 
1966.67 1967-68 1968-69 1969-70 1966-70 

NIA Targets 

Additional area to be 
irrigated (has.) ...... 69,474 106,324 46,024 59,675 281,497 

Estimated funds 
required (P million) .. 66.6 68.0 53.3 42.3 230.2 

Estimated average cost 
per hectare (P) ..... 959 640 1,158 709 817 

ISU Targets 

Additional area to be 
irrigated (has.) ...... 14,200 157,150 57,700 65,840 294,890 

Number of pump units 
to be installed ....... 230 6,133 2,204 2,381 10,984 

Additional area irrigated 
per pump unit (has.) . 62.0 25.6 26.2 27.6 26.8 

Estimated funds required 
(P million) ......... 64 43 46 158 

Estimated average cost 
per'pump unit (P000). 21.7 10.4 19.5 19.3 14.4 

Estimated average, cost 
per hectare (P) ..... 352 407 745 699 536 

a RCK¢C (revlad Maste la, November 1966. Original area targets assigned IS. ware: 1966-67, 
50,000 ha,. arfd 196748, 52,100 has. Original targats for pump units were: 1966-67. 1A87 wils 
and 19674,8. 1.562 units. 
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Plan will be forthcoming. Even if they should be made available, the re
quirements of administrative leadership and elan necessary to overcome de; 
codes of inertia and bureaucratic ennui probably can not be mobilized in 
time to meet the targets. That such a result is likely, is evidenced by 
the procedure used to "revise" the RCPCC Master Plan. The very sub
stantial short-fall in planned accomplishments of the ISU and the more 
modest short-fall in NIA targets during fiscal year 1966-67 were merely 
added to the targets assigned to ISU for fiscal year 1967-68. It is 
difficult to believe that the ISU can increase the level of its activities in 
FY 1967-68 over that of FY 1966-67 by 1,100 per cent. 

Be that as it may, what contribulion to output can be expected should 
the targets of the RCPCC (revised) Master Plan be met, and what is the 
relationship of these targets to the goal of rice self-sufficiency in 1970? 
To estimate the magnitude of these contributions, it is necessary to estimate 
the proportion of the design area of the RCPCC Plan target areas which 
will actually be planted to first and second crops and the additional pro
duction which is attributable to such plantings from gravity and pump irri
gation. To make such estimates, we apply yield ratios derived from those 
reported by the DANR for the crop years 1964-1966, and data for the 
mid-1960s on the areas serviced by NIA systems and ISU pump installa
tions.'7 Our estimates, therefore, attempt to assess the contribution of 
RCPCC Plan irrigation targets with techniques and inputs used in the mid
1960s. 

For the crop year 1965-66, the ratio of first crop, irrigated lowland 
rice plantings to the deeign area of existing NIA gravity systems was 85 
per cent and the ratio of the second crop, irrigated plantings was 35 per 
cent. Applying these ratios to the RCPCC Plan target area assigned to 
NIA results in the estimate that the assigned targets will result in an 
additional 239,000 hectares planted to first crop, irrigated, palay and an 
additional 98,500 hectares planted to second crop, irrigated, palay in crop 
year 1970-71 as compared to such plantings in the mid-1960s.28 

For the crop year 1964-65, the ISU reported that the ratio of first 
crop, irrigated plantings to the "irrigable area" of pump irrigation projects 
actually operating was 72 per cent and the ratio of second crop, irrigated 
plantings was 17 per cent. Applying these ratios to the RCPCC Plan 
targets assigned to the IFU results in the estimate that the targets will 
add 212,300 hectares of first crop, irrigated, palay and 50,130 hectares of 
second crop, irrigated, palay in crop year 1970-71 as compared to plantings 
in the mid-1960s. 
27 For a summary of the aa on which the asuxed yield ratios am based, se Table 15. 
28 Assuming that he entlire target area was previously planted to the first season, non-Irrigated, palay. 
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Formidable as are the targets of the RCPCC (revised) Master Plan 
targets, irrigation development alone will make only a partial contribution 
to the achievement of rice self-sufficiency by 1970. The increment of 
palsy output attributable to the RCPCC irrigation targets increases from 
77,207 metric tons of palay in crop year 1966-67 to 462,531 metric tons 
in crop year 1969-70. On the other hand, to maintain postwar per capita 
absorption of rice and eliminate rice imports by mid-1970 will require out
put increments of palay increasing from 490,000 in 1966-67 to acumulative 
total of 1,225,000 metric tons in 1970. In other words, to achieve self
sufficiency by 1970 without reducing per capita absorption or rice will re
quire other inputs - higher yielding seeds, fertilizer, insecticides, credit, 
and so forth - which must account for some three-fifths of the required 
increase in palay production over the four crop years. 

The estimated funds required to achieve RCPCC targets total P388 
million. Although the estimated funds required represent many times the 
rate of fund utilization by these agencies in the past, they do not represent 
a discouraging challenge in terms of Philippine fiscal capabilities. 9 Average 
annual expenditures programmed under the RCPCC Plan of P97 million 
represent only 5.2 per cent of average annual national government expen
ditures and 5.3 per cent of average annual revenues over the five fiscal 
years ending June 30, 1965.0 The rate of estimated expenditures re
quired to achieve RCPCC targets, moreover, represents only one-eighth of 
the increase in average annual national government expenditures and rev. 
enues during the five fiscal years ending June 30, 1965 as compared to the 
previous five fiscal years. The programmed level of expenditures is clearly 
within Philippine fiscal capabilities. This is not to say, however, tha, 1-ch 
expenditures will materialize. 

A more formidable onistraint that must be overcome in achievin, ,he 
RCPCC targets are the administrative and organizing capabilities ot the 
NIA and the ISU. The many-fold expansion required in the activities of 
these agencies will have to be matched by expansion in personnel and the 
writers have no basis for estimating the likelihood that this can be done 
without sacrificing productivity. The performance of government agencies 
in the past does not encourage optimism in assessing the prospect that 
NIA and ISU will meet the RCPCC irrigation targets.!' 

29 	For details of fund utilization, see Sycip, Gorraes,Velayo and Co., Saniary Rpeort of Findiep 
and Recemmendatlens (to the RCPCC) en the latimal Irrigatlen Administration, Manila January 
1967, and on the Irrialeon Service Unit, Manila, April 1967. 

30 For details sea U N. ECAFE, gc. emlc Survey of Asia md the Fer Beat. 
31 For informed analysis of the management parformanca of these agencies, son Sycip, Gorres, Vetayo 

and Co., ep. cit. 
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Table 22 

Philippines: 	 Estimated Contribution of Irrigation Targets of the 
RCPCC (Revised) Master Plan to Achisia Is t of Rice 
Self-Sufficiency (Cumulative Total) 

19667 1967-68 1968-69 1969.70 

Additional target area to be 
irrigated by NA (has.) ...... 69,474 175,798 211,822 281,497 

Additional target area to be 
irrigated by ISU (has.) ...... 14,200 171,350 229,050 294,890 

Total additional target area 
(has.) ..................... 83,674 347,148 450,872 576,387 

Additional area harvested of 
first-crop, irrigated, lowland 
ricee (has.) ................ 69,277 272,800 353,465 451,593 

Additional production of first-crop 
irrigated, lowland rice attributable 
to irrigation targetsb (MT) ... 34,639 136,400 176,732 225,797 

Additional area of second crop, irri
gated, lowland rice on land not 
previously planted to a second 
cropr (has.) ............... 22,721 77,060 96,115 126,357 

Additional production of second 
crop, irrigated, lowland rice on 
target area not previously second 
croppedd (MT) ............. 39,762 134,855 168,201 221,125 

Additional area of second crop, 
irrigated lowland rice on land 
previously producing second crop, 
non-irrigated lowland rice' (has.) 4,009 13,598 16,962 22,298 

a Elghtlyfiw per cnt of NIA trget area plus 72 per cnt of IlU target area. 
b Asaua that additional output par nectare will be 500 kg, which appoxinates yield diffentlal 

reotd by the DNR for crop as 1964-1966 
€ fhe ratlo of the aa planed c second crop, non-Irrigated, lowland rice to that planted to first 

crop, non-irrigated, lowland rice reported by the DANR for the crop years 1964-1966 was 15 par 
cnt. We assu,. therefore, that all of the RCPCC design am was previously not Irrigated and 
that 85 per cent previously did not produce a eaond crop. Following extension of irrigation
plow--.-- by the ICC Plan, 35 per can of the NIA target are and 17 per cent of the ISU 
ta ar whi jpreiuly did not p a second crop is nuned to produce a second crop
of Irrigated l rice To ain ar planted, multiply NIA target area by factor W5 (.15 x .35)
and ,SU target am by factor .1445 (AS x .17). 

d Incnwt of yield par hectare - 1,750 kg, which approximates yield reported by the DANR for 
to app war 94-1966 

a Fifteenpar mi of additional trtaeapreviously produced a second crop, non-irrigated, lowland 
rim. Following RCPC Plan I etation, 35 per cent of the NIA portion and 17 per cent of 
die ISU portion of this part of the totI target aus will shift to production of second crop Irri. 
getd. lowland rim. To obtain ae planted, multiply NIA target area by factor .A35 (.15 x .5) 
ed ISU target area by facor MW (.15 x .17). 
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Table n2 (.estfil 
1966.7 ,1967.68 1968-69. 1969-70 

Additional production of, second 
crop, irrigated, lowland rice on 
land previously producing second 
crop, non-inigated lowland rice 
(IT) ..................... 2,806 9,518 11,873 15,609 

Sum of increments of palay out
put attributable to irrigation tar
gets of RCPCC (revised) Ma
ter Pk (rT) ............. 77,207 280,773 356,806 462,531 

Required cumulative increments of 
palsy output for rice self- suffi
ciency in 1970 under Low Rice 
Projection (MT) ........... 490,000' 735,000 980,000 1,225,000 

Proportion of required (cumula
lative) increment of palay out
put for rice self-sufficiency in 
1970 which must be provided 
by inputs other than irrigation 
targets of RCPCC Plan ....... .842 .618 .636 .622 

Should the targets of the RCPCC (revised) Master Plan be met, they 
would provide, in and of themselves, some two-fifths of the additional 
palay required for self-sufficiency at levels of direct rice absorption which 
have prevailed over the postwar period. Such an assessment undoubtedly 
was available to those who drew up the targets in the Plan. If this was 
the case, the Phx serves to emphasize the faith held by agricultural policy 
planners in the Philippines in the yield potential in the promising new rice 
varieties such as IR-8 and BPI-76. Such faith is not misplaced if it is 
combined with adequate awareness of the new rice technology as a "pack
age" of modern inputs; each highly productive of output when combined 
with the lers at recommended levels of application, but each modem input 
(with the exception of irrigation) capable of making only a limited con
tribution to output in isolation. Development of the Philippine irrigation 
potential will require a policy emphasis in the future which it has never 
received in the past. As suitable land resources approach exhaustion, irri
gation becomes the obvious way to "produce" added inputs of land. More 
important, is the criticai importance of adequate and controlled supplies of 
water to the productivity of the "paclge" of modem inputs. 

incmwt reported by the 
DW for the cro yer I96&196& 

f Inauamo of YkM PaIhcts - 7W kl, which appro irmas yield 

a Incll rudired mumel Incrwents of peley output for two years uIder Law RIm Freetim 
for rim elf c In 1970. 
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The priority needed is not for a "crash program" for rice self-suffi
ciency in 1970, but to begin to "tool up" for the long term, integrated 
development of Philippine water resources - for irrigation, power, re
creation, and direct human consumption. The lead time necessary for in
tegrated water resource development militates against the ultimate contri
bution of short-term "crash programs". 
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Table C1 

Philippines: Area Planted, Production and Yields of 
Irrigated and Non-irrigated, First Crop Palay, 1960a 

AreaIrrigated,
first crop

Palay 
(Has.) 

Area Non-
irided,first 

crop Palay 
(Has.) 

Production 
Iriaed,first 

crop Palsy 
(MT) 

Production 
Non-irrigated,
first crop Pay 

) ( 

Yield Irri-
sated,first 
crop 

gAa) 

Yield Non
irigsed,first 

cropPalay 
(Kg/Ha.) 

o 

Bulacan ................. 
Nueva Ecija .............. 
Pampanga ............... 
Pangasinan ............... 
Tarlac .................. 

Central Luzon Basin ..... 

19,894 
72,127 
32,124 
44,449 
31,209 

199,803 

33,926 
86,199 
24,251 
63,892 
51,446 

259,714 

36,211 
137,700 
53,700 
71,735 
60,182 

359,528 

45,830 
133,346 
35,614 
68,739 
66,892 

350,421 

1,820 
1,909 
1,672 
1,614 
1,928 
1,799 

1,351 
1,547 
1,469 
1,076 
1,300 
1,349 

Laguna .................. 17,372 
Cavite ................... 12,873 
Cotabato ................ 38,274 
Agusa .................. 1,732 
Camarines Sur ............ 21,529 
Cagayan ................. 7,654 
Isabela .................. 25,887 

Above listed provinces .... 325,124 

Total, Philippines ....... 592,413 

4,463 
3,767 

83,245 

8,029 

27,583 

48,514 
65,994 

501,282 

1,073,587 

30,867 
21,382 

50,047 

1,922 

31,411 

13,409 
43,237 

551,803 

933,033 

6,090 
3,509 

101,991 

8,447 

31,492 

65,136 
85,762 

652,848 

1,277,804 

1,777 
1,661 

1,308 

1,110 

1,478 

1,752 
1,670 

1,697 

1,575 

1,373 
932 

1,225 

1,052 

1,142 

1,343 
1,300 

1,302 

1,190 
a Stkmu of Census and Statlstics, triculuatml Cameo m a-, Table 17. 



Table C2 

Philippines: 	 Irrigation Potential and Estimated Construction Costs 
of Integrated Development of the Central Luzon Basina 

Construction Construc ton1 

Costs per HectareAdditional 	 Costs per Hec-
tare of land of AdditionalArea SubjectArea of Land under Dry

Area of 	 to Dry Season Construction Imgated
Year-round e 	 Season IrrigationCostsd Year-roundIrrigation new land Irrigation	 (P Per Hectare)(P Million) ()
(Hectares) (Hectares) (Hectares) 

20,700 20,700 178,655 8,631 8,631 
Canaan Project" .. 20,700 

5,700 66,206 11,615 5,700 
Papaya Project ... 5,700 5,700 

1 Q00138,159 11,61011,900 11,900Balintingon ...... 29,600 8,60087,148 10,1338,600 8,600Bulu ........... 8,600 
 12,031856,145 10,701
Apno .......... 80,000 63,000 71,160 	

11,400
11,400 11,400 203,561 17,856
SSanta Rosa 	 ...... 11,400 

3,600 7,560 125,106 10,785 16,548
O'Donnell ...... 11,600 

12,600 15,682 101,192 6,246 6,453
Balog-Balog ..... 16,200 7,5709,800 16,696 125,386 7,044
Caniling ........ 17,800 


86,786 108,000 8000
Pila ........... 8 

11.096177,398 1,968,344 10,257

Upper Pampanga 209,600 155,300 

74145 197,226 243581000 35,300River Project.. 

Central Luzon
 

190,600 251,543 2,165,570 7,935 8,609
Basin ........ 290,600 


April 1966, and U.S. Department of Interior. Bureau o. Re
maesin (Preliminary draft),RKlamation. Central Lum 

Project, Septamber 1966.a U.S Department 	 of Interior, Bureau of 
clamation, A Peart on the U PananV e Rivear 	 of land served by the Pantabengen

the Pampange River for diversion by the Bongobon Dam to Irrigate 20,70 has, 	 . 
b The Canaan Prject will release water down " 	 In the Gulmba area Arato irrigate 20,700 has. of new land 

Irrigated by Canaan Project, therefore, is considerd to be new lends 
In existing system. Drys ason 

reservoir of the upper Pampange project. The Pantebagan water "saved would be diverted 

of land not dry season irrigated
are of Irrigated land In existing systems multiplied by ratio 

c Area of new land 	 plus of dry season Irri
integrated development of the Central Luzon Basin. Repore ration 

irrigation is attributed to only five existing systems in program for 	
and Upper Pam.pang-. -BS%.O'Donnell, 49.5%, Balog-Balog, BS.%, Cmling. 86.2%. 

getion of land in existing systems Includes Agno Project. 48.0%, 


d Not including cost of power facilities.
 



Table C3 

Philippines: Irrigation Potential of Seven Major River Basins 
(Hectares) 

Central Cagayan Bicol Cotabato Agusan Hog- Total 
Luzon 
basinb 

River 
basin 

River 
basin 

River 
basin 

River 
basin 

Hdabangan 
River basin 

six 
basins 

Total land area ............. 1,800,000 2,811,000 312,000 2,003,000 1,150,000 210,000 8,286,000 

Area under cultivation.. ....... 993,000 828,000 252,500 1,028,000 288,000 122,000 5,784,000
 

Are irgated .............. 290,026 114,000 21,469 64,659 18,000 24,000 532,154
 
NIA systems ................ 161,820 34,728 4,913 5,300 -. -.- 206,761
 
ISU (pump) units ......... 32,037 1,245 6,672 160 -.-- -- 40,114
 
Communal systems ......... .52,730 21,000 8,250 39,946 (18,000 (24,000 (285,235
 
Private systems ............ 43,439 56,983 1,634 19,253 ( (
 

Area of potential irrigation 
Class I ................. .508,000 387,000 75,600 266,600 87,200 900 1,325,300 
Class II ................. 208,000 600 3,200 139,900 --- 59,400 411,100 
Class III ................ 109.000 400,000 20,100 592,500 166,000 66,000 1,353,600 
Not irripble .............. 835,000 1,242,000 213,100 975,500 873,400 83,700 4,222,700
 
Unclassified ............... 240,000 780,500 -,- 55,500 23,400 -.- 1,099,400
 

a Bosic lefrence. im reports on besins prewared by the U.S. Department of Interior, bureau of Reclamation. Final reports Include Upa eue - RI~w"see (Sea~ptwmber C and Ca enmRlvw Basin (December 196). PrmlImlnary eorta Include, Central Luie Beai.196.6)e|,, el vs ld.o (Novwabr 1966).
(Aprel 1966), lIeg4Iiqa. e Ivo Beein (November 1966), Aiea alvw eln (September 1966), and Blat 31w bl (October 6I6).

b Includes Pempeng Rliver Basin and Aano Rliver Bailn 



Table C4 

Philippines: Area Planted, Production and Yields of Irrigated 
and Non-irrigated, Second Crop, Palay, Crop Year 1960a 

Area Irriated,
second crop

Palay 
(Has.) 

AreaNon-
irrigated,

second crop 

Production 
Irrigated,

second crop 
(MT)(MT 

Production 
Non-irrigated.
second crop 

Yield Irrigated, Yield -
secondcrop Nox4iriaed

pwJd second crop 

(KgR &) 

Bulacan .......... 
Nuev cija ....... 

Pamp=a ........ 
p.gssim ....... 
Taulac ........... 

8,343 
4,821 

14,308 
5,791 
5791 

1,853 
881 

1,107 
1,811 

743 

12,218 
8,097 

21,292 
7,830 
8A67 

3,402 
1,221 
1,377 
1,845 

906 

1,464 
1,680 
1,488 
1,369 
1.462 

1,836 
1,386 
1,244 
1,019 

; Central Luzon Basin 38,982 6,395 57,904 8,751 1,485 1,368 

Laguna 
Cavite 

........... 

........... 
9,598 
3,001 

820 
212 

16,122 
4,745 

789 
169 

1,680 
1,581 

962 
797 

Cotabato ......... 

Agusan ........... 

Camarines Sur ..... 

Cagaymn .......... 
Isabela ........... 
Above listed 

provinces ...... 

Total, Philippines 

2,359 

1,001 
10,015 
4,678 

2 

73,128 

187,046 

11.476 

2,739 
9,596 

22,357 
1,168 

54,763 

164,001 

2,374 

1,072 
12,179 

6,365 
4,564 

105,325 

251,020 

11,119 

2,475 

8,460 

25,583 
1 400 

58,746 

161,436 

1,006 

1,071 
1,216 

1,361 
1.386 

1,440 

1,342 

969 

904 

882 

1,144 
1.199 

1,073 
984 

a Bureau of Census and Statistics, Auleilsmril Cess. SummaY. Table 1. 



Table C5 

Philippines: 	 National (Gravity) Irrigation Systems; 
Summary of Harvest Reports, Crop Year 1965.46 a 

(Hectares) 

IrrigatedLand Under Cultivation 
No. of Design Rnto to Ratio to 

Province Systems Area 1st Crop Design Area 2nd Crop Design Area 

Cagayan ................ 1 400 261 65.3 242 60.5 
Issbela ................. 2 30,900 27,792 90.0 17.275 

31,300 28,053 89.6 17,517 60.0 

Nueva Ecija ............. 9 57,780 55,050 95.3 10,354 17.9
 
" Bulacan ................. 2 29,130 28,887 99.2 12,936 44.4
 
* 	 Pampanga ................ 1 5,400 4,799 88.9 3,616 67.0
 

Pangasinan .............. 4 22,520 19,074 84.7 7,428 33.0
 
Tarlac .................. 4 29940 20,760 69.3 2,144 7.2
 
Other 	provinces of 144,770 128,570 88.8 36,478 25.2 

Northern Luzon ........ 13 21,240 17,697 83.3 8,127 38.3 
Southern Luzon .......... 23 28,593 21,849 76.4 18,460 64.6 
Visayas ................. 15 34,170 29,366 85.9 9,760 28.6 
Cotabato ................ 2 11,500 5,592 48.6 5,248 45.6 
Other provinces of 

Mindanao ............. 3 4,300 3,097 72.0 1,770 41.2 
Total ............... 79 275,873 23 4,244b 84.9 97,360- 35.3 

aNational Irrigation Administration, Akmuai Riport. FY 1190-19"4 (Quazon City. August 17. 1966).

b Plmnted to rice except for 2,766 hectares in sugar cane in Tarlac, Negros Occidental and Negros Oriental
 
c Including 9,206 hectares planted to crops other than rice. Largely tobcc in Northern Luzon provinces and vegetables in Nueva Ecila.
 



Table C6 

Philippines: Systems of National Irrigation Projects, June 30, 196 

Periodin Potential Cost o Cost Per 
which Projects Number o/ Area Irrigated Projects Hectare 
were completed Projects (Has.) (P 000) () 

789 140
1910-1919 1 5,640 


1920-1929 9 59,890 11,574 193
 

5,941 265
1930-1940 2 22,400 


1945-1949 4 4,161 714 172
 

17,690 485
1950-1954 14 36,462 


1955.1959 33 106,080 74,890 706
 

1960-1965 16 48,010 b 34515 78
 

Total ...... 79 282.,3 146,114 517
 

&National Irrigation Administration, LAauul Raert, IFY 114S-146, Table I. 
the costin ofb Includn 4,00 hectaras which wor formerly in communal systems or were included 

other sistems. Cost for this period covered systems totaling 43,90 hectares. 
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CHAPTE V 

ESTIMATED REQUIREMENTS OF SOME "MODERN INPUTS" 
FOR DEVELOPMENT OF THE RICE ECONOMY, 1965-1990 

introduction 

Chapter V presents a series of projections of future requirements of 
"modem inputs" necessary to increase palsy output to levels meeting rice 
requirements for 1990 in the alternative Low and Higb Rice Projections. 
The term "modern inputs" refers to more productive rice varieties, ferti
lizers, pesticides, herbicides and fungicides, and working capital provided 
by modern financial institutions as opposed to traditional sources of credit 
such as landlords, money lenders, and middlemen.' Although the analysis 
of this chapter considers the requirements of the various modem inputs in 
isolation, in fact, they represent a "package" which must be introduced 
into rice production to realize the yield potential of recent technological 
advances in rice research.2 

To estimate 1990 requirements of those modern inputs for which 
quantification is meaningful, it is assumed that recommended applications 
of fertilizers and agricultural chemicals, in combination with improved rice 
varieties, are applied to all of the irrigated area planted to lowland rice in 
alternative Irrigation Projections I and II. The resulting estimates of 
requirements of fertilizers and agricultural chemicals in 1990 are used to 
support estimates of the required expansion in the productive capacity of 
the fertilizer industry and the capital costs (1965 prices) of such expansion. 
Subsequently, the market values (1965 prices) of requirements of fertili. 
zers and agricultural chemicals are calculated. Fmally, data on cash out
lays for irrigation charges and labor are combined with estimates of the 
market value of fertilizer and agricultural chemical requirements to esti
mate needs of farm working capital and credit in 1990. 

The projected (a) increase in the geographic area under cultivation 
and the area planted to rice and (b) expansion in the area irrigated under 
IrrigationProjectionsI and II, result in the estimate that these factors, in 
and of themselves, can increase palay production by 2,484,000 or 3,707,000 
metric tons by 1990, depending upon the irrigation projection used. If 
the foregoing projections prove valid, it means that either 35 per cent or 
57 per cent of increment in palsy requirements in 1990 in the Low Rice 
1 Hereinafter, pesticides, herbicidelnd funilcic. will be efrred to as "witrcultural dubncals".. 

2Obvlouly the productivity of the "package" will be greatly Intlltmmd by greenr ylldblilty and 
better control of Irrigation water. 
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Projection (depending upon the irrigation projection used) will have to 
be provided by other inputs into rice production. Similarly, either 62 per 
cent or 74 per cent of estimated palay requirements in 1990 in the High 
Rice Projection will have to be obtained through other inputs. 

Because of the importance of adequate water supply and control to 
the cultivation of the most promising new varieties of rice such as IR-8 
and BPI-76, the projections c" the total irrigated area planted to lowland 
rice in 1990 in Irrigation Projections I and II are used to estimate the 
yield increases necessary to meet projected requirements.' 

If all of the area under irrigation and planted to lowland rice in 
1990 in Irrigation Projection I should be planted with new high yielding 
varieties which receive recommended applications of "modern inputs", the 
average yield increment from such plantings (over yields obtained from 
irrigated palay plantings in the mid-1960's) necessary to fill the "gap" 
remaining in the Low estimate of palay requirements in 1990, would be 
1,237 Kg. per hectare.5 This is one measure of the yield increase which 
must be provided by new varieties, improved cultivation and "modern in
puts". Similarly, to fill the "gap" in the High projection of palay require
ments in 1990, would require that the average yield from irrigated plant
ings increase by 2,741 Kg. over the mid-1960's level. Altertiatively, if the 
area planted to irrigated rice in 1990 should be that in Irrigation Projec
tion II, the increase in the average yield from such plantings necessary to 
fill the "gap" in the Low projection of palay requirements would be 578 
Kg. per hectare and to fill the "gap" in the High projection, 1,703 Kg. 6 

The fact that the irrigation projections are estimates of potential rather 
than probable development emphasizes the critical role of "modern in
puts" in meeting future Philippine rice requirements. 

The DANR has estimated that the average yield from plantings of ir
rigated palay for the crop years 1964-1966 was 1,700 Kg. per hectare. If 
the increments of palay output attributable to the extension of cultiva
tion and to the targets in Irrigation Projection I should materialize, to 
meet the Low projection of rice requirements in 1990 would require an 
average increase in yields from irrigated palay plantings of 73 percent; to 
meet the High projection of requirements yields would have to increase 
by an average of 161 percent. Alternatively, if the targets in Irrigation 
Projection II should materialize, the average yield increases from irrigated 
palay plantings in 1990 necessary to meet the Low and High estimates 
of palay requirements, would be 34 percent and 100 percent, respectively. 

3 According to the evidence presently available, the returns from Improved technology applied to 
traditional varieties cannot close the projected "gap" In future requirements. See International 
Rice Research Institute, Department of Agricultural Economics, Annual Report for 1916 (Los Banos,
1967), pp. 15.18. 

4 Additional plantings of irrigated rice plus average annual Irrigated plantings for crop years 1964. 
1966. 

5 Assumes that Inctemental output matarializes which Is attributable to (a) projected expansion in 
land under cultivation and (b) completion of targets in Ilgatle. projecton I. For Irrigated 

and seeplantings In crop years in 1964-66 projected for 199, Table 3. 
In footnote 5 plus the assumption that the storage irrigation targets

6 Assumptions used are those 

In Projection II are completed.
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Table 23 

Philippines: 	 Increments of Palsy Output Attrlbutableto 
"Modern Inputs" Needed to Meet Estimated 
Rice Requirements in 1990 

Low Rice Projection 

Irrigation Irrigation 
Projection T Projection II 

(000 MT, (000 MT1Palsy) Ratio Palszy) Ratioin
in palay required

Increment 
1990 over average annual pro
duction, 1964-1966 .......... 5,745 1.000 5,745 1.000 

Increment in palay output attribut
able to expansion of geographic 
area under rice cultivation ... 1,210 .212 1,210 .212 

Increment of palay output attribut
able to achievement of irrigation 
targets .................... 1,274 .222 2,497 .437 

Increment of palay output which 
must be provided by "modern in
puts" in combination with ir
rigation targets ............. 3.261 .566 2.038 .W 

5,745 1.000 5,745 1.000 

High Rice Projection 

Irrigation Irrigation
Projection I Projection II 

Increment in palay required in 
1990 over average annual pro
duction, 1964-1966 .......... 9,712 1.000 9,712 1.000 

Increment in palay output attribut
able to expansion of geographic 
area under rice cultivation .... 1,210 .125 1,210 .125 

Increment of palay output attribut
able tc achievement of irrigation 
targets .................... 1,274 .131 2,497 .257 

Increment of palay output which 
must be provided by modern in
puts in combination with ir
rigation targets ............. 7,228 .744 6,005 .618 

9,712 1.000 9.712 
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New rice varieties promise yield improvements of the required mg
nitude. The basic problems remaining to be solved, however, are those 
of (a) mobilizing of the obvious national capability for the required irri
gation development, and (b) developing institutional arrangements appro
priate to the transformation of the rice economy from a tradition-bound, 
subsistence-oriented sector, to a dynamic, market-oriented sector, capable 
of realizing the potential gains from technological advances in rice research. 

The foregoing calculations of required yield increases do not provide 
for yield increases that may be obtained from non-irrigated plantings. In 
fact, substantial increments in output can be expected from new varieties 
and other modem inputs on plantings of rain-fed lowland rice. Somewhat 
less certain is the potential for yield improvement from upland and kaingin 
plantings, but even here, modest yield improvements may result! As an 
indication of the magnitudes involved, it may be noted that each improve
ment in yield of ten per cent (over average annual yields reported for the 
three crop years ending with 1966) when applied to the estimated areas 
planted to non-irrigated rice in 1990, would result in an output increment 
of 188,000 metric tons under IrrigationProjection I and 133,000 metric 
tons under IrrigationProjection II. Yield improvement averaging 10 per
cent from non-irrigated rice plantings in 1990, therefore, would reduce by 
71 Kg. the average yield increments per hectare from irrigated palsy plant
ings under IrrigationProjectionI necessary to meet estimated rice require-

Under IrrigationProjection II, the rements (High or Low) in 1990. 
quired yield increments per hectare from irrigated palay plantings would 
be reduced by 39 Kg. if the average yield from non-irrigated plantings in 
1990 should increase by 10 percent over the mid-1960's level. The Phil
ippines may receive significant benefits from yield improvements from 
plantings of non-irrigated rice. To the extent that this occurs, the esti
mates in this study of required yield increases from irrigated plantings 
under the alternative irrigation projections will be overstated. 

NITROGENOUS FERTILIZER REQUIREMENTS 

Estimates of fertilizer requirements are confined to nitrogenous fer
tilizers, and more specifically to requirements in terms of nitrogen equiva
lent. No estimates are made of requirements of other fertilizer ingre
dients, such as potassium and phosphate, because their contribution to rice 
production depends upon local conditions, varies widely, and is much less 
important than that of nitrogen. To estimate future fertilizer require
ments, we assume that all irrigated plantings of lowland rice are planted to 

assume that the principal pert of Increments in are unlr rkie7 The projections in Chapter III 
betwencultivation will be planted to upland and kaingin rice Because of the shifting proportions 

and the frm,non-irrigated, lowland rice plantings and those of upland kuingin rice, avrae y d . 
aggregate plantings of non irrigated rice may decline In the future at tie same time tot yifd 

each category of plantings of non-Irrigated rice.improvements are being realized from 
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high yielding varieties by 1990, with the fertilizer input per hectare at the 
level recommended for the IR-,8 rice variety by the Rice and Corn Pro. 
duciivitv Coordinating Council in 1967. The analysis is confined to csti
mating levels of required fertilizer inputs in 1990 and no attempt is made 
to establish the path through which fertilizer use will expand over the 
next 25 years. 

The RCPCC recommends that 70 kg. of fertilizer (nitrogen cqui
valent) be applied per hectare of irrigated land planted to the high-yielding 
IR-8 variety in the first crop season, and 100 kg. per hectare in second 
crop plantings." Combining these recommendations with the assumption that 
the entire irrigated area planted to rice in 1990 is planted to the IR-8 va
riety results.in the estimate that 204,000 metric tons (nitrogen equivalent) 
of nitrogenous fertilizer will be required in 1990 for the irrigated area 
under Irrigation Projection I and 283,000 metric tons under Irrigation 
Prolecion 1I. 

Currently, Philippine fertilizer requirements are provided by imports 
and domestic production. Over the five years 1961 through 1965, im
ports of manufactured fertilizers averaged 201,216 metric tons and varied 
from a low of 72,663 metric tons to a high of 293,538 metric tons. Nitro
genous fertilizers accounted for 55 per cent of imports by volume with the 
remaining imports divided roughly between phosphatic and potassic fer
tilizers. Insufficient information eists to establish the precise nitrogen 
equivalent of fertilizer imports in recent years. Ammonium sulphate (nitro
gen content, 20-21 per cent by weight), however, accounted for 69 per 
cent of imports of nitrogenous fertilizers, and provided an average of 
15,600 metric tons of nitrogen equivalent annually over the five years 
1961-65.10 If we assume that the remaining imports of nitrogenous ferti
lizers included mixed fertilizers and nitrogen-rich fertilizers (e.g., Urea of 
45-46 per cent nitrogen) such that the average nitrogen content was 25 
per cent, it results in the estimate that imports of fertilizers over the five 
ycars 1961-65 provided 24,300 metric tons of nitrogen equivalent annually. 

8 To asume complete transformation of the projected irrigated arei to modern inputs Is unrealistic. 
On the other hand, output increments from the use of new va'ietles, more fertilizer and other 
modern inputs on non Irrigated laod will tend to offset the short tll In output from irrigated areas 
which may result when recommended applilcatior levels of modern Inputs ere not used 

9 Rice Information cooperative Effort, Rice Production Manuel (Los Banos, University of the Philip. 
pines, College of Agriculture, 1967), p. 180. 

10 Bureau of Census and Statistics, Foreign Trade Statistics of the Philippines. 
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Table 24 

Philippines: 	 Estimated Nitrogenous Fertilizer Requirements in 1900, for the 
Production of Improved Rice Varieties on the Area Irrigated Under 
Irrigation Projections I and II 

AverageIrrigated
AreaHarvested, Incrementin IrrigatedArea EstimatedIrrigatedArea FertilizerInput Total FertilizerRequired 

Crop Years (Hectares) Harvested, 1990 PerHectared (AT, NitrogenEquivalent) 

1964-1966 a Projection Projection Projection Projection (MT, Nitrogen Projection Projection 

Season (Ha.) I b II C I II Equivalent) I II 

' Wet .... 661,800 1,230,000 1,630,000 1,891,800 2,291,800 .070 132,426 160,426 

Dry .... 287,700 457,500 948,000 745,200 1,235,700 .100 74,520 123,570 

Combined 949,500 1,687,500 2,578,000 2,637,000 3,526,500 	 206,946 283,996 

a DANR estimates. Republished in International Rice Research Institute, Department of Agricultural Economics. Compilation of Statistlcal Det. Rice, Table 10.
 
b See Table 18
 
c SeeTable 20.
 
d Rice Information Cooperative Effort Rice Production Manual (University of the Philippines, College of Agriculture, Los Banos. 1967), p. 180.
 



Table 25 

Philippines: Fertilizer Imports, 1955.1964a 
(Metric Tons) 

Nitrogenous Phosphatic Potassic Others Total 

1955 70,515 20,530 47 16,992 108,084 
1956 37,295 14,441 5,516 10,727 67,979 
1957 69,031 49,568 14,717 24,899 158,215 
1958 66,884 22,738 11,102 5,952 106,676 
1959 128,793 33,283 18,343 10,046 199,465 

1060 87,958 29,487 16,757 5,275 139,477 
1961 94,890 42,617 33,894 8,413 179,814 
1962 140,911 74,696 44,460 34,472 294,539 
1963 41,956 12,644 13,831 4,224 72,655 
1964 148,791 41,909 39,383 3,871 233,954 

Available statistics on local production of fertilizer indicate that pro. 
duction increased from about 55,000 metric tons in 1960 to 110,000 metric 
tons to 1964. In the latter years, 54,000 metric tons of ammonium sul
phate were produced, equivalent to 11,000 metric tons of nitrogen. Of 
the remainder of domestic production, about 1,000 metric tons consisted 
of superphosphate and 55,000 tons of mixed fertilizers. Although the 
composition of mixed fertilizers, in the aggregate cannot be precisely deter
mined, the nitrogen content of such fertilizers marketed in the Philippines 
ranges from 5 to 16 per cent, with the bulk of such mixtures ranging from 
12 to 14 per cent. If we attribute an average of 13 per cent nitrogen to 
mixed fertilizers produced in 1964, the estimated nitrogen equivalent of 
domestic production of such fertilizers would be 7,150 metric tons. Com
bining this estimate with the nitrogen equivalent of domestic production 
of ammonium sulphate results in an estimate of domestic production of 
nitrogen equivalent in 1964 of about 18,000 metric tons which was about 
three quarters of the nitrogen equivalent provided by imports. 

a Data provided by National Economic Council See San Miguel Corporation, Market Research Depart 
ment, The Fertilizer Industry of the Philippines (Manila, December 1965), Table 17, p. 40. Totals 
conform to data reported In Bureau of Census and Statistics, Foreign Trade Statistics of the 
Phillppines. 
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Table 26 

Philippines: Domestic Production of Fertilizers" 

(000 Metric Tons) 

CItmical 
Maria 
Cristina 
(Amnmoniui 
Sulphate) 

Industry o/
the P1bls 
(Super. 
phosphate) Mived 

Atlas 
Fertilizer Corp
(Super.
phosphate) Mixed Total"1 

1960 33.1 .9 1.0 6.6 12.5 54 

1961 30.0 .7 2.3 .2 34.5 68 

1962 35.5 5 2.0 2.0 53.9 94 

1963 44.9 4.4 53.4 103 

1965 53.9 2.9 55.0 112 

In the mid.1960s, only a minor part of Philippine fertilizer absorption 

was used in rice production. Sugar production, relatively capital-intensive 
and large-scale, was the principal consumer of fertilizers, accounting for 
about half of estimated consumption in 1964 with rice production consum
ing 27 per cent. 

To obtain an impression of the nitrogen equivalent in fertilizer ap

plied to rice production in the mid-1960s, we assume that such fertilizer 

was disttibuted among nitrogenous fertilizers (both imports and domestic 
production) with an average content of nitrogen equivalent of 25 per cent 

and mixed fertilizers with an average content of nitrogen equivalent of 12 

per cent in the proportirns, 60 per cent and 40 per cent, respectively. 

These assumptions result in the estimate that the nitrogen content of fer

tilizer applied to rice production in 1964 was about 15,000 metric tons. 

To the extent that this eqtimate is valid, it means that the application of 

the recommended levels of nitrogen equivalent on the total irrigated areas 

in 1990 under Irrigation Projections I and I1would be about fourteen and 
nineteen times respectively, the estimated level of nitrogen equivalent ap
plied to rice cultivation in 1964. 

Implicit in this study is the belief that population growth over the 

next quarter century together with promising technological improvements 
in rice production presently in sight, will maintain relatively high priority 

The Fertilizer Industry In the Philippines,a San Miguel Corporation, Market Research Department, 
Table 9, p 22 

b Republic of the Philippines. Program Implementation Agency. Fertilizer Industry (Demand end supply 
reports "local production" (000 metric tone)as follows: 1960,

Analvtls), (Manila, January 1966), 

386 1961.756. 1962, 979, 1963, 1026, and 1964, 1053
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Table 27 

Philippines: 	 Estimated Breakdown of Fertilizer Consumption 
in 1964 by Type of Fertilizera 

(Metric Tons) 

Type of Fertilizer Total Nitrogen Equivalent 

Ammonium Sulphate ................ 140,153 28,731
 

Urea .............................. 20,462 9,102
 
Mixed, 16-20-0 ..................... 28,422 4,548
 

Mixed, 12-24-12 ..................... 11,934 1,432
 
Mixed, 12-12-12 .................... 33,007 3,961
 

Other nitrogenoush ................... 7,264 944
 

Total nitrogenous fertilizers ......... 241,242 48,718
 

Other fertilizers ..................... 53,045 n.a.
 

Total fertilizers ................... 294,287 . _48.718
 

for development of the rice economy. Over this period, the proportion 
(a) of the land area irrigated and (b) of the fertile alluvial soil resources 
allocated to rice production almost certainly will increase. Similarly, the 
returns to fertilizer in ricc production are likely to improve relative to the 
returns to fertilizer in alternative uses and the proportion of fertilizer 
absorbed which is applied to rice production will increase. If this propor
tion should increase from 27 per cent, which prevailed in the mid-1960s, 
to 50 per cent, it would mean that total fertilizer absorption (nitrogen 
equivalent) in 1990, would range from about 400,000 to 600,000 metric 
tons." This level of fertilizer requirements in 1990, would represent from 
22 to 33 times the domestic production (nitrogen equivalent) in 1964 and 
from 10 to 14 times estimated total nitrogenous fertilizer availability (nitro
gen equivalent) in 1964. 

a Estimates based on sample survey made by the Esso Fertilizer and Chemical Company (Phil$ ) and 
reported in San Miguel Corporation, Market Research Department, The Fertilizer Industry of the 
Philippines (Manila, (ecember 1965), Appendix D 

h Assumes average nitrogee. content of 13 per cent.
 
c Estimated consumption of manufactured fertilizers derived from the Esso sample survey exceeded
 

total imports and domestic pioduction in 1964 by 50,000 tons, or 20 per cent of availability (exclusive 
of inventory changes) Ihis discrepancy may be asplained by the propensity of the farmers Inter. 
viewed, to inflate their estimates of fertilizer used because they felt it would reflect credit on 
them as good farm managers 

11 Alsuming that all of the increment in irrigated acreage is planted to 	rice, and that recommended 
rice plantings In Irrigationlevels of fertilizer application for IRS are applied to all irrigated 


Projections I and II.
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Table 28 

Philippines: Estimatad Consumption of Commercial 
Fertilizers by Crop. 1964 a 

Metric Tons Per Cent of Total 

Sugar Cane ....................... 143,977 49.0
 
Rice ............................ 97,363 27.0
 
Corn ............................ 13,913 4.7
 

Tobacco ......................... 7,407 2.5
 
Pineapple ........................ 7,398 2.5
 
Citrus ........................... 9,248 3.1
 
Vegetables ....................... 10,659 3.6
 
Other Crops ...................... 22,322 7.6
 

294,287 100.0
 

Only tenuous estimates of the investment required to expand fertilizer 
capacity can be provided since the magnitudes will depend on such factors 
as the number and scale of plants and the technology used. In the official 
Philippine Four-Year Economic Plan for fiscal years 1967-70,12 an expan
sion in fertilizer capacity of either 100,000 metric tons of ammonium sul
phate or 65,000 tons of urea is described." The financing required for 
either increment in capacity is estimated to be P71,400,000, including pre
operating costs, land, plant and equipment, and working capital. The same 
rate of capital expenditure (1965 prices) projected for the increment in 
nitrogen equivalent required for irrigated rice plantings in 1990, as com
pared to estimated total of nitrogen equivalent applied to rice plantings 
in the mid-1960s of 15,000 metric tons, results in an estimate of total re
quired investment of either P540 million or P757 million.14 This is a 
substantial amount of capital but, inasmuch as it will be spread over two 
decades, it is a challenge that the Philippine private sector is clearly capable 
of meeting. 

AGRICULTURAL CHEMICALS 

No estimates are made of (a) the quantities of insecticides, herbi
cides and fungicides required to meet rice production targets, or (b) the 

* Son Miguel Corporation, Market Research Department, The Fertilizer Industry In the Philippinee, 
Appendix D. 

12 Office of the President of the Philippines, Four-Year Economic Program for the Phllippines, Fiscal 
Years 1967.70, pp 34, 35, and 38 

13 The nitrogen equivalents In 100,00 tons of emmonium sulphate and 65,000 tons of urea are 21,500 
tons and 29,250 tons respectively. The capital cost per ton (nitrogen equivalent) of productive 
capacity used in the estimates of capital requirements is the average of the two typs of fertilizer 

14 Depending upon the irrigation projection used and assuming that incremental production is divided 
equally between ammonium sulphate and urea. To expand the Philippine chemical fertilizer Industry 
existing In 1964 (output 18,000 MT, nitrogen equivalent) to an industry capable of producing esti. 
mated total nitrogen required in 1990 for all uses (408,000 MT or 566,000 MT depending on 
Irrlqatlon Projection used) would require total investment (1965 prices) of P1,096 million in the 
cast of Irrigation Projection I, or P1,542 million If Irrigation Projection II Is used. 
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investment required to expand Philippine productive capacity (presently 
negligible) to levels necessary to provide requirements of the above che
micals. Agricultural chemicals are marketed under trade names and data 
on imports, production and consumption are inadequate to make meaning
ful estimates of quantities required. 

The quantities of agricultural chemicals required to meet projected 
rice requirements from irrigated plantings of high yielding varieties will 
be large. Adequate protection against insects, diseases, and weeds must be 
provided if the yield potentials in new varieties in conjunction with irriga
tion and nitrogenous fertilizers are to be realized. Indeed, the budgeted 
cash outlays for agricultural chemicals (1965 prices) recommended by the 
International Rice Research Institute for the cultivation of IR-8 are greater 
than the current cost of recommended levels of fertilizer application. 

FARM CASH OUTLAYS AND CREDIT REQUIREMENTS 

Changes in techniques of cultivation recommended for improved rice 
varieties, such as IR-8 and BPI-76, will require substantial increases in 
cash outlays by rice farmers and thus, major requirements of additional 
credit for working capital. The principal increments in cash outlays will 
be for fertilizers and agricultural chemicals, but additional expenditures 
will also be required to meet labor, irrigation charge3,, and interest expense. 

The estimates of fertilizer requirements developed in the previous 
section call for the application in 1990 of 207,000 and 284,000 metric 
tons, respectively, of nitrogenous fertilizer (nitrogen equivalent) on the 
area planted to irrigated rice in IrrigationProjections I and II. To com
pute the cash outlays farmers must make to purchase fertilizer, these esti
mates of fertilizer requirements are valued at the retail price of ammonium 
sulphate in 1965, of P140 per 100 kg. of nitrogen equivalent."5 This proce
dure results in the estimate that in 1990 rice farmers will pay P290,000,000 
or P398,000,000 (1965 prices), respectively, for recommended levels of 
fertilizer applied to irrigated plantings of rice under IrrigationProjections 
I and II. 

In computing the cash outlay for agricultural chemicals, we assume, 
as we did in the case of fertilizers, that the irrigated area planted to rice in 
IrrigationProjections I and II receives applications of agricultural chemicals 
at levels recommended for irrigated plantings of IR-8.Y Using the cash 
outlay for agricultural chemicals of P190 per hectare budgeted by the In

a rate of P3 90 - $1.00.15 FAO, Ptrduction Yearbook, 1965, Table 185. Price converted from dollars at 
Ammonuim sulphate is typically more expensive than an equivalent amount of nitrogen in other 

estimated fertilizer outlays attributable to thefertilizers, such as urta. However, the increment In 
use of the higher price of nitrogen equivalent In ammonium sulphate probably will be more 
than offset by outlays that will be made In 1990 for non nitrogenous fertilizers. 

16 SeeR. Barker. "cost of Producing Traditional and Improved Varieties of Rice" (paper prepared 
for Training Course of District Production Supervisors of the Rice and corn Productivity Coordinat. 
ing Council, December 9, 1966) Appendix Table 4. 
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ternational Rice Research Institute results in the calculation that farmers 
will pay'P01,000,000 or P670,000,000, respectively, for the requirements 
of agricultural chemicals called for under IrrigationProjections I and II. 

I Total cash outlays for labor will depend on (a) the amount of labor 

required, (b) the degree to which the required labor is provided by the 
family, and (c) the means by which hired labor is paid (i.e., cash or in 

kind). Firm figures on the labor requirements of cultivating the new rice 
varieties using modern methods are not yet available. It seems dear, how

ever, that the traditional stages of rice cultivation will continue with addi
tional labor being required for transplanting (in straight rows) weeding, 
harvesting, and maintenance of on-farm irrigation."7 While it is difficult to 

generalize for the Philippines as a whole, the major cash outlay for labor 
under current methods of cultivation is for transplanting. Hired harvest 
labor is usually paid on a share basis while weeding and irrigation mainte
nance are usually carried on by family labor. It is probable that as the 
commercialization of Philippine agriculture proceeds, more hired labor will 
be paid in cash rather than in kind. On the other hand, the rapid rate of 
population growth on the limited supply of land will tend to increase the 
supply of family labor per farm. 

Because of these and similar considerations, the following estimate of 
cash labor outlays, is based on levels of cash labor used and wage rates pre
vailing in the mid-1960s. Assuming that a cash payment of P60 per hectare 
for 20 days of transplanting labor at P3 per day ISwill apply to each hec

1etare of irrigated lowland rice plantings in 1990, total outlays would 
P158,000,000 in the case of Irrigation Projection I and P212,000,000 for 
IrrigationProjection II. 

Irrigation fees differ with the ownership of the facilities and with the 
crop season. When current (1966.67) rates of irrigation fees are applied 
to projected areas planted to first and second crop irrigated rice in 1990 
and serviced by government and- private and communal irrigation systems, 
it results in the estimate that total irrigation charges in 1990 will be 
P114,000,000 under IrrigationProjection I and P140,000,000 under Irri
gation Projection II~t 

17 The application of fertilizer and agricultural chemicals does not require much labor. 

18 Data obtained from a study of farms In Rizal Province as reported in L. Mears, Froe Studlte 
(Case No. 4), Table 2. 

19 Current (1966-67) Irrigation fees for government-administered systems are 1 per hectari for first 
crop plantings and F35 for sewond crop. The National Irrigation Administration estimated In 1967 

were 7 per hectare forthat the aerage fees charged for operators of private irrigation systems 
first crop plantings and ?ICS for second crops. 
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Table 29 

Philippines: Estimated Total Irrigation Charges in 1990 

1990 
Irrigation Irrgation 

Mid-1960: Projectlion I Projection 11 

Total area irrigated, first crop, 
lowland rice (has., annual aver
age, 1964-1966) ............ 662,000 1,891,800 2,291,800 

Total area irrigated, second crop, 
lowland rice (has., annual aver
age, 1964-1966) ........... 288,000 745,200 1,235,700 

Total area of first crop, lowland 
rice, irrigated by government 
systems (has.) ............ 234,000" 999 ,000b 1,399,000 

Total area of second crop, low
land rice irrigated by govern
ment systems (has.) ........ 97,400a 4 12 ,4 00 b 902,4000 

Total area of first crop, lowland 
rice irrigated by private and 
communal systems (has.)d ... 428,000 892,800 892,800 

Total area of second crop, low
land rice irrigated by private 
communal system (has.)d ... 190,600 332,800 332,800 

Estimated total irrigation fees due 
in 1990 at current (1966-67) 
rates of irrigation chargesc (P) n.r. 139,600,000 166,800,000 

a Area actually Irrigated by NIA systems In crop year 196465. 

b Assumes that all of area Irrigated In category "NIA and communal gravity Irrigation targets", In 
fact, Is In systems administered by the government. See Table 17. 

c Assumes all of design area of storage Irrigation Is In systems administered by the government. 
SeeTable 20. 

d Residual obtained by subtracting area under Irrigation In government systems from total area planted 
Is Into crop categories of Irrigated rice Assumes that all of area Irrigated by ISIUpump units 

private systems 
a Current charges for Irrigation In government systems are 725 par hectare for first crops and 135 

for second crops Average fees charged by operators of private pump systems In 1966-67, were 
P72 per hectare for first crops and '108 for second crops. (Estimates of average fees charged 
by private operators provided by National Irrigation Administration ) The fees charged by private 
pump operators have also been applied to the hectarage Irrigated by communal sys'ems. To the 
extent the actual fees charged by the latter are lower, the total Irrigation charges are overstated. 
The upward bias In the estimate of total fees cannot be large, since the 1ctarage Irrigated by 
private pump operators and communal systems combined accounts for only 24 to 33 per cent of 
the total Irrigated area projected for 1990. 
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Table 30 

Philippines: -Estimated, Cash 'Outlays Requ!red by Farmers 
for the Cultivation of New Rice Varieties by 
Improved Methods on Irrigated Lands, 1990 

Type ol Outlay 
Irrigation 

Projection I 
Irrigation 

Projection II 

Fertilizer ................... P 290,000,000 P 398,000,000 

Other agricultural chemicals 

Irrigation fees ............... 

Labor .................

.... 

.... 

501,000,000 

139,600,000 

158,000,000 

670,000,000 

166,800,000 

212,000,000 

TOTALn ............... P1,088,600,000 P1,446,800,000 

Altogether, the estimated cash outlays required by farmers in 1990 

for cultivation of new rice varieties by improved methods on irrigated land 

planted to rice in Irrigation Projections I and II total P1.1 billion and 
asP1.4 billion, respectively. Although farm cash balances will increase per 

capita farm income rises, it is obvious that a substantial portion of these 
cash outlays will have to be financed by credit. 

A number of other factors will operate to increase credit requirements. 
Total interest charges on production credit extended to the rice sector will 
rise by some multiple of the levels of the mid-1960s. Additional require
ments of cash for current operations also will arise as (a) tenure arrange
ments shift from share tenancy to leaseholds or owner.cultivated holdings, 
(b) mechanization occurs, and (c) taxes increase. Hopefully, the agri
cultural development necessary to provide the rice requirements projected 
in this study will be accompanied by an appropriate modernization of the 
agricultural credit system. Commercial banks, rural banks, credit coopera
tives and other modern institutions must provide an increasing share of 
total credit requirements as compared to that provided by traditional sources 

money lenders, middlemen and landlords. 

To obtain an impression of the expansion in working capital and cre
dit - formal and informal - necessary to support the estimated levels of 
inputs of fertilizer, agricultural chemicals, irrigation fees and cash labor in 
1990, the procedures described in this section have been used to estimate 
cash outlays by farmers in the mid-1960s. The retail value of the esti
mated 15,000 metric tons of nitrogen equivalent used in rice cultivation 
in 1964, would be P21 million. Applying the P60 per hectare for cash 

a Enclucdls Interest on farm debt 
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labor to the average annual irrigated plantings of rice durihg 1964-1966 
results in a total of P57 million. Applying the current (1965-66) irriga
tion fees to the average annual irrigated plantings of rice during 1964-66 
results in a total of P55 million.20 

To these amounts must be added the retail value of imports of agri
" cultural chemicals. In 1965, the value of imports (f.o.b.) of agricul. 

tural chemica,o was no more than P7.8 million. Transportation and other 
charges plus the commercial mark-ups probably were equal to their landed 
value and we estimate the retail value of 1965 imports of agricultural che
micals to be P16 million. Combining these four estimates of cash outlays 
for various inputs results in a total of P149 million, which is only one
seventh and one-tenth, respectively, of estimated total cash outlays for these 
categories of inputs in 1990 on rice plantings under Irrigation Projections 
I and II. 

20 On government administered systems, the fee (1965 66) was P12 per hectare irrigated with no 
additional fee for second crop plantings No data were available on the fees charged by private 
pump operators in 1964 1966, so the available estimates of average rates (P72 for first crop, and 
P108 for second crops) in 1966-67 were used 

21 Domestic production was negligible 
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