
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


AGENCY FOR INTERNATIONAL DEVELOPMENT FOR AID USE ONLY
WASHINGTON. D. C- 20523BIBLIOGRAPHIC INPUT SHEET 

A ±-iOGRAH1ING MODEL OF PHILIPPINE AGRICULTURE 
4.
SOUMJENT DAECNONROFPGEO.MRINMCRS 


3. AUTHOR(S) 
,, 

DAVID E. KUNKEL
 
MAY 1974 
 47 PAGES I ARC 2 

­

7. REFERENCE ORGANIZATION NAME AND ADDRESS 

U.S. DEPT. OF AGRICULTURE
 

ECONOMIC IRESEARCH SERVICE
 
WASHINGTONq, D.C. 20250 

8. SUPPLEM=_NTARY NOTES ($ponworlng Orgalnizatlon, Publlaher~a, Availability) 

9. ABSTRACT
 

The paper is a descriptive presentation of the programming model developed for Philippine
agriculture, which (model) gives a set of activities for 7 regions delineated according
to agro-climatic conditions. 
 The model analyzes the agricultural sector in sufficient
detail so as to obtain feasile adjustments in production patterns, resource require­
ments, marketing and processing needs by region.
 

M1974 

47EPAGEIARCOR
 

AI GON D.C. 202740
 

10. CONTROL NUMBER 

OIFA PRICE OF DOCUMENT 

PN-AAB'-2
 

AGROCLIMTICCONDITIONS, 
7 REGIONS, PRODUCTIONRESOUCE REQUIREMENTS, MARKETING, PROCESSING PATTERNS, 13. PROJECT NUMBER931-17-190-533 

14. CONTRACT NUMBER 

PASqA RA (A.T)l g-y1
US. TYPE OF DOCUMENT'OMI 1o-,-HRESEARCH STUDY 



AGRICULTURAL 

DIVERSIFICATION
AND 
MARKETS INTHE PHILIPPINJES 

c.r & ** 10'A' 3EON7O 

A PRCGRAMMING'MODEL OF
 
PHILIPPINE AGRICULTURE
 

....... DAVID E. KIJNKEL inin W. 

MAY 1, 1974 

AN NSDB/USAID-ASSISID JOINT RESEARCH UNDERTAKING OF IE 
BUREAU OF AGRICULTURAL ECONOMICS (DANR), COLLEGE OF AGRICULrIRE (IPLB), 

AND THE ECONOMIC RESEARCH SERVICE (USDA) 



A PROGRAMMING MODEL OF PHILIPPINE AGRICULTURE
 

Part I. A Programming Model for Planning
 
in Philippine Agriculture
 

,PartII. The'Data Set and Level of Technology
 

Part III. Policy Issues and Economic Alternatives
 
for Philippine Agriculture
 



Part I 

A Programming Model for 
Planning in Philippine 

Agriculture 



Contents
 
Page
 

Overview of the Model 2
 

The Activity Set ..........
 

The Constraint Set .. 0, a ......
 

Objective Functions... . 6
 

0....,..., 

Land . . . r. . . . . " . " * 	 II
 

Labor ........... a, a 	 I
 
111
Capital inputs .................................. 


Capacity constraints - .12.
 

Animal power . .. 1
 

Commodity balande contraints ......a ....... a......13
 

Farm income .,*.0 0. a a.a*.... 0 a,.0..
 

Farm profits ...................a . . .a., 15
 

Labor 0 0 0 * '..9 6'.oa',..0 ........ a.., 15
 

Objective function ;.1.... ... 0 .... 	 15
 



DEK: 5-28-74
 

PART I: A PROGRAJMIING MDEL FOR PIUNNING IN AGhICUITURE 

This statement describes the way we are undertaking an economic
 

analysis of the central problems in agricultural development in the
 

Philippines. Agriculture plays an important role in the economy by
 

serving as a source of (a) basic food items; (b) industrial raw mate­

rials; (c) foreign exchange; and, (d) income and employment for rural
 

people. Because of the complexity of the agricultural sector, it is
 

necessary to have an analytical framework which can take account of
 

the interaction and competitive relationships that exist.
 

The efficient allocation of the economy's limited resources re­

quires an analysis of the efficiency of the various programs in attain­

ing the several policy goals and objectives. The existing programs
 

and those planned are considered together as a particular policy mix
 

to determine the most efficient use of the country's limited resources.
 

The analysis is premised on the assumption that there exists a good
 

potential for increasing agricultural production of most of the com­

modities that are presently produced and of others that may bedeve­

loped. 

A programning framework provides the best means for obtaining an
 

integrated picture of Philippine agriculture within which realistic
 

production and market opportunities are identified. This framework
 

permits the specification of alternative activities which compete for 

the use of resources that are limited in supply. A set of activities 
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are then chosen which are optimum for the objectives given. By first
 

specifying values of instrumental variables (i. e. ti. so things that 

can be changed by governmental action such as price supports, fertili­

zer subsidies) that constitute a particular policy, various policy op­

tions can be analyzed to determine their effect on income, employment
 

and foreign exchange earnings. 

OVERVID OF THE MODEl 

The'use of a programming model is based on the assumption that
 

production and marketing processes can be aggregated into a relatively
 

small number of activities. This type of study is best illustrated by
 

Day, Singh and Mudah for the Punjab in India; Bolton for Vietnam (South);
 

and Duloy -nd Norton for Mexico.-/ For those unfamiliar with program­

ming there are a number of texts that can be consulted.-/
 

With this type of na2ysis,,it is possible to trpce out the conse­

quences of various policies at both the farm and inte-'mediate levels
 

of production, and handle the following characteristics of Philippine
 

2-/These aro best illustrated by the following studies: Richard H.
 
Day and Indirjet Singh "I.Micro Econometric study of Agricultural Deve­
lopment", Social 
Science hesearch Institute raper /7120, University of
 
Wisconsin 1971; Muhincler S. Mudrhar. Drnamic Models of i'gricultural
Develorment with Demand Iinkages, Occqssion2 Paper /59, 'erartment of 
Agricultural Economics, fornel:. University, c'3; WiiJliam Bolton, "14­
plication of an ERS production distribution model to the South Vietnam 
agriculture sector". 1971 (draft parer) and, John H. Dulay and Roger

D. lorton, "CIVC P.Programning Model of Mexican I.griculture; A. S. Mpnne
eds. Uulti-level rl]nning: Cse studies in Mexico, (1mwsterdam: North 
1Holland; 1973).
 

2/h.G. ;Igawaj ,nd Earl 0. Fleady. 2 .E:rtionsheserch !Icthods for 
1,gricultural recisions. (Ams.: State U. Press,Iowa IW73)

Robert Dorfmin, F.!. Smuelson a-nd S.. Linear Program-Solow. 
ming and Economic Lnavsis (New York: Mcuraw Hill, 1958). 



agriculture: (1) the interdependence of farm production decisions with
 

consumption decisions; (2) the multi-product charcte-istics of agri­

culture; (3)technological chpnge; (4) the learning and adoption of
 

new products and production techniques; (5) linkage between farm pro­

duction and agricultural related industries; 
(b) the relationship to
 

foreign exchange requirements for imports and exports;,and, (7) in­

vestment requirements.
 

The various goals for agriculture that hPve been stated are
 

self-sufficiency in rice, corn, and feedgrr'ins, maximizing the contri­

bution to GFP, obtaining the maximum amount of foreign exchpnge, and
 

a less unequal income distribution including land reforn. 
 These goals
 

often are in conflict and thus need to be analyzed to determine the
 

trade-offs among them.
 

The potential production of all crops, livestock, and inland fish­

eries is related to both domestic Pnd export markets and the optimum
 

mix determined. 
The analysis trkes the form of descrioing a recent
 

period for which we hpve data, 
1970-72 crop years. A projection of an 

equilibrium situation a few yecrs hence will then be made with a con­

sideration of the policies required to achieve the national goals.
 

For practical 
purposes and for making the required projections of po­

pulation, income and demand, 1980 hss been adopted as the appropriate
 

planning horizon.
 

Activities are provided for 13 of the principal crops now grown
 

and 4 main livestock products. These are given in Table I as well as
 

the policy objective for those crops 
)nd other crops. Various expe­
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rimental field trials have also 'shown import substitution prospects 

for some crops not now nroduced which may be edded to the analysis 

later. 

Each region is represented by a set of production activities that 

are suited to it. These areas are linked together through marketing 

and processing activities on a regional or national basis. Specific 

demand constraints for a commodity or group of commodities are incor­

poreted on the national level. 

Because of economic and environmental requirements some crops can
 

be grown more productively in some specific locations than in others.
 

rhus, to the extent possible homogenous agro-economic areas based on
 

3nvironmental and economic factors for epch region have been speci-


Cied. This allows us to identify areas within which only particular
 

types of crops and other agricultural hctivities can take place. On
 

a regional basis for the whole Philippines, the overall goal is the
 

analysis of the majority of the agricultural sector in sufficient de­

tail to obtain feasible adjustments in production patterns; resource
 

requirements, marketing, and processing needs at the regional level.
 



Included in 
Commodity the model rolicy Objectives 

A. Production of Staple Foods
 

1. Rice X - Self-sufficiency in 
2. Corn x 
3. Sorghum order to conserve 
4. Meat 

a. Foultry x foreign exchange. 
b. Swine x 
c. Beef and carabeef X - To increase farm 

5. Fish ? 
6. Fruits and vegetsblo& income of emall
 

a. Tomatoes I 
7. Other crops producers. 

a. Camote x 
b. Cissava X 
c. Mongo x 
d. Coffee X 

B. Industrial Raw Materials
 

1. Feed grains -To support the indus­
a. Corn X trial needs of agricul­
b. Sorghum turpl based industries
 

2. Ca ssava X (food mills, processors, 
3'. Other crops such manufacturers) for 

a. Wheit creating employment op­
b. etc. portunities and Pt the
 

same time conserve
 
C. Prcduction of Export Crop foreign exchange. 

1. Traditional export crop 
a. Sugnr X 
b. Coconut X
 
c. Pineapple
 
d. Banana x 
e. logs ,nd lumber To earn foreign ex­
f. Abaca X 
g. Tobacco X change needed for 

2. Potential oxport crop 
a. Papaya .evelopment.
 
b. Mango X 
c. Melon
 
d. Castor cil
 
e. Palm oil 
f. Rubber
 
g. Garlic ,nd other spice 
h. Sunflower
 

3. Processed export 
a. Canned
 
b. Dried - To. provide employment. 
c. Dehydrated
 
d. etc.
 



Objective Functions 

Philippine agriculture is best charpcterized Ps havin2-a ,rerfetWv 

Dompetitive structure wuuru pruuucers ere price TaKers nncr equate mar­

ginal costs to product pr
 

cross price elasticities,
 

tions can be specified.2/
 

pa+B
 
where:
 

Pq
 

commodity - Quantity. q 
= 
prices',
 

and Constants
 

.5
° a 

For simplicity, the supply function though much more complicated 

and based on the production setivities in the model, can be characte­

rized as a cost function for each commodity. 

2/The approach used here is pAtterned Pfter Duloy and Norton,

"CHLC a progrpmming mode. of Mexic.n /griculture" in I. If. Goroux 
and L. S. !'ianne eds., Multi-level prnning: Ca.se studies in 'exico 
(Amsterdvm: North Hollond, 1973), 
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C.(qi).
 

c(q) = 

Cj (qj)
 

,. appropriate objective function for representing the competi­

tive case is:W
 

z- qt CA 0.5q7- ITc,I(q)J_" 

The objective function Z can be further broken down into consu­

mer surplus (CS) and producer (PS).
 

In the single product case with linear supply Pnd demand curves, 

the consumer surplus (CS) is the area LEP in figure 1, or A the area 

ICEP 

A - -C
Cs I
 

I S(q)
 

PS
 
D(q)
 

Figure 1.
 

4-Se Don Ynron ,nd E.O. Vcdy, "Ipproximfto ind Exact Solution to 
non-linenr Progranming Problems rith Separable Objective Function". 
Journal of Farm Economics, Vcl. _ e. _ (1962), rr. 57-70 and 
P. .. Samuelson, "Spati]. Price Equilibriun 1nd line, r Progrpmrding" 
Lerican Economic Reviw, Vcl. 42, No. 3 (Juno 1?52), Tp. 283-303. 

d This is oquivlent to thu comretitive equilibrium since, 
dzldq = a + Bq - C'(q) = 0 d ZC(c'(q)Jdq = d (q).7]dq = C(q) 
p = C(q) 
or price equals marginn] cost. C(q) is P J x I vector of marginal 
costs. 



Since cross elasticities are zero:
 

CS bq' (a - P) = -o.5q' Bq 

The producer surplus is the area TED. Equivalently, it.can be 

expressed as: 

PS = q'P 	-;C(q) 

Thus Z is the summation of the producer and consumer surplus , 

= PS + CS 

= -0.5q' Bq + q'p - LC(q) 
A' 

.-0.5q' Bq + q' (a,+ Bq) -LC(q,
 

Z= q' (+ 0.5 q) - I.(q)
 

In certain cases, the monopolistic case is more appropriate and 

it is useful to consider policies that maximize Pgricultural sector 

income. In this case, the demand curve becomes the marginnl revenue 

curve. 	Thus the objective function becomes
 
y-= q, 	_/a + ZCJ-q)-= 

y/ 	 6 

This can 	either be used as the objective function for evaluation
 

of po-licies, such as supp]y controls, on producer income or used as 

a constraint.
 

Though policies for increasing employment are most appropriately
 

analyzed by using the above framework and Pnajyzing the effect of
 

different policies on both income 7nd employment, it is also possible
 

to maximize employment subject to some minimum income constraint.
 

dy dq 	 a+2 Bq c(q) o
 

" +2 Aq 0(q)C 


or;
 

Mfrginal Revenue Product Marginal Cost'
 



This 6 b'jective' function is stated, 

N= q'L
 

where, I,is A J x I 
vector of total labor requirements.
 

THE I.CTIVITY SET
 

Activities in the programming model represent the range of choices 

at the farm, regional, and national level. Activities representing
 

the farm level 
are developed for the various enterprises to be inclu­

ded in the model according to land capability class and availability
 

of irrigation water. These Pre distinguised where relevant by type
 

of technology Pnd time period. 
These production activities transform
 

the production inputs into either final output or intermediate out­

puts which ire used in other activities.
 

Intermediate activities Pre used to transform outrut at the farm
 

level into final form used for consumption. These are usually speci­

fied at the regional. or national level for such octivities as rice and 

corn milling, livestock production, cane milling, etc.
 

Input supply activities Pre provided for fertilizer, chemicals,
 

and short-term cppital. 
labor supply activities represent on-farm
 

and non-farm ngriculturnJ. labor supply throughout the year, by region
 

Sales and revenue activities are formulated to represent linear
 

demand functions (see figure 2). The approach uses the grid methods
 
A Ato approxim-te the quadratic function q'Bq nnd 0.5 q'Bq specified
 

earlier as part of the objective function. The demand tableau is
 

illustrated for the demand function of a single commodity.
 



Pesos Pesos
 
=q
Price w 1 ) P2 

P1 5 2w=w (q 2 - q,)P 2 
P2 Ww +P, (a -q)

W 23 2) 

P3n n-i nfln ­

wi
 

Pn'" :.i-,, d(q) Vli 

-Quantity I I -I' 
q1 q2 q3" q q q2 q3 q4 q qn
 

Figure 2 

Single Commodity Demand ThbloPu
 

Rows/Activities 1 2 3 ... n output__
 

Objective function w1 w2 w3 ... wn > 0
 

Commodity balpnce q, q2 q3 "'. qn -Q 0
 

Convex combination *1 1 1 ... 1 1
 

Because q'Bq is a convex function, the solution will never use more
 

than two of the activities in the demand set of a particular commodity
 

and with the use of separable programning this can be limited to only
 

one.
 

Since it is difficult to hand~e cross price elnsticities without
 

substantial nonlinearization, those commodities which qre close subs­

titutes, such as rice and corn, nra grouped together. Substitution is
 

allowed within limits at fixed ratios mrintpining the convexity of the
 

objective function.
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THE CONSTRAINT SET 

'he resources available limit what can be produced in the agri­

cultural sector and can be broken down into land, labor, capital, 
 and 

ctemand. 

1i.ND - Ina is bro.en down when necessary by type of land and 

time of use (bi-monthly) 
c ' tajc) t X I-r. r=1. .6JEp c = 1...6 

t = ,...6 

The amount of land avilpble in the rth region, cth land class, 

and in time t is less thpn or equal to the Pmount used in all production 

activities. 

1ABOR - the amount of labor available for use in cron production 

may be constraining during peak periods of use.
 
't  
*1 - if rt - O r = 

X P t 1),..6 

rhe amount of lrbor used in the rth region and the tth time reriod 

is less than or equal to amount supplied from fpmily and hired resources. 

CIFITI INPUT- - this category covers such items needed in the 

production process Ps fertilizer, chemicajs, Pnd machinery service as 

well as other cash inputs.
 
' t Sr M t::-:Cr T. Xj - ., < 0 

The use of machinery service in the rth region is less thpn or 

equal to the supply.
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= : .;'sf X. s ,:r < 0 f ),...3 

J jCF J
jcp 


The use of fertilizer nutrients is less thpn or equal to the sup­

ply of fertilizer nutrients from ll types of fertilizers in epch re­

gion.
 

CcX. _ sCo
36 p 

The quantity of chemicals used is loss than or equP] to their
 

supply in monetpry terms. 
cr X S iS + :E Hr< C 

jep 3 j~c jFH J 

The amount of crorr'ting capittl needed by eFch production activity 

plus the Amount used for cpsh inputs plus the amount pnid to hired IA­

bor must be less thin or equn] to the Amount of short-term capitpl 

Available.
 

CAPCITY CONSTLI Iir 

the snme function As the lpnd constraints atThese serve much 


the primary production levl.
 
- r p

:: .MpXj S M

jEM j
J
 

nd coconuts milled is less
The amount of rice, corn, sugar cpne, 

thAn or equnl to the Amount of milling cnpAcity in the region. 

ANIMAI PO-ER 

-N
* N~rtx 
jCp 

The amount of animpl power used by the production Pctivitios is 

less thpn or equal to the supply.
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COMMODITY B]LINCE CONSTLJINTS 

Palay- rough rice
 

jeri i Je 

'rho -rount produced in region r is equnl to the Pmount milled rice. 

Milled rice 

qj xj + qrpS = 0 

The Pmount of milled rice produced is equP1 to the .nount sold. 

Regionpl ricu bnlance
 
6 PS Pq ­

-E qr -q - +q 

r=1
 

The Pmount produced equnls the Pmcunt sold mrinus exoorts plus Im­

ports where I represents the seprr,-bl. demnnd function -nd requires
 

nn Additionp] constr;,irt.
 

Corn
 

Sqrxj + > xj + qrc= o
 
t
j
jep .m 

The nmount of corn prducod oqur'ls the Pmount milled sold plus 

the nmount for ther uses. 

qr + q- qcs -4.c = 

The ,.mount of millud corn produced equals thu irmount consumed 

where qIc represunts thu supor,-b]e- demunnd function. 

6 c +fc cx cI
 0- qqr jJ+E 

r-z1 jeF i 

The nmount of corn ured for othor purposes equnle the amount fed 

to livstock plus the Pmount exported minus impo~rts. 
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By iroducts of rice, corn, sugar cone and coconuts 

B = 1,@'.9-mB 	 X. + * fB Xj + fBI _ fBX < 0jsFJ
JEB j 


The anount of by-products used for food or exported Are less thAn
 

or equPl to the -mount produced plus imports. 

Sugar 

rs rs 
-	 iq Xj + <m<M X 0 

jEp jcm
 

The amount of sugarcine milled equals the Pmount produced.
 

- qg + q*sg + qsgX 0 

The Pmount of sugar produced is equel to the Pmount consumed plus 

exports where c.Sg is the seprablo demand function for sugar. 

Livestock (Pork, beef, pou3try, eggs) 

_- qq1 X. + q*l - qll + qlX = 0 1 = 

jel 

The Pmount of livestock products producad is equal to consumption
 

I
plus imports minus exports. c represents the separable demand function 

for livestock. 

Products Consumed Directly vrithout Procssing 

: qd 	 Xj + q*d _ q d+ q = 0 d1,...11 

Jr.p 

FIRM 	 INCOME
 

Using the mitrix notation for demand thnt wps developed eprlier,
 

fairm 	 income is given by: 

JG 	 -

6
xFx. jlesI Cs - NPr Qr ­

p 	 j 



JE l Ree 7 /miscollpneous cpsh7_ -nfin c7-/' livestock 7 
J costs/ 

7 

evenu / production costs/ oroduction 

/-Inut cost 7 /egon I p "frnt -s ./ 

incl uding labor/ g price JL4 

This equation may also be used as Pn objective function to mnximize
 

income to agriculture. 

FIRM PROFITS 

Farm profits Are obtained by adding back in the charge for fsmily
 

labor to fnrm income.
 

y + E C Xj z P
jeLf 

LABOR
 

jep i i 
jem
 

The total labor used by both primpry rroduction Pnd intermediate 

production activities is ,ri-tvr th-n or equn ] to some specified level. 

This cmn Also be used as nn objectivc function subject to Pn inccme 

constr int.
 

OBJECTIVE FUICTIONi 6 

pqt(a + .5 Bq) - C xP- XjXOm- Xj - C j APr Qr 
jEp j em J Jel Jes r=1 

This function represents tho sum of consumer Pnd producer surplus 

and is the same As the farm income function except for the demind term. 
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Part II: THE DATA SET A14D LEVEL OF TECHNOLOGY 

I. INTRODUCTION 

Our approach has been to concentrate on a data base that will
 

make it possible to analyze problems that are capable of being
 

solved in the Philippines with the facilities and personnel avail­

able. The analytical framework provides a means by which the need
 

for additional data is identified. In addition, as new and im­

proved data become available, they can be incorporated in the model
 

to provide empirically based up-to-date policy guidance.
 

II. DEFINITION OF REGIONS 

An important consideration in the definition of regions is the,
 

existing climatic patterns in the Philippines. The most recent cli­

matic classification has seven types which are described briefly
 

below and illustrated in Figure 1.
 

Tye A - Long dry season during the low sun Deriod of 5-6 

months and a very pronounced wet season. Maximum rainfall occurs
 

in the high sun months with 6-7 months of over 2.4" rain per month.
 

High seasonal temperature extremes are common. Crops are grown
 

mostly in the wet season with irrigation required for dry season
 

production.
 

' Huke, Shadows on the Land, 1972 in Philippini' Almanac 



Type B - This climatic type in the same as type A except the 

dry season is reduced from 5-6 months to 4 months with less thin
 

2.4" rainfall per month. This moderation is mostly clue to higher
 

elevation.
 

Type C - This climatic type has a short dry season of 2 to 3 

months with less than 2.4" rainfall per months. Though most crop
 

production occurs during the wet season it is possible to obtain a
 

second crop without irrigation. Irrigation is still very beneficia
 

in reducing variability and increasing yields.
 

Type D - This is the same as Type C except the dry season of
 

1-3 months duration occurs during the higher sun months,
 

Type E - All months with more than 2.4" rainfall per month.
 

Maximum rainfall occurs after the autummal equinox during the low
 

sun period and is at least 3 times the rainfall of the dryest month.
 

This climatic type permits production throughout the year though
 

irrigation is still beneficial in the dryest months. About 22% of
 

the country is in this classification. Much of this area is also
 

subject to typhoons during critical months of the wet season.
 

T - is similar to type E but the heaviest rainfall occurs 

following the vernal equinox, this climatic type is found only in 

Mlindanao. Rainfall is at least 2.4" per month with wettest high 

sun month at least 3 times dryest low sun month. 

Type G - Rainfall is evenly distributed throughout the year and 

the climate is very regular. This climate type covers 15% of the 

area of the country mostly in Mindanao. 
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I,B, The regional grouping that has been adopted is a combination of the 

11 standard administrative divisions into 7 groups. Climatic types and 

existing land use patterns have influenced the regrouping as well as
 

being important in the original designation of regions. 'faking account 

of political subdivisiors facilitatos the use of the results for regional 

policy formation. On the other hand, some aggregation of the number of 

administrative regionshas been made in order to mana­to keep the model 

geable.size. Because of the block independence of the model, fnrther
 

disaggregation can be made in those areas which require more detailed
 

analysis, or separate detailed models which use the shadow prices gene­

rated from the national model may be constructed. 

Region 1-2 - Central Luzon and Ilocos. This region is almost entirely
 

within climatic type A and B where crop production is only possible 

during the wet season without irrigation. The population pressure is 

high and little additional land can be cultivated. Thus increases in 

production must come from increased inputs and additional irrigation. 

The principal crops gron are rice, sugarcane, tobacco, vegetables 

including green corn, rootcrops and fruits. This region is also the 

most developed region and is a major supplier of the Manila market.
 

Region 3 - Cagayan Valley. This region is all within climatic type D 

which has a short dry season of 1-3 months. This allows the product­

ion of two crops during most years though irrigation is required to 

obtain two sure crops of rice. This area has been relatively isolated
 

because of-the mountains which cnit, i+ nf finm +.hi -.na+_ nf Ta,,wm nA 



the ony port facility is located at the northerh tip. -Some lands still 

auitable for cultivation exist and population pressure is somewhat less. 

The major crops are rice, corn, tobacco, dry beans, peanuts, and camote, 

Region 4-6 - Southern Tagalog and Western Visayas. These regions are
 

more heterogenous with regards to climatic type having some of climatic 

type of A through D but are dominated by type B, C, and D with an inter­

mediate to short dry season. Although rice is the primary crop in terms 

of area, 800 of the country's sugarcane production comes from this 

region, In addition coconuts, fruits, veRetables, corn and rootcrops 

are important. 

Region 5 -,Bicol. Bicol is alaost entirely within climatic type E 

which, though not having a dry season has a high seasonal variation in 

rainfall. The area is also subject to high incidence of typhoons. 

Najor crops are rice, coconuts, corn, citrus, rootcrops, pilinuts, and 

vegetables. 

Region 7-8 - Eastern and Central Visayas, This region falls mostly 

within climatic +vpos D and E with either a short dry season or pronounced 

seasonal variations of rainfall. There is a small area of type B with 

evenly distributed rainfall throughout the year. This area is also sub­

ject to frequent _yphoons. kiajor crops are cern, rice, coconuts, root­

crops, sugarcane, abaca, bananas.
 

Region 10 - Northern Mindanao. This region falls mostly within climate 

types E, F, and G which have rainfall throughout the year though with 



some1 seasonal variations. Typhoons are infrcauent ai'or.crons.. a
 

corn, "rice, coconut, pineapple, rootcrops, citrus, abaca, coffee and 

cacao, sorghum, bananas.
 

Region 9-11 - Southern and Nestern 14indanao. This area is dominated
 

by climatic tyopes F and G with even rainfall throughout the year 

although there are some areas with types F and E. Typhoons are very
 

rare. 
Major crops are corn, rice, coconuts, banana, pineapple, coffee,
 

rubber, citrius, ramie. 

II. PRODUCTION ALTERNATIVES 

The major crops grown were specified in the discussion of the regions.
 

These crops compete over time as well as for land during a given time. 

In order to determine the sequence of land use, cropping calendars for
 

each of the 13 principal crops by region are beirg assembled from the 

Bureau of Plant Industries (BPI) and BAEcon. Of the livestock products
 

only beef 'production'occupies a significant area of land in direct pro­

duction activities. Hogs and chickens have indirect ]"and requirements 

for feed production. 

.Classes of Lind. A land capability classification covering most of the
 

Philippines has been completed.? / The capability classes are based on 

soil and slope characteristics. There are six rajor categories which 

are of interest in the production of crops (see table 1). These have 

Data are incomplete for some part of Mindanao and mountainous region' 
of Luzon.
 



Table I. Area and Value of 13 rajor crops included in the programming
analysis and percentage of national value by region, 

1969/70 - 1971/72. 

hdlay. 
Irrigated 
.ainfed 

UTland
Corn 
Fr"its 

Banan 
.arpo 

Root crops 
o 

Ca: sava 
Veeti.bles 

Egjplant 
Tato 

Bears and Peas 
lonro 

Conmercial crops
Coffee 
Coconut 
Sugarcane 
Tobacco 
Native 
lirginia 
Abaca 

Total 13 crops 
Total Philippines 

Crop :_Value of Production: 
Area : :Ilocos Re-: :6. TaEalog: ::Philippines: Philip- :gion & Cen: Carayan and :Bicol Rcgion :: : pines :tral Dizon: Valley : . Visayas: : 

(1000 Ha.) (1000000 /) (percent) 
3147.4 : 2561.5 : 50.6-/ " ;2.3 : 24.1 8.91400.0 : : : :

1363.5: : : 
. 39;-9 : --

-:: 2414.6 763.5 : 3.4 : 11.8 18.1 3.7 :6 : 3 : , : 
235.6 : 749.8: 6.3: 4.2 3- . :442.2 : 121.1 : 30.4: 1.5 - .7: 0.2 

: . .-- . 
134.0 : 232.4 : 23.'0 . 12.1 8.2 : 

. 82.2 : 14+2.1 : 7.1 : 1.2 13.6 : 12.9 :: : . : :: 17.6 : 33.0 : 47.0' : 2.2. : 22.1 11.5 :: 168 -: 77.1 : 38.5-:" ....2.2 - - :31.4 10,8 :!: .. : . . 
: 37.6 : 27.9: 34.8: 7,9 : 33.3 1 1 :: : : : . :: 54.3 -: 226.1: 5.0 : 11. : 30.0 36 :: 2019.0 : 1282.3 : 0.8: 0.2.:- 15. 3.3 :: 360.3 : 1927.8: 11.4,: 0.8, : 75.7 0. -: 

- . : : : 
: 49.4 : 76.8 : 23.6_': 4 : 5.5: 1.6 : 
: 31.8 : 48.4 : 95.4: 2.1 : 2.5: - : 
. 157.8 : 99.8 : - - : 2.8 : 35.9 :: F0.6 : 8369.6: : : :: 9072.4. : 9092.[ : : : : 

Eastern: N & E 
Visayas:Aindanao 

5.8 : 6.3 
: 
: 

.8 :.8.7 
: 

243: "3 12.9 
6.4: 2.0: 

19.8: 

16.3: 21. 2 

5.4: 4.2 
3.4: 2.0 

5.7: 2.2 

0.7: 18.4 
39.: 13.8 
11.4: 

: 
4.8: 3.4 

-: -
26.9: 15.2 

: 
:: 

: S & if 
: Mindanao 

12.0 
: 

: 

: 45.5 

: 13.0 
8.8 
8 

: : 
27.7 

: 7.6 
: 11.7 

: 15.0 

: 30.9 
: 27.1 
: 0.3 
: 
: 16.6 

: bJ 
: 19.2 

: 

: 

: 
: 

: 

: 
: 
: 

: 

: 
: 

Total 

100 

100 

100 
106 

010 

-1100, 

100 
100 

100 

100 
100 
100 

100 

100 
100 

a/ The total of the 3-year and 2-year average values of Ilocos ReRion 
Less than .01 percent. 

and Central TwYnn" 
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been broken down, where relevant, into irrigated and non-irrigated lowland 

.and upland. The irrigated area has been adjusted to correspond with the 

Bureau of Agricultural Economics figures on absolute area of irrigation. 

They are net in complete agreement with the National Irrigation Adminis­

tration or World Bank estimates. 

The crops that are most suited to each land class have also been
 

identified. These together with the cropping calendar determine the 

feasable set of cropping activities for each region and are summarized
 

in table 2..
 

Degree of water control. The degree of Water control and the amount of
 

water available throughout the year is an important determinate of the 

number of crops that can be grown within a year as well as the producti­

vity level. With most of the existing irrigation systems, water control
 

is not sufficient for the individual farmer or group of farmers to allow
 

them to determine when water is to be used. Thus the most important 

factor is the availability of water for one crop or for a second crop..
 

One of the important investment decisions is between improving existing
 

systems and investing in large scale sysLems with storage. These alterna­

tives appear to be partially complementary rather than fully competitive.
 

Degree of mechanization. The main areas of mechanization have been sugar
 

and rice, principally in the land preparation phase. Alternative methods
 

of mechanization for these crops are specified for both partially and
 

fully mechanized land preparation using both four-wheel tractors and 2­

wheel tractors. The evidence is inconclusive as to whether any
 

increase in productivity results from mechanization.
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IV. 	 TECHNICAL PRODUCTION COEFFICIENTS 

The technical production coefficients or input-output coefficients 

for the different cropping activities are derived from several different
 

sources. hice and corn production coefficients are derived from farm
 

management 	 surveys by the Bureau of Agricultural Economics and the U.P. 

Los Banos. The BAEcon data are based on a nationwide survey for the
 

first a,id second semsters of crop year 1972. Since tabulations are by
 

region the coefficients reflects c.ifferences in practice nmong regions.
 

Sugarcane coefficients are being developed from a farm survey by the
 

Philippine Sugar Institute (Philsutgin) in 1969. Data for other crops 

are more limited. The regional BAEcon data are being combined with 

Census data and informtion from the Bureau of Plant Industry, U.P. and 

other sources.
 

Data for livestock and poultry. coefficients are also limited. The 

Development Bank of the Philippines has developed some farm level coeffi­

cients for small scaile and commercial production in connection with its 

IORD livestock loan program. Data from Bureau of Ani al Industry,' feed 

mixers who are also involved in farm production, and from older studies 

are being used to obtain coefficients for production. 

All cropping activities are specified on a per-hectare basis whereas 

livestock activities are specified pur unit of output since little land 

is involved 	except for beef cattle operation.
 

Yields, It was hoped when the project started that data from the 

1971 census of Agriculture would be availablo, but it has been delayed. 

We are using the 1960 census for information on yield differentials on 



different types of land. Levels are obtained from the BAEcon's data on
 

crop production for the 3 crop ye.rs 1970-72 along with cther analysis of 

yield response to fertilizer. Ripresentative municipalities for each
 

capability class in each region have been selected from Census data and 

yields compared to obtain the relative differences. 

Labor and animail power. Labor and draft animal requircro.nts are speci­

fied in days per hectare by operation. Thesc arc, then related to time 

period by use of the cropping calendar in order to specify requirements 

throughout the rcar on a hi-monthly basis. It was felt that a monthly 

specification was more detailed than required while a quarterly basis 

would not fit most of the crop growring seasons which are from 3 to 

four months. For some operations standa'd labor requirements were used
 

but, for others, particularly those representing higher management levels, 

it was found that higher levels of inputs were used on all operations, 

Iechanized services. These are specified on a per hectare basis and are 

provided by input supply activities. For example, it requires 3 days of hand 

tractor service for 1 hectare of land preparation versus 1 day for a 

4-wheel tractor.
 

Land. The amount of oaci class of land required is also specified on a
 

bi-monthly basis by region. It is not assumed that particular classes
 

of land are contiguous, but only that they have similar productivity 

levels. Since the activities are specified on a per hectare basis
 

the usual coefficient will be one except in cases where there is
 

intercropping. 
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Variable 	 inputs. The amount of fertilizer required in the production 

activities is specified in terms of nitrogen, phosphorous, and potas­

sium. These are derived from budget studies, and for rice from yield
 

response 	functions estimated from farm level data.)
/ Chemicals are
 

specified 	in peso terms duo to the large number and type of farm
 

chemicals 	used in crop production. All other cash expenses are also
 

specified 	for each activity.
 

V. 	 SOURCES OF VARIATION IN COEFFICIENTS
 

The major sources of variation in coefficients are due to dif­

ferences in land and water. Differences are also identified for
 

different levels of mechanization and different levels of technology.
 

Thene have been developed by subdividing some of the farm management 

surveys into different yield groups and looking at the characteristics
 

of those 	groups. Thougfh this identifies the inputs that were used
 

to obtain 	different ields each of the groups embodies a different 

management factor which is not specified. It is cert: in that not all 

farms have the ranagement capability to attain the higher level 

technology, and thus some constraint is required to limit those in the 

higher levels of te.chnology. 

VI. INTEfl;DIATE PRODUCTION ACTIVITIES 

Production activities in this group are required for those 

cormodities which require some processing before they are consumed. 

Atkinson, L.J. and D.E. Kunkel "Some exploratory notes on the 
nature of the Green Revolution in the Philippines." 
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These are rice, corn, and sugar cane and the processing of various
 

coconut products.
 

Rice and corn milling. Rice and corn mills are of several different 

types and capacities. Information on rice milling rates, costs and 

labor requiremnts by types of mill and region have been developed
 

by both ADAM and the research division from a surve r undertaken by 

BAEcon.
 

Information on corn milling rates, cosbs, and labor requirements 

are available from a study done by the U.P. Los Bahos Department of 

Agricultural Economics, The existing capacity in each region by type 

of mill has been obtained from previous studies and the National 

Grains Authority registration of rice and corn mills. 

Sugarcane Milling. Sugar cane (expressed in tons of cane at the farm 

level) is processed in modern sugarmills with normal factory capacities
 

ranging from 1,300 to 10,000 metric tons of cane per day. Presently,
 

there are 38 sugarmills, of which 17, accounting for more than 50%
 

of the capacity one located in Negros Occidental where climatic conditions
 

are well-suited for sugar cane culture.
 

The mill sector exerts a significant influence on the farm output
 

because: 1) Scheduling the transport of cane from the farm to the
 

mill is normally arranged by mill management through the provision of 

rail cars or of delivery dates to the planters. Normally, the mill 

requires a planter to load7Tons of cane per rail car; 2) The milling 

schedule is seasonal.. Under Philippine conditions,. the milling sea­

son starts in the middle of November and ends in May. The usual 



Table 2. Land Capability Classification, Philippines 

:A, Bw- :- Bs Be : C X:DX : ,",N,.Y. Total 

Lowland Irrigated: 

Adjusteda / 

NIA-Syste 

ftj.2 

(330.2) (53.1) 

1000 

(13.0) 

ha. 

'9. 
(1.6) ,' - -

.. 2"42 

97.9) 

Lowland Rainfed 2,718.8 1,008-7 - 3. 2-3,71.5 

Upland- 2,142.3- 2,526.4 3,190.2 - 17'8589 

Total Area 3,480.0 1,097.6 2,187.5 2,533.3 3,190.2 27.4 15,214.3 8,. 30-

Source: Data Provided by the Bureau of Soils, The characteristics of each class ae.given in 
"Recommended Land Use," a typewritten report of the Bureau of Soils. 
Calculated by multiplying the irrigated area of iIA systems by a factor derived from
dividing total irrigated area as estimated by BAEcon with irrigated area under NIA 
systems. 

Based on NIA report dated Oct. 31, 1973. 



duration of operations is expressed in grinding days per month (see table
 

2 and 3). The efficiency of the boiler section of the mill measured by
 

the amount of filter cake production affects the sugar recovery rates
 

significantly.
 

Table 	3. Average Number of Grinding days per month.
 

M o n t h s 	 - Grinding Days 

November 10 
December 20 
January: 23 
February 23 
March 24 
April 24 
May 	 11 

Total 	 135
 

The integration of the farm-sugar cane mill interdependence is
 

accomplished in the model through the imposition of milling (grinding)
 

constrai±ts and the inclusion of production activities transforming tons
 

of sugarcane into exportable(A)and domestic (B) sugar and its concomitant 

by-products. The data-base is the mill operation reports published by the
 

Philippine Sugar Association and the Philippine Sugar Quiota Administration,
 

Presently, ADAM personnel are estimating the normal recovery rates by mill 

districts from the latter reports. 

Copra 	Processing 

Coconuts are normally transformed into coconut meat on copra by drying 



- 2­

in half shells. This process is done in small "tapahans" (small huts with 

shallow excavations), or sometimes the copra meat is mcrely sun dried. 

Once dried, the copra is removed from the shell at the farm. The oil re­

covery rates of copra produced under such conditions are usually low 

which prompts the copra buyers to deduct 20% of the total farm produc 

as losses. New, direct processing of coconuts without drying is being 

introduced in a new plant. The new process may be significant by 1980.
 

The bulk of the copra (87') is, on the average, exported and the 

remainder is converted by domestic manufacturers into coconut oil. In 

1972, 953,000 long tons of copra were exported. This represented 55%
 

of total coconut products exported (l.,739,100 long tcns).
 

Presently, there are 197 coconut oil mills with a daily rated 

capacity of 7,648 metric tons (in terms of cop'a). In 1972, 945,557 

metric tons of copra were processed by these mills. In the same year, 

these mills sold 744,575 and 400,000 long tons abroad and the domestic 

market respectively.
 

The main implications as far as the model is concerned are:
 

1) Both export and domestic demand functions for coconut must be
 

integrated into the model.
 

2) A set of copra drying and oil processing activities must also
 

be included in the model. 

Most of the data requirements are being obtained from the United
 

Coconut Association of the Philippines and the Philippine Coconut
 

Administration.,
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VII. RESTRICTIONS ON RESOURCE AVAILABILITY
 

labor force.. The amount of labor available may be constraining during
 

certain periods of the year. Agricultural labor force estimates are
 

available from the 1970 census of population, but little attention was 

given to family and hired labor. There is also a quarterly survey of
 

employment which provides figures on erployment in agriculture. Some
 

analysis of this survey has been wade for which a national breakdown is
 

given.A/ Thd'Buroa 6f Census has provided fron,the survey regional labor
 

force estimates for hired, self employed, and family labor by sex and age 

group for agri.culture. Additional information is otailable from the IAS
 

furv ys on family size and number of persons enfagd ull and part time in 

farming. 
These data provide the estimate of the labor force in agriculture 

in each category by region. These are then, converted into the number of 

full time man-day equivalent available bi-monthly by.region. (see table 3) 

Iand. The bi-monthly land constraints are based on absolute area of cul­

tivatable land in each land class obtained from the Bureau of Soils. 
The
 

amount of irrigated land is based on the estimated area that can grow
 

one crop and two crops as reported by farmers in the BAEcon's Integrated
 

Agricultural Survey. The procedure was to locate the NIA irrigation
 

systems by land class and then allocate the remaining areas on a percentage
 

basis. Areas capable of producing more than one crop were assumed to be
 

primarily NIA areas.
 

Ranoa, Iilagros, "The Workforce in the Philippine 1958-68." 
Proceedings of Workshop on Ianpower and Human Resources, Oct. 1972P
 



VIII PRODUCT DE'MAND 

In addition to demand studies that have been completed earlier,
 

studies by project ADAM4 are underway using both time series and cross, section 

data. The time series analysis is an econometric model developed by 

Richard Foote and covers the demand for major crop and livestock products,
 

Because of problems with the data for some products, aggregation of some
 

commodity groups and estimation of total deriand for other commodities 

for all uses, it is necessary to use cross section data for obtaining 

demand functions for some individual commodities. The data for the cross 

sectional demand analysis are from surveys conducted by L.B. Darrah and
 

E. Dosayla.
 

Rice. The demand function from Foote's analysis is satisfactory and is 

consistent with the results in the cross section analysis. 

Corn. The demand for corn comes from three sources: mature corn for
 

food, mature corn for livestock feed and green corn for food. The demand
 

for corn for livestock feed is derived from the demand for livestock pro­

ducts and is transmitted through the technical coefficients. The largest
 

demand is for mature corn for food which is converted into grits, the
 

size of rice, and then is used like rice. Corn grits are the staple food
 

in some parts but are considered to be inferior to rice; some substitution
 

still does occur when price ratios change. Green corn is eaten as a
 

vegetable, primarily as a snack between meals and thus is really a separate
 

commodity. Demand function estimates for corn are being made from the
 

cross section data for food and for green corn.
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Livestock and poultry. Foote's demand model includes pork, poultry meat, 

and eggs, but the time series data on the amount of pr-duction is not 

very good. A gap exists between the production data and figures from 

consumption surveys on amounts consumed. The consumption surveys may also 

have an upward bias. The procedure that has been adopted is to make esti­

mates of demand functions for each of these commodities for Manila, urban 

other than Ihanila, and rural. Data from the Bureau of the Census and
 

Statistics on income and family size will then be used to obtain per capita 

consumption estimates by each class and these will then be projected to
 

1980 using a projection program developed by Richard Phillips.
 

Other vegetable and fruits. Demand estimates are being made using the
 

cross section food consumption surveys. 

IX. PRODUCT PRICES 

Domestic prices are based on market prices at the national level,
 

In order to ninimize fluctuation average prices for the three year period
 

1969/70-1971/72 from A1-4101WtSS and Central Bank sources are used. Regional 

price differentials are calculated from price differences reported from
 

the major trading centers; where such reports are not available relevant
 

transportation rates are used.
 

Export prices for most commodities except coconuts are taken as
 

given since it is assumed that the Philippines is a price taker. In th 

case of coconuts, because the Philippines is a major supplier, some 

type of demand function needs to be specified. 
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Import priceY are related to Manilta wholesale prices.. In some cases 

where the restriction of imports has resulted in prictJ higher tha-n
 

world prices, prices have been adjusted to account for this and the
 

difference taken as a cost to consumers.
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Part III. POLICY ISSUES AND ECONOMIC ALT241fATIVES 
FOR PHILIPPINE AGRICULTURE 

Any analysis which is to obtain an integrated picture of Philip­

pine agriculture has to consider what the overall policy goals are 

and what options can be used to obtain tnese goals. The discussion
 

that follows will first consider the major goals for Philippine 

agriculture in the nei:t few years; next, what policies can be used 

to reach these goals and the constraints that keep them from being 

operative; and, finally, the way the programming model is to be used, 

in evaluating these policies and goals. 

31. Pplig GA 

1. Achieve self-sufficiency in agricultural products at least 
in regard to staple commodities such as rice and corn;
 

2. Increase national income, raise income of rural people and
 
increase employment in agriculture; and 

3. Improve foreign exchange position by reducing agricultural
 
imports and increasing agricultural exports. 

Though these goals are quite clear, (a) they need to be related 

to the development of the rest of the whole economy; and (b) they 

need to be evaluated for consistency with each other. For example, 

the attainment of self-sufficiency may be at thc expense of increased
 

earning of foreign exchange or increasing income. A narrow defini­

tion of self-sufficiency, such as self-sufficiency in rice, corn 

and feed grains may not be so economically desirable as the broader 
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view that the overall value of agricultural exports exceed the value 

of agricultural imports by as much as possible. There also may be 

a trade-off between increasing rural income and increasing aggregate 

Thus, these obj ctives and goals need to be analyzed toproduction. 


determine what taade-offs occur. 

Pl. I des 

The Philippine government is presently pursuing the following 

general policies or objectives:
 

resources1. 	 Increasing agricultural production from existing 

2. 	 Modernization of agriculture through the adoption of new 

technology 

3. 	Diversification of production to achieve self-sufficiency
 
and increase exports
 

4. 	 IMplementing reforns at all levels of society. 

I=X 	 dclQn - The concerted drive to attain 

higher output per hectare or per unit of other resources must be based 

on the availabili ty of the means to do this econornically. Perhaps 

then what will be required are new varieties of crops and new broods 

of livestock which must be profitable to the farmer, and measures
 

the 	risk arising from the adoption of these varietiest'at will reduce 

or breeds. Moreover, programis aimed at increasing agricultural out­

put must be evaluated in terms of the total costs and benefits ob­

tained by the farmer as well as by society. A major aim may there­

fore be the seloction of a crop and livr.-+,ock production pattern that
 

will be optirum for the Phili ppiJns under a given sot of conditions. 



- The cost of adoption of improved cultural prac­

tices, the use of new varieties of crops, the raising of better types
 

of livestock should be related to the size of economic returns. 
 The
 

adoption of mechanical technology in agriculture may also be economi­

cal if it removes bottlenecks such as seasonal constraints of labor
 

and of animal power.
 

Diversification - Diversification of production is desirable to
 

reduce risks and to achieve the more complete utilization of land,
 

labor and other resources, as well as to increase output. However, 

diversification of agricultural products on a national level need not 

result in diversification at the farm level; in fact it may lead to 

increased specialization. Diversification at the national level 

should be based on comparative advantaae for both domestic and export 

possiblities. On the other hand, diversification at the farm level 

should be based on costs and returns. 

R- Reform, by its very connotation, is an external factor 

in the government program. But as implemented under the Martial law 
administration, reform is expected to be both externcl and internal. 

In agriculture, reform has taken place in the agrarian sector through 

the land reform program. It is hoped that this policy will enhance 

the individualts contribution to economic development. Reform is now
 

a significant variable in the production function and efforts need to
 

be made to develop specific hypotheses on the probable change in the 

current production coefficients in order to analyze their effects. 
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IV. Constraints on Agrcultural Developmnt 

In order to obtain growth in agricultural income, output and 

employment there must be relaxation of the constraints. The main 

constraints facing Philippine agriculture are. the availability of 

new technology which is profitable to the farmer; the scarcity df 

capital inputs in the form of irrigation ,Tovelopm.ent; the lack of 

appropriate agricultural machinery, agricultural processing faci­

lities, and other infrastructures; and thr. low level of demand for 

agricultural cornodities. The rate at which the constraints that 

are binding are relaxed will affect the outcomes of different po­

licies. An important point is that constraints are often not so 

binding as they appear. 

It is difficult to predict the degree these major constraints 

will be overcome in the future; thus alternative rates of develop­

ment will be siecified. The first assumption is a balanced growth 

approach, with the economy continuing to grow at about the sorm 

general rate as in the past and investment in agriculture is also at 

past rates. The second is also a balanced growth assumption but 

the general economy grows at a more expansive rate (8-9 percent) and 

increased investment in agriculture also occurs. The third assumes 

unbalanced growth in agriculture with the economy developing fairly 

rapidly (7-8 percent) but investment in agriculture is lagging. 

V. Policy Instrurents Available fogr the I-l eintation of Agricn1t:Ulrt 

The main instruments available for implementing policy are price 

interveniion; subsidies for inputs such as credit and fertilizer­
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controls, taxes, or subsidies on imports and exports; changes in the 

wage rate; increasing the rate of invostment in irigation, research 

and extension; and institutional changes via regulation or development 

of new institutions such as Samahang Nayon (Barrio Association), cor­

porate, contract, or food bowl farms. 

Each of these measures may be used .4'h different policies. Be­

cause the outcome is dependent upon the combination of several poli­

cies, it may be difficult to measure the effect of a given policy or
 

of a particular instrument.
 

VI. SI. e can be Examined by the Progvam ng Analvsfs. 

The programming model provides a useful format within which to 

examine the interaction of different policies and the effect of making 

changes in a particular one. In the study of Mexican Agriculture, it 

was found that uthe impact of a simultaneous change in several policy 

measures cannot be approximated just by adding up the impact of each 

measure taken in isolation. Due to the interacti n effects, a piece­

meal analysis of agricultural policies can be quite misleading. 
All
 

items in the full policy package (interest rate, export subsidies, 

" water rates, etc.) must be analyzed simultaneously . With this in 

mind, several policy sets that are of importance in Philippydn, agri­

culture are presented. As other important probl&ms arise, anal.,,is 

of .these can be developed with the model. 

V1 LM. Goreux, A.S. Manne, ed., Mult1ivel Planning case studies in 
6i p. 11. 
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Base period analysis - In order to make a comparative analysis, 

it is necessary to establish base period results with which to compare 

alternative formulations. The initial base period will use the ave­

rage of the three-year period 1969/70 - 1971/72. The initial runs 

will be made using prices of both inputs and outputs, resource levels 

and demand leve]s that prevailed during tki. period. Results ill be 

compared with actual outcomes and changes made in the model if results 

are not consistent.
 

The base period analysis for 1980 will specify demand levels based 

on a balanced growth assumption about the whole economy and investments 

in agriculture. It will also assume the continuation of the policies 

that have prevailed since the imposition of Martial law. Specifically, 

this means a consumer oriented price po'.icy for food grains; subsidies 

for fertilizer and credit; irrigation development at the World Bank 

investment rates; technology changing at about the same rate as in 

the past; the continuation of land reform and development of accom­

panying institutions; and the maintenance of foreign exchange rate 

parity at international rates. 

Effect of more rapid growth rate of GNP - The same assumptions 

as in the base period would obtain except that in some options the 

demand functions would be shifted to reflect the higher income level. 

Effect of different irriqatiogn policies - Policy issues in this 

area involve both the more rapid development of all irrigation systems 

and the trade offs between large scale irrigation projects versus 

the rehabilitation of existing facilities. 
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The main target variables to be examined are tI effect on rice 

production, income, employment and investment requirements. 

Effect of changes in enplovment-labpr foce - _W. -

The areas to be examined under this topic are the effect of changing 

wage rates including the reservation wage of family labor, of labor 

intensive technique, and of mecl-nicazat-f.n on employment, income and 

output.
 

Effect of cbanges in internation"l trade policy - Major factors 

to be considered under this tonic are relative comparative advantage
 

of Philippine products, changes in export taxes, import taxes and 

quotas, and self-sufficiency. Of considerable iriiportanco is the 

policy toward production inputs such as machinery and fertilizer that 

are imported. 

Ects of reform prQr~nms - It is most difficult to quantity 

the effects that reform programs - land, mrkoting, financial ins­

titutions - will have on variables that are included in the model. 

For example, the effect of land reform on productivity is uncertain. 

There is no conclusive evidence that it will increase productivity, 

though a number of people think it will. To the eXtent that some 

of the probable effects can be estimated those will be explored. 

The offects of_3arge scale orgi.anizations - There have been a 

number of recent proposals to allow contract farms, corporate feed 

grain production, and other large sc.lo operationi in livostock and 

other crops to undertake production in various pai ts of the Philippines. 

The effect of these can be incorporated if details of their investments, 

inputs, and outputs can be obtained. 
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Enn~ln of the irmact of vmrigus regional develonnent prorams 

There are a number of programs and proposals of regional development 

which are being undertaken by various agencies. There has been little 

attempt to assess their overall impact on development or whether the 

investment and resource requirements needed to carry out these pro­

grams will be sufficient if they are all andortaken at the same time. 

In addition, the analysis must also use various combinations of
 

policies to examine further questions such as the relative cost of 

achieving output increases from more use of fertilizer and chemicals 

versus the development of irrigation facilities or both. 


