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PART I: A PROGRAMMING M(DEL FOR PLANNING IN LGRICULTURE

This statement describes the way we are undertaking an economic
analysis of the central problems in agricultural develomment in the
‘Philippines. hgriculture plays an important role in the econony by
'aerving 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-
qQuires 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 be d eve-

loped.

- A programming framework provides the best means for obtaining an
integreted picture of Philippine agriculture within which realistic
production and market opportunities are identified. This framework
bennits the specificgtion of alternative activities which compete for

ﬂhe.use of resources that are limited in supply. 4 set of activities



-are then chosen which are optimum'qu the_ppjectives'given. By first
:éﬁééifying values of instrumental variables'(i. e. tl se things that
can be changed by governmen£a1 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 exchenge earnings.

OQVERVIEW OF THE MODEL

"The 'use of a programming model is based on the assumption that
pfpd&dtion;and:marketing processes can be aggregated into a relatively
‘emall 'ﬁmnbéx? of activities. This type of study is best illustrated by
,pgy;:Singh and Mudah for the Punjab in Indis; Bolton for Vietnam (South);
éh&ﬁDuloj #nd Norton for Mexico.l/ For those unfamilier with program;

mihg there are a number of texts that can be consulted.g/

Vith this type of analysis,,it is possible to trace out the conse-
quences of various policies at both the farm and intermediate levels

6f production, and handle the following characteristics of Philippine

1/These arc best illustrated by the following studies: Kichard H.
Day and Indirjet Singh "/ Micro Econcmetric stody of /figricultural Deve-
lopment", Socirl Sciecnce kesearch Institute raper #7120, University of
Wisconsin 1971; Muhinder S. Mudrhar. Dynamic Modols of /gricultural
Development with Demand Tinkages, Cccassional Paper {59, Yerartment of
Agricultural Economics, Corneli University, 1¢72; Villiem Bolton, "ip~
plication of an ERS production distribution medcl to the South Vietnam
agriculture sector®. 1971 (draft parer) ond, John H. Pulay and Roger
D. florton, "CH/C ! Programming Model of Mexican fgriculture; L. S. Menne
eds. Multi-level planning: Cnse studies in Mevico, (hAmsterdam: North
Holland; 1973).

2/R.G. hgrawal ond Earl O. Heady. Operations lesearch Methods for
hgricultural Lecisions, (Ams.: Towa State U. Press, 1€73)

Iobert Dorfman, F./. Samuelson #nd E.!i. Solow. Linear Progrem-~
ming and Economic fnalvsis (New York: Melraw Hil1l, 1658).
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aé}iqulfure: (1) the'interdépendence of farm production decisionéfﬁiphf
ICOnsumpﬁion‘decisions; (2) the multi-product characte.istics of agri-‘ 
cuiture;(B) technological chenge; (4) the learning and adoption of

new products and production techniques; (5) linkage between farm pro-
duction and agricultural related industries; (o) the relationship to
foreign exchange requirements for imports and exports;-and, (7) in-

vestment requirements.

The various goals for agriculture that hrve been stated ‘are
self-sufficiency in rice, corn, and feedgreins, maximizing the contri-
bution to GNF, obteining the maximum amount of foreign exchenge, and
a less unequal income distribution including land reforin. 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 and export markets and the optimum
mix determined. The analysis takes the form of descrioing a recent
period for which we have data, 1570-72 crop years. 4 projection of an
equilibrium situation a few yesrs hence will then be made with a con-
sideration of the policies required to achieve the national goals.

For practical burposes and for making the required projections of po-
: bulation, income and demand, 1580 has 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 1 as well as

‘the policy objective for those crops and 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 added to the analysis.
Jater.

Each region is representéd byfa set of production activities that
Larejsuited'to it. These areas are linked together through marketingk
andjprocessing activities on a regional or national basis, Specific
démand constraints for a commodity or group of commodities are incor-
poreted on the national level. -
| Because of economic and environmentsl requirements some crops céhl
be . grown more productively in some specific locations than in others.
Thus, to the extent possible homogenous agro-econcmic areas based on
anvironmental and economic factors for each region have been speci-
Eiéd;‘ This #llows us to identify areas within which only perticular
types of crops and other agricultural activities can teke place. On
avregional basis for the whole Philippines, the overall goal is the ‘
analysis of the majority of the agricultural sector in sufficient de-
tail té obtain feasible adjustments in production patterns; resource

requirements, merketing, and processing necds at the regional level,



Tncluded in
Commodity the model Policy Objectives

L. Production of Staple Foods

Rice

Corn

Sorghum order to conserve

Meat

a. Foultry

b. Swine

¢. Beef and carabeef

5. Fish

6. Fruits and vegetabl:: incomc of emall
a. Tomatoes

7. Other crops

a. Camote

b. Cassoava

c. Mongo

d. Coffee

~ Self-sufficiency in

W -
"4 4

foreign exchange.

- To increesse farm

<3 ¢ b4 bd

producers.

PABIBIB B

B. Industrial Raw Materials

1. Feed grains - Tu suppert the indus-
a. Corn X trial needs of agricul-
b. Sorghum tur~al besed industries
2. Cassava X (food mille, processors,
3. Other crops such manufacturers) for
a. Vheat creating employment op-
b. ete. S portunities and at the
. same time conserve
‘C. Prcduction of Export Crop foreign exchange.

1. Traditional export crop
a. Sugnr
b. Cocconut
c. Pineapple
d. Bansna
e. logs #nd lumber
f. Lbaca
g. Tobacco
2. Potential oxport crop
a. Papaya develomment.
b. Mengo
c. Melon
d. Castor c¢il
e. Palnm oil
f. Hubber
g. Gerlic #nd cother splce
h. Sunflower
3. Processed export
a. Canned
b. Dried =~ To.provide employment .
c. Dehydrated
d. etc.

To ‘eern foreign ox-

change needed for

>4



bbjéctive~Functions ,

-Philippine agriculture is best charrcterized es liaving ‘a verfectlv
cdmpetitive structure wnere prouucers are price takers and equate:mar-.
ginai costs to product pr
cross price elasticities,

tions can be'specified.é/

p=a+B
. where: '
commodity _ o S ,Quantity =q= it
e 1
)

and Constants

: e 3 L
- - SR - -

For simplicity, the supply function though much more complioaﬁéd‘
and based on the producticn activities in the model, can bevchéraétbé

rized as a cost function for each commodity.

2/The approach used here is patterned efter Duloy and Norton,
"CHLC & pregramming model of Mexicen /griculture® in 1. M. Goroux
and /., S, Manne eds., Multi-level plenning:  Cese studies in Mexico
(fmsterdem: North Holland, 1973),
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Tha appropriate objective function for representing the competi-
vtiVe{cASe is:é/

z2=q' [a+0.58 7- /¢ (q) 7Y

‘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 ~nd demand curves,

the consumer surplus (CS) is the area JEP in figurc 1, or % the area

I.CEP
A
P

Figure 1.

' &/Scﬂ Don Yaron and E.Q. Pendy, "/.pproximete nand Exect Sclution to
non~-linear Programming Problems with Scparable Objective Function.
Journal of Farm FEconomics, Vel. _ to. __ (1662), rp. 57-70 and
F. .. Samuelson, "Spotinl FPrice Bquilibrium and Iinesr Progremming
Imericen Economic leview, Vel. 42, No. 3 (June 1$52), rp. 283-303.

E/This is cquivelent to the competitive equilibrium since,
dz! dq 7 ; +Bg - Cl(q) =0 d /fr(c'(q)_ida = d/C(q)_/|dq = C'(q)
p=2C'\q
or price equals marginal cost. C'(q) is a J x 1 vector of merginal
costs.



~-Since cross elasticities sre zero:
os = a' (n - P) = -0.5q' Ba
The producer surplus is the area FED;‘"Equivnlbntly%‘it‘caﬁfbéﬁ
expressed as: :
PS =q'P - 6(a)
‘Thus-Z'iskthe surmation of the producer and consumer:surplus..
| 7= PS + CS

/
= -0.50' Ba + a'p - (C(a)

-0.5q" Ba+q' (a +Ba) - L’E(q;

z=4q' (a+0.5 Ba) - 1%(q)
/ Iﬁ certain cases, the monopolistic case is mcre aprropriate and
‘it is useful to consider policies thet maximize agricultural scctor
inccme. In this case, the demend curve becomes the marginal revenue
curve. Thus the objective function becumes
Y=q [a+B/- O

This can either be used as the objective function for evaluation
“of policies, such as supply controls, on rroducer incone or uged os
a constraint.

Though policies for incressing employment are most appnopriaﬁely
analyzed by using thc above fremework and snalyzing the effect of
different policies on both income and employment; it is also possible

to maximize employment subject to some minimum income constraint.

Y dyldg=a+2% -cr(@ =0

=a+2 B = ¢! (a)
or:

Marginal Revenue Product = Marginal Cost
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This objective function is stated,

where, L'is a J x 1 véctor of total labor requirements.

THE /CTIVITY SET

'Agtivitiesyin’the‘programming model represent the range of choices
fap;tﬁé‘fa;m, }egional, and national level, /ictivities representing
fﬁhé f§rﬁ lovél are developed for the various enterprises to be inclu-
 déd in the model according to land capability class and availability
 of irrigation water. Thgse are aistinguised where relevant by type
 0£ technology ond time period. Thesc production activities transform
the prcduction inputs into either final output cr intermedi~te out-
puts which are used in other activitics.

}Intermedinte activities are used to trrnsfomm outrut at the farm
leVel into final form used for consumption. These are usually speci-
fied at the regionel or nationsl level for such octivities as rice and
corn milling, livestock production, cane milling, otce.,

| Input supply activities ere provided for fertilizer, chemicals,
arnd short-term capital. Iabor supply activities represeht on-farm
~5nd non-farm agricultural Jabor supply throughdut the year, by region

Sales and revenue activities are formulated to reprcsent linear
demand functions (see figure 2). The approach uses the grid methods
,tb:".a;iﬁroxirnate the quadratic function q'By snd 0.5 q'By specificd
earlier as part of the objective function. The demond tableau is

illustrated for the demand function of a single cormodity.
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Figure 2
Single Commodity Demand Tebleau
" Rows/hctivities 1 2 3 ... n output
Objective function v, Wo Vgeo wn > 0
. <
Commodity balance q, gz Qzees, An Q =0 ;
Convex eombinaticn - 1 ‘,1g;ff'1»;;;”.1' »*§5g1jf

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

thaﬁ'two of the activities in the demand set of a nérticdlar commodity

‘and with the use ol separable programming this can be limited to only

one.

Since it is difficult to handle cross price elnasticities without

substantial nonlinearization, those commodities which are close subs—

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

allowed within limits at fixed ratios merintaining the convexity of the

objective function.



‘THE CONSTRAINT SET

fhe*resources‘available limit what can be produced in the agri-
'féulturpl sector and can be broken down into land, labor, 6apitnl.'and‘
demand.

I1/ND - Land 1is broken down when necessary by type of land and

“time of use (bi-monthly)

. gag,c,tx SLI:’c’t .r 1,--06
s J

1’ sep

1,...6

J

o

c
t
The amount of lend available in the rth region, cth Jand class,

‘and in time t is less then or equal to the amount used in all production

activities.

1/BOR - the amount of labor available for use in cror production

may be constraining during peak periods of use.

= 1§’t X; ~ lfr’t =0 r

1, [ N ] .6
jep J t

1,...6

The emount of lrbor used in the rth region and the tth time period

‘1s less than or equal to anount supplied from femily and hired resources.

CHPIT/I INPUTE - this category covers such items needed in the

‘production process as fertilizer, chemicals, and machinery service as

well as other cash inputs.

ECr,m,t X: - Sr,m,t <5
jepj J

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

equel to the supply.
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E'cg"fx.- ssfy <o £=1,00.3

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

ply of fortilizer nutrients from all types of fertilizers in each re-

gion.

éch.-scfo
jep ¢ 9

The quontity of chemicals used is less than or equel to their
supply in monetery terms.

r
Ecj X+ £8;+ SIH S
Jep J  jee jeH J

The amount of orcreting capitrl nceded by each production activity

plus the amount used for cash inputs plus the amount paid to hired la-
bor must bc less than or equal to the amount of short-temm capital

available.

CLPLCITY COMNCTE./INT

These serve rmuch the same function as the land constraints at

the primary production level.

SMPy, SyTP
jem J

The amount of rice, corn, suger cane, and coconute milled is less

than or equal to the amount of milling capacity in the reglion.

ANIMAL PO-ER

syt en
3 N

rt

The amount of snimal power usod by the production rctivitios is

less then or equal to the supply.



COMMODITY B/I1, NCE CONSTLAINTS

Palay - rough ricc

SqPx, + SuPx. =0
jep ! e

The #mount preduced in region r is equal to the emount milled rice.

Milled rice

Sq "X, +qTe
gud

=0

The emount of milled rice produced is equrl to the amount sold,

Regional ricc balence
6 ps , I

"2 g -d 9 =0

=1

The amount produced equals the amcunt sold minus exrorts plus im-
ports where q; represents the separsble demend function and requires
an additicn~sl constreint.
Corn

FIARIEE TR LEY:
Jep Jem

The @mount of corn preduced oqurls the emount milled sold plus

the amount for cther uscs.

The amount of milled corn produced equerls thu smount consumed

where q*s*c represents the seporable demend function.

6
_ch+ Efc xj +qcx—qCI=0
=1 T gerd

The amount of corn ured for othur purposcs equals the rmount fed

to livestock plus tho amount oxported minus imports.
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'& g' roducts of rice, corn, sugar cone and coconuts

_smBx, ¢ se0x + P - B=1,...9
5B9 9 g Y |

The amount of by-nroducts used for feed or exported are less than

or equal to the amount produced plus imports.

Suger
- S X+ Smy X, =0
jepJ J jch J

The amount of sugercane milled equals the smount produced.

- %q;g + #58 4+ 58X = ¢

The emount of sugar produced is equal to the amount consumed plus
exports where 56 is the seperablc demend function for suger.
Livestock (Pork, beef, poultry, eggs)

-éql xj+q-)<-1 _qll+q]-7(

jel J

=0 1= 1,.0.b

The rmount of livestock products producad is equal to consumption
plus imports minus exports. q*l reprosents the separable demand function
for livestock.

Products Consumed Directly without Proccssing

d ¢ dI '
gqj Xj+q*d-q +qu=0 d=1,...11,

Jep

F/RM INCCME
Using thc matrix notation for demsnd thnt wes developed earlier,

form income is given by: _
q'p - 0} 1§ - £ ] - sty - 20°x
Jep

6 v
-S< AP Q =Y
Jem J Jel jes 9 2r==1 ror
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A 7 /miscclleneous cash/__ livestock /
Z%;tﬂl-nevenuf/ ~/_ production costs/ /mi1ling cost roduction costs/

Inrut cost 7 (rnvn&
including labo_/ [ Regional price dlfferentlal Treome

- This equation may also be used as an objective function to maximize
income to agriculture.

FIHRM FROFITS

Farm profits arc obtained by adding back in the charge for family
labor to farm income.

Y+ T ctfxze

jeLf

LABOR

21 jxJ>L

jeP

jem

The total labor used by both primery prroduction snd intermediate

production activities is grester then or eaqunl to some specifiec level.

This can also be uscd as an objective function subject to an inccme

constraint.

OBJECTIVE FULCTIOMN 6

a'(a + .5Bq) - < CPXP - el xy - <cj X; - $c°x, -Sb8P,.Q,
jpd d gemd Jel jes  J =1

This function represents thc sum of consumer #nd producer surplus

and is the same as the farm income function oxcept for the demand term.



Part IT

Dhe Data Set and Level of Technology:
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Part IT: THE DATA SET AND LFVLL 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 typesl/which are described briefly
below and illustrated in Figure 1,

Type A - Long dry season during the low sun period of 5=6
months and a very pronounced wet season, Maximum rainfall‘occﬁra
in the high sun mornths with 6=7 months of over 2,4% réin pér‘month.
High seasonal temperature extremes are common. Crops aré grown
mostly in the wet season with irrigation required for dry season

production,

A
Huke, Shadows on the Land, 1972 in Philippine ‘Almanac;’




Eng__.— This climatic type in the same as type,A,éXéépﬁfthé
dry season is reduced from 5-6 months to 4 months wiﬁh less than
2.4" rainfall per month. This moderation is mostly due to higher
élevation.

Iype C ~ This climatic type has a short dry season of 2 to 3
months with less than 2.4" rainfall per months. Though most crdp
prodﬁction occurs during the wet season it is possible to obtain a
second crop without irrigation., Irrigation is still very beneficias
in reducing variability and increasing yields.

Iype D - This is the same as Type C except the dry season of
1-3 months duration occurs during the higher sun months,

Iype 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.

Iype F - is similar to type E but the heaviest rainfall occurs
following the vernal equinox, this climatic type is found only in
lindanao, FKainfall is at least 2.4" per month with wettest high
sun month at least 3 times dryest low sun month,

Iype 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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REFUBLIC LY THE PHILIPRINEE

& : ;nz;w.,.,..z"w" ar AGRICULTURE ANDY
SN VR B MATURAL RESOURCES
) YUEZON CITV

ORUIPDINE CLIMATIC REGION
. RUW €¥5TIM (MUKE 1972) "
'] TTTILONG LOW SUM DRY SEASON; S GR 6 MONTHS WITH

| LBOS THAN 2.4.7 OF RAINFALL PER MONTH,

s

TV INTERMEDIATE LOV SUN DRY SRASON;
: ﬂ-MDNTH WITH LESS THAN 2,47 o‘

2 PAINFALL PER MONTH |, foaond

\§ SHORT LOW GUN DRY GRAGON;ITO 3

\ MONTHS WITH LESS THAN 274 7 OF

\ RAINFALL PER MONTH,

// SHORT HIGH SUN DRY SEASON;1T0 3
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The regional groupins; 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. Taking account
of political subdivisiors facilitates 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 keep the model to mana-
geable.size. Because- of the block independence of the model, further
disaggregation can be made in those areas which require more detailed
anal&sis, 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 grown 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 - Cagavan Valley, This region is all within climatic type D
which has a short dry season of 1-3 months. This allows the product=
iph of twobcrops during most years though irrigation is required to
dbtain two -sure .crops of rice, This area has been relativély isolated"

because of the mountains which cut it aff fram the wract Af Tiean  and
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‘the’only’ port facllity 1s 1ocated at the. northern tlp. Some lands stiIl
ﬂauitable for cultlvatlon exlst and populatlon pressure 1s somewhat less.

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

‘Region 4-6 ~ Southern Tagalog and Western Visavas. 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, 80% of the gountny!s sugarcane production comes from this
fegion; In additibn coconuts, fruits, vegetables, corn and rootcrops

are importent,

‘Region 5 = Bicol, Bicol is almost entirely within climat;c type E-
whigh, though not haviné a dry season has a high seasonal vari;tion in
rainfall, The area is also subject to high incidence of typhoons,
Major crops are rice, coconuts, corn, citrus, rootcrops, pilinuts, and

vegetables,

Region 7-8 - Eastern and Contral Visayas. This region falls mostly
within climatic types D and E with either a short diry season or pronounced
seasonal variations of rainfall, There is a smll area of type B with
evenly distributed rainfall throughout the year, This area is also sub-
Ject to frequent .yphoons, Major crops are cern, rice, coconuts, root-

crops, sugarcane, abaca, bananas,

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

types L, F, and G which have rainfall throughout the year though with
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some'seasonal variations. Typhoons are infrequent. - Hajor crons: are
corn, ‘rice, coconut, pineapple, rootcrops, citrus, abaca, coffee and

cacao, sorghum, bananas.

Region 9-11 ~ Southern and Western Mindamao., This area is dominated
by climatic types F and G with even rainfall throughout the year
although there are some areas with types F and E. Tvphoons are very
rare. Major crops are corn, rice, coconuts, banana, pineapple, coffee,

rubber, citrus, ramie,

IIT.  PRODUCTION ALTERNATIVES

The major crops grown were specified in the discussion of the regiOns,v
These crops compete over time as well as for land during a given timé;
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 Industfies (BPI) and BAEcon. Of the livestock products
only beef ‘production occupies a significant area of land in direct pro-
duction activities, Hogs aﬁd chickens have indirect land requirenenté

for feed'production.

.Classes of Iand., A land capability classification covering most of the
2

Philippines has been ccmpleted.‘/ 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 1, Area and Value of 13 major cirops included in the programming
analysis and percentage of national value by region,

1969/70 - 1971/72.

. Crop . Value of Production :
: Area : :Ilocos Re-: :5. Tagalog: : : : ¢ Total -
tPhilippines: Philip~ :gion & Cen: Cagaran : and sBicol Region : Eastern: N & E : S & H
o H : _Dpines :tral ILuzon: Vallev s, Visayas: ¢ Visayas:lMindanao : Mindanao H
(1000 Ea.) (1000000 P) (percent) L
l'dlay‘ s . 3147.[‘ : 2561 -5 H 3006&/ : 12'3 H 21‘».1 H 8.9 H 5.8 H 6'3 ’ H 12.0 . . ,m
Irrigated : 1400.0 ¢ . : . ' H : : o8 : B
RzinTed : 1363.5 ¢ : : : : R L E T g
Ur land : 332.9 : 2 s ‘2 : 3 R I A TR D A
Corn 2 2W1L.6 ¢ 763.5 ¢ 34 K 3 2 B8 i 87z 45,5 :. 100
Fruits : : : S : s TS e e SEE
Bonana :  235.6 749.8 : 6.3:¢ 3, : ‘2 243500 12,9 s
Kargo - K] 42,2 ' 1211 ¢ ; : g g b4 2,02
Reot crops , : S s s : I ‘2
Canote s 134,00 = 2324 2 : 0 19.8: 8.6 % Ten
Cassava 3 82,2 142,1 ¢ : : 16.3: 21,2 )
Vegetebles e D : : : S s
Sgf plant 2 176 33.0 ¢ : : -~ 5.4 4,2 3 B
Takato 2 16,8 3 T7.1 2 8. s : 3.4: 2.0 : s
Bears and Feas’ Se e e : s, BE e :
longo s 37.6 0 27.9: 2 : s 5.7: 2.2 .3 :
Corrercial crops e e RETET : .2 : R :
Coffee ¥ 543 -2 22601 : 5.00: 2 : 0.7: 18,4 : :
Coconut :2019.0 :  1282.3: 0.8 : T 394 13.8 ¢ :
Sugarcane : 360.3 ¢ 1927.8 : 1142 : S IIEE b Y b/ :
Tobacco 2 T g Sl ot TR & s
Mative : 49.4 76.8 : 23.6: : s 48 Bl o2 : :
Virginia : 31,8 48,4 : 95.4 - s B Vel el b/ : 100
Abaca s  157.8 99.8 : - i : 26,9 15,2 s 19.2 : 100
Total 13 crops : 88006 ¢ 8369.6 : : s : : ) :
Total Philippines : 9072.4. : 90930 : : g : : 8 :

3/ The total of the 3-year and 2-year average values of Tlocos Region and Central Tamon. mashants iy,
b less than .01 percent.
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“been broken down, where relevant, into irrigated and non-irrigated lowland
zgnd-upland. The irrigated area has been adjusted to correspond with the
Bﬁréau of Agricultural Economics figures on absolﬁte 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
teésable 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
aumber of crops that can be grown within a year as well as the producti-
vity level, Vith most of the existing irrigation systems, water control
is not sufficient for the individual farmer or group of farmers to allow
them to deterrine when water is to be used. Thus the most important
‘féctor is the availability of water for one crop or for a second crog, .
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.



1v.

-7 -

TECHNICAL PRODUCTION COETFICIENTS

The technical production coefficients>or input-output coefficients
for the different cropping activities are derived from several different
sources. Kice and corn production coefficients are derived from farm
management surveys by the Bureau of Agricultural Economics and the u.pP.
Los Banos. The BaEcon dota are based on a nationwide survey for the
first a.d second semusters of crop year 1972. Since tabulations are by
region the coefficients raofleccts cifferences in practice smong regions,
Sugarcane coefficients are being developed from o farm survey by the
Philippine Sugar Institute (Philsugin) in 1969, Data for other crops
are more limited. The regional BALcon data are being combined with
Census data and information from the Bureau of Plant Industry, U.P. ard
other sources, .

Data for livestock and poultrv coefficients are also limited. The
Development Bank of the Philippines has developed some farm icvel coeffi-
cients for small scale and commercial production in connection with its
iBRD livestock loan program. Data from Bureau of Ani. al Industry,‘'fesd
mixers who are also involved ir: 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 specificd por 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 available, but it has been delayed.

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



different types of land. Ievels are obtained from the BiAEcon's data on
crop production for the 3 crop years 1970-72 along with cther analysis of
yield response to fertilizer. HRepresentative municipalities for each
capability class in cach region hnve been selected from Census data and

yields compared to obtain the relative diffcrences,

Labor and animal power. Labor and draft animel requirercnts are speci=-

fied in days per hectare by operation. These are then related to time
period by use of the cropping calcndar in order to specify requirements
throughout the year on a bi-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 growing scasons which are from 3% to

four months, For some operations standard labor rocquirements were used
but, for others, particularly those represcenting hipher management levels,

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

Mechanized 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

L=-wheel tractor.

Land, The amount of cac!i 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, phosphc.,ous, and potas— '
sium. These are derived from budget studies, and for rice from yield
response functions estimated from farm level data.z/ Chemicals are
specified in peso terms due to the large number and type of farm
chemicals used in crop production., All other cash expenses are also

specified for each activity.

SOURCES OF VARIATIUN 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 differcent levels of technology.
These have been developed by subdividing some of the farm management
surveys into different yicld groups and looking at the characteristics
of those groups, Though this identifies the inputs that were used
to obtain different yields each of the proups embodies a different
management factor which is not specified, It is cert:in that not all
farms have the ranagement cnpébility to attain the higher level
technology, and thus some constraint is required to limit those in the

higher levels of tuchnology,

INTERMEDIATE PRODUCTION ACTIVITILS

Production activities in this group are required for those

commodities which roquire some processing before they are consumed,

- Atkinson, L.J. and D.E. unkel “Some exploratory notes on the
nature of the Green Revolution in the Philippines,"
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‘Theso 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 requirerents by types of mill and region have been developed
by both ADAM and the research division from a survey undertaken by
BAEcon,

Information on corn milling rates, costs, and labor requirements
are available from a study done by the U.P. lLos Bafios Department of
Agricultural Economics, The existing capacity in each region by type
of mill has been obtained from previous studies and the National

Grains Avthority registiration of rice and corn mills.,

Sugarcane Milling, Sugar cane (expressed in tons of cane at the famm

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, Iland Capability Classification, Philippihes

1000 ha.
Lowland Irrigated: |
Adjustedé/ o812 g as.a ‘4 9 .
NIA Systen (330.9 (5. (13.0  (1.6)
. Lowland Rainfed ??718‘8’ ‘-1;008;7‘ s ‘b-}f;;f{
:'Ubl,énd'“:‘ - - 2,"11;2.3"’-":2;:526'Q4.:1?_"'~.i“s:?‘.‘.\
Total Area 3,480.0 1,097.6 2,187.5  2,533.3

Source: Data Provided by the Bureau of Soils, The characteristics of each class gne. given in
"Recommended Land Use," a typewritten report of the Bureau of Soils.

é/ Calculated by multiplying the irrigated area of KIA systems by a factor derived from
dividing total irrigated area as estimated by BAEcon with irrigated area under NIA
systems.,

9/ Based on NIA report dated Oct. 31, 1973,
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‘duf4tion-of opératiohs is expressed in grinding days per month (sée 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.

Months : Grinding Days
November : 10
December : 20
January : 23
February : 23
March g 24
April : 2l
May : 1
Total - : | 135

The integration of the farm-sugar cane mill interdependence is
‘accomplished in the model through the imposition of milling (grinding)
constraints and the inclusion of production activities transforming tons
of sugar cane into exportatle (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 Quota 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
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in half shells, This proéess is done in small "tapahans" (small huts with
éhallow excavations), or sometimes the copra meat is ncrely sun dried.
Ohce 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 dgduct 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 manufactursrs into coconut oil, In
1972, 953,000 long tons of copra were exported. This represented 55%
6f total coconut products exported (1,739,100 long tcns),

Presently, there are 197 coconut o0il mills with a daily rated
capacity of 7,648 metric tons (in terms of copra). 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 coqonut must be

integrated into the model.,

2) A set of copra drying and oil processing activities mugt‘algq

| be included in the model,

‘Most of the data requirements arc being obtained from the United
‘Coconut. Association of the Philippines and the Philippine Coconui

Administration..
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RESTRICTIONS ON RESOURCE AVAILABILITY

Labor force.. The amount of labor available may be constraining during
certain periods of the year. Agricuvltural 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 made for which a national breakdown is
given,™ Thd'Burcall &f Census has provided from the survey regional labor
force estimates for hired, self employed, and family labor by sex and age
group for agriculture. Additional information is available from the IAS
surv:ys on family size and number of persons engag.c full and part time in

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

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

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

Land, 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 estimted 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, Milagros, "The Workforce in the Philippine 1958-68,"
Proceedings of Workshop on Manpower and Human Resources, Oct, 1972,



‘VIII. PRODUCT DEMAND

In addition to demand studies that have been completed earlier,
studies by project ADAM 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 demand 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.

-Ri¢é1 'Theidemnnd fgﬁctibp*ffom_Foote's analysis is satisfactory and is

iééﬁéiéﬁénﬁiﬁifﬁ,thézrééﬁlts in the cross section analysis.

gggg;, The demand for corn comes from three sources: mature corn for
'fséd,,mature corn for livestock feed and greeﬁ corn for food, The demand
-for corn for livestock feed is derived from the demand for livestock pro-
‘ducte 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
cdmmodity. Demand function estimates for corn are being made from theb

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

.ahd eggs, but the time series data on the amouht 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 lkanila, and rural. Data from thc 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 AMNEWSS and Central Bank sources are used. Regional
price differertials are calculated from price differences rcported from
the major trading centers; where such reports are not available relevant
transportation rates are used.

Export prices for most commoditics except coconuts are taken as
given since it is assumed that the Philippines is a price taker. In th
;qase of coconuts, because the Philippines is a major supplier, some

7ﬁype:of demand function needs to be specified,



Import pricesfare related to Manila wholesale pricég; In some cases
where the restriction of imports has resulted in prices higher than
world prices, prices have been adjusted to account for this and the

difference taken as a cost to consumers.
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Policy Issues and Economic alternatives

for Philippine Agriculture
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Part III, POLICY ISSUES AND ECONOMIC ALTZRNATIVES
FOR PHILIPPINE AGRICULTURE

Introduction

An& 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 next 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 uéédx

in evaluating these policies and goals.

Eolicy Goalg

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 exchinge position by reducing agricultural
imports and increasing agricultural exports.

Though thesc goals are quite clear, (a) they need to be related
to the development of the rest of the whole cconomy; and (b) they
need to be evaluated for consistency with cach other. For example,
the attainment of self-sufficiency may be at thc cxpense of increased
earning of foreign cxchange or increasing income. A narrow defini-
tion of self-sufficiency, such as self-sufficiency in rice, corn

and feed grazins 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 imporis by as much as possible. Thero also may be

a trade~off betwcen increasing rural income and increasing aggregate
production, Thus, these objcctives and goals need to be analyzed to

determine what trade-offs occur.

Policies

The Philippine government is presently pursuing the following
general policies or objectives:

1. Increasingagricultural production from existing resources

2, Modernization of agriculture through the adoption of new
technology

3, Diversification of production to achieve self-sufficiency
and incrcase exports

Lo Implementing reforns at all levels of society.

Incrensed pgriculinural production - The concerted drive to attain
higher output per hectare or per unit of other resources must be based
on the avallability of the means to do this economicrlly. Perhaps
then what will be required are nev varieties of crops and new breeds
of livestock which must be profitable to the farmer, and measures
trat will reduce the risk arising from the adoption of these varioties
or breeds. Morcover, programs aimod at increasing agricultural out~
put must be evaluated in terms of the total costs and benefits ob-
tained by the larmor as well as by society. A major aim may there-
fore be the selcction of a crop and livectock production pattern that

will be optimum for the. Philippinos under o given sot of conditions,
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Modernization - The cost of adoption of improved cultural prac-
ytices, the use of new varieties of crops, the raising of better types
of livestock should be rolated 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 lobor

and of animal power.

Diversification ~ Diversification of production is desirable to
reduce risks and to achieve the more complete utilizetion 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 advantace for both domestic and export
possiblities. On the other hand, diversification at the farm level

should be based on costs and returns.,

Reforms - Reform, by its very connotation, is an external factor
in the government program. But as implomented under the Martinl law
administration, reform is expocted to be both externcl and internal.
In agriculture, reform hos taken place in tho agrarian sector through
| the land reform program. It is hoped that this policy will enhance
the individual's contribution to economic development. Reform is now
a significont variable in the production function and efforts need to
be made to develop specific hypotheses on tho probable change in the

current production coefficients in order to analyze their effects,



e

IV, Congfraints on Agricultural Developront

In ordor to obtain growth in agricultural income, output and
employment therc rust bo relaxation of the constraints. The moin
constraints facing Prilippine agriculture are: the avnilability of
new technology which is profitable to the farmer; the scarcity of
capital inputs in the form of irrigation Jevelopment; the lack of
appropriate agricultural machinery, agricultural processing faci-
litics, and othcr infrastructures; and the low levcl of denmand for
agricultural commodities. The rate at which ihe constraints that
are binding are relaxed will affect the outcorcs of different po-
licies. An important point is that constraints are often not so
binding as they aprear.

It is difficult to prediét the degree these major cons#&raints
will be overcorie in tho future; thus alternative rates of develop-
ment will be specified. The first assumption is a valanced growth
approach, with the economy continuing to grow at about the some
gencral rate as in the past and investment in agriculture is also at
past rates., The second ig also a balanced growth assumption but
the general cconomy grows at a nore expansive rate (8-9 percent) and
increased investment in agriculture also occurs. The third assunes
unbalanced growth in agriculture with the economy developing fairly
rapidly (7-8 percent) but investment in agriculture is lagging.

Vo B I A Ipden A
Eolicy
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 thév
wage rate; increasing the rate of investment in i.rigation, research
and extension; and institutional changes via regulation or development
of new institutions such as Samahang Nayon (Barrio Association), cor-
ﬁorate, contract, or food bowl farms.,

Each of these measures may be used '+ “h different policies, Be=
cause the outcome is dependent upon the combination of several poli=-
cies, it may be difficult to measurc the effect of a given policy or

“of a particular instrument.

VI, Specific Policy Issues that capn be Fxamined by the Frogramming Analysis.
The programming nodel provides a useful format within which to
examine the interaction of diffcrent policies and the effect of making
chanées in & particwlar one. In the study of Mexican Agriculture, it
was found that “the impact of a simultaneous change in several policy
measures connot be approximeted just by adding up the impact of each
measure taken in isolation. Due to the interacti n effects, a piece~
ﬁéal 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 simultaneouslyi/". Viith this in
mind, several policy sets that are of importance in Philippins agri-
culture are presented. .As other important probltéms arise, analysis

fbf,these‘can be developed with the model.

T

o ‘L/iL-M- Goreux, A.S. Manne, ed., Multilovel Planning case studies in
Moxico, p. 1ll. ~ '



‘Base period analysis - In order to make a comparative analysis,
it is necessary to establish base period results with which to compare

alternative forrnulations. The initial base period will use the ave~
rago 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 lovels bhat prevailed during i{n: period. Results will be
compared with actual outcomes and changes made in the model if results
are not consistent.

The base period anclysis for 1980 will specify demand levels based
on & balanced growth assumption about the whole economy and investments
in agriculture., It will also assume the continuation of the policies
fhat have prevailed since the inposition of Martial law, Specifically,
this means a consumer oriented price policy for food greins; subsidies
for fertilizer and credit; irrigation development at the World Bank
Investment rotes; technology changing at about the same rate as in
the past; tho continuation of land reform and dovelopment of accom=
ﬁanying institutions;.and the maintenance of foreign exchange rate
"parity at international rates,

mmmw ~ The same assumptions
as in the base period would obtain except that in somo options the
demand functions would be shifted to reflect the higher income level.

‘Effect of different irrigation poligies - Policy issues in this
area involve both the more rapid development of all irrigation systems
and the trade offs butween large scale irrigation projects versus

the rehabilitation of existing facilities..
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‘The main target variables to be examined are tlv effect on rice
"prdductiqn, incore, employment and investment requirements.

Effect of changes in emplovnent-labor force — wage policy. -

The areas to be examined under this topic are the effect of changing
vage rates including the reservation wage of fanily labor, of labor
intensive technique, and of mechanicazati..n on employment, income and
output.

Effact of changes in international trade policy - Major factors
to be considered under this topic are relative comparative advantage
of Philippine products, changes in oxport taxes, import taxes and
quotas, and solf-sufficiency. Of considerable importance is the
policy toward production inputs such as machinery and fertilizer that
are imported.

Effects of reform prograns - It is most difficult to quantify
the offects that refornm programs - laond, marketing, financial ins-
titutions - will have on variables that are included in the model.
For example, the effect of land reform on productivity is uncertain,
Thore is no conclusive evidence that it will incresse productivity,
though a numboer of people think it will. To the extont that some
of the probable offects can be estimated those will be explored.

The offects of Jarge scale organizationg - There have been a
nunber of recent proposals o allow contract forms, corporate feed
grain production, and other large scnle operations in livostock and
other crops to undertnke producticu in various parts of the Philippines.
Tho offect of these can bo incorporated it details of their investments,

inputs, and outputs can be obtained.
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Ewmluntion of the impact of various regionnl davelopment programs =
There are a number of programs and proposals of regional developrent |
ﬁhich are being undertaken by various agencies. There has been little
‘attempt to aseess their overall inmpact on development or whether the
dnvestment and resource requirenents needed to carry out these pro-
grams will be sufficient if they arc 21l andertoken at the same time.

In addition, the analysis mmst also use various combinations of
policies to examine further questions such as tho relative cost of
achieving output increases from more use of fertilizer and chemicals "

versus the development of irrigation facilities or both.



