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‘Executive Sumary .
USAID Project No: 931-11-999-937:73.

Title: ‘EVALUATION OF FACTURS AFFECTING THE RATE OF ADOPTION OF ‘IRRI SHALL
'FARM EQUIPMENT

Introduction

This project involved an 8-week field study of mechanization on small rice .
farms in the Philippines. The study focused on the agricultural machinery -
_development program in the Agricultural Engineering Department of the '
International Rice Research Institute at Los Banos, Philippines, however, it -
also considered other machines and programs that are also a part of farm .
mechanization development in the Philippines. The scope of the study included
all phases of th2 mechanization process from research and development to .
manufacturing, distribution, adoption on farms, economic adjustments and

adaptations and government policies.

The objectives of the project were: (1) to evaluate the extent to which the
IRRI agricultural machinery development program is helping to bring about
mechanization on small farms in the Philippines, (2) to identify political,
social, economic and cultural conditions which have encouraged or inhibited
the adaption of small scale mechanization in the Philippines, (3) to assess
the positive and negative socio-economic impacts of mechanization on small
‘farms, and (4) to determine the kinds of problems that may be encountered

in both domestic and international transfer of technology.

Findings
:(1) The effect of IRRI program on mechanization:

Small power tillers and threshers are being sold at an accelerating rate

:in the Philippines. There appears to be a well established trend toward wide-
~spread adoption of these machines, but extending mechanization to most of rice
farming in the Philippines would require a several-fold increase in rate of
machine sales. Other machines, such as grain cleaners, batch driers, trans-
planting machines, irrigation pumps, and power cultivators are, at most, just
beginning to be introduced.

Power tillers are mostly found on farms that are medium-sized by Philippine
standards--4-10 hectares in size. More than a third of the tillers are being
used at Teast partly for custom hire operation on other farms. The average
usage -is about 12 hectares per year per machine, which requires about 60 days
operation for complete preparation for planting.

The power tillers seem to be gaining ground relative to large 4-wheel tractors
which are usually owned and used by large rice farmers and custom operators

and by sugar and pineapple plantations. Among power tillers, smaller simpler -
locally built models are gaining more of the market from the more expensive
Japanese built import models.
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The IRRI small farm mechanization program has made an important contribution

- to introduction of power tillers for small farms. Virtually all of the Tocally
built machines are built either by approved manufacturers of the IRRI-designed
tillers or by other manufacturers who have adopted IRRI's design, which is open .
patented, or at least followed the concept introduced by IRRI.

The IRRI-designed axial-flow thresher is not yet found in large numbers on
Fi]ipino‘farms.f,Othergiocally built models--the Tillyadora, Cotabato, and
table top threshers--are more numerous at this time. However, initial reaction
to the IRRI thresher seems favorable and it may catch on quickly, R

-The IRRI program has demonstrated that small Tocal companies can successfully
produce small agricultural machines. Total output of these shops in. the - .=
-Philippines is growing very rapidly. However, the experience of indﬁvidUa]“;
~small machinery manufacturers is quite mixed with a fair number of "drop outs"
~or "failures" mixed in with some outstanding successes. , R

(2) Conditions that encourage or inhibit adoption:

Most of the power tillers in use-to date are on irrigated farms that are .
raising-two crops of rice per year. ' The advantage of mechanization for them
are:ﬂp?]) heir potential for use of the machine is effectively doubled, .
(2) ‘there is less slack time between'crops and more need to rush land preparation,

The cost of land preparation:with carabao depends mostly on’thegappkdpriatéj'
value for labor, especially for-the large number of hours,spent-injcarefand,
feeding of the animal. Cost with the power tiller depends mostlyfqn;the .

number of hectares over which fixed costs may be spread.

Cost comparisons indicate that power tillers are less costly than the carabao
only if the tiller owners costs can be spread over at least lo»hectares?ofu;f
land preparation per year.  Smaller farmers will find it economical to convert .
to power tillage only if: (1) they place unusually high value on the‘]abor'_r*
saved by the mechanical system and/or very low values for the capital invested
in a power tiller, or (2) they are able and willing to do custom hire work: =
with their power tiller, or (3) they rent or hire a tiller rather than buy
their own, or (4) they expand their farm and increase double cropping to -
achieve the needed size, ' ' S

‘The costs and capacity of the axial-flow thresher are such -that it is only: .
suited for operations of at least 15 hectares per year and preferably for use.
on. 40 hectares or more per year. When used 50 or more days pervyearx(aboﬂt*w;
90 hectares), the average cost with the mechanical thresher is less than one-:
half the conventional share payment to hand threshing crews. S

Access to IRRI technicians and advisors js important for all manufacturers
and especially for the smaller ones. They need advice, information, guidance, -
and encouragement. Most firms now producing IRRI designs are located in the .
Greater Manila Area where access to IRRI and other sources of help is relatively
‘easy. In Mindanao, where contact with IRRI has been very slight, we found no' ~
firms now producing IRRI desianec. . ‘
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Market development is a major problem. Small firms lack marketing expertise, -
ties with sales outlets and adequate scale to justify advertising and promotion.
Large firms are concerned about the "open patent" policy that makes it possible
for a competitor to move in to supply a market that has been promoted at
substantial cost.

Philippine government policy is now explicitly committed to the support and
encouragement of indigenous industry and growth of employment opportunities.
Programs that are helpful to small agricultural equipment manfuacturers are
being initiated, but there still are many inconsistencies and actions that
hinder or harm small local firms. Apparently, this is still a Tow priority
goal for the governmnet or else conflicts with other goals which have not =
been completely resolved.

(3) . Socio-economic impacts of mechanization:

It is hoped that mechanization will help to increase food production, but there
is“no evidence so far of measurable increases in rice pre~cticn per hectare '
that are attributable to adoption of power tillage. Ther: may eventually

be more adoption of potential yield increasing improvements such as more timely:
‘planting, more double and triple cropping, etc.

".The ‘most significant displacement by the power tiller is the carabao. There
~will be some loss of by-products as carabao are replaced by machines, but =~
-many farmers seem inclined to keep at least one carabao even after mechanizing.

.Labor savings by the power tiller are about 7 days of field labor per hectare

‘per. crop and about 6 days of animal care time. The labor that is saved is mostly

‘that of the farmer, his family and neighbors. Possibilities for absorption:

Wwithin the farm operation are good and the labor displacement does not appear

to be creating a problem. There is some incentive for power tiller owners to
ﬁxpand their farms in order to make more complete use of the machine once they
ave it.

The threshers are being purchased by larger farmers and by individuals who
use them in custom operations. The capacity of the machine (and the cost)

are too great to be suitable for the typical small farmer. A program designed
tg includ: small farmers through cooperative ownership is too new to evaluate
at present.

‘There. could be significant labor displacement problems with a large conversion
to mechanical threshing. Mechanical threshing requires only about 4 worker
days of field labor per hectare, whereas hand threshing requires.16.worker:
days. The labor that would be displaced is all hired labor. A large portion:
of these are farm workers who depend on shares of the crop earned during:. =
harvest for a substantial portion of their income.” * B S R

Credit programs have been recently changed and expanded in ways that significantly
aid small industries and small farmers, but both still are often not able'to’ " '~
obtain credit that they need for modernization and expansion, I

(4) Problems that may be encodntered in technoldgy transfer:

.The cost of the machines will be a severe hindrance to theiftWideSbréddfédaﬁfiﬁh:,

on typical small rice farms in Asia. Present early adopters in the Philippines.:
,are averaging more than-4 hectares in size, but the average rice farm in that



"

country has less than 2 hectares. Even the small IRRI-designed machines have
much more capacity than these small farms require and the investment costs -
are prohibitive under present economic conditions unless spread over considerably
more hectares of crop than the typical very small rice farms have. Development =
of a workable cooperative or "machine sharing" program will be essential to
-the spread of mechanization onto these small farms. :

It is apparently going to be difficult to convince farmers to use the power
and speed of the new machines as a means to switch to output-increasing cropping
systems such as double cropping. There needs to be research and education
programs that combine the mechanization with all other aspects of an intergrated
program of increasing crop production.

~Labor displacement by machines is a problem in several respects. When jobs

are scarce because there is not enough expansion in farming areas and intensity
or in industrial activity, mechanization programs may be forced to include
employment expansion as a necessary companion to technology transfer.

‘Labor displacement in an uneven seasonal pattern is a problem when agricultural
workers are dependent upon as much farm work as they can get during a year. =
Mechanization of an operation that creates peak demand pressure on labor supplies--
such as rice transplanting--minimizes the problem and should be emphasized "
as much as possible. Mechanization of aperations for which farmers report
no difficulty in getting labor, such as harvest and threshing, will result
in more displacement of disappointed and perhaps desperate workers.

Small local manufacturers of new techiology equipment encounter several problems
that should be recognized and, if possible, some assistance should be provided.
As very small businesses grow, there is a tremendous increase in the need to
develop capabilities for managing labor, finances, sales and customer services.
Small entreprenuers may fail to recognize these needs or realize how to cope
with the problems until too late. These small manufacturers also have serious
capital availability problems that are accentuated by the fact that they are
dealing with a new and apparently risky process. Small manufacturers also

must contend with the threat of being over powered by large competitors.

In many locations it may be difficult to provide the early adopters with the
expertise that is required to assist them through the early stages of the
process. Much direct contact is required and there are heavy demands for
skilled individuals who are thoroughly familiar with the technology, the
transfer process and the socio-economic setting in which it is to take place.

National governments sometimes create problems by failing to give the technology
program the support that is required to solve several of the problems listed .. .
above. Cenflicts with objectives, such as growth of major or glamorous -industriss
seems to be particularly troublesome to the establishment of small-scale = . -
agricultural technology.



Recommendat ions

Continue the IRRI program in mechanization for:small rice farms with some

change ‘to:

Give more emphasis-to developing and introducing implements and machines .

that are even smaller and less expensive than models that are receiving - =
major emphasis at the present time, i.e. machines that a typical 2-5 hectare
farmers will find feasible to own by himself without the necessity of

custom work and partnership arrangements.

Give more emphasis to devices that are directly output-increasing (such
~as irrigation pumps, wells, water control systems, multiple-cropping .
techniques, etc.). ‘ ‘ ‘ '

GiVefmore,emphasis to integrated systems (including tools and schedule
of : operations) for producing more than one crop per year on existing
lands. ‘ ‘

Give more emphasis to improving the national capability for extension
type activities with farmers, small manufacturers, dealers, lenders, etc.

“Encourage the government of the3Phi1ipp1hes'to:

Increase and improve their extension/education program with farmers,
small manufactueres, dealers and lenders.

Increase assistance, supportive policies, etc. for development of = - . .
industries in the rural areas to provide of f-farm employment opportunities
for labor that may be released through farm mechanization and for.the .= . .
rapidly growing labor force in these areas. .

4Cdnduct careful manpower and employment ana]ySes.tbfdetérmihefthEipﬁésgntj
situation and outlook in rural areas and provincial towns. Particular -
attention should be given to the hired farm work force.: R

Further extend the availability of credit to small farms and small
‘businesses, including credit for agricultural machinery.

“In'any extensions of the program to outlying areas and to other countries ' “
care should be taken to have adequate IRRI manpower and: direct involvement -
*gﬁglocal gationals from the beginning. Too small a program may never get off’
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1 mo‘ou&rxm ¥

;less deve]oped ountr1esw(LDCs)tof thekworld.p Hand 1abor and‘use;:fﬁan1ma1_

;s1m1lar to those ound 1n theauts . can now be found"in;a smal];partﬁof the '
1agr1cu1ture ot almost a]] countr1es Furthermore, there 1s a rapid]y 1ncreas1ng i
: number of sma]l 1nd1genous mach1nes be1ng adopted on these sma11 farms Ini |
most LDCs mechan1zat1on 1s st111 com1ng on]y at a tr1ck1e and now covers only
a sma]] percentage of the land but the move is enough to ra1se considerab]e :
1nterest Is mechan1zat1on good for these countr1es7 What- k1nds of mach1nes
and patterns of mechan1zat1on are most appropr1ate for the typ1ca1 sma]] sca]e

rlabor 1ntens1ve agr1cu1ture of a 1ess developed country? Can app11cat1on of

‘development for mechan1zat1on 1n the agr1cu1ture of LDCs?
R1s1ng 1nterest 1n mechan12at1on of agricu]ture 1n LDCs has 1ed to a number

of stud1es of mechan1zat1on and to a few research programs a1med at deve10p1ng

cand foster1ng the adopt1on of mach1nes Probably the f1rst and one of the‘fost

prom1nent,qf”these programs 1s the agr1cu1tura1 mach1nery deve]opment program
of the Internat1ona1 Rice Research Inst1tute, whtch 15 1ocated 1n the Ph111pp1nes;
Th1s report summar1zes f1nd1ngs and conc]us1ons of a recent study of agr1cu1tura1;

mechan1zat1on 1n the Ph111pp1nes, under the ass1stance and st1mu1at1on of the

IRRI program.



gfhe?waghfaétohtStaterndversitvyééorgéfWashdngtonvUniversity5StudY,,

‘Sc1ence Foundat1on grant townhe Graduate Program 1n Sc1ence, Techno]ogy and

'Pub11c Pollcy at the George Washlngton Un1vers1ty Th1s or1g1na1 work resu]ted

£1n a reportfby”U11nsk1;dnh_Becker t1t1ed "The IRRI Sma]] Agr1cu1tura1 Mach1nery

.ffThe report g1vesf’;h1story of the IRRI program w1th extens1ve references

ftofthe ava11ab1e 11teraturee It a]so discusses severa] 1mportant aspects of

*the program, such as the manufacture of IRRI des1gn and the extension of the IRRI

'technolog1es However, the study was 11m1ted 1n breadth and 1n 1nc1us1veness

to 1nformat1on that cou1d be obta1ned w1th access to ava11ab1e documents and

1nd1v1duals 1n Wash1ngton,nD,C In order to overcome th1s 11m1tat1onfand obta1n

pr1mary 1nformat1on from tne f1e1d for use 1n the ana]ys1s, it was proposed
that USAID support a f1e1d 1nvest1gat1on of agr1cu1tura1 mechan1zation 1n the
Ph111pp1nes w1th a part1cu1ar emphas1s upon sma]] sca1e mach1nes 1n the IRRI

program USAID d1d have an 1nterest 1n such a study, and eventua]ly agreed

,t° f1nance the work through a contract w1th Nash1ngton State Un1versitywj

;Professor Walter R Butcher was the 1eader and the team members 1nc1uded

U11nsk1, Becker, and Chr1stopher Fe1se, a former Peace COrps:volunteer 1nlthe

<Ph111pp1nes and current]y a Ph D cand1date in Agr1cu]tura1 Econom1cs at

‘Wash1ngton State Un\vers1ty

The obJect1ves of the st‘dy@rr.e;,,




both domestic and international transfer of technology

The scope of the study 1ncluded all phases of the mechanization process

'reaching from the research and development through manufactur1ng, d1str1bution,

adoption on farms, economic adaustments,,and adaptations to, f1nally,'3:‘”"°

and 1nst1tutional polic1es,.,Thf study did focus on IRRI de51gned ac, nes,;

but not to the exclu51on of other machines or other programs that are also a
part of mechanization on farms 1n the Philippines.

Therc have been several studies of the IRRI small machines and of the
machinery proaect Reports of several of these studies were available to
the team members and were of con51derable value The Agricultural Engineering
‘Department at IRRI prepares a sem1 annual progress report Wthh prov1des an
| excellent chronicle of act1v1t1es 1n the agricultural machinery program, and
also summary 1nformation on the number of evaluative studies that have been
conducted by IRRI researchers. Reports for AID have been made by Don Dav1s
in l972, Dav15 and Judson Harper 1n l973, and Harper in l974 More recently
a large study of the CB/IBRD loan program, which has been quite instrumental
»1n financ1ng mechanization on farms, has developed some valuable data regarding

adoption of mechanization and 1ts effects A substantial study by Gustav Ranis

for. the International Labour Organization (Sharing in Development A Programm‘;,‘

‘of Employment, Equ1ty, and Growth) helps to place farm mechanization in the context

of. overall development, employment, and 1ncome distribution 1n the Philippines
The- Ranis report does touch spec1f1cally on some aspects of farm mechanization,
and 1t has st1mulated some additional 1nvestigat10n, particularly 1nto the
'question of labor displacement 1n relation to mechanization

The?fieldfwork for‘thisainvestigation -was carried out during a six week

e Phlllpplnes during Julys August a"d Septemb

v1s1t by he,;
1 rovided,much helpful background guidance, and support for;

'field work Rev1ews were conducted Wlth several manufacturers of IRRI designs;


http:displacement'.in

Government agencies, nat1ona1 research 1nstitutes; ‘and ‘othe fdiv1duals,who

have‘made a study of farm mechan1zat10n 1n,ghegﬂhil1ppin,w re contacted and

7,__‘rviewed dur1ng the v1s1t;§

*'Mé’r'.hdaénb‘g‘ y

In erder to“*bta1n as broad a perspect1ve as poss1b1e and to augment our

jown f1nd1ngs w1th re1evant 1nformat1on}' d:documentat1on,n‘e:read the ava11ab1e

ggovernment stud1es and documents

The 1ntent of the f1e1d study 1s two fo]d (1) to obta1n a genera] p1cture;

of the IRRI progect and 1ts%1mpact”onvthe 1ndustr1a1 and agr1cu1tura1 sectors,

;(2) to 1dent1fy forces*beyond IRRI s contro] wh1ch encourage or inh1b1t the
‘d1ffus1on of the technology 1n quest1on 0ur study was not 1ntended to be
{an eva]uation of the IRRI Sma11 Sca1e Agr1cu1tura1 Machinery Proaect

Our pr1mary research cons1sted of 1nterv1ew1ng the follow1ngvpart1esr

ﬁfarmers,vmanufacturers, d1stributors, government off1c1als ‘representat1ves

1ona1 research centersiqy

nd_members of pr1vate organizat1ons F111p1no

fresearc: ass1stants from?wRR‘ s Department of Agr1cu1tura1 Eng1neering a1ded

Sus 1n the task of .ormulat1ng quest1onna1res and conduct1ng 1nterv1ews at the

ifarm eve] =‘The Department further assisted us 1n 1ocat1ng manufacturers of

fIRRI es1gned equ1pment and 1n making 1n1tia1 contact w1th the appropr1ate
\government off1cia1s
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decided tipon because 1t 1s one. of ‘the major rice producing areas in’the Philippines.

ii" ordér‘tO‘ ocusﬁ“" reg1on very d1fferent from Nueva Ec13ai”and again

:'f’1scuss1on with IRRI personnel M1ndanao was chosenﬁ_o beﬁthe second

'reg1on 0 concentrat1on The area s geograph1c, c11mat1c, demograph1c and

cu]tura] cond1t1ons”are‘d1ss1m11ar to those of Nueva Ec1Ja

'M1ndanao:1ngeograph1calhy'far from IRRI and at present“fou’51de the range of

'strong and frequent- 'RI 1nf1uence and contactg;"ecause of 1ts d1stance from 1

‘IRRI 1t 1s felt that_the 1dent1f1cat1on of certa1n constraints to‘the transfer

;arlse in IRRI's off1c1a1 extens1on of the smal] agr1cu1tura1 machinery proaect

"+o Tha1]and,gPak1stan and ot'er LDCs 1n the near future

One other a'* ”g1ven con51derat1on for th" second week of actua] freld

research wasz1col‘ }owever, B1co] had already been the subJect of much past

IRRI research and wasitherefore not the appropr1ate cho1ce for a]ternat1ve
research.

In Nueva‘Ec1Ja, the research was conducted”1n*the v1c1n1t1es of Cabanatuan

* "The Tractor and the’ Carabao_ "A’socio-economic study ‘of choice of. power
f; source ‘for. Tand’ preparat1on~1n Nueva: Ecija" by Fe Bautista -and Tom wickham,
IRRI Dept of Agr1cu1tura1;:conom1cs, presented July 27, 1974 ‘ £
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in both irrigated and.non-irrigated‘areas In the Cabanatuan C1ty - Gapan area, ﬁrif
manufacturers of locally-produced machines were 1nterviewed w1th specia] attention
glven to producing IRRI designed equ1pment In add1t10n, we 1nterv1ewed a

cross-cect1on of distributors of large and sma]l mach1nes, both 1mported and_’

loca] In barrio Tabacao, Ta]avera d1scussions were he]d w1th the pres1den ff
of the Samahang Nayon (cooperat1ve), barrio capta1n, and a group of about

twenty farmers

The dec1s1on to,v1s1t%nava‘*“faqungf“jis‘ﬁ;gs’”ﬁgniﬁaéﬁa&iééamaéd‘ rom |

Reform Inst1tute (Los"an g gineerfng Department (Centra Luzon*

State Un1vers1ty). Ph11‘pp ne Rura]wReconstructfon Movement (PRRM)



‘A1T.iteam members. were ‘involved 'in all phases of the study.  Primary

‘responsibility forf'raft1n"7the report ‘was, d1v1ded a“mfollows.é

Manufacturingf— {iCaro]iU11nski

‘3Farms T ifChr1stopher Fe1se4

,Government s ‘[Annteckerv

Deve]opment of Mechanization for Ph111pp1nes R1ce Product1on

Rice product1on 1n the Phi11ppines takes. p]ace most]y on small farms

;averag1ng,about 2 O hectares 1n size Most of the farmc ra1se one crop of

!r1ce dur1ng the monsoon season when adequate 1rrigat10n water is avai]abIe,

1two crops of r1ce are produced Some of ‘the land 1s used 1n the off—season

ffor vegetable product1on

1960 census of the Ph111pp1nes reported that on]y 3 percent of a]l farms

in the Ph111pp1nes used mechan1ca1 pOwer At thatgtime{the percentage ofnz';’””'
ffa”mers U51n9 mechan1ca1 power was probab]y even smaller s1nce tractors tended

lf1rs"to\be introduced 1n the productlon of sugar cane and other plantatlon

"The typ1ca1 r1ce farmer prepares h1s Iand for p]ant1ng us1ng a carabao

Jcrops o ‘
:to pu]l a p]ow, and then a s1mp1e harrow to break up the soi] 1nto a f1ne puddled,
cond1t1on for transp]ant1ng of the r1ce crop P]ant1ng, weed1ng, harvesting i
'and;thresh1ng are done most]y by hand using simp]e hand too]s

S1nce he ear]y 1960 s r1ce farm1ng 1n the Phillpp1nes has been undergoing

0 Si9"1f1°a"t changes H‘Qh yielding variet1es of r1ce were introducedf5

g1n the latte partiof the ]960 s and have been wide]y adopted throughout the

Use of commercial fert111zer has

row1ng;areasvof”the Ph111pp1nes

inthe.use-of mechanical ‘power for Tand preparation-and for post-harvest r; rations.



““A’number of factors have been involved in the introduction and spread of mechanization
¥tin rice farming in the Philippines Economic conditions have changed to perhaps

~ favor mechanization somewhat more, spec1a1 programs have been deveioped to. prov1de
~financing for farmers to buy machines, and there has been a general activity of

‘technology transfer on the part of . manufacturers of machines, and also on the

}part of research institute <_Nhi1e all of these aspects are of 1nterest to

i*:'ur maJor concern 1s with techno]ogy transfer and, 1n particuiar with

ﬁthe“ict1v1t1es of the International Rice Research Institute 1ocated at Los Banos, ;

l‘ﬁPhilippines

?The IRRI Agricultural Machinery Deve]opment Program

In 1965 USAID entered into a contract with the Internation Rice Research
Institute for the purpose of adapting, testing, and deve]oping more su1table

frice production equipment for the Far East and South A51a At that time, there

{was sti]l very little mechanization of r1ce production in the Phi]ipp‘nes or

;Jdrming“in;th PhiTippines ani;the;kinds of operations that were performedli

;The:purpose was“_o determine what kinds of machines were needed

At he‘same time,‘a testing program was- 1naugurated which applied particu]arly

;to ‘machines; fromﬁthe United States, Japan, and Austraiia. The de51gnwwork

under the, POJECt empha51zed developing modifications to these machines so'*”:

ou,dfperform suitably under the conditionsifound for rice production ﬂﬁ

in}_sia.;,

“As the program progressed. the leaders of the proaect came to the conclusion;g

f?that the readily available machines from other areas were simply 1nappropriat4f:

fifor Philippine conditions. (or for other similar Asian countries). What wasﬁg
‘actually needed was. an. empha51s on the development of small machines that ou B

be suited to the sma]l (2 10 hectares) farms found there, but furthermore’the;ff



f]oca11y3bu11t tﬁch1nes'shou1d be more eas11y ma1nta1ned and repa1red when needed&f

;s1nce the sk1lls forﬂ"anufactur1ng 1mp1y that the sk1TTs for repa1rs woquj;“Mf;f}

be deve]oped The“‘RRI program has been operated w1th th1s rev1sed obJect1ve

f1n m1nd s1nce 1967

The IRRI program has resuTted 1n the devesopment and 1ntroduct1on of a
Qnumber of mach1ne des1gns that f1t the cr1ter1a of be1ng su1ted to reTat1veTy
;smaTT farms and to manufacture w1th few mach1ne tooTs and bas1ca]1y unskllled
Tabor The power t111er has been the most notable success 1n the IRRI T1ne of

’equ1pment Severa] thousand units have been produced and there are, sign1f1cant1y;;

xsevera] s1m11ar mach1nes be1ng produced by 1ndependent F1T1p1no manufacturer o
The pro‘“amihas a]so Ted to ‘the deve]opment of a multi- hopper seeder for pTant1ng ;}
‘pregermlnated r1ce seed and a hand powered weeder Three bas1c types of threshers'7
‘have been developed, a smaTT bed type thresher, a drum thresher, and an ax1a1- |
flow thresher The Tatter 1s current]y rece1v1ng a good deal of attent1on and’
seems to show much prom1se of be1ng a w1de1y successfuT mach1ne The IRRI T1st
of mach1nes a]so 1nc1udes a power operated cTeaner, a forced air batch dryer, 9

and a. human powered be]]ows pump

The}progra ‘wh1ch has developed at IRRI has four maJor phases . The}f1rst]

:jphase 1s'des1gn of‘mach1ne, wh1ch is carried out by eng1neers 1n the Department

The des1gns are based on modifl

of A T aT Eng1neer1ng at IRRI

'fdeVe]opjhg;cquntriesg,_Mod1f1cat1ons are made ‘to:better:adapt the machine:



To

1ncorporates substant1a1 'nput70f knowlrdge and .of. feedback from farmer userdvi

The second phase of the program 1s coord1nat10n(w1th otent1v] manufacturersf?

This inc]udes surveys of manufacturers to }etermine‘wh1c‘uones have the‘requ1siteﬁﬁ

sk111, resources, and 1nterest then work1ng wit’ manufacturers t0‘deve1op
prototypes and a genera] po]1cy of providlng the p]ans and 1nstructions to anyoneﬁf
;who s 1nterested in produc1n9 the IRRI des1gns IRRI a]so prov1des adv1ce to R
.dmanufacturers and fo]]ow up w1th them to 1ron out any d1ff1cu1t1es that they
j,may be encounter1ng and to he]p them to 1mprove the1r operat1on Partlcularly,‘
: they are 1nterested 1n 1mprov1ng the qua11ty of the f1na1 product The thlrd
,phase of the overa]l program 1nvo]ves f1e1d trlals of equ1pment, wh1ch partly
'“serves a demonstrat1on purpose as we]] as finding out exact]y how su1tab1e the

'machlnes are 1n farm cond1t1ons In some cases the resu]ts of fleld trials mayz :

n]ead back to an add1tiona1 mod1f1cation from the or1gina1 design. The fourthgd'ﬁ:’

~phase ofh'he program 1nc1udes work1ng with government agenc1es and other 1nst1tutes

to‘be:;urebthat they have an understand1ng of the program, and to en11st the1r1

‘suppo”t and he]p 1n ‘the genera] 1ntroduct1on of mechan1zat1on under the r1ce
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eering program Some

«other programs, such as 1and reform and the‘cooperat1ves effort

In the pr1vate sector)there are a number of 1oca1 1nventors and entrepreneurs

who have deve]oped/the‘r own des1gns for mach1nes In most cases. these are

cop1es w1th mod1f1cat1onsffrom mach1nes that are a]ready ava11ab1e on the com-

merc1a1 marketf‘but there are some 1nstances of truly or1g1na1 1nventions that
have extended to a sma]] sca]e comnerc1a1 bas1s Importat1on of mach1nes from
Severa] thousand ]arge four-whee] tractors have been 1mported and a number of
power t111ers and other 1tems of equ1pment have been 1mported from Japan. |
A maJor effort has been 1aunched 1n the f1nanc1a1 areas to he]p speed the
adopt1on of mach1nes on r1ce farms. The Internat1ona] Bank for Reconstruct1on

.and Deve]opment has entered 1nto a cooperat1ve program w1th the Central Bank

of the Ph111pp1nes to make ;aans ava11ab1e to the farmers.; Most of these went

for the purchase of tractors and power tillers with by far the substantia] amount

of the;mo y go1ng for traptors Th1s program is now. 1n 1ts th1rd phase Thefp
governmenA has also tr1ed to speed up the adoptlon of tractors by mak1ng spec1a1
1mport arrangements to br1ng 1n power t1]1ers and by more recent]y launchlng

an emergency ]oan program to he]p farmers buy power t111ers in order to replace

work an1ma1_5;hat were,1ncapac1tated by an outbreak of foot and mouth disease
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;fand speculat1onsﬁabout future trends in mach1ne adopt1on | Also reported in

'}the chapter 4reﬁf1nd1ngs concern1ng the econom1c and soc1a1 factors that encourage

;;or d1scourage far “s}from adopt1ng the mach1nes Our own}1nterv1ews w1th farmers

};and resu]tsfifﬁvar1ous prev1ous stud1es provide the base for heSe'observations.
‘“F1na1]y, 1n the 1ast sect1on attent1on 1s turned to the changes:that w1despread

,fuse of mach1nes may brlng to agr1cu1ture and rura] areas

fhdoptioniof‘Mechanization oaniTipino'Farms

| Mechan1zat1on is com1ng at an acce]erat1ng pace to F111p1no agr1cu1ture._
‘zTractors and other eng1ne powered 1mp1ements represent a d1st1nct change from
{the F111p1no farmer' s trad1t1ona1 method of operat1ng W1th carabao, s1mp1e '
21mp1ements, hand too]s and hard work. The change to new methods 1s rapid on :

ffthe very large farms, but much s1ower among the many sma]] farmers who make

}up the bu]k of r1ce farm1ng 1' th;:Ph111ppines.5 Neverthe]ess, an acce]erat1ng

ftrend toward mechan1zat1op ingvhe Ph111pp1nes 1s ev1dent 1n the case of tractors,#

@ﬂthreshers, and cult1vators{

A, Tractors

i]There are two d1st1nctly d1fferent types of tractors used on{F111pgfo::

and ractors or power t11]ers.c The*IRRI;Farm echani—
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the 1arge tractors are of cons1derab1e re1evance s1nce they can be and are.
5used on a custom h1re bas1s to perform the same ti]1age operations as the‘r

fsma]latractorst

itf 4Four-whee1 tractors

iAustra11a, Great Brita1n,xand'the Unlted States Sales dur1ng the
'10 years from 1965 to 1974 were

Year AUhitSiSde‘1)
1965 648

1966 518"
1967 ;1 837

1968 11491
1969 1l001
1970 945
1971 1,063
1972 1,185
1973 1,457
1974 1,660

iSa]es of 4-whee1 tractors have  been greatly a1ded by the ava11abi11ty
7of cred1t under a loan program that is sponsored Jo1nt1y by the
;Central Bank of the Ph111pp1nes and ‘the International Bank for
hReconstruct1on and Deve]opment The CB/IBRD loan programs made money
iavallable for var1ous farm 1nvestments, 1nc1ud1ng purchase of hand
‘ftractors, but most of the money was" used to. f1nance purchase of

(2)

"4-whee1 tractors

Sugar growers purchased a s1gn1f1cant share of the tractors f1nanced _;}ef

;'under the 1oan programs and most of the tractors purchased before ordas1de

f:from the CB/IBRD 1oans So mechan1zat1on w1th use of these tractors

‘;:But a large

{fnumber of these tractors have a]so been put to use on r1cemfarms}

}fSome have been purchased by ownersfof large r1ce farms for'“se 'n

;gthelr“ownfacreage and others ym ndividuais who 1nvested n the\



QThe practice of prov1ding tractor serv1ces by rentai is one way by

~ Power tillers (2-wheel hand tractors).’
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af”a ‘base. for a- custom tractor"wenw n'“operation *A 1967,

:tha botpercent of the purchaser” of ractors had farms of 50 hectares

or more in 51ze The tractors were used most]y for‘,and preparation, B

ﬁand 83 percent of the r1ce farmers who purchased tractors rent them

;out for custom work More than 90 percent of tractor users 1n 1967

fintroduced to mechanized land preparation as hirers of custom tractor

;services

iwhich mechanization of 1and preparation cou]d be extended to F11ip1no |
7farmers that are too sma]] to eifher Justify or afford to purchase

na 4 whee] tractor for use on their farm a]one If the practice does
_continue to spread sa]es of 4-whee1 tractors cou]d continue to 1ncrease

3in traditional rice farming areas, as we]l as 1n the areas with new

iiands, sugar p]antations, etc If tractors serve an average of .

‘100 hectaresfuach, 1t wou]d require_about 50 000 tractors to comp]ete]y

mechanize rice production 1n’th‘}Phi11ppines But, whether 4 whee]
ﬂtractor numbers ever swei] to that 1eve1 1s highly dependent on what
ghappens to the competing potentiai source of mechanization--the

f2-whee1 hand tillers

1the Philippines for severa] years:L

3t111ers‘ar$ear

Power ti]iers 1n_the 5 12 horsepower’sizeﬁ ange have been so]d in

Reported saies of a11 types‘of

‘Units Sold (4)

} ggo 55 1505
1966

1967 ]3322
1368 1873

1969 910
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“Year: .Units So]d

1970: 475

1971 680,

©1972 1239:

1973 2456

1974 4500 (proaected)

;The sharp drop 1n sales from 1968 to 1969 co1nc1des with devaluat1on

{of the peso;wh1ch great]y 1ncreased the cost of imported tracto,sg.

iEconom‘c:cond1t1ons“at that time were not good for the farmers, so

:potent1a1 purchaseriilacked both the 1ncent1ve and financ1a1 capab111ty

'By 1971 purchases of hand tractors were aga1n

,to mechan1ze f

jon the 1ncrease as economic cond1t1ons for farmers improved and the

'much, essjexpens1ve F111p1no bu11t tractors entered the market

fSales have accelerated since- then wlth 60 to 65 percent of sa]es made
up of tractors manufactured in the Ph111pp1nes In. 1975, 1t 1s est1mated
that over 6 000 hand tractors w111 be purchased Various loan and

'f1nanc1a1 ass1stance programs he]ped to boost s. 1es in’ 1975

‘Power t111ers be1ng used 1n the Ph111pp1nes are supp11ed by a 1arge

‘Enu er of‘d1fferent manufacturers. The maJor d1fferences among them f

ﬁar, be,ween'the 1mported mach1nes and those that are bu11t in the

fPh111pp1nes The maJor1ty of the locally bu11t machines are produced

?under contract a?reement with IRRI and bear the ]abel des1gnat1ng_hv_gh
fthat they are des1gned by IRRI However, many of the other machines

,fare s1m1]ar 1n size, St¥1e and operat1ng“features to the IRRI des1gned -

;mach1nes“are u1t1mate1y attr1butab1e to IRRIrf}But, 1t is certain]




Tocally built hand tractor

Qdesigns; re benefiting from the: concept

. advanced in thePhilippines by IRRI.

fTh'“t‘11ers are be1ng put to use: 1n a11 of the maaor P1C8}PV0d001ﬂg

There are no f1rm stat1stics on exact]y where some 16 000

;un1ts4now in use may be located It appears that they are concentrateas-~

| Nueva Ec1Ja, Bu]acan, Laguna and parts of the B1col region

éEar]y’acceptance seems to occur 1n areas that are re1at1ve1y progress1ve
Sand prosperous and have good accessib111ty to the 1ndustry and technology
fof;thevMan1]a area, In far d1stant Mindanao, the areas around Davao City

‘and'CotabatohProvincezhad»few‘hand tractors.

;The f1rst farmers to get the new hand tractors had larger farms, were*

more progressive and more prosperous:than the average Filipin*'farmerf

éAccord1ng to the‘”B/IBRD evaluatiur those purchasing hand ractorsv

;under the f1rst an second loan programs averaged 12 5hectares in

”s1ze‘compared“o_a 2 "ectare average s1ze for a11 rice farms

The- farme: purchasers that:we 1nterv1ewed were a]so above average

ffté?.-_'?"}‘?,‘.,°9¥‘-f
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;The potential‘for futur"sales ‘of:_hand: tractors-appears -to- be great

~Japanese levels Between

f300 000 and;700‘00‘iunitsvwouldtbegneeded to meet those standards.

‘An ordei:ofﬁmagnitude increase in rate of sales would be required to
ibuild the number of tractors on farms up to those levels and supply

freplacements for such a large stock of tractors

Whether’ sales ever reach 50, 000 to l00 000 units per year or: not
:depends on a number of less than certain developments For one thing,
supplying tractors to farm more of the land requires that somehow
they be made feaSible to the smaller, poorer farmers who presently
;cannot afford to either purchase or operate them.c Also, if hand
?tractors are ever to become universally used for rice production in

fthe Philippines, they must rate higher than their competition--eg.:

;4 wheel tractors and carabaos—-both in economic efficiency and in the-i

preferences of the farmers These economic and social factors in

fmechanization will be discussed in a later section.

fThreshers

{Rice threshing the{Philippines is, like land preparation,ipartially
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Thére ‘are no ava11ab1e ‘data on the presen 'exte“t_of”fechanical thresh1ng

,ton

i;throughout the Phi]ipp1nes aA«study,by oquero:that:was..1imited

Qmechanizat1on of threshing seems to be a d1st1nct1y req1ona1 ohenomenon

1lne mecnan1cal threShers now be1ng used 1n the Ph111pp1nes are most]y
é]oca] 1mprovisat1ons or adaptat1ons of des1gns bu11t e]sewhere There are
fvery few fore1gn bu11t mach1nes 1n use In fact, most of the machines are ;
:bu11t local]y for use in a part1cu1ar area In Centra] Luzon, the 1arge,}
:McCorm1ck-type "t1]1yadora" has been in common usage for many years

;They are bu11t 1n the reg1on where they are used In Mindanao, the most
commonly found thresher 1s the "Cotabato- type“ wh1ch is a doub]e drum
type thresher deve]oped and bu11t in the. Cotabato area In other areas,
sma]] f]at bed type threshers are used. These vary s]1ght1y 1n design

;from area to area depending on the 1nnovations of the local bui1der

Although the use cf locally manufactured thresh1ng mach1nes 1s we11

estab11shed 1n the Ph111pp1nes, one gets the def1n1te 1mpress1on that 1t

has not been spread1ng near]y as. rap1d1y as has the tractor1zation olean__




fforward to the harvest’season as',,t1mevwhenvsa1es woqu Tikelyu oom if

a good harves‘uwas_;n,st re

-There are, as yet, relat1ve1y few of the?'RRI ax1a1 flow :threshers in. use

Aso'it s not surpr1s1ng that we d1d notlencountervmany'users 1n our: VTsits

lto r1ce.grow1ng areas ' The ones that we d1dpﬁ1nd were on a Targe corporate
'farm (1n M1ndanao) and in the nands of custom operators (1n Central Luzon)
'This 1s s1m11ar to the pattern of ownersh1p and use for- other threshers
except for the very smaT] fTat bed modeTs The capac1ty of the machine

{(1/2 - 2 hectares per day) and the cost (approx1mate1y $1 700) comb1ne |

to{make 1t more attract1ve to Targer un1t operators The bes hhope for

:hines}tofsmail farmerSIappears?to5be}thrOUgh adperatjva_

;1and1U.S.A.I.D. are

arrange nts.

work1ng on'programs to fac111tate th1s development

%Further adopt1on of the IRRI ax1aT f]ow or s1m11ar threshers depends upo"

custom”use arrangements The ab111ty of th1s modeT to compete

w1th ‘othe des1gnsd1s also st111 an unanswered question Experimental

4‘ If further exper1ence

though somewhat Tess‘eff1c1ent
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,17 tne axial-flow thresher proves to be more desirab]e than the alternatives
and comes to be the dominant method of rice threshing, and use rates average
about 40 hectares per machine, then it would take 100,000 machines in use

to thresh the entire rice crop. Numbers cou]d even go above that level if

the average use rate fe]1 lower than 40 hectares per machine But, competition

from other de51gns and retention of hand harvesting methods wou]d both cut

eventual numbers, perhapm\to only a fraction of the 100 000 figure

?Other Machines
s eral ;ther sma]l equipment items -are‘used to some extent on: rice farms

fthem

kBu: \ ,:_{compiex and expen51ve machine than the mu]ti hopper seeder, .

but it wi]l be better suited to the transpIant method of rice production
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%Handﬁbult1vators

;Hand cu1t1vators are: somet1mes used to reduce the amount of labor

1 d:heavy ert111zat1on rates Hand cu1t1vators are simple.
;1nexpens1ve‘tmp1ements that remove a maJority of the weeds with much
f]ess work than 1s requ1red for the trad1t1ona1 hand-pu111ng approach
}The cu1t1vators are w1de1y used 1n Laguna where farmers follow the

fstra1dﬂ>rowp1ant1ng technlque wh1ch is necessary for successfu] use

of thc cu1t1vator It 1s se]dom used 1n Centra] Luzon or Mindanao

wher ?labor 1s general]y 1ess expensive and stra1ght-row planting 1511'

not pract1ced

A.power driven, back pack model 1s being deve1oped by IRRI An

‘:Af~slm1]ar dev1ces from Japan reported that $0- far they are

not:se111ng to farmers

iBatch dr1ers

ﬂBatch dr1ers are 1n the ear]y stages of 1ntroduction, but few are *‘jj‘

factual]y be1ng*ised The predom1nant techn1que for drying gra1n 1s

1by spread1ng n ipaved surface or p]astlc sheet and a]]ow1ng the solarf

;heattto dr' the gra1nt! The batch dr1er uses fan-forced heated air to

iobtaine by . convent1onal drying methods
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Pamps -
EDumps are used sparingly in the Philippines for

1fting ‘irrigation

‘ha‘fueveloped a fooj*powered: ellows um(rfov‘low;headalifting’ofh"ater

iIt provides a h1ghl labor-intensive‘alternative for 1ncrea51ngtwrrigated?

acreage., So far it as:pet with:‘o apparent ,uccess 1n the Ph1l1ppfnes

‘where we saw no, v1dence of manufacture, promotion or use of the

bellows pump



*FEASIBILITY OF MECHANIZATION .

1n par icul e in o ‘os1t1on to 1gnore reTat1ve costsﬁann;A ;im\f*“

to make a;Tiving from the1r T1m1ted Tand resource To them, an 1mportant dimension
of the appropr1ateness of techno]ogy 1s whether or not the techno]ogy w111 contri-’
bute to h1gher incomes for the farm fam1Ty Thus new techno]ogy needs to meet

an econom1c eff1c1ency test before 1t 1s recommended and promoted for these farmers.
Furthermore these farmers are themseTves assess1ng the likely costs and returns
of new technology Mach1nes are not apt to be w1deTy adopted 1f they do not show
:favorabTe costs ‘and- returns compared to the alternat1ves.

A 5Power T111er Costs and Returns

:The power t1TTer is pr1mar11y a subst1tute for the carabao S0 we have focused

four feas1b1]1ty caTcuTat1ons for the power t111ef”on{a‘compar1son to wosts

5and returns when Tand preparat1on 1s carr1ed out by the trad1t1onaT carabao

method The 4-whee] tractor 1s aTso an aTternat1ve source 0. power

_power‘.

ifor Tand preparat1on.1 For tne smaTT farmer, however, the 4-whee1 trac“mr 1s

ava11ab1e on a custom h1re bas1s s1nce purchase of a mach1ne cost1ng

onTy‘hf3

around $TO 000 or. more is cTearly beyond the farmer s reach

‘Est1mated costs: for. the‘ 111er°and carabao are shown in. TabTe 1 The costs

,are based-on:yesuTts from oufisurvey, the study of the CB/IBRD Toan Program
: 'Lf'mk han1zatjon., The carabao have a reTat1veTy long useful

aTue 1f so]d for sTaughter after they are no

']ongve -for. woi Thus prd mqt: are rp'lahvp'lv ’Inw exrent for vthe;



Table 1.

24

Fixed and Variab]e Costs for Power T111ers and Carabao

" Fixed: Costs'Per Year  of ‘Gnership

“Initial valu
fSa]vage valul
'Average value
stofu1‘]1fo4

Interest on investment @ 10%

Depreciation
Maintehaﬁteﬂ-

Total fixed costs .

Var1ab1e Costs Pér D __x_of Use
;;a5¢fMa1ntenance;related to usei
";Fuel i
oF1e1d 1abor

iTotal operat1ng costs

Performance Characteristics(6.
Plowing
Harrowing

Total Tand preparation.

Carabao™ ~

73, 250§sf55
PLTS0

“pe, 500;

{15 years -
3pzso/yr .

‘PlOO/yr

350 1 050 hrs/yr-

P350/yr

+ 350 1,050 hrs/yr;

1-3 rs/day:

'8 hrs/day

9-11 hrs/day

6.8: days/hectare';
J ;ﬂ§days/hectare }

10.5days/hectare.

fPower T111er

}P7 ooo

}ra soo”

ipsso/yr
a4l ,400/yr-875/yr7;
P]OO/yr

PS/day
P]l/day
10 hrs/day

frlﬁ + 10 hrs/dayﬁ¥,

>2 3 days/hectare‘

1.2 days/hectare

3;sﬁdaysjhéctaré€
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Tabor. required to feed and care for the.carabao even when not being used.

"for ma1ntenance that 1s genera]]y requ1red:regard1ess of amount of use

,Carabao. on the other hand requ1re a]most no ma1ntenance except the cost of

car1n 'for‘them ,oTh1s 1s h1gher when they are be1ng worked so we al]oéwdt

1 to 3 hours per day of add1tiona1 1abor whenever the carabao 1s used

fCosts per day?ofuuse;and per year of ownership trans]ate 1nto costs per

”;requ1red per hectare of land prepared and

r‘of‘hectares prepared'per year Prepar1ng a hectare of land us1ng

;carabao was reportedfby“farmers (7) to requ1re approx1mate1y 10 5 fﬁo

hBQ?EQ?é@ﬁjﬁ;f}ﬁ:ilat‘"gv‘he labor port1on of costs.g At}a wage rate of
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about F6. for. an"8-hour day, the operating costs are about equal.

’aga1n mportant because of the large amount of t1me spent feed1ng and caring

for“the,animal as long as the farmer has 1t.s Trad1t1ona11y much of th1s

ﬂworg ‘._.been performed by the farmer s, ch11dren at no net cost to the |
farmern But some of the care 1s necessar11y done by the farmer and 1ncreased
schoo] attendance by the ch11dren may decrease the1r share For t111age
areas of 1 3 hectares we chose a conservat1ve 400 hours per year of the |
rarmer s own 1abor taken up 1n thlS funct1on and charged for that labor at
a]ternat1ve rates of PO P3 and P6 per day The estimated costs range from

a high of V590 per hectare for a farmer who t1lls only one hectare w1th h1s g
carabao and places a value of P6 per day on t1me spent elther car1ng for the |
carabao or work1ng the 1and At the other extreme, a farmer who puts no
va]ue on h1s t1me spent car1ng for h1s carabao, but uses 1t to t111 3 hectares

wil] have f1xed costs est1mated at P197 per hectare We assumed that farmers

hectares or more w1th one carabao wou]d be most]y 1n 1ntens1ve1y

farmed,’_ultiple cropping areas where car1ng for the carabao wou]d be more 'h

t1me onSum1ng 'So( for}those operat1ons we doub]ed ma1ntenance t1me to

an average 800 hourprper'yiir'of_,dult workers t1me

Total,costsxper hectare,are shown in Table 3 S1nce f1xed costs for the

powe tille ar much h1gher, erl‘n1t'-tota1 costs are h1gher per hectare
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Table 2.

F1xed COStS Per Hectare: of Land Til]ed
For Carabao and Power Tiller
V ,AEfAItgrnat1ve_wage Rates

“Area " Carabao . Power Tiller
Tilled Total Fixed Cost Includ1ng Tota] leed Costs
_(ﬁaﬁ); “Labor for. Maintenance

| PO/day P3/day Po/day P12/day

1 350 - 470  590. 830 1. ,325.
2 175 235 295 415 662
3 M7 157 - 197 277 482
4 88 148 ' 208 328 331
5 70 118 166 262 265
6 58 98 138 218 221
3 98 , , e
10/ 185
14 132
20 92

Table3
" Total Costs:Per Hectare of Land Tilled
‘By Power-Tiller or Carabao-at Different Labor Values
‘Area Carabao Power, -Carabac Power Carabao Power Carabao: Power .
T}Ale? Tiller ' Tiller Tiller B T1ller
a. o T ' ; i
P0/day ‘P3/day P6/day P12/day

] 30 1,32 502 1,392 653 1,403 956 1,424
2 1750 ‘79 266 729 358 70 541 761
3 117° 499 188 509 260 520 403 541
4 g8 388  180* 398  271* 409"  454% 430
5 70% 322 150+ 332 229* 343 386* 364
6 ‘5gx 278 130% 288 171* 299 314 320
8 223 233 244 : 265
10 242 252 263 284
14 189*% 199* 210* 23]*
20 T49% 159 170% 197%

;TAssumes«mUItiple.crqppingrisrpracticed;
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sizes under a: single, ra1ny season crop regime the carabao owner would have

ti]]er costs average about the 'ameuas do carabao ‘costsiat’ hectares or more;

Thu; Jfarmers of that size tend to“find it feas*bIe‘,o’g‘:b it “;power ti]ler;7

tech_ology

§W1th double cropp1ng, both power t111er and carabao owners can extend the

;total acreage t111ed per an1ma1 or mach1ne and further reduce average costs.
fw1th a P6 per day labor cost, power t111er use must be 2 to 3 t1mes carabao
use to_produce comparable average costs w1th 1abor costs of FBper day, |

fpower 'iiler must be used on about 20 hectares before costs of ownership

:only 4 hectares of ti]]age (2 crops on 2 hectares)

Average costs of the carabao operat1on are very sens1t1ve to labor costs

1s1nce sowmuch 1abor 1s 1nvo]ved£"1f’the farmer cons1ders h1sp abo‘ﬂto'have af

iva]ue oftonly 73 per day,awh1ch s’ about 60% of the rura] wage rate, carabaov,

1ti11age:costs fa11 by bou‘;one-fo thlifPower t111er costs are, n]y sI1ght1yi
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-of‘4i45 hectares of double-cropped land

3ou'”survey were do1ng so
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1nterv1ewed 1n our survey tended to be relatively large with an average

: They also tended to beFmore,

ipr perous than average w1th a few hold1n ‘down non-farm jobs wn1ch.suggests

}that they mlght place a h1gh value on adopt1ng power tlllage.

iadopt1ng power t1llage Several farms that areitoo small to afford a,fjg,lgg

5may "expand" by do1ng custom work Forty percent of the tiller owners 1n :

xtens1on of power t1llers to the many small farms

fappears to be cont1ngent upon further growth of th1s pract1ce.,

ﬁJo1nt ownersh1p, whlch 1s another alternative for increasing t1ller use,_ .

’appears to be unacceptable to farmers. Both farmers who owned tillers and

'those who d1d not, sa1d that they strongly preferred to own the'machine‘
themselves rather than in partnershlp We found no cases of truly partner-
ship own1ng of mach1nes Some of the custom work was. on a "w1th1n the e

famlly" bas1s but even so there appeared to be. one owner of the mach1ne who

,loans or rents 1t to others in. the fam1ly.

Other’ Factors in Power Tiller Costs

;Retaining Carabao

fA surpr1s1ngly large percentage of farmers who adopt power tlllage are

ﬂkeep1ng at least one carabao.. In our survey, 40 percent’"i“wt ¢

gowners and all of those who rented t1llers also owned,a carabao The{

tcarabao can be useful 1n plow1ng the edges and corners of:the field

:wh're the mach1ne cannot work as well, although many,farmers do manage w1th

{only‘the mach1ne The carabao may also be kept as aiform of 1nsurance

fagainst the uncerta1n dependab1l1ty of the new technology Nhatever

fthe reason, the effect of reta1n1ng the carabao 1s to cause costs;yith



fscale ”rﬁlabor“cos‘hthan{the costs of. trad1t1ona"

;achievingza;cost'sav1ngs by adopting power ti]]age;
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sthe power t111er‘and the: carabao to be h1gher under any conce1vab1e

carabao-powered B

'those circumstances‘ther ,‘fpossiblljty‘of’_

‘AdJustments to Carabao Costs

Apparent costs of owning a carabao, as calcu]ated abOVe are subJect toj

?severa] potent1a1 adJustments For one carabaos kepiwfor work can
also yield valuab]e by products such as m11k meat and rep]acement
stock The va]ue of these 1tems can part]y offset the cost of keep1ng:
,the carabao and make 1ts costs: compare even more favorably w1th those p

vof power t111age Farmers also may great]y d1scount the costs of

icar1ng for and feeding the carabao 1f they'COns1der that labor to .

fhave no a]ternat1ve. If al] of that abor 1s cons1dered to be free,

it 1s hard to 1magine cond1t1ons that wou]d make the power tlller a

Jes”iexpensive a1ternat1ve

‘On*thevotherfhand some farmers ment1oned the "nu1sance" of car1ng for -

_ jnd1cates that t1me 1s cost]y as far‘as they;are

;concerned They also ment1oned the danger of the carabao becom1ng

?iost, sto]en qr sick

Benefits 1n T1me11ness _x_Power T111er

ZA:farmer w1thjp wer t111er can prepare a hectare of land;for p1ant1ng
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ffor optimal results: ‘or-until.so. Tate that'rains will d1m1nish b'fore

fthe*'rop‘matures.ijowever, Bautista ndfmff;wwl

Nuev"Ec1ja that th langﬁpreparationy

f1nalgharrow1ng wa' shortened only

f2;6~daysgfrom,29'5'daysifor,carabao users to 26. 9 days. or: ractor users

Speed_and t1me11ness of 1and preparation can assume greater s1gn1ficance

‘wtt mu1t1p1e”cropp1ng : It 1s theoret1ca11y poss1b1e, w1th new varieties

i Ahvto;ra1se two crops w1th1n a s1ng]e season on land with only a

twet-season‘ ater supply., On 1and w1th a good year round water supp]y,

1t 1s poss1ble to crop cont1nuously, ra1s1ng perhaps three crops per year

on each hectare of land Under cropp1ng reg1mes of th1s sort, the t1me\

pentf'n Iand preparat1on may detract s1gn1f1cant1y from the tota] pro-

duct1on‘potent1a1 s1nce 1t means that grow1ng t1me 1s lost during what

may;he the 1dea£ per1od Under those c1rcumstances fast mechanized;f

1and preparat1on could be very va]uab]e for the t1me11nes :that-1tipro"hdes.

But, 1n the Ph111ppines, 1t appears that these more t1me- _tensive’reg1mes

are not be1ng used Even among owners of power t111ers andl}our-whee]

‘tractors we encountered noth1ng more 1ntens1ve than doub]e-cropplng and

fthat only on land w1th a good year-round supply of. 1rr1gat1on water‘

}There S: a”def1}1te tendency for mechan1zat1on to come to these”1 rigated

‘areas*‘ather thpn to the ra1nfed areas where only one crop per year is

5produced'i;There 1s some ev1dence that the t111er does serve to shorten

“tbetween crops 1n those areas Baut1sta and w1ckhah9) reported

;tha in:Ba1uarte, farms that adopted t1llershreduced the t1me of land

Lpreparat1on from 31 days to 20 7 days for the wet season crop.: :

;However time for the: dry season crop was not s1gn1ficant1y”changed.



4.

iSuperiority Of Power Tilled Land,

5ﬁractors work the land

?with the carabao;f

fHowever, there was no 1nd1cat1on that'f r

itwo wheetitractors(]])

{tractors when operat1ng under cond1t1ons typ1ca1 for sma]l,r1ce;farms 1n ,

ithe Ph111pp1nes A locally bu11t han"?tractor costs on]y about
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i$ generally possible -

‘Some farmerslin ou:}survey mentionedfthatgth1s made

fweeding easier because deep-h oted grasse were .torn oose,at p10w1ng

ers expected power til]1ng to

,1ncrease their y1e1ds.

:W1th respect to comparat1ve qua11ty of carabao and: t111er land preparat1on

;Barker et 51(‘0) conc]ude "there 1s no clear ev1denct that 1and product- -

]Four-Wheel Tractor Alternat1v

iThe hand t111er appears to have advantages over ]arger, four-wheeI

5to one e1ghth as much as the sma]lestfmodels 1n a 11ne of 1mported four-~t
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Imost of

;than a]liexcept corporate operat1ons and 1arge land owners As a resu]t
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‘Thresher. Costs and Returns

: using&_he average performance character1st1csfof¢55vcavans threshed?per day

‘and an average yield of 55 cavans per hectare.

hand thresh1ng At 50 hectares of use cost5w1thithe

«mach1ne;1s;]ess than one half the cost w1th hand threshlng

The sca]e of operat1on needed to make the thresher more prof1table than‘hand

fthrESh‘"Q?WOU]d requ1re a 7- hectare farm w1th doub]e cropp1ng To rea11 .

e conom1es to sca]e w1th th1s machine wou]d requ1re a farm 1arger_

&the
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Table 4.
‘Estimated:Fixed and-Variable:Costs'

For Axial=Flo Thiesher

Fixed costs per:year of: ownership
fIn1t1a1mva1u P12,500.
. J %

Pi6,250°

Interest on 1nvestment 0:10%: f7625/yr
,Deprec1at1on P2,500. to 1,563/yr
Total fixed costs P2,188-3,125/yr

Variable.costs per. day of use
Maintenance? r12 50/day

Total variable costs’ P23.70/day +. 4;days of Tabor "

-Performance: characteristics
F1e1dAperformance 0.30% of. capac1t&6) 55 cavans/day

Time: requirement 1 mach1ne day/hectare -

a/Lomputed at. 5% of 1n1t1a1 value w1th an ayerage: 0f:50 - days per year of use;
t_/Based on records of Iarge Tarm that was us1nng‘ééthresher


http:aLomputed.at

3
Table 5.

Costs per Hectare for Axial-Flow Thresher.

Area F1xed Cost / Ma1ntenance -Labor: (4. workers) Tota1 Costs:
Threshed * andFuel: P6/day per‘ha.;

1 PZ]BBf P23.70° 24 2236 -
2 1094 - 23.70. 24 1144
3. 729 23,70 24 779
4 547 . ©.23.70 24 595
5, 438 23.70 24 ~486°
6 :365°: +23.70; 24 413
8 274: 123,70 24: -322:
10 219 23,70 24 269
14; 156 23,70 24 204 -
20 156 23570 24 204
30 104 - 23,70 .24 +152.
50 - 63 23,70 24 1T

Hand' Labor

Cost=1/12-0f :55 cavan/ha. = 4.57 cavans: X P50/cavan. =:p228/ha.

a/Assumes 8-year life for use of less~than 20 days: per year,‘5-year life:
“:for 20 days.use:or more.
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‘to our estimate that WOUId require about 80..days operation at an average:

other tasks. Thus, 1n part thresh1ng 1s subs1d1zing other taskﬁ’such asﬂl

A thresher s sha ha]f”customary

transplant1ng and weed1ng.' of.about one-

‘rates would y1e1d;an3average farm wageg,jBut at that rate, the mechanicalf

{thresher 1s‘1ore expens1ve than hand: thresh1ng.‘n1ess the mach1ne 1s usedv

at least’ 50’daysﬁper year

?In‘add1t1onfto cost sav1ngs the thresher has other potent1al benef1ts It

,may akel‘tfposs1b1e to thresh gra1n at a h1gh mo1sture content and thereby}d

Zavo1dvthe necess1ty of stack1ng 1t to dry before thresh1ng Gra1n 1oss mayi
:be 1ess than w1th hand methods or other threshers The graln may be : "
{c]eaner and a smaller proport1on of 1t damaged durlng thresh1ng and other ‘
5post harvest operat1ons Test results 1nd1cate that these w111 be ach1evedi

;Hopefully, f1e1d tr1als w111 conflrm the tests
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Hechan1zat1on and Labor Displacementvt?

1and an1ma1 labor An add1t1ona1 purpose 1s to 1ncrease agr1cu1tura1

output by he1p1ng:to 1ncrease product1v1ty of crops and expand product1on”e

through multip1l‘cr pping and extens1on of the cu1t1vated area ,
Mach1ne subst1tut1on for 1abor ra1ses quest1ons 1n the case of develop1ng

countr1es wherehlabor 1s abundant cheap and often unemployed or: under

lemp]oyed ;_Ity;Sﬁa quest1on that needs to be faced with regard to the

1ntroduct1on of mach1nes to sma]] farms in the Ph111pp1n¢

Magn1tude of Net Labor Sav1ngs

ﬁAn est1mate of the labor sav1ngs from the adopt1on of the power:kf

._”hown 1n Tab]e 6 The reduct1on 1n the 1abor demandffor‘“wy":

ﬂpreparat1ong1sfs1gn1f1cant Most of the sav1ng occurs 1n p]ow1ng whereﬁ

the mach1ne requ1res on]y about one- th1rd as much 1abor as does the
,carabao pu111ng a s1ng1e p]ow Harrow1ng, the second phase of land

fpreparat1onf

1s often done by carabao even when p]ow1ng 1s done by the

;harrow1ng is:equ1va1ent to 2 5 worker days per!hectare Tak1nq

fplow1ng and harrOW1ng together,fnabor_sav1ng 15'6‘9 worker days per

-hectare per year or about 86 wor,er days for the average usage of 12 5

hectares pernmach1ne,
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Table: 6. :Labor Savings with Power Tiller.

Fie]d:time’savings

“10.4 days/ha.
3 5 days/ha

‘5-9 days/ha.

Carabao .
Power T111er

Net Sav1ngs

Sav1ngs per yeerj

{Animalicane°SaVings.

73 worker days/ i
- year. »
440 worker days/f
year co

M1n1mum 1 worker‘

Maximum 4 workerAdays/day,xa365¢days/year'x 3wan1mals

jPower t111er manufacture

27. days/machine

6 days/mach1ne X 4 workers
212 ‘days/machine -

=0.5 x direct

.uirect .
Ind1rect

‘Maintenance and repairs:

Assume. 1/2 of 350/year is.for labor @ '10/day = 18 days/year .

Overall net labor change

Field labor " - * -86 days’
Animal care (m1n) =73 days
-Machine manuf. +7. days.

‘Machine maintenance +18 days , ‘
Net =140 days/year +:12.5 ha./year =:-11 days/ha. "
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at Teast 2 carabao per power t111er udopted Labor saved from car1ng

for these an1ma15 wou]d be at Teast 2 hours per day or about 80 worker
gdays per year and m1ght be much more Ma1ntenance and repa1rs on the
;power t111er w111 a]so requ1re Tabor If 50% of est1mated P350/year
3ma1ntenance cost were for serv1ce and repa1r work on the mach1ne, plus
jmanufacture of and merchandls1ng of supp11es and replacement parts then
;totaT Tabor fnfth1s category woqu be about 18 worker days per year -

‘The overal] Tabor sav1ngs thus wou]d be at Teast 140 days per mach1ne

?about 11 days per hectare converted to power t111age':t

arvT1fe of the mach1ne, Tabor sav1ngs woqu amount to about 700
days perfmach1ne |

The thresher has much greater Tabor-sav1ng potent1a1 The est1mates
1n Tab]e 7 1nd1cate a net sav1ng of more than 500 days Tabor pe:'yea
for one mach1ne or about TT days of Tabor sav1ng per day of mach1ne

operat1on

jgpact of Labor Sav1ngs

fenc "ift*h'e--‘r-»ea'.;ejt‘ia;.'?n den d for' theiF labor and

In the subst1tut1on of power t1l]ers for carabao the Tabor ‘saved

1s mostTy the farmer s own Tabor accord1ng to our 1nterv1ewees§]3) They
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le 7..::Labor Savings with Axial-Flow Thresher.

Hand'threshers: . .3.5 cavans/worker/day
16 worker days/hectare (55 cavans y1e1d)

;Machine ‘thresher: 55 cavans/4 workers
o - 4 worker days/hectare

Savings: 12 days/hectare
o 22 days/cavan

Threshék manufacture

| D1rect emp]oyment
Ind1rect emp]oyment

Ma1ntenance and repa1rs

1/2 of 7625/year 1s for labor @ P]O/day = 3] days/year

0vera11 net labor change (@ 50 days operat1on per year)

F1e1d 1abor =600 days -
Machine manuf. +18 days--
Maintenance . +31 days

: Net -551 days/year



were rather vague about how the freed t1me was used

In genera1 the labor savedﬂby{convert1ngﬁt fpower tillers seems to ;

fbe mov1ng 1nto other product1ve empjoyments Ind1rect ev1dence indicatesf
1fthat the t111er owners are expand1ng sl1gh1ty the area farmed(]4)t‘
rfAccord1ng to Barker, et 31(15) they are us1ng some of the re]eased tlme
f1n a stepped up weeding program associated w1th adopt1on of- h1gh yie1d1ngh
‘var1et1es Our 1nterv1ewees most]y mentiond spending more t1me repairingf
nd1kes, work1ng in the garden or just enJoy1ng shorter working days T
‘Those who were do1ng custom work with the1r power t111er undoubtedly
nused some of the1r re]eased time in that way - ,

The ev1dence 1s encourag1ng that 1abor re]eased by adopt1ng power
~t111ers is be1ng reemp]oyed or absorbed as ggglrgg_reduct1ons 1n work )
“load. An 1mportant factor seems to be that the: reduct1on is marg1nal,

'1s spread over most of: the year and falls on ‘the farmers who are in a

V‘good f 1t1on to make other marg1na1 adJustmnnts to put the freed 1abor

to use Extens1on of mechan1zat1on to smaller and smaller farms’ wou]d
‘1ead to more cases where farmers are not in a position to. productive]y

use re]eased labor.- Th1s w111 be another factor h1nder1ng the mechan1zatio
;of farms 1n the 2 hectare s1ze class Even if the very sma]] farmer can
‘:h1re a mach1ne at 1ow average costs and avo1d the h1gh f1xed costs of
»fownersh1ps he st111 must face the fact that his 1abor saved through

. mechan1zat1on may have on]y very little reemployment opportun1t1es on

fh1s own 11m1ted landtarea

Labor d1sp1acement by the power thresher 1v¢:~a_,

‘Some 'are: farmers

»'Hand crews d1sp1aced ar:LV1rtua11y a]] h1red workers.w

| who work 1n the crews'to augment the1r cash 1ncome.j'0tﬁers‘ar\,iandjeWSG
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fser1ous 1mpact They appear Lofbe 1n??

-adJust, nts to reemp]oy the labor The loss _,thresh1ng work would be-?

7espec1a11y ser1ous to;them s1nce 1t 1s by custom the most 1ucrat1ve of

fall h1red farm work If thresh1ng is mechan1zedf;rates of pay for
;d1fferent tasks w11] need to be somewhat restructured In add1t1on,v

some new emp]oyment opportun1tes will have to be found

Prospects for Reemp]oyment

The Judgment pos1t1ve or. negat1ve on the 1abor d1sp1acement |
effects of mechan1zat1on rests u]t1mate1y on the prospects fOr reemployment
'of the re]eased labor. If. the labor 1s 51mply left standing 1d1y by the

cap1ta1 1nvested 1n mach1nes w11] have contr1buted noth1ng to net nat1ona1

economac eff1c1ency Instead, 1t w111 have used scarce cap1ta1gry?a:way
'that red1str1butes 1ncome away from the disemployed but adds noth1ng to
aggregate 1ncome But there 1s danger 1n assum1ng too read11y that th1s i

v1s the case and st1f1y1ng a11 progress. Every 1nnovat1on requ1res

adJustments and changes and it s

on]y by adopt1ng 1nnovat1ons that

reduce labor requ1rements:for p._‘orm1ng var1ous tasks that an;overa11

1ncrease 1n outputwand71ncome per person can be ach1eved

Ideal]y the Ph111pp1ne economy wou]d grow through 1ncreased output
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sectors outputs wou]d prov1demfor'a h1gher 1eve1 of 1ncome for the

5people of the nat1on But rowth has not been as rap1d as des1red 1n
,these 1ndustr1es Added'vab om1ng from populat1on growth and some -
1sma11 amount from agr1cu1tur"1s%tend1ng to back up. rather than be used
'to power the new 1ndustries.’

In a recent re ort’for the Internationa] Labor 0rganizat1on Ran1§]6)
,est1mated thatﬁunemployment 1s runn1ng around 10% Underemp]oyment of .

‘workers 1n the form of part1a1 emp]oyment or very low product1v1ty

femployment? robab]y accounts for another 20% of the 1abor force that 1s
f1n effect unused at the present t1me The reta11 trades and persona]
'services sectors, 1n part1cu1ar, are character1zed by 1av1sh use of ’
:1abor at what must be very 1ow marg1na1 productiv1ty Further 1abor’

.d1sp1acement from agr1cu1ture 1s apt to follow the easy entry route 1nto

ilow cap1ta1 trades and serv1ces pursu1ts But once-: there, 1t 1s 11ke1y

to be;underemployed at 1ow average earn1ng rates.

What 1s needed is. a balance between: release of agr1cu1tura1 1abor
*from t1me-consum1ng tasks that can be read11y mechan1zed such as thresh1ng
ﬂand expans1on of product1on 1n agr1cu]ture and 1n non agricultura]
,1ndustr1es that can use the re]eased 1abor The key determ1nant of

‘movement on both 51des s cap1ta1, for 1nvestment 1n farm machines or 1n

f1ndustr1al:p]ants‘ The'“upply of cap1ta1 is 11m1ted If too much goes

no 1ongerﬁneeded on farms wil]

| f-workers

;1a§kea1teﬁﬁétive enp16§méht*-

It was not poss1b1e for us to Judge whether or not‘th1s ba]ance was‘

Lbe1ng ach1eved It shouT

n th ag nda for 1nvest1gati f?

]to&supp1y facts}urgent} }neededffor government“policy,decis1ons. o
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MANUFACTURING

L. Profile of the MetaTworking Industry”ﬁlrw o

A profiie of the meta]working industry in the}_hi\fpp-nes followe ‘
1by a description of the farm machinery and equipment industry wiTl prov1de
;the necessary backdrop for the presentation of our particu]ar research

v‘findings in the manufacturing sector o

A. Metalworking Industry

The metaTworking industry conSists of fourteen maJor groups one’of}

(” As ofi974 the

'which is the farm machinery and equipment industry
?metalworking industry was comprised of T 907 firms which employed a totaT
of 49 520 peopTe The maJority of the firms are small bUSiness 90
percent hire fewer than 50 employees and 71 percent of aTT firms are
'capitaiized at Tess than P 50 000 (2) In terms of geographic distribution,
'59 percent are Situated in the Greater ManiTa Area, with an additionai [lv
.20 percent in CentraT Luzon and. Southern TagaTog (3) (see Table 1)

This concentration of metaiworking firms is Targe]y determined by
sthe Tocation of finai markets as it is "the tendency of firms- to choose

,Tocationsy*hat are near the market centers "(4) ATmost eighty- three -

percent ofﬂaTT emp]oyees hired by the industry are employed by firms 1n[

the Greater ManiTa Area (See Tab]e 2)

Marketiytrategy varies depending Targe]y on the Size of.the firm

_The*:aaority of firms (76 percent) are Jobbers or smaT] scaTe _pri

u Tize”hhe direct seiling technique (5 ) They reiy heavi]y’“"

‘contact and;advertisement via: word of mouth TheL]argerifirms,‘xmj‘ﬁﬁ;



TABLE 1

“Region’ MetalworkIng DistrIbutIon

ST fIrmSn
_Greater ManIIa Area - 1, 124Q
‘ITocos - o 10T
Cagayan Valley .38
Central Luzon . 218 :
Southern Tagalog 164f1
Bicol - 39
Western VISayas . 65+
Central Visayas 49
Eastern Visayas 2
Western Mindanao 12

Northeastern Mindanao - 44
Southeastern Mindanao 51

TOTAL T907

fSourceI ‘National Science Development. Board Meta]workIng Industry
.0f the Philippines. (Ph1]1pp1nes Metals Industry Research
.and Deve]opment Center, 1974) Vol.. T, p. 53. R

TABLETZ'
REGIONAL DISTRIBUTION OF EMPLOYEES

-RegIOn~ SRR Employment % of Total

"Greater Manila Area . ,047 - 82 89
‘ITocos BN -127 1.47.
~ Cagayan Valley. I’;_,”,‘,f114» -~ 0,23
Central Luzon ' 1,266,  2.56
‘Southern Tagalog '~~~ 1,112 - .2.25-
Bicol co.-494 0 - 1,00
Western Visayas 1,707 - 3.45-
Central Visayas . _~1 743;; 0 3,52
Eastern Visayas ‘Ff 8. 0:.02
Western Mindanao . 193&1 ~0.0.39
~ Northeastern Mindanao 256;?5'ﬂf_0;52*
Southeastern Mindanao ~ 828 '1.70
TOTAL 49,520 100.00

‘Source:. National Science Development Board, Metalworking Industny
wio - of the Philippines (Philippines: Meta]s Industry - :
Research and Development Center, 1974), Vol. II, p. 117




‘vf’ Number of Employees

50 .- 99 . Over: 100 agﬁ

(22 firms) : (28 f1rms) ,

‘ firms . 1 of f1rms Percent 'of’f1rm, Percent:
With'R&Dfﬁ;ﬂﬁﬁ}Eieﬁﬁtiif e i : ":,~‘.'3fi_"“ Vf:]“r*
facilities.| ﬁgq)f_, 9 ] 1 4 L 14 50

Sburee§ Nat1ona1 Science Development Board, Metalworking Industry of
S the Philippines (Philippines: Meta]s Industry Research and
Development Center, 1974), Vol. II, p. 129. ; ,

The 1ndustry 1s p]agued by a number of problems wh1ch must be given

{greatelnattent1on 1f th1s part1cu1ar sector 1s to rea11ze its growth

fpotent1a The‘maaor problem is one of f1nanc1nq Str1ct co]latera]

;requ1 ements and 11m1ted cred1t ava11ab111ty effect1ve1y:d1squa11fy'or




Other bottlenecks faced by the: industry>1nc1ude shortages of qua]ifiedv

fskil]ed labor, abso]ute shortages of raw mate als};underut1l1zation of

iex1sting p]ant capac1ty, and 1nab111ty-to meetiexpoft demand (8)

. B. Farm Machinery and Equipment’Sector’
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}thesef'eeds haf}more”*hadeoubled in the period 1969 1973dNincreasing

?from 16 percenvﬁto 33 percent ofulotal sa]es(]]QSee Table 4)

APPARENT CONSUMPTION OF FARM MACHINERY - EQUIPMENT
e ~(IN THOUSAND PESOS) o

o ngroduction Importation . - Consumption

Year - Value . = % Share - Value % Share Value Growth Rate
21969 22,820 - 16 - 115,500 84 138,320 --
+1970.-:239,350 = - 23 131,730 77 171,080 24
1971 66,920 26 - - - . 186,610 74 253,530 48
1972 -.58,450° 22 - . 206,160 78 264,610 4
}JSZ$;ji.70 810. 0330 144, 740~ - 67 . 215,550  (19)

Source::’ National Science Development Board, Meta]work1ng Industry of
“the:Philippines (Philippines: Meta]s Industry Research and
Deve]opment Center, 1974), Vol. II, p. 14. :

A look at the structure of production costs for the past s1x years U
1ndicates that:. . mater1a1 expenses f1gure heav11y re]ative to 1abor

in total_costs In 1968 for examp1e, 53 6 percent of manufacturing costsﬁ

cou1d be attr1buted to purchases of raw mater1als This 1ncre sed to

71 percent in 973_ Proport1ona11y speaking, d1rect 1abor costsihave’»?y";
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TABLE. 5

;BR AKDOWN 0F MANUFACTURING 0STS FOR THE FARM MACHINERY
S0 AND EQUIPMENT INDUSTRY - - /oot

1968 1973
Amount Amount
- (in pesos) (in pesos)
" Raw materials 1,302,184 1,988,416
‘Direct labor 642,203 349 714
Manufacturing R
4’overhead - 478,023. - T 466 760
Total manufac- R
turingvcost,'}, _v‘2,422,410 :.2,804,890

Source National Science Development Board Metalwork1ngﬁlndustny
the. Philipp1nes (Phi]ippines Meta]s Industry Research
.and Deve]opment Center, 1974), Vol. II, p. 149.

Four Wheel Tractors In 1973 the tractor population in the Philippines
’ was estimated to be 14 000 The country does not have thebcapability tc

Zproduce the equipment 10ca11y and 1s therefore comp]ete]y depﬁ"dent on f

“fforeign sources The most popular brand--Ford--has cornered han'the
(15)

ﬂfmarket‘_gin 1973 Ford tractors accounted for 50 percent of tota] sa]es

-;Local content‘of the. Ford tractor 1s m1n1ma1 averaging only about 1-2 percent}

ffTractognimplements sucﬂ‘asipioughs and harrows have a Tocal content of:

Tf':;%‘rcent (ls)n

‘h"wpresent timeAthewmaaority of tractors--90 percent--are used

“oduction of r1ce and sugar cane (See Tab]e 6) These ;;f

“1stics are usefui when predicting future demand for tractors in

ithe PhiTippines D N fPorter,7who comp]eted a series of studieS‘on

Ethe farm machinery and' qu' ment‘Nndustry in the Phi]ippi s,f” i
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MARKET FOR TRACTORS BY CROP

' ‘}:Q{:Pa]aya» DR 47%,,( A

Sugar 941%}
~Corn. - 5%
~Fruit. 4%

jotherﬁi 3%

Sbﬁrﬁés DN Porter, Market for Farm Machinery (Ph111pp1nes Uh;ﬁ?/@
R -IBRD- Techn1ca1 Assistance Project, 1974), p.:

:slow growth 1n the 1ndustry in the near future, est1mat1ng that total

annual*sales w111 reach 1 500 - 2 000 Accord1ng to Porter, th1s phenomenon
;can be explained by three factors F1rst the needs of the sugar cane \
iindustry for tractors have been a]most completer satisf1ed and future |
.demand excepting replacements will probably be limited (]7) Second

;the number of 1arge rice farms--over 15 ha --w111 dec11ne as a result of
,Land Reform, and more farmers will opt for the less expensive power tiller.;‘
_However, Pres1dent1a1 Decree No 47 1s forc1ng large corporat1ons to enter 2;
Vr1ce productlon and may 1ead to an 1ncrease 1n the demand for large o
tractors Th1rd demand for tractors by corn producers wﬂ] probably

'be 11m1ted due to the sma]] size of most corn farms which makes tractor ff

ownership uneconomica] (]8) “_;Vf;f”f”7'*

population was est1mated 8 000 The current market 1s for 5 0004un1ts§
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jsixty-five percent of saies or 1 609 units, wern iocai]y;produ dv(lg) |

fPorter‘attributes this radicai Jump 1n total sa]es and ioca]‘production

gto‘greater rura] incomes and availabiiity of IRRI type t111ers (20)

II Presentation of Research Findings

A primary obJective of the Smai] Agricuitura Machinery'ProJect is the;

ﬁﬁ \:uction which )

gdesign and development of simpie farm equipment for rikﬂ ‘
{can be fabricated by the smail meta]working shops scattered throughout the :
fPhiiippinese This section focuses primariiy on IRRI s efforts to encouragef

fproduction of the designs by Filipino firms and 1s based upon 1nterviews

_with manufacturers 1n two regions The section 1s d1v1ded11nt_xfour partsl~*

Thisiis?followei

;wa ,unde_deveioped some Jntrepreneurs had designed threshers and power

fpﬁilers of their own. but 'he market remained small. The country wa"“‘
aimost wholly dependent pon”foreign sources for suppiies of agricu]tu 1

equipment (2]) In 1971 IRRI released its design of the power tilier“‘nd



:facti'elqundertookﬁaicam"ign*t'iattract ﬁhe interest of local firms

ﬁln the following year the percentage of 1mports to total sales of power
?tillers dropped to 35 percent (22) o

The 1ncreased demand for small gasoline engines 1n the early 1970 s
;15 another 1nd1cation of the growth of the local farm machinery 1ndustry
;EThe IRRI de51gned tiller does require an imported gasoline engine 1n the

11(8ﬂhp range since the Philippines does not manufacture that essential

ffcomponent Consequently, the demand for Briggs and Stratton engines--"i
';the most popular foreign brand in the Philippines--is related to growth

-fin local machinery production Noel Reyes--President of Muller and | ,
:Phipps, the sole distributor of Briggs and Statton engines in the Philippines-
2€reported a dramatic increase 1n sales (Table 7) which he attributed mostly

;fto the introduction of the IRRI designs,(?3)

although the engine"are also -

ffused for other purposes such as powering fishing boats.

TABLE 7
SALES 0F B & S 7-8 HP ENGINES 1970 1973
‘Year  Total Sales.7-8 hp.

*51970, 2,100
1971 2 ,000.
1972. 5,300

751973f 9, 500

Source. Noel Reyes, Muller and Phipps, Philippines.

fThe:;espon51bilitq:of“;hei'ED, as: stipulated by ‘the' contract\wit”f

AID, 1s to de51gn4and develop farm equipment which can be locally fabricated.
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:its energies from product de51gn to transfer of the fruits of its research :
from the Institute to the 1ndustrial sector | ,h E :A_"" :~' :
IRRI experienced some initial difficulty 1n attracting the interest ofr

;}local manufacturers Although the designs were availableito interested

’;parties at no cost, small firms were reluctant or unable to take the i

'trisks involved in producing and marketing a new product IRRI then

'acted with several {1rms to build prototypes of the machines, thereby |
7;assuming;some of the 1n1t1al financial risk |

| Interestingly enough it was a large local company which served as
gda vehicle for transferring the research product from the institute to the

%ﬂ1ndustrial sector In 1972 the Marsteel Corporation an importerlof_the

ﬂfJapanese Kubota power tillers and tractors, became concerned about what

;jimpact the revaluation of the yen would have on 1ts sales In February

’ﬁl’72 Luis Bernas Marsteel s Marketing Manager, went to IRRI to examine

Q;the drawings for the tiller, by June l972 Marsteel had constructedlfixj;

biprototypes (zé)iTheyI ad.no'trouble selling the tillers, as demand

ﬁ;exceeded supply

: 7Marsteelfs contribution to stimulating the agricultural;m’chinenyﬁ

the»Philippines was two-fold

‘ﬁthat"ttdemonstrated the marketabil y and

,m‘st,
Theold cliche--.}"u

profitability of t thekIRRI designed equipment

Hnothingfsucceeds like success"--is particularlyirelevant whenﬁ,

introducing a new product The fact tha t. ,large company was ;f

U successfully manufacturing and marketing the tiller may have
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been suffiCient inducement for small firms to follow suit

2) Ma:'teel sxiidespread; arketing structure facilitated the

distribution of IRRI tillers throughout the Philippines Farmers

and small metalworking shops in outlying areas were exposed to the |
IRRI deSigns for the first time This was in effect the beginning
of the process of developing consumer and producer awareness an

essential step in introducing a new product into a market

Since 1975 a healthy number of small and medium firms have commenced
‘production of IRRI type equipment The maJority of these firms are located
ﬁin the Greater Manila Area--IRRI S sphere of influence One should also
: note, however, that 59 percent of all Filipino metalworking shops are :
T‘flocated in the Greater Manila Area. Explanations for the concentration '
"jof firms produCing IRRI deSigned equipment are several:

l) proximity to IRRI thereby permitting maximum contact between |
IRRI and the firms, ; ,
‘ 2) proximity of" Manila to the market: Central Luzon'isjthe-
Philippine s "rice bowl;" | -
3) concentration of suppliers in the Manila area,l
4) availability of a large labor pool

'B Description of Canvassed Firms

Regional Distribution._ In the survey of local agricultural equipment?

:manufacturers, producers of both IRRI designed and independently designed ;}




/ers:and technicians. One f1rm in u

Qecontrast; the firms 1n Mindanao have had only limited contact*with v1sitingv
.fIRRI personnei and one sma]l company we v1sited never heard of IRRI or
;aIRRI designs

. arketing Of the firms surveyed, some distribute their products

‘fthrough dealerships whereas others depend so]e]y upon direct sales

';Marsteel for example, has an extensive marketing netnork throughout the
lfcountry | In marked contrast, Durasteel has had great difficulty in }fjf it

ideve]oping a sales network for 1ts agricultura] equipment It has

,crecentiy begun se]ling au_imited number of its threshers to Marsteefffithﬂ]

ff he 1atter giV1ng the product 1ts final painting, attaching the Fieldmaster‘
jisticker and distributing 1t to dea]ers

Some of the sma]ler firms, such as Ka]ayaan, havelbeen operating=¢77sl

}leeping prices Tower and enhancing the competitiveness'of‘their product |

fﬁc..Analysis of Findings

jfpo]icy and 1ts impact on‘a firm s decisiongto fabricate and modify IRRI-
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deSigned equipment. The second area concerns the compatibility of large
companies--for example, Marsteel Corporation--and small firms This is ;f;

particularly relevant, given that the small metalworking shop is the target

'nSights into the third problem area--extension of IRRI

of the pro:iect‘_”‘j

’sphere of influence--were obtained during

deSigns to regions beyond IRRI'i

theﬁlourse of field work in Mindanao, an area geographically distant from

LoSfBanos” Interviews with firms in Mindanao helped us identify problems
‘which’may-arise in'the technology transfer process.

ggtggtg Larger firms employing more than lOO employees--for example
’?Durasteel and Marsteel--can afford to support R&D facilities (27) As was

jnoted earlier, however, the overwhelming maJority of metalworking firms in

}the“ahilippines are small scale, few of which have their own R&D capability

lThe /nability of small firms to support product development activities,

3coupl_dlwith a lack of a pool of appropriate,gsimple deSigns of agricultural

?equipment may be inhibiting the growth of the Tocal agro- eqUipment industry
The Agricultural Engineering Departinent has identified the need for -

}new technologies which can be locally produced and has assumed the task

kof deSigning equipment su1table to local production capabilities Recognizing’f

1fthat few firms can afford to pay for the designs, IRRI has opted to disseminate.

pfits blueprintsito interested manufacturers at: no cost, subJect;fo7a few

NETwof'onditions are particularly relevant to a discussion on f'“*‘k'

;iprOVisions

f,patent lSSUESL? The first states that no firm can‘"obtain patents or other i

ffencumbrances on"any component or part originating from IRRI designs "’ The“71*

.ﬁsecond.conditiontstipulates that any improvements engineered bygthe manu-

t ei,mprovemen,,originated "

The first condition“w"aiVersal availabilit‘”“

F the IRRI designs ¢

?interested manufacturers--mav be the optimum strategy ifjthe objective is”


http:blueprints.to
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to”'t1mu1ate an underdeveioped”‘ndustryv_ This policy has undoubtedly

;been a factor'1n encourag1ng thecjmaller f1rms tofcommence roduct1on of
ithe des1gns These f1rms operate w1th extremely t1g s ap
unab]e to buy blueprints or product1on rights ‘”

obta1n1ng exclus1ve r1ghts to product1on, however may:d1scourage some

f1rms from produc1ng the techno]ogy S R
Two 1arger f1rms G A Mach1ner1es Inc (GAMI) and Durastee] expressed*
fd1ssat1sfact1on w1th the po]1cy they noted that market development 1s a
5cost1y and unprof1tab1e venture for unprotected products GAMI for |
%examp]e, has h1gh overhead costs and 1s 1nterested on]y 1n products w1th
?exclus1ve features wh1ch cannot be eas11y cop1ed by sma]] shops (28)
fMarsteel on the contrary,_is unconcerned about the free ava11ab111ty of

fthe des1gn Lu1a Bernas, Market1ng Manager of Marstee], 1nformed us that

‘"p company is actua]ly encourag1ng sma]] f1rms to enter the market
;Accord1ng to Bernas prol1ferat1on of sma11 f1rms manufactur1ng agr1cu1tura11

‘equipment 1s a 1ow-cost, effect1ve method for deve]op1ng the market for f”

"Once the market has been deve]oped the bact]e w111 be to

{caputure he 1argest poss1b1e share of tota] sa]es Bernas h1nted that

fdr1v1ng sma]Ier compet1tors who are unableuto respond 1n 11ke fashxon out

fof thefmarket if

The}second cond1t1on, perta1n1ng to IRRI Svprerogat1ve tojd1ssem1natefi““5

tion on designichanges ra1ses a number o nterest1ng”1ssuesi_

um f,Agreement states that no f1rm sutoi"obta1n patents or

fOthek encumbrances on any: component or: part or1g1nat1ng from IRRI designs “>;7f

;It further‘_pecif1es that IRRI reserves the r1ght to pass on 1nformat1on on e

}design1mprovements to f1rms outside the country in wh1ch the change or1ginated

:Jcle rhif 1oca1 entrepreneurs are proh1b1ted from obta1ning patents

:onddes1gn changes they may make on IRRI equ1pment The f1rst company to :y



3agreement w1th IRRI,?it;‘as}a;nce;obta1ned a number of patents onfchanges

n1t has made on the weeder VHowever, F111pino f1rms have a]so made a L

fnumber of changes on the ortglnal de51gn and to our know]edge none hasdhv
oobta1ned patents on' these changes

A]most al] 1oca1 manufacturers of IRRI equ1pment have modif1ed the
or1g1na1 des1gn to some extent. Each f1rm has adopted the: de51gn to 1ts
’part1cu1ar product1on fac111t1es and at times these changes have been
‘extensive, as 1n the case of Marstee] In addition, where spec1f1c
jcomponents have been unava11ab1e locally, the des1gns have bten mod1f1ed
s1n order to ut111ze 1oca1 parts.

fA;number_ofrf1rms have made design improvements in response to
;comp]a%hts'and'feedback from customers. For example, Arsenio Dungo of
{Kaunlaran outf1tted the thresher with an oscillating tray, a modification. - ‘
?wh1ch‘has resulted in cleaner grain. To his chagrin, Durasteel--a larger
fcompetltor--has cop1ed h1s innovation. Dungo told us that he has spent |
rmany s]eepless n1ghts, knowvng that h1s design improvements are unprotected.
;and can be cop1ed by others. He is reluctant to make further innovations. (29;
| Bon1fac1o Is1dro of C & B Crafts, has also made a number of improve--
fments on the thresher, one of wh1ch has reduced threshing losses He 1s
;proud'of h1s accomp11shment, and is p]eased that IRRI has taken note of,

ome‘cases has used h1s des1gn changes Isidro’'s generous

gatt1tude ay:; be attr1butab1e to h1s re]at1ve isolation from other manu-; f

ihacturers\of'the*ax1a1 flow thresher He may become more protect1ve

Assum1ng that an 1nnovator cannot obta1n patent protect1on n

i*changes he has made, th1s po11cy 1n effect prevents him from obta1n1ng :
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Ethat 1t 1s not worth the ime and nergy:. to modify‘th,.thresher 1f Durasteel
;Can copy these change,:w1thout,(uch"adop

As of th1s wr1t1ng,‘the number of f1rms produc1ng IRRI de51gned ;
fagr1cu1tura1 equipment 1s 11m1ted As the market grows and more f1rms
f1n1tiate product1on of the des1gns in response to grow1ng demand

1marketing spheres w111 beg1n to over]ap Th1s 1s a]ready beg1nn1ng to j

ioccur n Cabanatuan Clty, where there may be as many as 52 ]ocal dea]ers

iof9agr1cu1tura1 equ1pment To attract customers and corner a larger

.p t1on of the market f1rms w111 w1sh to d1fferent1ate thelr product from 7
ithose of compet1tors One current method of ach1ev1ng product different1at1on
;15 by color of the pa1nt JOb but th1s w11] be 1nsuff1c1ent when compet1t1on h
becores keen. -

The current patent po]1cy may d1scr1m1nate aga1nst the sma]] f1rm.

fA company such as Marsteel--w1th ready access to cred1t conr:derable

;R&D resources and a nat1ona1 network of dea]ersh1ps--can exp]oitgaiSmall
?f1rm S 1nnovat1ons and s1mu1taneous]y make mod1f1cat1ons wh1ch cannot

ﬂbe cop1ed w1th the

1m1ted‘product1on fac111t1es of sma]], labor 1ntens1ve

;f1rms Accord1n to.

'shar 0 thejmarket

Sma]]er compan1es O
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iof patents (,Wh11e“this Jssue;1s'not of 1mmed1ate concern in regards tc

local 1ndustry, 1t may mer1t cons1derat1on in the future as an exportﬁ

j1ndustry deve]ops

Comgat1b111ty of - Large and Sma11 Industry _An 1mportantv1ssue wh1ch

jsnould recejve more attent1on 1s the compat1b111ty of 1arge f1rms af‘a

;Marsteel and sma]] metalwork1ng shops Marstee] as noted above,_hasv,efs

fp]ayed an 1mportant roTe 1n encourag1ng sma]] f1rms to commence*

\

However, 1t shou]d be recogn1zed that

fof IRRI equ1pment

;thevpromot1on costs Thenlh' sees the batt]e worth :f

51nﬁ1uence It has benef1ted from the IRRI'des1gns, but, un11ke the maaor1tyu7
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Membersh1p dues:$moun ?toMP 600 a year,(§1) a: eehmost small

if1rms cannot afford‘toifay of- the compan1es surveye‘ in‘th1s study,,:;;

Lon]y two f1rms--Marstee1.»nd Durastee1--are cert1f1e_ members._

One way to combat the power of Marstee] is by mob111z1ng the sm;"lf

22f1rms Severa] funct1ons wh1ch cou]dhfeiperformed by an orgamzatiomj
i?represent1ng sma]] scale 1ndustry are 1mmediately 1dent1f1able.51
| (1) Estab11sh a system for purchase of raw mater1als

andlxm[orted components in bu1k Cost of raw f*"

fmater1ais ‘has’ r1sen substant1a11y 1n the past few

fyears‘and compr1ses a large port1on of tota

Eproductwon costs Companles w1thi]arge sca]es of

foperat1on such as Marsteel can'obta1' raw‘”""

Emater1a]s and 1mported comPOnents at a d1scount?

;Small f1rms;,on the other hand are sma]]fcuyyomers
;and are forced to pay more for the same;productlon it
anuts.i Purchase of raw mater1als and 1mported '

components on a cooperat1ve bas1s wou]d serve

to reduce the cost of thh“j1tems to member )
f1rms thereby reduc1ng the f1na1 se111ng pr1ce.,3

ﬁj(?)jAss1st sma]] f1rms who w1sh to expand’andhserv1cef

fa larger area A maJor prob]em faced‘%

‘hf1rm is O"e °f market1ng, and sa]e"'abﬁ

f]1m1ted to loca customers. Expans1o of




‘and. f1nanc1aT 1mp11cat1ons

V_ manageria]

fé)}iOperat a clear1nghouseof 1nformat1oh*on potent1a1

_|overnment contracts, export opportun1t1es and

}ava11ab111ty of new techno1og1es': he maaor1ty of

;sma11'f1rms have relat1ve1y 11tt1e or:no contact

;w1thfgovernment agenc1es, and ar ;rarely exposed to

;dnformation on potent1a1 sa]es':uts1de the1r

¥part1cu1ar area of operat1on :Marsteel

fthe other hand can support staff whose:":”

;respons1b111ty 1s to 1dent1fy potentia]
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;fAnother problem_entailspdisseminat1on ofcinformat1on?

ﬁfregarding the,nva_vab111ty5o new technolog1es whichf

fcan be produced by sm 1. W"(n operators. IRRI forj
‘texamp1e, has a number of des1gns wh1ch may be of
:;1nterest to sma11 meta]Work1ng shops, the prob1em |
1511es w1th gett1ng the 1nformat1on out to the 7‘f§ffff}ff?
ﬁfpotentia] users., One way to efimihate this 1nformationf;
'Ybottleneck wou]d be to co]lect and diffuse 1nformation fﬁ
f?of particu1ar 1nterest to meta1work1ng firms throughoutff
‘1the country

(é)éEstab11sh ah organ1zat1on to represent the 1nterests

:§ofksma11-sca1e 1ndustry 1n appropr1ate goverment
: ' siand to protect 1ts members from '
'5encroachments by the large firms. The 1arger,

ffwea]thier, estab11shed f1rms are members of

jfthe Agr1cu1tura1 Mach1nery Dea]erssAssoc1ation

jThe smal]er f1rms do not hav ian analagous

iassoc1at1on‘andt'urrent1y have no 1nput or
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fBoar of nvestment;(BdI) fiQUres S
*indi,cate_ hat\for FY 1974 loca]

iprod tion exceeded sa]es by 1 079 un1ts,(33XE

. Fi ﬁre represent1ng approx1mate1y one thirdé
ﬁof the government order. The government
fcou1d have supported local industry during o

%1ts critical growth stage by purchas1ng“]ocalj

;as opposed to foreign t11]ersf"If‘]oca]

'farm equlpment producers had been; uff1c1ent1y

iin matters of part1cu1ar 1nterest to the small firm tax breaks, 1

éf‘"a"°1"9: tariff protect1on to name a f“w Mobi]izat1on of sma]l firmS:°" “
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ta number of firms about this proposai but has to;date received onTy

ew. ‘es ,nses from companles 1nd1catinglan 1nterest

vasmall firms can organize themseTves into such an association,'

[they w111 be Tess susceptib]e to exp]oitation or manipuiation b their»

I[Targer counterparts It must be recognized however, that ther ar_;p

'fgreat difficulties 1nvoTved 1n attempting to organize firms which are
gproduc1ng the same product and are essentia]ly competitors themse]ves

The preceding discu531on has focused primarily on the benefits to
_ibe derived from the mobiiization of smaTT firms producing agr1cu1tura1

ut has assumed that each firm produces the entire unit on 1ts

1!equ1pment’;{

1y and suggests cooperation among small firms in areas other than produc--

‘X/,- The 1dea of 301nt production of farm machinery has been promotedpf}?f*

fby» r. iBart Duff and thTS particu]ar approach has been 1nitiated in Mindanao.
fAt Dr Duff s suggestion, the Davao Metal Industrial Assoc1ation has been
ford:nized to manufacture and market agricultural equipment The Assoc1ation-

:fcon51sts of 33 firms,veach of which would contribute a component or ser- ~-g

'fvice n‘which 1t has a comparative advantage.. More spec1f1ca11y, some

:ffirms'would build parts, one finn woqu assemb]e the machine and another

iwoqu be respon51b1e for saTes and marketing. This approach, 1f 1t becomes]

;operational coulg;result 1n the production of better quaiity, 10wer priced;f

imachines dﬁAs of this writing, the Association has not gotten off 1ts feet .

ﬂanlione member expressed the opinion that the Association cou1' not'functio
fwithout some government assistance.e The nature or scope of thi required
“aid was not spec1fied

The Marsteel Corporation’provides us with L S

;subcontract sy'tem”approach “is a-vis productiocavpa,q

fmeta]working shop tou”rov1de 1tTW1th component‘”which cannot be economically:
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;us hat: the cUrrent market for threshers 1s smaTT and does not justify St

émass production w1ti capitai inten51ve production methods.‘ The thresher, :»«
Eas designed by IRRI, requires Tabor-intensive production processes which
iarv;too costly for MarsteeT's mode of operation Bernas pointed out to us
fthat smaTTer firms can economicaTTy fabricate the thresher but do not have T
fadequate marketing and distribution systems.(34) The current arrangement ’

@benefitsgboth parties 1nvoTved “the small- firms seTT the completed product ‘

;toﬁ;arsteei thCh in turn performs the marketing function after attaching

th Marsteel Tabel to a1l units.

:°Exten51on of IRRI designs to remote areas. We‘visited manufacturers

iof.rocal agr1cu1tura1 equipment 1n Davao and GeneraT Santos and as of f

;this_writing,;;one are fabricating IRRI de51gns., One firm bu1Tt a proto- B

v\a>¥ of an IRRI power t111er in 1973 wh1ch was tested and approved by
@IRRI engineers The firm, however, dec1ded not to commence pPOdUCtTON.i

iOther companies have designed their own equ1pment or are. produc1ng the

zioca;’variety of the thresher, and are not 1nterested 1n the IRRI designs.

EWe asked the various companies}why they had chosen not to produce the

jIRRI equipment The responses'are as fol]ows
(T) One Tocalfinven or¢and entrepreneur, who has designed and

"'anufacturing hTS own t111er, ton us that it
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(2) Som *farmers have expressed dissat1sfaction w1th the IRRI

'{product The op1n1on of some end-users 1s that the t111er
E1s too’ heavy and the be]ts break eas11y. The most frequent]yji
hexpressed comp]aints regard1ng the thresher are that (1)
ﬁgrain recovery is low and (11) the seeds are cracked and
jcannot be used for transp]anting., |

Demand for power t1]1ers is weak. One reason for th1s is
:the unava11ab1]1ty of cred1t to the farmer Requ1rements o
ffor obta1ning a loan from the PNB (Ph111pp1ne National Bank)
'or the DBP (Deve]opment Bank of the Philippines) are extremely
‘difficult (and in some cases impossible) for the sma11 farmer
fto3meet. The farmertmust put up co11atera1;if the bank.does'
;not“permtt;refinanctng, it will foréclose should the'farmer ,
_fa11 to meet his payments. (35) The farmer's lack of tra1n-‘}v

;1ng on how to operate a machine was a second epranat1on

1for,weak demand Accord1ng to several manufacturers, a
ffarmer 1s reluctant to 1nvest in a techno]ogy which’ he

;doesn t understand

lSome manufacturers feel that the IRRI equipment 1s 1nappro- 5}
vpr1ate to the part1cu1ar needs ‘of farmers in Mindanao ;Théjgl
javerage farm s1ze 1s re]ative]y large and the tractor can f?;f
‘prepare the Iand much more qu1ck1y than the power tiller i

‘Cont1nuous cropping 1s practiced 1n the area and t1me11ness;jp;

ai_atherefore an 1mportant element As for the thresher, S
the Cotabato type reported]y has a greater threshing capac1ty~

than the IRRI model (35-40 sacks/hour as opposed to 20 sacks/ -




nd,_sdin the process of expand1ng his product1on capabilities
fter is?shop 1s completed he w1TT manufacture the IRRI t1TTer, thresher
Q;an"seeder., In str1k1ng contrast to other manufacturers we talked w1th
.ﬁhe feeTsfthere is a potentiaT market for IRRI equipment The reasons |
:Gare as, foTTows " 1' /‘_ | ,,; . t'”’ L
(T) The average farm hon1ng 1s 8 12 hectares wh1ch is suff1c1ent
Tﬂ'f.f‘coTTateraT fbr obta1n1ng a Toan He therefore feeTs that cred1t
'his not a constra1nt

iK?)iThe opportun1t1es for do1ng custom workfare many, therehy

fequ1pment
2(3)SFarmers 1n Cotabato are aTready emP1°¥1"9 modern farm technoTo-
3Fi§g1es and are recept1ve to the 1dea of using mach1nes.
KAjfThere 13 a seasona1 scarc1ty of fanm Tabor 1n the area, due to
A‘ﬂdthe presence of banana and pineapp]e P1antations (Stanfilco and-
:fDoTe) (36)

;fTo date, extension of the des1gns to remote areas of the Ph111pp1nes

f{and‘fther As1an countrie 'has,met WTth 11ttTe success.. The maJor1t of
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rof serVices research developmentf:publicizing the availability of deSigns,

';providing7deSign at. no'cost, contracting with manufacturers to buildfax

tprototype testing”andjevaantion of industry prototypes. provision of

iftechnical “assistance.

,The importance of these functions 1s supported by the experience of

}the UniverSity of;the Philippines at Los Banos (UPLB), which designed a f
;flatbed dryer but appears to have not achieved much actual adoption Pro?
fmotion and difquion of the technology have been hampered by lack of the {
dnecessary financial resources The Agricultural Engineering Department

at the UniverSity prov1ded us w1th a list of Slx manufacturers who are |
allegedly producing the dryer, but when we interViewed one firm who was

von ‘the list they were not produCing the dryer.(37) ‘The number of firms
_actually produCing the deSign is limited

| The experience at UPLB emphaSized the importance of gOing beyond the
:TR&D phase. In IRRI's case, it cannot be realistically expected that- IRRI
rcan prOVide all the necessary transfer and diffusion serVices to all areas
?Wlthln the Phil ppines and ASla as a whole. It would appear that local and
fnational institutes, such as univerSities and government-sponsored research
ffaCilities, would be. the appropriate vehicle for facilitating the transfer
aof technology from the institute to the commercial sector. By assuming l‘y'

jresponSibility for some of the serv1ces, national institutes would relieve

fIRRI §" burden and facilitate the technology transfer process This approach.ﬁﬂf

;hasdtheiadditional benefit of developing the capabilities of national institutes

&toitak overp'he“actiVities currently performed by the IRRI--i e s indigeni- o

2at the R&D and domestic technology transfer process This could serve

rtoﬁ hance.theﬁcountry S. problem-solVing capabilities and reduce its reliance

;on.foreign aid“
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‘Asﬁof:this writing,‘re1ative1y 1itt1e‘attentionuhasfbeenfgiVenhtog

;mi]e;of one another.

Current IRRI policy 1s to distr1bute sem1-annua1 reports and b1ue-«~
fpr1nts to manufacturers express1ng an 1nterest 1n IRRI designs Our find-
é1ngs 1nd1cate however, that ava11ab111ty of designs at no cost to the
:manufacturer and d1ssem1nat1on of bluepr1nts upon request may not be ?
fsuff1cient to st1mu1ate product1on of agr1cu1tura1 equipment We ta1ked
;with one manufacturer 1n Genera] Santos who had obtained cop1es of a]]

?IRRI report'“an ﬂb]ueprints, which were neatly stacked in a corner and

‘coveredAfwrt;‘féf;f.,mff

Not on1y are the maaor1ty of manufacturers current]y produc1ng IRRI
“designs physically. situated near the IRRI complex, but most ‘of them have
imaintainéd?ciose;contactlwithgthefInstituteffOr]severaTIyearsi“,Relative1y;
fhaveicommenced product1onaofwthe.techno]og1es. 10ne‘poss1b1e,exp]anat1on
for the failure .of firms to exploit. the technology may be the lack of infor-
.mation regarding the- existence of the designs. At a recent:seminar given
by the authors of: this!report prior to their departure from the Philippines,
- IRRI staff discussed. the ‘prospect of publishing a short: newsletter.for

inationa] and international circu]ation., ThefneWSTetter‘wouid;sérVe{agyan,

IRRL: his aooroach wou]d serve the pburbose: of oub1ic1zina ‘the wnrk
fbeing conducted at IRRI and 1nform manufacturers of opportun1t1es 1n agri-

Ccultural equipment production. ' It‘must be recognized, however, that wt

?caHJbe‘accomp11shed;throy9h‘widegqnrcu]atagn;of?a;neWSlettej;:-m,iﬁilﬁuf
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'“"hould not b ;a substitute for persona] contact‘

‘?It should also be

‘noted that the n1t1a1-ma111n 711st for the newsletteriw111_necessari]y

someone hasn‘ 1take the time and troub]e to ident1fy and contact:these f
fims.

Persona] contact between IRRI techn1c1ans and 1oca1 manufacturers
and farmers appears to be an 1mportant e1ement in the techno]ogy transfer»
fprocess Acceptance of IRRI des1gns has been the greatest 1n those areasi
;where th1s contact has been at a max1mum.y we fee1 that increased contact
vmay acce]erate the rate of adopt1on 1n more remote areas Although th1s
"would 1n1t1a11y be an add1t1ona1 burden on. IRRI--and 1t 1s recogn1zed that;
1IRRI manpower 1s a scarce resource--th1s ro]e cou]d be eventua]]y trans- ;{
‘ferred to 1oca1 1nst1tutes involved in the des1gn and diffusion of appro-~;
,pr1ate agr1cu1tura1 equ1pment

Increased persona] contact wou1d fac111tate the acceptance and transJ

;Lfer of techno]ogy from the research 1nst1tute to the commercia] sector.;bt

'aIt would a}so function as a feedback mechan1sm f traveling techn1c1ans

5}wou1d ecome‘a conduit for comp1a1nts and prob]ems on currently ex1sting
f;equ1pment and wou]d simultaneously be exposed to the needs of the manu- o
7facturer/farmer.A This would place IRRI 1n a better posit1on to identiﬁy

‘fpotential areas for further R&D.

'D. ' Contributions to"Development

......

Deve'"pmeft of“the meta1work1ngindustry,and th“ agr1cu1tura””equ1p-;

;jment'sector‘1 part1cular, can contr1bute sign1ficant1yAto th overall:
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fthe 1ndustry are concentrated in the Greater Mani]a_Area ‘ Howeyer,ptheu

?pf ential of the remaining 41% scattL

5be overTooked A more intens1ve campaign!“dvert1singvth v u;ej:u?}%

fsimp]e, Tabor-intens1ve technoTog1es, TOTTowe by’acceptance and produc-—'t

it1on of the des1gns by the sma]] firm coqu haVe the desirab]e effect of

fpartial]y fquiTTing severa1 deve]opment object1ves.: These 1ncTude,_1n

fno particular order the deve10pment of out1y1ng areas,,creation of‘ ob

t“opportun1t1es more equ1tab1e d1str1but1on of 1ncome, reduct1on of re11ance
jon 1mports and deveTopment of" human resources

The 1ntroduction of 1ntermed1ate, Tabor-intens1ve technoTogles which

‘can be produced by smaTT f1rms 1rrespect1ve of geographicawaocat1on wou]d

jperm1t greater 1ndustr1a1 act1v1ty in ruraT areas In some cases, produc- :
ftion of IRRI equ1pment has enabled the owner/operator to more fu]ly exploit
Lex1st1ng plant capac1ty which was prev1ously 1d1e or under ut1lized (39)
}In other cases product1on of farm mach1nes has generated emp10yment 1n |

fthe industrial sector As has aTready occurred in the case of several

:T:rmsvproducing IRRI des1gns, labor requirements 1ncrease, thereby resuTt-
f1n empToyment creation for those f1rms._ This in turn shoqu somewhat stem

;theyf]ow of peOpTe from towns to c1ties a phenomenon pTaguing many develop-

'?xcountr1es and in part caused by the Tack Of JOb OPPOVtU"1t195 i“ rural

iareas: The n T'demograph c f:fect however, wiTT depend on the leveT”of

.overall Job creatio ‘gthe:non agr1cu1tura1 sector reTative to the Tabor

fdlsplacing effect 0 the:mach1nes.

fivaTuabTe'ﬁpjn‘off of the 1ntermediate technoTogy approach may be‘

P

ot1on‘o ka more equitab]e distuhbution»ofﬁincome among metaTwo ;dng

';ority of metalworki e‘Ph11ipp1nes are sma]



;1mports Engineers at IRRI have deswgned farm machineryt'h1chieic£;*fii!

fm1ze ut111zat1on of 1oca1 resources In the case of the power tj]le”f”for
,examp}e, the 1mport content averages about 35% of the7”?”‘ el ov 60

5of the cost of 1nputs The maJor 1mported component 1s,the eng1ne wh1chf

icosts approx1mate1y P—1200 for the standard 8 hp model

;1fIf we assume that
fthe fore1gn content of a 1oca1 t111er 1s 35% of the se111ng pr1ce, the

;forngn exchange cost 1s about P—2520 In comparison, the foreign exchange

‘cos fof a Kubota t111er 1s approx1mate1y P-14 000 (See Tab]e 8 ) Even
Tafter tak1ng account of the larger capacity of the Kubota, 1t 1s c]ear]y
ja heav1er user of fore1gn exchange

. Wi On a per hectare bas1s, the compar1son of the 1oca1 tt]ler to its

indicates‘p fore1gn exchangt

c]osest subst1tute, the 6 hp hand tractor mode}

sav1ngs of 4 4 pesos per hectare per annum 1n the,cas o;

:Tab1e 9)

subst1tut1on (see

The sav1ngs wou]d be evenf'reater“when compared;

th* current purchases of:power’t111ers are by newcomerskto mechanizatio

who ‘are; SW1tch1nguurom the'trad1t1ona1 ‘use of carabao “The ‘for



.

' 1ncrease

The ‘growth of the. Tocal ‘farin lichinery sector has contribited to

fpreference for h1r1ng sk111eﬂ 1abor,;c1t1ng the  xpense 1nvo]ved 1n |

,tra1n1ng a’ novice However,‘ hron1c“shortéges of sk111ed labor have

fforced them to take 1n apprent1ces.



TABLE 8

A LOGAL TILLER
LCosts to Manufacturer

Foreign exchange (35% 0f 7200 or 60% of I
total costs) R 2520

(inc]udes engine P-1200 voller .chains.
sprockets, bearings, sea]s)

-Labor: 9258;
‘Local Materdals and Overhead: -14525“‘
‘Total Costs: 4260
‘Manufacturer's Profit (30%): o
Dea]er s Mark-up (30%) . l§§§;
ffF1na] Se111ng Pr1ce | .Pf;7?§§?

B KUBOTA TILLER

" Foreign Exchange cost of 1mport ?o14 ;000
~30% Tariff: 4,200
}Approx1mate1y 55% Dea]er Mark -up: 9 800_

vSe]11ng Pr1ce -31,28;000(



‘Source:

Capita] and Labor Requirements for- D1fferent
Jievi/Land: Preparation Techniques':: '

‘Power Source

1 - Carabao

Hand' tractor: (6 hp) and

carabao

‘ ﬂIRRI hand tractor (7 hp)?'

“‘and‘carabao-

g ﬁHand tractor (12 hp) andi

- carabao

‘Four-wheel tractor and
carabao T

. - Hand tractor (12 hp)

7 }fourfwheelft”a°t°r-77

"79¢

" TABLE ‘9

Pesos’ per’Hectare per. Annum

Capttal et

37
50
a
51

o
78
96

Foreign Exchange -

2.5
ina
8.9

19:0°

18.9°
33.0°
32.3°

Shar1ng in Development, a Programme of EmplgyméntLAEqU1ty, and

Growth for the Philippines, International Labour Organ1zat1on,
Geneva ~Table 126, p. 529. :



Fooriores

(1) :The 14 sub-groups of the metalworking industry are the following:

" :(a) manufacture of metal products; (b) machine-tool industry; (c)
power engine and general industrial machinery; (d) transportation
‘equipment industry (&) farm machinery and equipment industry; (f)
heavy-machine building industry; (g) construction and mining machinery;
(h) electrical machinery and electronic equipment industry; (i)
‘chemical processing machinery and equipment industry; (j) food pro-

duct machinery and equipment industry; (k) textile and shoemaking
machinery industry; ?1) office machine industry; (m) appliance
industry; and (n) service industry.

(2) National Science Development Board, Metalwbrking_fndustgy of the
B Ly, T ey e
@) id,p.5
W owe
(5) Ibid:, p. 5
(6) Ibid., p. 129
(1) Ibid.,p. 216
®) e
(9) 1idsp 2
(10) i, p. 10
an i, p. 14
(2) 114, p. 18

(15);,ﬁrﬁdﬁ&fﬁj6ffInférﬁatioﬁéTfHafveSter;‘Maéséy.Fer§u56h énd‘thﬁfDeé}é}éfg
... also popular. Combined sales of tractors by these companies and Ford
- represent 85% of total tractor sales in the Philippines. . =

(16)3;D.N;’Porter; The Market For Farm Machinery, Working Paper for Agrie
.« cultural -Machinery Sector Survey, Manila, Philippines, March 1974
.zg}ifT(Manila,‘Philippines: Board of Investment, 1974), p. 12. = -~ =
(17) Ibid., p. 13
(18). Tbid., p. 27



{‘fI’b1d = p. 19

{21) In 1966 the Philippines obtained 61% of total imports of agrwcu]tural
" equipment and parts from the U.S., and 15% from Japan. In 1972 this
‘percentage dropped to 37% and 9%, respectively. Other foreign
sources of agricultural equipment are West Germany, Australia, Italy,
Okinawa, and Singapore. See Agricultura] Machinery and Implements
Sector Program: Progress Report No. 2.: (Sydney, Australia:

W.D. Scott & Co., November 30, 1973), Attachment 3 (p).

'(22) Porter, Market for Farm Machinery, p. 19.

;(23)f-Noe1 Reyes, President of Muller and Phipps, pr1vate 1nterv1ew he]d,
" 7in the Philippines, August 4, 1975. PERSEEE

(24) ‘Luis Bernas, Marketing Manager of Marsteel Corporation, prlvate
“interview held in Manila, Philippines, August 11, 1975.

~(25) : The four firms which have developed and marketed their own designs
-+ are the following: Marsteel Corporation--rice mill; E. M. Marinas
~and Sons Manufacturing--multi-purpose dryer; C&B Crafts--thresher,
‘A. P. Rodriguez--midget thresher.

‘(26)2<Gaba1don, a native of Cotabato, designed a thresher in the 1950's.
, A number of local manufacturers have copied his design and it has
gained popularity among farmers. ,

(27) A survey of metalwurking firms revealed that 18% of the respondents
+ conducted R&D activities. Of those, the majority were larger firms
employing more than 100 people. Further information can be obtained
- from the publication entitled, "Profile of the Metalworking Industry,".
published in 1974 by the Meta]s Industry Research and Deve1opment
Center

(28)' Edilberto Uichanco, Vice Pres1dent and Manager of Corporate Farm
. Systems Division, G. A. Machineries, Inc., pr1vate 1nterview 1n
Quezon City,. Philipp1nes, August 5,,1975 g . «

(29) Arsenio Dungo, Kaunlaran Industrial Shop, pr1vate 1nterview 1n
- lLaguna, Ph111ppines, Ju]y 29 1975,

(30)“Luis Bernas, private 1nterview, August 11 1975

”KBI)f'Edilberto U1chanco, te]ephone conversat1on 1n Mani]a, Ph11ippines,
g ﬁﬁAugust 30, 1975 o , i S

;(32)?§Ernesto Tubon, private 1nterV1ew at the Nat1ona1 Gra1ns Author1ty
w';'in Quezon City, Philippines August 28 1975

‘(33);3These figures were obta1ned from Joseph Pern1a, Executive D1rector i
- of the Commission on Small and Medium Industry, Board: of: Investment{;
in the Department of Industry. The figures given are the:IRRY <. ...
machines manufactured and so1d by nine f1rms.,



(34)

(35)

(36)

‘(,37);

(38)
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Luis Bernas, private interview, August 11, 1975.

“We talked with officials of PNB, DBP, and a Commercial Bank in Davao,

and were informed that they were reluctant to grant loans to small
farmers because of the risk involved. None of the banks has approve
a loan to a small farmer for purchase of agricultural equipment,
although the PNB and DBP have received applications for such loans.

Romualdo L1ms1asco, Manager of Steelpride Industries, private 1nter-
view held in General Santos City, August 21, 1975,

‘Bonifacio Isidro, proprietor of C&B Crafts, is currently manufacturingx
~the IRRI thresher, a thresher he himself designed, a cultivator to
be used in conjunction with a carabao, a dough roller and pumps for
“home use. He made no mention of fabricating the dryer designed by
'UPLB. Mr. Del Rosario of UPLB provided us with a list of firms,
~.which included C&B Crafts, fabricating units of the dryer,

Hisstated reason for not producing IRRI-designed equipment is its.
apparent unsuitability to the needs of the local farmer. In essence.

he does not perceive a market for the equipment., His competitor, o
however, is p]ann1ng to commence production of IRRI t111ers, threshers,g

~and weeders.

(39) .

National Science}Déve]meent Board, Metalworking Industry, II, p}fél?g




;Farm Machinery Dealers

;conducted:over:twenty dealers in farm machinery were surveyed; Most’were‘seller53

,of everal products manufactured either in Manila or 1mported hi]eiaffew ff'“f[
twere small;manufacturers engaged 1n selling their own single m, ufactured product}

'New dealerships were being established monthly 1n Cabanatuan Cityfwhich had over |

~53 machinery dealers, several of Wthh had regional offices aroundtthe prov1nce. -

Sales:

The purpose 1n talking topdealers was to ascertain what type of enterprise

;was carrying out the selling function. what their linkages were to manufacturers

fand'technologyldissemination programs, and what range of services and other

jmarketing factors might be 1mportant for technology adoption considerations.
:we therefore dld not conduct a precise marketing study comparing sales of 4-wheel
fto 2-wheel tractors and 1mports to local brands Our sample was biased inrfavor

fof dealers handling the locally made type Nevertheless, the dealers 1nd1cated ‘

;that sales*’f fou, wheel tractors, all imported, were continuing at about the lf;t,

}same rate as 1n p‘¢v1ous years,illn Mindanao they were more prevalent than the ;

fhand tractor which had not become popular as 1n parts of Nueva EciJa Some

freasons given were lack of’irrigation,fdifferent soilljypes, the prevalence

'“}'Vmak because of,the nature of the data reported however,aitaappearsﬂthati

flocal brands sell two to. four times as many units.,
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The power thresher market:seems to be reversed from the til]er;market

a519n1f1cant e]ementﬁin theiiarket Many dea]ers 1n Nuev_gEciJa had IRRI designs

on dlsplay and felt that the farmers were preoccupied w1th t111ers dur1n;‘Jand

‘preparat1on but hat when harvest arr1ved by December there would be strong

1nterest 1n thegportable‘thresher

The pr1ces quoted for t1]1ers ranged from 95 250 to P7 323 for the local
types The dealers c1a1med that these went to farmers w1th an average of “
2 to 3 hectares 1n Nueva Ecija and somewhat larger ho]dings in Mindanao 4 The-
1mported types ranged 1n pr1ce from P8, 550 to P32 000 and were bought by o
farmers w1th over 5 hectares Four wheel tractors cost between P62,945 and
P200 000 and were purchased by owners of at least 10 to 15 hectares m1n1mum
and were used extens1ve1y for custom p]ow1ng , | -

Apparently, 1nf1at1on 1n the price of imported ti]]ers over the last two
years has been greater than for the domest1c ones resu]t1ng 1n a price ratio
of domest1c to 1mport of 1/3 or 1/4 Some dea]ers believe th]S pr1ce d1fferent1a1

“““““

w111 a1d the 10ca1 types 1n captur1ng a larger share of the market Other dealers'

fee] that the 1mportsn rewsuper1or and w111 ma1nta1n status quo vis a v1s the

flocal mode]s presently be1ng manufactured

A numbervof four whee1 tractor‘deaiers expressed concern that they might
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were being sold to wealthy and "privileged" fammers for larger. comercial rather

‘than fanfly:farming, particularly in Mindanao.  The Windahao.market had to’

‘shoulder anextra PB0D"to over: #1,000shipping costs on al1 machinds  from Minila.

‘Einancial:
DeaTers’enter:1nto”numerous relat1onships w1th;thefmanufactUrersrwith

frespect

or*branch ff1ces and upon othe?;special c1rcumstances Some pay 1n cash,hh

Jothers are g1ven 60 to 90 days of cred1t by the manufacturer W1th a percentage

3down_ However,‘the manufacturers may be forced 1nto h1gh interest short term

ﬂborrow1ng toif1‘hncwfwork1ng cap1ta1 and hence, are re]uctant to extend credit

fto dea]ersi55S1m11ar1y, the dealer may rgweive from 30% down payment from the

'3‘§30 to 90 days at 14% w1th chatt]e mortgage'for t111ers and"

‘ ortgage for four wheel tractors F1nanc1ng 1s ava11ab1e under the _
?CB:IBRB program, Masagana 99, and the emergency 45 day foot and mouth disease -
jprogram Part1c1pat1ng banks are the Rural Bank, Deve]opment Bank of the ,:
2Ph111pp1nes, Ph111pp1nes Nat1ona1 Bank, and Land Bank S

When asked what profit rate was being rea1ized, some dea]ers did not glve;

a response wh1]e others sa1d between 15% and 35% S1nce many manufacturers

_weremreach1ng 30% to over 50%"prof1t, 1t1’s;reasonabie to be]ieve thatlproducer/'

»to buy1ng the machine
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A]i dealers extend guarantees on a]l working parts They‘ciaim to offer

‘?a complete range of service and repairs as wel] as spare partsfi‘We:were not
}fablegt verify this c]aim. However, some farmer interviews indicate that spare
iparts were not a]ways readiiy avai]abie
o While some dea]ers oniy gave 1nstructions in the office, other deaiers ;c;:
fsaid they gave domonstations, the maJority of which were conducted 1n the fie]d,
{not 1n the showroom Insofar as many farmers have had no prior experience
fw1th machinery of any sort, it would seem that competent instruction in the o
ﬁfieid w1th fo]]ow-up superv1sion would lead to both better maintenance and more
feff1c1ent operations as weli as avoidance of accidents | |

In Nueva ECIJa adverti51ng is still being carried out by a very few, while
in Mindanao several dea]ers go on the radio and utilize newspapers and magazines

Genera]]y, the deaiers also carry pumps, some hardware supplies and: even l
\competing brands of tractors While we frequently saw both imported and Iocai
tiliers 1n the same store, only seldom did we find two iocai brands together. :

The deaiers were c]ose to the farmers and heard reports from actuai fie]d
operations Wh1Ch they passed on to the manufacturers One or two were instructed
‘by the manufacturer not to touch anything on a machine that broke, but to ’
,return 1t to the factory at once There appears to be. a consciousness at. all

iieve]s*tohmake note of performance and seek 1mprovements, particuiariy when

7thefma facturer 1s a sma]i locaiiy based one as opposed to the intermediate

and Iarg Maniia based f1rms

As mentionedfeariier, some producers do- their own sei]ing In a few of

ftherlarger of‘the sma]] firms, the owners carried ‘the customer order list ianyffp

'f}ﬁfThey seem to be able to market and produce their products_’;

Faced W1th the question of expan51on, som"'se the sky -

,asftheaiimitidwhile others are content w1th their existing 51ze

3manufacturer who does expand he must con51der aiternative manageria] struct_resae
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and approaches to marketing‘"ﬁFor the re{uctant enterpreneur one“must f1nd out

1f he ‘holds h1s'att1tudeVbecause“h_ is content to rema1n as ls_ ‘because he i

is 11 prepared to assume a more ticated management ro]e

any,eve‘t as“some of these small firms grow,,they w111 requ1re techn1cal

assistanc,rand advice of which they shou]d be made aware.



_GOVERNMENT . POLICIES

Introduction

o matter what: the approdch or. the type of technology, sensitivity to
‘the political context in which'a project such as IRRI's is operating is.
essentia, for govermiet olctes often npact more strongly thn aything
else on. the ‘potential for success or failure of such a program. - This
‘section of the report describes governmental activities which may encourage
or inhibit the growth of the number of small entrepreneurs and small. consumers
who ‘can-benefit from a program such as IRRI's and can participate in the
overall process of socio-economic development in'the Philippines. Special
attention is given to incentives for small and medium-scale industries
credit policies, education, and problems in communication.

Incentives to Local Industry

The first development obJective of the Philippine Four Year Development
)Plan FY 1974-77 calls for "maximum utilization of the labor force, or more |
5specif1cally, promotion of employment and minimization of underemployment "(3)
fIn contrast to v1rtual neglect of this obJective in the past(4)government
mpolic1es now encourage small‘and_mediumescale 1ndustr1es us1ng,labor-1ntensiver
fproduction processes Such industries which are7morefsuitable¥to”the"
frelative factor endowments of the LDCS cannot only help in lessening | |
femployment problems but can also aid regional development and the decentral-.

1zationdofgindustr1al activity by helping to stem the exodus from rural to ;[

'urban areas

Whereas the University of the Philippines Institute of Small Scale

{Industv_es (UP ISSI) was until recently the maJor institutional promoterx”
.kof small’and medium-scale industries, the governmenf)‘lj‘ W supportin

ﬁindustries through a variety of institutional channels and through various,g
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poTicies’geared toward econamic reform:  OnéSuch channel fs”the  Departmént

of Industry's Commission on Small and Mediun Industries :(CSMI), a 12 membe
ragency created -on June 21, 1974 to a1d the deve]opment of sma11 and medium-

jsca1e 1ndustr1es through prov1d1ng techn1ca1 and managerial ass1stance(5)

One project of CSMI 1s the ‘Mediu :and“Sma11-Sca1e Industr1es COOrdinated

:Action Program (MASICAP) begunhb Vthe Deve]opment Academy of the Ph111pp1nes§

f1n September 1973 and subsequent]y'absorbed by the Department of Industry on:
July: 1, 1974,

jIn the context of a development program for sma]l and’ med1um-sca]e
~industries, MASICAP performs a specific function. It-assists the
rural entrepreneur avail of bank credit by preparing with him the
project feasibility study and assisting hzm comply with all the Tloan
‘papers required by financial institutions{6)

TWh11e MASICAP comp11es an extens1ve loan app11cat1on and the on1y costs
.1ncurred by the sma11 entrepreneur are for mater1als and secretar1a1 4
serv1ces the f1na1 dec1s1on Jn’whether or not the 1oan 1s to be granted

‘rests w1th the particu]ar 1end1ng 1nst1tut1on.. Dur1ng the fisca] year

n756 sma]] and med1um-sized proaects(Z) At the t1me of the wr1t1ng of the
iMASICAP Annua1 Report FY 74-75 ‘the loan proposals of 217 proaects had

:a1ready been dec1ded upon by the particular ]ending source, of the 217,
}215 proaects had been approved For 10ans(8)

For examp]e the proprietor of Stee1pr1de Industr1es 1n Genera1 Santos

;City, South dotabato, recent]y rece1ved a 450 00 peso 1oan’from the DB'f

sme1tted a proposal comp11ed by MASICAP s Southern M1ndanao

_assistance team., Hav1ng obtained the 1oan"L1msiaco has a]ready begun to

‘expand h1s ex1st1ng production faci]it1es.f

Th“wexpans1on wi]] enab]elhim tOi

gproduce a 1arger number of agricultura} impTements  and. emp]oyfhifl‘”v,”’“f



‘engineer: and ‘an .additional 25 workers..

subiitted was extrem61y comprehens1ve, it included not

ronlyﬁbiconplet econom1cifeasib11ity study but a]so a discussio of,the :

sign1f1cance of: Steelpr1de 1n he1p1ng the expans1on of rura] activ1ty”1n

‘South Cotabato‘

,Real1zat1on of the Stee]prlde expans1on program will benefit
rural areas of South Cotabato. Agro-industrial machineries -
could be sold at cheaper price due to the expected cut down
on transportation costs. Most farmers will be able to avail
of these opportunities. Our country's food production
program will therefore be bo S§Ed thus accelerating our
economic growth and progressi9 :

,The f1na1»section of the MASICAP study was devoted to contr1butions that
Stee]pr1de'cou1d make to the Ph1]1pp1ne economy as a whoIe ~These included
'generat1on of more JObS, a1d 1n reducing the re]iance of the Phi]1pp1nes on
,1mported farm equ1pment, and more tax revenue for the Iocal and nationa]
-government

In add1t1oi§to MASICAP four Smal] Bus1ness Adv1sory Centers have been

'festab11shed“by the CSMI 1n Zamboanga TacIoban San Fernando La Un1on and

céLegaspI C1t¥J‘ The funct1 onf these centers 1s to prOVIIM anagement

v?consu]tancy and anaIys1s of sma]] business probIems These four centers

ﬁwerensta ed .n 1974, 1t has been proaected that an add1t1ona1 seven w111

jbe dwspersed throughout the country withln the next three years.

For evera]’years the Ph111pp1ne,government has encouraged investment

“in - 1ndustr hthrough a var1ety of 1ncentives"1nc1ud1ng such measures as profitﬁ

yrem1ttan_w, tax exemptions and deduct1ons from taxable 1ncome(]0) The Board

_of Investments (BOI) adm1n1sters such 1ncent1ves and a]so prepares a l1st
‘of preferent1a1 areas for 1nvestment known as the Investment Pr1or1t1e 'PIan

f(IPP) The p]an 1s a- Iist of 1ndustr1es 1n wh1ch 1nvestment shoulxtbe,.
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fencouraged?because there*1s*afgap*betweenapotentfaIJdemand*and?present L

fand are:therefore not eligible for the~government 1ncentives‘mentionedfabove.i
iIndustries now on the BOI S prior1ty 11st 1nc1ude}an1ma1§feed and anima]
Thusbandrv, poultry farm1ng, and agricu]tural 1mp1ements and machinery
Ear]y Investment Pr1or1ties P]ans were cr1t1cized for over]y genera]
‘objectlves and no c]ear cut rationa1e for many of the industr1es 1isted as
:l"prior1ty.f(]])Many of the IPP s obJect1ves now reach beyond simp1e encour;

;agement of 1nvestments to deve]op local 1ndustr1a1 production capacity for

fcerta1n products Newer andviore spec1f1c po]1cy cons1derations 1nc1ude

}promotion of smal] and edium-sca1e 1ndustr1es and the encouragement of

}reg1ona1 deve1opment Accord1ng to the Internationa] Labor 0rgan1zation S

;Sharinq in Deve]opment-- Programme of Emp]oyment Equ1ty, and; Growth for

:the Ph1lipp1nes the BOI sh1ft to more specific p011cy and strategy

*cons1derations has, 1nfrea11ty, meant 11tt1e,

Actual BOI registrations in 1972 show a continuation of large-
.scale and capital-intensive concentration of the past, in spite of
efforts to the contrary. What is of particular concern is the
" fact that, even with the best intentions, it is administratively
difficult for the BOI to reach the smaller and more regionally
dispersed firms. And yet these represent a very important
“untapped potential for output generation and employment growth.
It is virtually necessary fgs a firm to have a Manila office to
.obtain a BOI registration! - , ‘

iAvailab]e data regarding the‘power ti]ler 1ndustry appears to“support this

:statementu? Asﬁof}Apri] 1974ﬁ'thexBOI had two compan1es Marstee1 and: Seacan;
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In ear]y 1973‘the government revised the Tar1ff and Customs Code 1n

ff Tocal ly-made products wi th}‘i,l 'f‘

torder to enCOww'age th

1nd1genou Aresources thereby discourag1ng an excessive re]ianceQ

ionhtmports ;'hJ]e'thfptar1ff rate on power t111ers 1s 30%,, .
»threshers are only subject to a 10% duty N1th the Cotabato-type thresherg
hav1ng been ava11ab1e since the ]950 s and the recent commercialization off
the IRRI ax1a1 f]ow thresher, should not the tariff rate for threshers be
comparable to that for power twllers 1f imports are actua11y to be |
d1scouraged?

The 10% duty on four whee] tractors is a more debatab]e issue On the
'one hand thete 1s no local 1ndustry wh1ch present]y manufactures four whee]
'tractors and cou]d be st1f1ed by the 1mported ones Four wheelers may 1n
}factjuegthe most suitabIe types of tractors for 1arger land holdings, |
espec1a11y 1n areas where sugar cane is grown. On the: other hand if 1oca11y

produced p “”°'t111ers replace the four wheelers, 1ndicat1ng that the former |

ma “actually'be more appropriate than the Tatter 1n some cases, then 1oca11y

produced?:qu1pment‘35u1n compet1t1on W1th 1mports If the government 1s
encourag1ng local product1on through its revised tariff structure, perhaps-'
the duty rates on four whee] tractors should be 1ncreased

Wh11e the government has supported the growth of Iocal industry with

ﬁfmanyf“ew po]1cy changes Pres1dent1a1 Decree No. 287, signed by Pres1dent ‘

';Marcos on Septemberfﬁ; 1973, appears to be in direct contradictman to th1s

~jtrend .According to theydecree, 1oca1 1ndustry was unable to meet the

f;immediate“’achinery“needskof F111pino farmers therefore, 140 m1llion pesos

W eiallo ted‘to the Department of Agrarian : Reform (DAR) to f1nance

ion of's»_ooo ‘hand trac ctors.; In 1973 the R purchase '5;
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99 rate of interest.. Marsteel imported the tililersiand sold them to the DAR.-

’os, the ccost to. the farmer
(]3)the

The:fpproximata co;“ per unit was 28,000 pe

‘was substantially le«s;h17 894 pesok fornthvjloxhorsepowerttilier

;difference being aasorbed by the governmentﬂﬁ According to'*AR officia]s.

The government consummated the contract with Kubota during a period when E
‘hthe 1oca1 agriculturai equipment industry was gaining momentum Avaiiable
i»production figures suggest that local 1ndustry, if given the opportunity,-_¢i
L;could have provided the government with a portion of the tota1 BOI statistics
?;show that nine firms manufactured 4, 014 units ard- so]d 2 935 1n FY 1974
nThere was therefore, a minimum of 1,079 units available 10ca11y which cou]d
‘ihave been purchased by the government Th1S cou1d have supported locai

"ndustry, represented a foreign exchange savings and a sav1ngs to the farmer.

EfCredit Po11cies and Programs

o Severa1 studies 1ndicate that the a]location of credit has historically
fdiscriminated against the development of sma11 and medium-scale industries. N
;1ending 1nstitutions have ieaned heav11y towards short-term loans and required
ico]]ateral instead of recognizing proaected revenue and growth potent1a1 of
isma]l and medium sca]e 1ndustr1es as the cruc1a1 eiements in considering loan
:;repayment pOSSib1]1t1es(]4) M |

‘A quick 1ook at some past: government efforts to provide credit for sma11

“and medium-scaiel;ndustries indicates that several programs have been largelyQ

;unsugpessful in fu1fi11ing their objectives.v One such program was undertaken;

fin 970 bvﬂthe University of the Phi]ippines - Institute for Smali Scale

f,n uStriesg(UP ISSI) which was to assist the sma11 entrepreneur with his loan:

Qproject preparation., Loans were aliocated from*Social Security System (SSS)
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been allocated out of a total of loﬂmillion that had been made available

;One sourceﬁindicates that often her oan proce531ng took as long af*80'

length ftime period h1ch could have discouraged many applicants;

'especially 1f heir applic“tions were for working apita1 ]oans(lo)

Also begun in 1970 was lending by the National Cottage Industries
;Development Authority (NACIDA), 1t was 1n1tially suspended because of :
.collection problems but resumed 1n l972 As of late 1973 only a few cottage
@1ndustries had taken advantage of thlS potential loan source. :

The Industrial Guarantee & Loan Fund (IGLF) was established in l965 w1th'
”USAID/IBRD assistance Operating under the Central Bank,. the IGLF guarantees
}loans which banks have made from the1r own, resources -and also actually loans
:money to banks to“be reloaned for IGLF-approved proaects. In spitc of the
Lfact that the IGLF was: created W1th the promotion of small and medium scale
‘1ndustry as its maJor obgective, large firms- have received most of the
fbenefits.t Loans have averaged about 670 000 pesos and two or: more loans

:have been channeled to over one-third of the borrowers(17)

The IGLF has gone badly astray in the past, favouring large
instead of small firms. Even: -after recent recommendations
for change, which indicate some.improvement, thg final
‘decision on loans 1is still highly centralized} )

The Philippine Four Year Development Plan recognizes the importance of

,iadequ°teycreditVfac1lities as an 1nfluential tool to stimulate the development;

‘7now include‘FNCB finance, Inc s General Bank and Trust Company. Private )

;QDevelopment Corporation of the Philippines, Rizal Commercial Banking

"Corporation. and the Development Bank of the Philippines(]g)
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:actually benefit i Stringentljollateral requirements and the amount of time '

}necessary for loan processing were the two factors most frequently cited by

?small manufacturers‘# f
;institutional credit
Government promotion of the use of credit as-a vehicle to stimulate
;production has taken on 1ncrea51ng 1mportance during the past few years and
fis in direct accord w1th a second 1mportant obJective of the Four Year ;
tDevelopment Plan, namely more equitable distribution of wealth and income
Between 1967 and 1974, the percentage of new loans to agriculture in
,relation to the total number of new loans decreased from 18% to 8%(20) N
fPresidential Decree 7]7, announced by Marcoe on May 29 1975, represents a
'governmental effort to conbat this 51tuation, 1t calls for both government

'and private banking institutions to allocate at least 25% of their loanable'

1funds for agricultural credit purposes ‘f an attempt to triple present

fagricultural lendings(z])fHowever, the directives in the decree are

“inexplicit and it is unclear__p;to where such funds are actually being
‘channeled. -

Credit policies ofﬁthfiﬁﬁstfhave;great]y;neglectedftheineedsiofftheesmallf

farmer an:»have been;largely
wealthier fanner

1072'(P.D. 27) ‘ndicate that fnequith
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jespecia]ly biatantifilt was,estimated that smaii farmers (defined here as
}thoseff : \ . ,_:‘ ; vi e
Ethe total farmer‘popuiation and operated 70A_of total cuitivated iand area;.
-Howe”er; the 1nequities become even greater when one considers those farmers
with 1ess than three hectares and no coliaterai Although they constituted
'73% of a11 fanners and were respon51b1e for 39% of the cu]tivated lands it
was estimated that they received on]y 1 6% of a]] available production
credit(zz)

In order to he]p meet the goa1 of se]f-suff1c1ency 1n rice production,
,Masagana 99, an 1ntegrated rice program, was 1aunched in May 1973 The '
'program was designed to supply farmers in need of support for 1ncreasing
fproduction with such e]ements as technica1 expertise and short-term
production ioans through a reV1sed credit scheme.

While it appears that Masagana 99 production loans are reaching the
sma]l farmer (the maJority of farmers we surveyed had such 1oans), 1oans for
the: purchase of agricuiturai machinery do not seem to be as easily accessible.

.Interviews which we conducted with bankers in Manila and the provinces
1ndicate that one of the main reasons for not providing the farmer with a.
ioan was fear of repayment difficulties. Many bankers continue to perceive
‘1oans to the smal] farmer as risky ventures, ,

Difficuities in obtaining adequate funds appear to- be a significant
wconstraint to the adoption of farm equipment Ina survey undertaken by
tDa]e Porter for the Board of Investments 1n February 1974, 1ack of fundsi

was overwhelmingiy cited (61%) as ‘the major reason why. farmers have not(

bought or hired the machinery they want(2

,Larger and higher income farmers, mostly in the better-off
regions, have been the major benefic1aries of the expansion
-‘of the institutional credit system, obtaining low-priced (24)

»credit in a country where its scarcity price is very high



Several specific policies and practices of fomal lending institutions
‘appea to'be fiajor- bottTenecks which have prevented the small fammer Fre:
-gaining access-to:available credit.  Firstly, institutional: landers:have’

traditionaiiy placed heavy re]iance on co]iateral rather than potentiai
,capitai to be generated.bgfa ioan proJect( 5) Our research findings support
:thTS statement For 1nstance, according to Mr Rimorin Chief of Loans &
:.Discounts at the Davao Branch of the Phiiippine National Bank two loans
jhave been made to farmers for the purchase of four wheei tractors in Davao
}during the first haif of 1975 whiie 12 farmers had applied for loans for
fthe purchase of power ti]ier, ali those 1oans were denied because the
ffanners col]aterai and paying capacity were iow(zs) Another exampie of
fstringent loan requirements exists at the Genera] Santos Branch of the DBP;
51n order to receive a ioan to buy a rice thresher, a. farmer must own at
?ieast eight hectares of ]and Romua]do Limsiaco, presentiy the proprietor
,of Steeipride Industries, Inc and formeriy a ioan officer of the DBP -
,Generai Santos Branch expiained that the bank does not feei 1t 1s feasib]e
for a farmer with fewer than eight hectares to. purchase a thresher fﬁhe‘
;fact that a farmer often does custom work which suppiements his income and
couid he]p with h1$ ioan repayment is: not given con51deration by the bank(27)
One other 11ke1y factor 1nf1uencing the acce551biiity of agriculturalf
ficredit to the smali,;anner which shouid be noted is the iength of time |
;necessary in order to obtain a ioan Time 1nvoived in processing a 1oan
5fcan be as. much as six to eight months each provincia] bank with which we
1had contact noted that it was subject to a ioan ceiiing which couid not be;f
7exceeded without approvai of the main branch in Manila, usua]]y requirino B

-an estimated additionai two months of ioan processing_work

One interesting point which deserves menti“i;{' ““sﬂthat;in spite of
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‘machine, very few had”actuai]y appiied for a loan and been denied Most
expressed reiuctync 0: even submit a loan appiication because they fe]t
they cou]d not.meet;ail the necessary loan requirements | ’A B |
Initial over]y severe 1oan requirements were wideiy pubiicized as a
maJor bott]eneck 1n the 1mp|ementation of a government sponsored emergency
program which evo]ved 1n response to the foot and mouth epidemic affecting
many of the carabao in Centra1 Luzon in the summer of 1975 Central Luzon,
the predominant rice growing region of the Philippines, is composed largely‘
of small farm hoidings Under the emergency program, iiberalized ioan ; r'
requirements for hand tractors were made available by‘the-Landeank of the
Phiiippines for farmers whose animals had been stricken by the disease.
Prerequ151tes for obtaining a loan included farm size of at least three
hectares and membership in a Samahang Nayon, a farmer cooperative Shortly

aftervthe program ‘commenced, it became clear that the loan requirements

couidfnot'be*methy many of the small farmers whose carabao were diseased.

According«to,an'article in the Manila Bulletin dated August 28, 1975,

...Most of those farmers whose carabaos were afflicted with
the foot and mouth disease are poor and cannot afford to
rent power tillers and/or are disqualifégd from the Land
Bank for the purchase of hand tractors

After this, Land Bank requirements were liberalized even more. A
farmervcouid now apply for the hand tractor if his fam siie was a minimum
of 2 5 hectares, however, if his holding was smai]er, he could apply for a
‘Joint 1oan with other farmers if their total 1and area met the necessary i "
~hectarage requirement.? Samahang Nayon membership was no 1onger a. prerequisite,

tand de]inquencies 1n amortization payments for Phase I11 of Masagana 99 would :

‘not. disqua]ify a loan application As Of September 4, 1975 702 hand tractor*’
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‘Joans*had?been?approved‘, Lackaof?ex1sting“informationéprecluded the deter-‘

fin Centra] Luzon is significant 1n that it signais acknowledgement of the Lafff
gsmali farmer s need for liberal termsiof credit 1f he is to purchase a
imachine However, 1t must be reaiized that the absence of data does n
1enable one to conc]ude whethe. or not credit terms were actua]ly liber
'to such a degree S0 as to allow the sma11 farmer to benefit Secondly
'because of the fact that this program evolved 1n response to an emerge
vsituation, an effort such as this cannot necessariiy be viewed as repr
of a trend on beha]f of the Phi]ippine government and 1endinq institut
:consistentiy respond to. credit needs of the sma11 farmer

The 1mpact of another special credit program on the promotion of farm
;mechanization aiso deserves spec1a1 mention here, it is the Central Bank-
'Internationai Bank for Reconstruction and Deveiopment (CB IBRD) Farm
fMechanization Loan Program The first of three loan programs was begun in
:1966 and was: designed specificaliy to promote small farm mechanization(zg)‘
;Despite the fact that tiller sa]es 1ncreased greatiy during the first and
‘second programs the va]ue of the 1oans made for four wheel tractors far :

exceeded the amount a]located for power ti]ler purchases(so)

While the CB:IBRD loan program may have been a strong single
_factor in the promotion of small farm mechanization, loans have -
‘been granted selectively, resulting in Timited participation

by small farmers. Since all loans have been made on the basis

of collateral available rather than on productivity of investment,
.more than half of all loan applications have been denied each
‘year. The extension of mediug 7nd long-term credit has

benefited mostly farm owners!®!

The third loan program was begun in May 1974 Although'fa:“fi -

requirements have been adjusted to ai]ow e]igibiiity to any;farmen_noimg
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owning: more than.50 hectares of land, the following fiqures indicate that

»fhéfmaaorrtyfaffavaﬁlab1esfundsfnas1stf11fgdnaaave§wne1ming1y»taWards.tne

ipurchase of . four wheel tractors These f1gures ‘were obtained from the
Department of Rural Banks and:Savings:and Loan Association of the Central
Bank _and, include: CB: IBRD credit financing from May 15, 1974, to. June' 30,
1975.
Education

On-the aspect of developing Tocally-adapted technology that.

would make use of a country s abundant resources, there is

need for radical change in the educational system which has

been produc1?§ potent1a] scientists with Western orientation
and training 2 '

The above quotation frothhe Philippine Four Year Development Plan

1nd1cates that extens1ve 1nvo1vement of and support from the educat1ona1

‘as rap1d1y as p0551b1e WhiTe there are obviously p]aces for professionals
ntra1ned 1n modern approaches and technologies, university students should
;a]so become fam111ar with the problems of those people in the rural regions
;of,the.country. Beyond adapting more of their R&D facilities to locally-
Jgriented technologies, contact between the rural villages and the university
students of today also holds significant implications for the'future of the
country as a whole. Deve10p1ng sens1t1v1t1es to the prob]ems of the rural
masses now may 1mpact d1rect1y on p011c1es and development strategies when
=the un1versity students of today assume 1eadersh1p positions throughout the‘?
country in the future.

‘The Philippine government provides free elementary education to all.
,In view of.the fact that about:45%:of those with primary ‘education: do not go.

on. to. secondany educations3)and ‘that  university degrees belong:-to only-a- "

fraction of the overall Philippine population, socio-econamic development

could beencouraged. thraigh the stinulation of the ifnovative fdeas of those-
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,w1th only primarv schoo] education Such potential entrepreneurs should not

,customsiand traditions may be invaluab]e 1n the deveiopment of 1oca11y-

su1tab1e techno]oqies._ whiie a university graduate may be the best person
to design and construct a shopping comp]ex for Maniia, it 1s the smali local
1nnovator who may, in spite of 1ack1ng the university degree, have a much |
better understanding for 51mp1e techno1ogies that he cou]d deve]op which
wouid reduce many 1neff1ciencies and eiiminate many bott]enecks inhibiting
some manifestation of deve]opment in. his vi]iage or community

Communications

“Gaps in communication emerged continuously during the course of the
fieid research as bott]enecks which may often- 1nh1b1t the sma]l producer
and small farmer from avaiiing of all the 1ngredients necessary to estab]ish
a small bu51ness or to purchase a locally manufactured p1ece of agriculturai
equ1pment For examp]e, the MASICAP program to a1d sma]i manufacturers in
writing workab]e loan proposals is young but has a good track record
However, very few manufacturers indicated awareness of its existence.
Secondiy, credit options are. frequent]y changing and expanding, 1t is
1ifficu1t to keep abreast of all the sources one could potentially tap.
-ack of knowiedge about the wide range of machine brands operationai and
~epa1r know-how may also be factors which discourage machine adoption |
One must 1ook at such constraints to communication w1th1n the ]arger '
“context of overai] development efforts in the Philippines and the impact
ithey may have on s]owing down the achievement of such objectives as creating{
‘more empioyment opportunities, lessening the income qap between rich and
poor, and promoting regiona]’deve]opment. What may p0551b1y be inferred

ffran this 1s that the technoiogicai hardware in this case the iocally
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imanufactured agr1cu1tura1 machinery, may-be far. surpassed innimportance hy

GOVERNMENT POLICIES - CONCLUSIONS AND RECOMMENDATIONS -

Inconsistencies

Nh11e the Phi]lpp1ne government has 1nc1uded max1mum ut111zat10n of |
the labor force more equ1table 1ncome d1str1but1on, and the promot1on of
;regional development among the development obJect1ves 1n 1ts current Four
:Year P]an there are some exist1ng 1ncons1stenc1es between stated governmental
fgoa]s and po]1c1es which have actual]y been 1mp1emented One such 1nconsistency
was the importat1on of the 5 000 Japanese Kubota: power t111ers author1zed
under Pres1dent1a1 Decree 287 at a time when 1oca1 sa]es cou]d have met some
of the demands of the 1and refonn farmers Hud the government thorough]y
surveyed the capab111ties of the 1oca1 1ndustry to meet this demandfbefore
the 1ssuance of the decree, th1s cou]d have provided- another avenue for use ‘
'of the domest1c labor- force and s1mu1taneous1y fostered more growth of B
‘1nd1genous 1ndustr1a1 capab11it1es Another 1ncons1stency 1s the channe11ng |

of the maJority of loanable funds ava1]ab1e under the CB IBRD cred1t program:‘

‘to the purchasers of "ou;;wheel tractors rather than the purchasers of power ,

til]ers.~ Owners of"ffur whee1 tractors are usua11y those w1th large land

holdings,“’ e the wea1th1er fanners If the maJority of 1oanab1e funds

cont1nu tofjind the1r way to the farmer who 1s from the wea]thier segment

o' society to begin with th1s w111 widen not narrow, the 1ncome distr1bution
gap.

Incons1stencies such as those cloud or even negate the meanibk:ﬁ

ffgovernment objectives. In order to encourage development 1" the,Phili \nes.:
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as rapidly and as smooth’y as poss1b1e, 1t wou1d appear to be 1n the best

'1nterests of the Ph111pp1ne government to c]ear up such 1nconsistencies

;Inst1tut10na1 obstacTes which may thwart the¥pursu1t of overa]] objectives

could per u_pTaced by measure;;which ould he]p creat‘.an even more
ffavorabjeftskpronment for deve]opment of. the country

‘Can“Sma11*and'Large Firms Co-exist?:

The promotion of sma]] and medium sca]e 1ndustry by the government is
re]at1ve1y young It 1s by no means meant to stamp out b1g 1ndustry It is
's1mp1y recogn1t1on on. the part of the government of past neg]ect of smal] and
4med1um enterpr1ses and simu]taneous]y the need for ass1stance 1f 1arge,,
medium, and sma11 1ndustr1es are to p]ay an 1ntegrated ro]e 1n deve]opment
'and the m1grat1on from v111age to b1g city is to be stemmed As large f1rms

cont1nue to grow and move 1nto new and techno]og1ca11y sophist1cated products-

and export 1ndustr1es,ithey may subcontract w1th sma11 f1rms fov a few hlghly,

spec1a11zed products wh1ch they themse]ves do not manufacture In turn,

sma]ljf1rms may often purchase cap1ta1 equ1pment from large Often small'and

med1um-sca1e 1ndustr1es may be more appropr1ate for dea11ng 1n 1oca1 rura]
markets Th1s 1nc1udes the ab111ty to operate w1th a less soph1st1cated
1nfrastructure and to mainta1n c]ose persona1 contact with customers Th‘fx

1mporvlnce of the 1atter cannot be stressed enough for close 11nks between

jdormant due to any number of reasons. 1nc1uding 1ack of cred1t techn1ca1



four wheel tractor is: st11

appropriate or- certain reg1onshwhich st1]]1have’

large fanms wh11e powernt111ers may be morexappropriate where farms are”
‘small.

»HoW:td*C]dsehthe?CommunicationS’G;pn'

If soc1a1 and economic deve]opment 1s to become1a‘rea11ty, the

commun1cat1ons gap must be c]osed Creat1ng andu trengthen1ng commun1cation.a

11nkages 1s one area where government must p1a _ crucia] ro]e. Provinc1a1‘n

;techn1ca] assistance centersf‘oufd .?developed to dea] w1th severa] d1fferent

;functions.; S1mu1taneous]y trained techn1c1ans shou]d be 1inked through an

fSamahang Nayon 1n t";'

feach barr1o(34)
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Such: centers would also have close contact with local institutions and
‘trainina centers that'could provide much of the manpower: for training: about
‘machine operation’and maintenance. - Manufacturers: could benefit from marketina"
assistance, assistance'in product desian-and ‘adoptingtechnologies’to suit
Tocal conditions.

An integrated communications scheme such:as-the-one suggested: can do
more -than provide:knowledge and assistance. .Through.frequent perception:of
traditional customs and values, trained technicians may come to assess the
needs: and innovation ‘processes at work in:ththillages and local organizatiohs;
‘Awareness of -new. and changing technoiogieschupiedkwith}an understanding'Of‘
the:local innovation mechanisms at work mav_ehao]e the extension agent to
identify local' capacity to absorb new iofonhation and build on it to foster
ohahgelappropriatefto‘localyconditions. Simuitaheously, recognitioh of‘the,‘
real needs of local communities may not only stimuiate localiinvéntiVehess
but-may also signal new-and appropriate areas for R&D activities on the part
of 1ocal and regional institutes that may: have greater financial and: manpower )
resources.

fFUtﬁrefAbbropriate;TeohhoiogieslPrOJects

1f one is' concerned with the international extpnsi on of a project such
as IRRI s, it must be reiterated that the soc1o~economic and political
environments of ‘the regeiving nations play a vital role in whether or not a
technology will be successfully diffused and is instrumental in furtherina:
the development process. It has already been stated that the "software"
elements may be of far greater imbortance than the actual design of the:
technologies: in: the ‘advent of funding future proarams with objectives -
‘Similar to those of the IRRI project; it would be beneficial for AID to
Took more closely at how the software operates in .those countries beingf

considered ‘for"AID-funded "appropriate.technologies” projects. 1°
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1part1cular technolOgy 15‘toibeérecommended”ilt?lsiassuméd?that%dtiisfsu1table
‘a technology 1s officjallyjdes1gned;“

Pre-project "feasibility” studies" shouldtherefore involve more than -
;cursory surveys conducted solely by eng1neers and economists, other professionals
;such as anthropolog1sts soc1ologists and educat1onal1sts can also provide
°valuable 1ns1ght. Assessment of the potent1al ggmggg_for a new technology
.ls only half of a survey, the other half s an assessnent of the needs of the
peoole for whom the new technology 1s being developed ‘Those’ best equ1pped to
perform th1s task are obvlously nat1onals themselves. Consequently, pre-proaect
surveys should defin1tely make provislons for extensive 1nput from nat1onals

To. overcome bottlenecks 1mped1ng the successful d1ffusion of an appropr1ate
‘technology, those bottlenecks must first be ident1f1ed Th1s can be
?accomplished through largely talking w1th those who have managed to overcome
jthem and with those who are st1ll 1nh1b1ted by them Identificatlon of
'obstacles 1n the technolog1cal d1ffus1on process was one of the main objectives
fof thls field research More work along th1s l1ne should be" encouraqed
;espec1ally to a1d in the determ1nat1on of bottlenecks wh1ch may be common

,to more than one. country and to a wide range of act1V1t1es.v
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‘FOOTNOTES

. .In"an effort to provide as broad an ovérvieW1as-ﬁoéSibiefbfftﬁéfﬁényfff
- intricacies of. the political environment, this-section relies consid-

erably on government documents and secondary sources along with: dnfor-
mation ‘gathered through interviews. '

fAitﬁdugh‘commonly referred to as small and medium-scale industries, itzf
‘should be noted that this also includes cottage industries, those which

are usually family-operated and carried on, in, or near the home. .
Distinction among cottage, small, and medium vary according to each
particular institution's definition; however, the industries are fre-
quently categorized according to the total amount of assets: less
than 100,000 pesos for cottage; 100,000-1 million for small; 1 million
- 4 million for medium. ‘

National Economic and Development Authority, Four Year Development

“Plan FY 1974-77, Manila, 1973, p. 18.

~International Labour Organization, Sharing in Development: A Pro-

ramme of Employment, Equity, and Growth for the Philippines (Manila,
PhiTippines: National Economic and Development Kutﬁor%ty, 1974), p. 541.
Members of the Commission include:

- Department of Industry

- ?niversi?y of the Philippines Institute for Small-Scale Industries

UP-1ISSI

- Development Academy of the Philippines

Bureau of Domestic Trade

National Manpower and Youth Council

Food Terminal, Inc. :

Development Bank of the Philippines (DBP)

Philippine International Trading Company _

Design Center Philippines
-National Economic and Development Authority-Center Bank. Industrial
Guarantee and Loan Fund (IGLF) , : R
- National Cottage Industries Development Authority (NACIDA) .
- Department of Local Government and Community Development (DLGCD) -

Department of Industry, MAS{CAP Annual Report FY 74-75.'Man11a;>P{-1.

Each MASICAP team is assigned to a particular region of the counthy‘in
order that local needs may be more effectively met within each area.
Regions are as follows:

I - Tlocos Region VI - Western Visayas
Il - Cagayan Valley VII - Central Visayas
III - Central Luzon VIII - Eastern Visayas
IV - Southern Tagalog - “IX - Western Mindanao
“V: = Bicol X - Northern Mindanao

XI

Southern Mindana03
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8. 'MASICAP undertook 32 agri-implement projects between November 1973 and -
~ August 1975. MWhile eight of those projects have already been approved,
lending institutions have not yet made decisions on the remaining 24.

9. MASICAP, Project Feasibility Study of Steelpride Industries - Expansion
of Agri-Industriai Manufacturing (General Santos City, 1974), p. 2.

10. For further details, see International Bank for Reconstruction and .
Development, "Industrial Development Problems and Prospects in the
Philippines," (Industrial Projects Department Report # 280 PH: Nov."
13, 1973), Vol. 1'- General Issues. : e cok

N, Ibid., p. 17
12, Sharing. in Development: A Programme of;Emp1gyment,vKgjtx>éﬁd'Gerth, p. 167.

'13.“ﬁ;1NLfP0rtér, Policy Issues, Working Paper for Agricultural Mdéhineny
7 Sector Survey, UNDP/IBRD Technical Assistance Project, April 1974, p. 15.

fi@::-Sharing;in Development: A Programme of Emp]gyment; Equity and Growth, p. 235,

15. "Firms could acquire loans for as much as 100,000 pesos for up to 10
years. if -they had paid up capital of 15,000 to 2000,000 nesos. Other
requirements included a 2% service charge to ISSI and a 10% interest
rate. Security requirements were also softer than those normally
available. "Industrial Development Problems and Prospects,® p. 43.

16. Ibid., p. 43.
17. Ibid., p. 48.

]8,~ Sharing in Development: A Programme of Employment, Equity andfGrowth, p. 162,

19. The DBP began the Countryside Development Program in 1971; 500 million
pesos were to be channeled through the DBP to reach small and medium-
scale industries and the small farmer on the basis of 1iberalized loan
requirements. The DBP has also recently created Industrial Projects
Department II, a new department designed exclusively to facilitate
financing of small and medium-scale industries in rural as opposed to
urban locations. Although 357.7 pesos had been loaned by the end of
1973, the beneficiaries are not readily identifiable.

“207 ‘Dale W. Adams,"Agricultural Credit Research Needs in the Phi]ippinés,":'a
‘unpublished report prepared for USAID/Philippines, June 20, 1975, p. 4.;«

21,  At¥1gast 10% is to be made available for the beneficiaries of agrarian f «
- ‘reform such as tillers, tenant-farmers, farmers' coops. etc. The other .~
;15% 1s.to be channeled into agriculture/agribusiness loans. R e

fééﬁ Orlando J. Sacay, "Small Farmer Credit in the PhiTibpihés;“'papér'fo§   i
' AID Spring Review of Small Farmer Credit, Vol. XIII, February 1973, p. 8.

?Ziﬁ ‘DQ;N;'Pokter, Survey of Farmers, Working pabéfffdf A§ficuitura1 Machihé%yﬁi";
f$egtor Survey, UNDP;IBRD Technical Assistance Project, February 1974, p.:'28.°
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}§b§ﬁihgi§hfﬂévé16bment}F7AJPkbﬁﬁéﬁmé*o?rtﬁb1d}ﬁéﬁtieEq01tyfahd*6fbwth“
for the Philippines, p. 96.. ' D \ - '

‘Ibid., p.. 235.

Mr. Rinorin, private. interview held at the Philippine National Bank,

" ‘Davao, Philippines, August 19, 1975.

27,

_Mr. Romualdo Limsiaco, private interview held at SteelprideIndustries

" General Santos City, Philippines, August 21, 1975.

28.

29,

30.

3] "

32.

33.

34,

Pedro M. Garcia, "Ecija Farmers Now Use Muscle Power," Manila Bulletin,

‘August 8, 1975.

small farms were then defined for purposes of the program as not less

‘than five or greater than 50 hectares in spite of the fact that only

18.7% of all Philippine farms fell within that category and over 81.8%
were less than 5 hectares. See Ida Estioko, "Farm Mechanization in
the Philippines and the International Bank for Reconstruction and
Development Loan Progam," (Paper presented for the seminar on Farm
Mechanization in Southeast Asia, Penang and Alor Star, Malaysia,
November 27 - December 2, 1972), p. 3.

For more detailed information on the first and second loan program,
see Estioko.

Ibido’ p- 7-
Four Year Devélopment Plan FY 1974-77, p. 328.

1bid., p. 327.

: Oné;of the advantages of working closely with cooperatives is that they
are local organizations where all the members are closely involved in

‘the activities. Since the declaration of martial law in the Philippines,
farmers must be members of these village-level organizations in order
to avail of land reform benefits. For more information regarding

cooperatives, see Orlando J. Sacay, Samahang Nayon - A New Concept in
Cooperative Development (Republic of the Pﬁglippines, National Pubiishing
‘Cooperative, Inc., 974). '




SUMMARY," CONCLUSIONS - AND 'RECMMENDATIONS

This is a report:of findings from a brief field study of mechanization on
‘small . rice farms in the Philippines.. A study team consisting of ‘two agriculturai
“economists from Washington State University and two social scientists from
George Washington University gathered data:in the Philippines during an 8-week
field visit in the summer of 1975. The field study was entirely funded by
USAID/Washington, but earlier background work at George Washington University
had ‘been: financed by the National Science Foundation.

The study focused on the-agricultural machinery development program in
‘the Agricultural Engineering Department of the International Rice Research
Institute at LosyBanos,”Rhilfﬁpihésﬂ:'TheffiéTd work included visits with the
IRRI staff, interviews with farmers,.machinery manufacturers, dealers, government

‘§ggnts;~b§nks; efcf

- Conclusions
‘Smial 1. power ti1lers and threshers are being sold at an accelerating rate
in the Philippines. There appears to be a well established trend toward wide-
‘spread -adoption of these machines, but extending mechanization to most of rice
farming in’ the Philippines would require a several-fold increase in rate of
machine:sales. Other machines, such as grain cleaners, batch driers, transplanting
machines, irrigation pumps, and:power cultivators are, at most. Jjust-beginning

to.be introduced.

Power Tillers

Power tillers are mostly found onfarms. that are mediun-sized by Philippine.
standards--4-10 hectares in.size. More than a.third of the tillers are beina
used at.least partly for custom hire operation on other farms. The average
usaae is-about 12 hectares per‘vear per:machine. which remivrec ahnut A0 dave:

operation for ‘complete’preparation for planting.
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‘Thepower -tillers seem to'be ‘@aininag around relative to ‘larae 4-wheel
tractors which are ‘usually owned and used by large rice farmers and custom:
operators and'by sugar and pincapple piantations. Among power tillers, smaller
simpler. Tocally built models.are gaining more of the market from the more
-expensive.Japanese built. import models.’

The IRRI sma]] farm mechan1zat1on program has made an 1mportant contribut1on
to- introduct1on of power ti11ers for small farms V1rtua11y all of the 10ca11y
bu11t mach1nes are bu11t e1ther by approved manufacturers of the IRRI designpd
t111ers or by other manufacturers who have adopted IRRI s design, which is open
patented, or at least fo]lowed-the concept introduced by IRRI.

;MQSt‘of the power tillers in use to date are on irrigated farms that are
raiSing two crops of rice per year. The advantage of mechanization for them
are: (T)Vtheir'potential for use of the machine is effectively doubled,

(2) there is less slack time between crops and more need to rush land preparation,
and (3) care and feeding of the carabao may be more difficult since there
is Tittle landfayai1ab1e for grazing.

The cost of land preparation with carabao depends mostly on the appropriate
value for labor, especially for the large number of hours spent in care and
feeding of the animal. Cost with the power tiller depends mostly on the number
of hectares over which fixed costs may be spread.

Cost comparisons indicate that power tillers are less costly than the
carabao on]y[if theﬁtiiier;oWners,costs can be spread over at least 10 hectares
of Tand preparation per year. -Srialler farmers will find it economical to convert
“to power tillage only if: (1) they place unusually high value on the labor
_saved by the mechanical system and/or very low values for the capital invested
“in-a power tiller, or (2) they are able and willing-to do custom hire work with.
“their power ‘tiller, or (3) they rent or hire a tiller rather than buy their own,
“or*-(4)‘they expand their farm and.increase double cropping to achieve the needed’

‘si1ze.
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There is no ev1dence so far of measurab]e increases in rice production

per hec are that are attributable to adoption of powet ti]lage, however, there~

may. eventuaTTy be more adoption of potentia! do reasing 1mprovements such as
_more: timely planting, more doub]e and trip]e £ ing, etc
The most 51gn1ficant dispTacement by-the er t111er 1s the carabao
'There wiTT be some loss of by- products as car are replaced by machines,
but many farmers seem inclined to keep at lea. ! carabao after mechanizingr
Labor sav1ngs by the power tiller are abou days of field Tabor per hectare
,per’crOp and about 6 days of animaT care time. The labor thateisasaved 1s‘most1y
'the farmer, his family and neighbors Possibilities for absorption within the

‘farm operation are good and the Tabor displacement does not: appear to be creating

a: probiem

- Thresher

The IRRI- designed axia] flow thresher ‘§s .not yet found in large numbers
on Fi]ipino farms Other Tocally built modeTs--the Tiilyadora, COtabato, and
table top threshers--are more nurérous at this time. However, initial reaction
to the IRRI thresher scems favorable and it may catch on quickly.'

The costs and capac1ty of the axial-flow thresher are such that it is |
only suited for operations of at least 15 hectares per year and: preferab]y for
‘use on 40 hectares or more- per year. When used 50 or more days: per year (about
i50 hectares), the average cost with the mechanicai thresher is less than one-half
the conventional share payment to hand threshing crews.

The threshers are ‘being purchased by larger farmers and. by individua]s

ho usi,them in_custom operations ‘A program ‘to-develop cooperative ownership

is too new o evaTuate at present
There couid be 51gnificant labor displacement problems with a large

conversion to mechanical threshing. Mechanical: threshing requires only about
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four wnrker davs of field labor:ber:hectare. whereas. hand threshing reauires.
16.  Thelabor that would be displaced.is all hired'labor.." A large portion
of these are farm workers who depend on’ shares ‘of the. crop ‘earned during harvest

,for a substantia] portion of their income

Manufacturing

The IRRI program has demonstrated that small 1oca1 companies can successfui]y
produce smaii agr1cu1tura1 machines. Total output of these shops in the Phiiippines
is,growing very rapidly.

The experienCe is quite mixed among firms with.a fair number of “drop;outs"
orf“faiiurésf mixed in with some outstanding successes.

*Access,to‘IRRI-technicians and advisors is~important for all manufacturers
and - especiaily for the sma]ier ones. They need advice, information,iguidance;
and encouragement Most f1rms now produc1ng IRRI de51gns are located in the
7Greater Maniia Area where access to IRRI and other sources of help is relativei
easy In Mindanao, where contact with IRRI has been very slight, we found no
firms now producing IRRI de51gns

Market deveionment is. a major problem. Small firms lack marketing expertise,
ties with sales outiets and adequate scale to justify advertising and promotion.
Large firms are concerned about the "open patent" policy that makes it possible
for a competitor to move: 1p to supply a market that has been promoted at
substantial cost.

Large, weli established firms such as Marstee1 have advantages 1n the areas
of . access to cap1tai abiiity to mechanize the manufacturing process, and produce
more: of their own components, marketing skills. and company owned distribution’
networks, and abi]ity to absorb short-term or unexpected ]osses., ‘These'advantages
make it difficult to imblement the-laudible IRRI Dolicy of encouraging small

‘local.manufacturers.
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*GoVernmentﬁPOIiCies-

‘Philippine government policy is now explicitly committed to the support .
and,enCOUragement“of‘indigenous'industny;andvgrthhTOf'emp]oyment}opportunities;
Programs that are helpful to small agricultural equipment manufacturers are
being initiated. but there still are many inconsistencies and actions that
hinder or harm small local firms. Apparently, ‘this is still a low priority
goal for: the government or else conflicts with other goals which have not
been completely .resolved.

The ‘government needs to give direction and policy auidance to the working
out of a cooperative balance between large and small industries. “If left
uncontro]led, sma]] industries may - be overwhe]med by the Targe: or may: 'suffer
from absence of needed Iinkages with the larger f1rms

'+ ..Credit programs. have been recently chanaed and expanded in wavs that
.1gnificant1y a1d sma]l 1ndustries and sma11 farmers, but both sti]l are often

not able to obtain credit that they need for modernization and expansion.

Recommendatisis
Continue the IRRI program in-mechanization for small rice farms with
some. changes tor
Give more empha51s to developing and introdu01ng imp]ements and machines
that are even sma]ler,and less expensive than modeis that are rece1v1ng

maJor emphasis:a,ktherpresent time. i e. machines that a typical 2 5 hectare

farmer will find’fea51bie'to own by himself w1thout the necessity of custom
work'and ‘partnership ‘arrandgements.

‘Give more emphasis to devices that aré directly output-increasing:
‘(such-as irrigation pumps, wells, water control. systems, multiple-cropping.

techniques, etc.)..
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ive more enphasts to fntearated systens (including tools and schedule

of operations) for producing more than one crop per year on existing lands;

Give more emphasis to improving the national capability for extension

type activ1ties w1th farmers. small manufacturers, dealers, lender:'g”lff‘

work more closely 1n cooperative programs Wlth tne University of

the Philippines program in farm mechanization

Encourage the government of the Philippines to:
Increase and 1mprove their exten51on/education program with farmers.
fsmall manufacturers, dealers. and lenders
| Increase a551stance, supportive policies, etc for development of
tindustries in the rural areas to provide off-farm employment opportunitxes
?for Jabor that may be released through farm mechanization and for the
grapidly growing labor force in these areas.
Conduct careful manpower and employment analyses to determine the
present‘situationfand'outhOk in rural areas-and provincialvtOwns. .Particular
fattention should be given to the hired farm work force
Further extend the availability of credit to small farms and small

;businesses, including credit for agricultural machinery

fIn any extensions ofrthe program to outlying areas and to other countries
care: should be taken to have adequate IRRI manpower and direct 1nvolvement
of local nationals from the beginning Too small a program may never get off

the groundg



