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ABSTRACT

This thesis analyzes the micro-ecdhomics component of cropping
systems research in Southeast Asia. ‘More specifically it examines the
program of -the Asian Cropping Systems Network and the role of the
Internat1ona1 R1ce Research Inst1tute The ob3ect1ves of the study
’ were to describe the mu1t1d1sc1p11nary cropp1ng systems research
approach, with emphas1s on the economic component the role of the
~agricultural economist; and to develope 1nforma1 economic ana]ys1s
orocedures which czuld be used by team economists on the respect1ve
~2search sites.

) The croppfng sysfequprogram ihvo]vesve mu]tidiscip]inary-team

condqctingrinferdisgﬁp]inary research on a specificlproblem set. .The
research sitgs are the farmers' f{e1dstwith the farmer as a partner ¢
in the research. The maJor task of the agr1cu1tura] econom1st on

the team is to assist in the evaluation of the new technology arising
-out of the cropp{ng systems research. A sﬁrveytyftwenty-two si%es
"revealed that. the economic'%na1ysis procedure being used was providing
results which were too late to be of use whhce:fg 1i1g aext year's |
rasearch procram.  1his ;/~\tecL1venesswas found to 1ead to frustratwon
of the agricultural economistand other team members.

To speed up the economic analysis it was recommended that a

complete set of records be obtained from a few modal case study farms.

This would replace the traditionalr?arge sample survey. The results

iv



would provide less but edhaliy re]évént data. It also ensures that
team members will work c]osé]y with férmers in testing the new technology.
A set of informal procedures was developed to uti]iée the case
sfudy approach in eva]uating'profitab;??z; of the new technology.
These informal procedures involved partial budgeting, graphing for
resourcewconstraiﬁts.and programiplanning. They were tested agafhst
the moré formal bfbcedures for accuracy of conclusions as well és time
and other resource requirements. The informal procedures we~e found
'to be less precise but)equa]]y accuraté in prediéting the accgptabi}ity
of new technology érisiné out of cropping systems research.in the farm
environment. Furthermore the'informa1 procedures and results were

-

found to be more easily understood by other team members.

A4
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CHAPTER I
INTRODUCTION AND OVERVIEW

Asian Population Trends

The 'large-scale infroduction of medical technology into Asia -
since World War II has resﬁ]ted in substantial population increases.
Average annual population growth rate has risen from 1.6 percent in
the 195035 to 2.6 percent in the 1970'5?1 This dramatic incfease in
' growth‘rate is due mainly to a decline in mortality rates. The annual
_birth rate has reméﬁned relatively constant at around 40 per 1,000,
while the mortality rate has dropped from approximately 25 per 1,000
in the 1930's to half of this amount in the 1970's.% Prior to the
introduction of health programs in Asia, mg}tality rates were high due
to a wide variety of diseases. Sincemedicineapplies universally to the
human organism, scientific and techno]ogica1 transfers from one cdunt;y
to another can be made with relative ease. For instance, smallpox
;yaccine developed in Europé has now eliminated th{s once dreaded
disease.on a w5r1d—wide basis. |

féchno]ogy has-also reduced death in fields other than medicine.
For examp]e,ih1946-47thepub1ichea1fhservices in Sri Lanka (thén‘
Ceyﬂonl instituted a household spraying'prdgram with DDT. 'The“death,
rate was cut by 40.percent within a single yea;.3 The expériéhéé'ih

Sri.Lapka w;é one of thé firstvexampTes of what could be expected in



<

Aéia from large-scale public health programs.
- Unfortunately, the changes occurring in‘mortality and population '
rates are not recorded accurately. In 1956, the United Nétions esti-
—mated that orfly 48 percent of ‘the births and 33 percent of the deaths
insthe world were recorded. 'In parts of Asia this estimate dropped as
Tow as 8 pércent.4 For more than thirty years demographefs have been
making -population projections;for Asia baséd on this incomplete data.
As might be expected, their projectiohs have not been very accurate..
. In 1958, the United Nations With its worldwide data—gatherﬁné network,
published a set of population projecfions.for the year 2000.5 In
1961, their data showed that world popy]ation had ajready reached the
growth rate,estimatemfor the year 2000, with Asia exceeding this level.
A]though theréxacf numbers are not known, it isAclear that the
population of Asia has been increasjng faster than at any cime in its
history. Based on the latest estimates, over-all annual population
growth rate for Asia exceeds 2.5 pércent. Even more distufbing is the
observation that -in half of the Asian countries the annual growth rate

rose each year between 1963 and 1976. (Table I-1)

The Asian Land Base

With constant technology, population increases require an expanding
land-base to maintain food supplies. How much arable land can be found

in Asia? Two major studies on this question arrived at similar answers:

78

. 6.1, and 6.3 mi]Tionahectares. However, their assumptions about ;he

- real and potentialfproductivity of the land differed. The 1967‘réport

" of the President's Science Advisory Committee stated:
L3 ) : - - . ) )

In Asia if we subtract the potentially-arable land area in which
water is so short-that one 4-month growing season is impossibie,
there is essentially no excess of potentially arable land over that
-actually cultivated. ‘



TABLE I-1 ,
POPULATION AND CEREAL PRODUCTION GROWTH RATES

. Popu]atibn Cereals per capita
Country ) Period™ (Percent) (Percent) :
Bangladesh IR 2.9 -0.3
_ 2 1.7 1.4
Burma 1 2.3 . -1.0
. 2 2.4 0.4
India: ] 2.4 1.9
2 2.5 -0.4 -
Indonesia 1 2.6 Fo3.3
2 2.6 0.4
Kampuchea 1 - 2.8 2.0
2 2.8 -17.7
Laos 1 2.2 3,4
‘ 2 2.2 -1.6
Malaysia 1 2.8 3.4
(Peninsular) 2 2.8 -0.1
_ i
Sabah 1 3.6 -0.3
) 2 3.8 1.3
‘Sarawak 1 3.2 2.2
2. 3.7 -2.0
Nepal 1 2.1 2= =0.7
2 2.3 -0.5
Pakistan 1 2.8 6.3
2 - 3.2 -0.1
Philippines 1 3.2 1.8 -
2 v3.4 N .4
Sri Lanka ] 2.4 5.3
: 2 2.2 v=5.0
Thailand 1 3.1 -0.2
2 -~ 3.3 -0.4
‘Vietnam 1 2.5 -2.5
. 2 2.1 0.9
China 1 1.7 1.4
2 1.7 0.9

SOURCE: Fourth World Food Survey, (Rome, Italy: Food and Agricu]thre
Organization of the United Nations, 1977), pp. 69-76.

31 is period 1961/65-70; 2 is period 1970-76.



However, in spite of their assumption, some of this land is cultivated.
Consequently the group finally concluded that theré was an estimated
additional 108 million hectares of uncultivated land that had some

10 It is Tikely that most of this area is

crop production potential.
“either so pnproductive or so remote from markets that, with current
prices,cu1tivation is not justified. //F

Ten yéars later, an even more péssimistic report,.which assumed
1abour:oriented agriculture would ﬂontinue in Asia, estimated there
were 610 million hectares suited to crop production in Asia. However,
the study found 689 million hectarés presently cultivated. The report
also estimated that the sustainable population was 947 million, assuming
a 1apour—oriented agricultural ﬁechno]ogy, whi]e the popu]étion was
2,400 million indic;ting a 153 percent overpopu]ation.ll

In 1972, Meadows et al‘estimated there were 3;200 million
potentially arable hectares in the world. This was in ;greement witﬁ
the two aforement{onéd studies.]'2 However, he qué]ified this estimate
by pointing1out that the potentially arable area consists mainly of
arable land being used for non-agricultural purposes. Buringh confirms
‘this and estimates the loss of érab]e Tand worldwide at 5.3 million
hectares per year.]3 On that premise, since Asia contains one—fhi}d of .

the presently cultivated land, it seems 1ikely they are losing at Teast

1.5 million hectares a year. Meadows et al also noted that \

areas, including parts of Asia, a shortage of water rather than
would be the first factor to limit food pr'oduction.]4

According to the FAQ Production Yearbook (1977) an additiona],

7 million hectares was brought under cultivation in the Far East

between 1961/65 and 1970, while in the period 1970-76, over 9 million



hectares were added to the area farmed. Yet; the 'land base per capita )
has falTen from 0.27 hectares in 1965, to 0.22 hectares in 1976. Al though
nearly 14 million additional hectares were estimated to be under cultiva-
tion, the population had grown by 270 mi]lion.]s Thus, the additional
land put under cu]tivatibn did not keep pace with popu]atién increases.
While projections for the future can only show general trends,
there is Tittle indication that the population-land ratio will stabilize.
Projections of the 1965-76 trends for example, indicate that by the year
2000, thefe will be only 0.04 hectares of arable “land per capita in the

Far East, using linear projections.

Food Production in Asia

rd

Cereals are the major food in Asia making up 80 percent of thz
food consumed, with rice accounting for 59 per‘cent.]6 Thus, any dis-
~ cussion of food in Asia‘must be primarily concerned with p]gntings
and yields of rice. However, before taking a detailed look at the
rice situqtion, a genera]}food overview may be useful. Per capita
food supply has remainea relatively unchanged over the past several
decades. -For. examplie, in 1961-63, per capita food supply in the Far
- East from all sources was 2,01é calories per day. In 1969-71, the
supply was 2,068 and 1973-74, 2,039 calories.'’ During this same period,
the protein supply a]so.remained constant at forty-nine grams per cépita
per day.]8

The grbés cereal deficit for Asia went from an estimated
11.5 million tonnes in 1969-71 to- 18.3 million tonnes in ]974f75, and
 is expected to reach 46.3 million tonnes in 1985—86;]9 However, the

problem is centred in a-few cbunfriesd Bangladesh, Burma, India, Indo-

nesia, Nepal, Philippines and Sri Lanka account for almost 75 percent
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of the people in Tow income, food deficiént, developing market economies
that form the core of the world's food prob1em;511n 1975, the gross

deficit in the production of the majo%istaples by'this group was nearly

- six million tonnes. The projected deficit by 1990 may bé six times

larger, depending on the growth-of per capita income and popu]ation
20 '

- growth.

In Table I-1, of the sixteen Asian countriés shown, ten have had
a. decrease in cereal production grdwth fates per capité comparing 1961-
65-70 and 1970-76. Of these, eight are actually falling behind thg
populétion growth rate in the most recent period. This deficit was met
part}y by imports and partly in increased hunger. -In ]975; the average

food available per éapita had 7 percent fewer calories than FAO/WHO enekgy

vstaﬁdards.Z] For Asia to meet its food needs by 1985, production within

a

Asia must increase from 2.4 percent annually to 4.2 percent or more if

per capita income or population increase faster than projected.zz- So

far, growth rate of more than 4 percent in food production has been

achieved by only a few countries, and for a short period of time.

Rice production appears to be an important factor in ameleorization

of Asia's food problem. Using the nine major rice growing-cwntm’es23 of

.South and Southeast Asia} the International Rice Research Institute (IRRI)

has studied rice production and ‘the effects of factors such as irrigation,
modern varieties, fertilizer and their interaction. with an average-of
10 percent increase in ferti]%zef use, it was estimated there could be

an annual raise in rice production of 2.3 percent by 1985, if the irri-
éated area we}e to grow at 3 percent per annum. If the irrigated area

grew at 2 percent per annum, rice production was estimated to increase

1.8 percent annually by 1985. A 3 percent :per annum increase would
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o 24
involve an over-all annual investment cost of about 2 billion dollars.

. However, even a 2.3 percent increase in rice production will not

'),
e
meet the needs of the people in these countries. In a review of

the imp]icéfions of the study the IRRI ‘economists state the alterna-

tives very clearly.

The.model's projections imply that in the absence of technology
change, it will be impossible for production to grow fast enough
to meet demand even with the level of annual investment twice
high as that of the past decade . . . The results suggest thht
continued reliance on fertilizer and irrigation as major sgurces of
output growth is likely to be extremely costly unless stegs can be
taken to.increase the productivity of these inputs. This\can be
accomplished only through further emphasis on research an;bextension
that will (1) close the gap between potential and actual yields
with present technology,-and (2). raise the potential by developing
and disseminating better technology.25 :

\

Considering population gfowth, available argb]e laad, and cfop
production increases it is clear there is a food pfqb]em in Asia, which
will get worse. A variety of recohmghdations and-suggestions have been
made on ways to solve or at least stgbé off the problem until popg]atibn
growth can be stabilized. Hopper suggests'a massive irrigation program
in the Gdngetic Plain wﬁich could an 70 or 80 percebt to present .
world grain output on a stable baéis, but which would require 60 bf]]ion'
do]]ars.26 .Considering India's gross national product is 80 billion
dollars there seems 1ftt]e chance of such a:program.x The Timited proba-
bility of any such scheme being started with foreign_aid is made c]eér .
when it is considered that the Indicative World Rlan for Agficu]ture
prepéred in thé late 1960's‘réquired 112.3 billion dollars over a twenty-
three year period. The plan called for 8.5 bi{iion dollars in 1962
risiné-to 26 billion dollars in 1985. In 1975 the comm;tments to the

- |

pltan were 3.5 billion,.in constant 1972 prices; with 40 pergent-non—

concessional assistance.27



it is evideht that the re50urces needed for'large over—a11
programs are not going to be avaf]ab]e in the near future unless there
" is a radical change in the act1Jhs of the mater1a11y r1ch—countr1es
The countrwes of Asia ne@l to make use of the, resources they have com-
b1n1ng them w1th whatever techno1ogy is avq/1ab1e to 1ncrease food
production as quickly as possfb]e ‘A re]at1~e]y new research program
being developed in Asia may be able to assist ﬁn meeting the food o
shortage. This program is called cropping systems.research. “L
,  The food production in Asia will ultimately be decided by the
276 million people economically active in agricu]ture.28 For discussion
purposes they will be called the tarmers a]though it is realized mahy
are wives, chi]dren, and hired Wbrkers. The actua]‘number of farmers @

o

_is not known and it is not 1mportant for the d1scuss1on Since these

farmers ar the ultimate users of the agr.cu.tura1 research in As1a

it is useful to describe some of their socioeconomic characteristics.

The Asian Farmer . LY

Through@ut,this,iand numerous other studies, gehera1 reference
is made to-the farmer asmthougthsiah farmers were a re1ative1y homo-
geneous group. This fs not the case. First, there is variation in
‘their farm size: 25 percent are less than 0.5 hectares in Size,-Whhleﬂfﬁ

-

20 percent range from O. 5 to 1 hectare Twenty;two percent‘range
from one to two hectares wh11e 33 percent are over two hectares 2 .

FSecond there s var1at1on in product1on potent1a1 cf the land rang1ng
from 800 to 1 750 kg of grain per hectare 30 Th1rd, some have'1rr1ga-
- tion or partial irrigation, which tqta11y ‘changes their farming operation.
Fourth, they face‘very:dtfferent cost-price ratios. The ferti]izer/rice

price ratio is approximately seven to one in Thailanl and three to



one in other parts-of Asia.3] Fifth, they live in diverse cultures,

and so have different needs.

Generally, the farmers' resource bases differ, but are usually
very limited. They experiehce prices varying widely not only from one
location to another, but from one year to the next. A1l havé different
derived needs, but most of these heedSvcan be met with a common unit,
money. . =

In spite of this. wide diversity, a typical examp]é may help
to descrfbe the situation of the Asian farme:. The_typica] farmer has
a land area that in a good year will produce three tonnes of rice and
~in a poor year one tonne. This land also produces 150 dollars worth
of other crops in a good year and fifty dollars in 5 poor year. He
owns ten chickens_and.a half share in a water buffalo. In ‘the dry

season he gets a ]itt]e_off—farm work that earns hih an extré thirty
| do]Tars. He, his wife and four children, 11ve in a house constructed
of 1oca1 materials. The total value of items in the house 1nc1ud1ng

a small transistor rad1o is fifty dollars. His farm equipment cons1sts
-of a wooden p]ough with a steel poynt, a wooden harrow and p]ank,’a hoe,
some carrying baskets, and a %Zx‘éélks. He transplants most of his rice

but broadcasts some. After the rice‘crop is growing he bUys whatever -~

fert111zer the’ shopkeeper is se111ng, if he has money or can borrow from

=

the shopkeeper‘ He exchanqes 1abour w1th the ne1ghbours at transp]ant1ng

and harvesting times. He is 1ucky1;he is the only son who ]1ved so he
inherited his,father's‘land; He has two sons, so he hopes the youngest
~ does well in schoo] and WiT?I;eN;EXe to getfa government'job

o The farmer is using his limited resources effect1ve]y - His

product1on in a norma] year is c]ose to his consumpt1on needs ,He has

BUE 2R St v n R L il s AR I TS el



a cropping system which provides miniﬁum variability over time even
though it meéns lower production than possible in good years. The
farmer is not pafticu]ar]y responsive to price changes for. the crops
he plans. to eat. Generally, he does not like toigrow only cash crops
and buy his vice. He knows that When'there is a bad year with a rice
shortage the relative pricejof rice and a cash crop .can change by a
ratio of as much as ten fo one. The farmer'is, however, price- |
responsive regarding the cash crops he grows. He is quick to adopt
ény'techno]ogy which will stablize his food supply at a high level or
‘which will inérease_his cash crop income, provided it does not decrease
his food supply and he can get the resources needed.

He is a rational decision—maker‘trying to meet his needs. Taiwan
is often considered a leader in Asia in the deve]opment of its agricul-
ture and yet a survey of Taiwan farmers.came to the following conclusions:

In sum, fhe objective of farm operation in the survey area is

still self-sufficiency. As crop production is mainly for home

consumptign, and !ivestock for compost prqducing, fasgers‘ production

planning is less influenced by the economic factors.

| The concepts and attitude expressed by,A]1aby are iﬁ such complete
opposition to this study they are worth noting.

"~ Farming though, is such an old business, and farmers have acquiréd
~such.a range of skills, that always there are dangers of rediscovering

the wheel, of devising a cunning new technique that in some odd corner -

peasants have been practicing for centuries&-. . I claim no origi-
nality for the discovery that if there is a world_food problem it is
not really susceptible to agricultural solutions.
Farmers through centuries of trial and error have learned a lot
and it should be one of the functions of agrjqu1tura1 scientists to
learn, understand and extend these ideas to others who have not discovered

them. Another function of agricultural scientists is to dévelop new

' tecﬁﬂo]dgy which makes more efffciént‘uée of resources, indicating to

10
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po]icymakers‘where a reallocation of resources will lead to greater

productivity.

Agricultural Research

A number of organisations are trying to assist the Asian farmers
through agricultural research. In each country there is a department
of agriculture that has the specific-objective of increasing food produc-
tion. Most of the research supported by the departments of agriculture
is product or discip]ine oriented. - Although their major function is
training, most universities have some research programs. These usually
tend to be narrower inwscope than those of the departments of agriculture.
Outside agencies such as the Asian Development Bank and'the Canadian
International Deve]opmehttAgency, sponsor projects which may haye a
small research component. Fina]]y,.there are a number of agricu]turat
researoh institutions. The Internationa] Rice Research Institute (IRRI)
is one of these IRRI S ro1e 1s to 1ncrease rice y1e]ds A few years
ago, IRRI rea11sed that rice product1on cou]d not be 1ooked at in 1so]a—

tion, so a cropp1ng systems program was started This program aims to
.'1ncrease the product1v1ty of rice- based cropping systems
It has become c]ear that a systems approach was needed to study
-'As1an cropp1ng systems over a range of environments. Off1c1als in the

- departments of agriculture of the various Asian countries have expressed
increasing interest ih a systems approach to agricultural research
Thus, it.was decided to start an As1an Cropp1ng Systems Network This
network is a vo]untary group1ng of se]ected off1c1als from the various
departmentsof’agr1cu1ture The over—a]] obJect1ve of the network is to
promote the systems approach, to exchange ideas on methodo109y, and to

share the resu1ts of this type of research. ThelFOncept of systems

1
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research is‘relatively new and there are still many questions about
* efficient methodology and procedures. This study is concerned with
finding more efficient procedures for the microeconomic evaluation of

cropping systems research.

i
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CHAPTER 11 o

THE PROBLEM AND OBJECTIVE OF THE STUDY

The Over-all Problem

’

Since the popu1ation of Asia is increasing at over 2 percent

o a year, and‘the physical resource base to produce food is nearly

| fu]]y utilized, new techno]ogy to produce more food must be found
-and used if famine is to be held off. New food product1on techno]ogy
- is being.developed in Western countries. Nearly all of this new
technology_is.based on the asSumptibn fhat the farmer has access to
a relatively 1arge‘resource baSe‘and an infrastructure that can
supply strong techholog{cal support services. In addition, much of
the NesternQdeveloped‘technology invo1ues increasihg‘specia]ization
and assumes’labour is a:high cost factor of production.
| Given;thglagricu1turaT situation fn‘Asia, it is nof difficult
to understand why the direct crahsfer of Western technology has met
_wféh such limited success. The-prob1em is not only that the direct
transfer of technology has not worked but a]so that the Western
lapproach that produced th1s techno]ogy has not worked we]] in Asia.
The d1sc1p11ne or commod1ty spec1f1c research approach wh1ch was
o transferred to A51a to solve the farmers problems has on]y worked'
:1n env1ronments that are su1ted to spec1a11zat10n In most of Asia,fwg

i

'.the trend 1s 1n the oppos1te d1rect1on Due to population pressure ' -



on a limited land base, farms are -getting smaller and there is more

diversification as farmers try to fuiiy utilize their 1imited resources.. -

The over-all heed is tobdeveiop and imp]ementaresearch procedures that
will produce new technology that is suited to small, diversified farms.
| In order tb'deveiop.techho]ogy that.Wiii be used it is essential
to determine the curhent.constraintsiin the tarmihq system, and- |
idehtify potential areas’forvimprovemeht “This means that the current
system must be uhderstbod This understanding must 1nc1ude not on]y the
eropping system.but also its major interactions with other activities-
~on the farm and should not 51mp1yrbe a 1ist of 1nput and output
eoeff1c1ents Up to the present, a major portion of agricuiturai
research in Asia has not conSidered the farm system into which the
new technology must fit. In fact, 11tt1e work has been done on
developing an understandihg of the farmfas a broduction and con;umption
unit. | | | B
1No)one discip]ihe can supply this. 'Interdiseip]inahy study is
~ needed to effectively understand and describe the current Asian farms.
- It was to‘meet this need>and-te'supp]y a basis f&k developing new
technology that a crobping systems program_was started at IRRI in -
the Philippines and tied ihto a network ef similar programs in most
Asian countries. This program is discussed in Chapter III. It is
based on a mu]tidiseiplinary team condueting interdisciplinary research
on a specific pneblem. The oVer-a]i objective of the team,is to enable

the farmer in a given environment, to produce more food.

The ‘Specific Problem

g

The cropping systems teams have not been as effective .as had been

hoped When any group decides to work together it is assumed that the

17
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product of its efforts will be areater than if each group member had
worked alone. But,'ﬁnherént in this-assumption is another assumption,
that each member of the group or team can and will contribute effectively

-

to the team. o

Throughdut‘thg cropping systems"résearth‘programs in Asia there
have beén repeéted-diSCUSéions about the role of economics and its
contribution. Generally spéakfng,'jt is agreed that the -economic
Cthqneﬁt requirés tmpro?ement. In these discﬁsé%éns seVerq] specific
problems usua]]yiareAidentjfied. First, the economic results are of ‘.
little assistance in‘the détision-making process. Mostly fhis has been
due to the 1afe ar}ival of the results. Often the'economic analysis
of_the'research arriyes'after the next experiment has begun:

The second brob]em often mentioned is the economists' growing
afrust}ation about their work. The data is generated faster than they
can handle it;bAAt_many:sitéé,:detailed record keéping‘takes~so much.
time there is little time left to workron éhé1y§is;- The‘fkustration‘fs‘
-aggravated by thé féct that-most of the othéf team membérs.can,finish
their ana]yses.in several weeks. ’The agronomiéts cén then discugs the -
results with the farmers while the factors regarding the research are
still fresh~in the. farmers' mind but the economist can contribute
little due to lack of timely analysis.

Reasdns for the écbnomists' fneffettiveness’need to beY;;;;?Féﬁq—*
Is the division of labour between data collection and analysis the -
most productive? Are the analytical methods aﬁd ﬁfocedurés appropriate

for the job to be done, and do the economists know how to use them?

~ These types of problems will be explored in this thesis:



The Objectives

There are four objectives to tﬁis study.

The first objective is tQ give the reader an understanding of
IRRI's_cropping»sysfems research with pafticu]ar emphasis on the -Asian
Cropping Systems Network. The description of thé research appfoach
and a relatively complex cfopping system should supply a framework from
which thé need for'a”mu1tidisciplinaryvteam to conduct interdisciplinary
research can be understood. The descriptisn should provide a basis from

-which specific problems, paéticu]ar]y in the economic aspects of thé
research, can be analyzed.

The second objective is to study the economists and_tﬁéir Work,,
to find ways to make them more productive. - This study would answer
the following questions: Who are the,ecdnomists, w%ere and how ére'

"~ they working, and'what'are‘they_doing? bAny suggestions fo} iﬁpﬁovement Y
“in-the ecgnomist's fuﬁétioﬁslmust'meét thesfd11owing éfitéﬁia. Firsf,
the,procedure must be mathemqtica11y~and statistically simpTe.' Secpndab
the analysis for a typisal site should be able to be completed‘in about/

\6ne month. Third, the results of the aqa]ysfssshou]d be in a form that
any member of the cropping systems reséarch’team can readily understand:

The third objéctive is to review the validity and;complexisy of
‘the econometric procedures that economists in the cropping systems
program are noOw using. Most economists are“using traditiona] econo->
metrfc'procedures, asSUmin§ that the basic assﬁmptions of the
procedures have been met and that they are the mqst_effici;nt way

to ana]yzevcroppiﬁg systems.

The fourth objective is tondeve1op a set of informal procedures

s
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bthat an economist can uée to analyze the testing phase of cropping
systems research.’ The procedures should have data requirements that
allow the economist sufficent time fpr’analysisvandlto canduct research
on other specific prob]ems.‘ The results of the‘informa1 procedure should
1ead to'thé same conclusions as a formal procedure such as linear pro-
gramming. Eachistep in the informa] pfbcedure should lead to a decision
answering the basic qdésf?on: is‘the alternative technology.worthwhile?
The informal procedure should be sensitive and complete enough so that

relationships which are inconsistent with theory can be found and

analyzed within the framework .of the procedure. . S

s
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CHAPTER ‘111
IRRI's CROPPING SYSTEMS PROGRAM

Cropping Systems in Asia

Rice is the major crop in Asian cropping systems. It is the
basic food of over 500 million people and grown on over 80 million
hectares in the Far East. ! Due to its wide genet1c variability rice
cultivation ranges from high up the Hlmalayan s]opes in Nepal on
f1e1dsw1tha 20 percent slope, to the f1at f]ood p1a1ns of Bang]adesh
undertwo or three metres of water. R1ce is-grown from the USSR/Ch1na
border at .53°N 1at1‘tude2 to 35 s in Southeast Australia, 3

Up to the m1d 1960 s rice production technology had been
'v1rtua]1y unchanged in South and Southeast Asia for centuries. A
few nitrogen-responsive varieties fnom‘Japan and Formosa had been-
tried but were not suited to the environment. Irr1gat1on was the
on]y variable in technology and this usually was a major undertaking
that was decided by the government of a country Rice y1e1ds were
stable except for variations due to weather In the Ph1]1pp1nes rice
y1e]ds ranged from 1.0 to 1.3 tonnes per hectare from 1930 to 1965
with the h1ghest yield in 1930. 4

There is a major difference in rice cropping patterne depending
on the water regime in which it grows, In the mid—1970's, Barker and

Herdt divided the regimes by area: irrigated doubTle-cropped 19 percent;
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irrigated single-cropped 13 percent; shallow rainfed 34 percent; mid-
deep water'TS percent; upland ]O“percent; and deepwater 8 percent.5

They estimated that the 32 percent area which is irrigated, accounts
.

for 50 percent of the rice production. In another study,- Moorman

and van Breemen considered the soil and water environment for rice in

i

Asia and came to the conclusion that ”Agrtcu1tura1 systems based oen

. ‘x_
7 et

rice as the food staple are thus c]ear]y lowland systems". The
Towland systems--all the rice area except up]and and some. deepwater--
have one character1st1c in common: the land is puddled. When suffic-

ient water 1s ava11ab1e on the f1e]d the so1] 1s worked unt1L M

7

the 5011 structure is gone Then the rice seedlings are transplanted.

st

[Puddling has severa] advantages. It is an effective weed

control practice. By forming an anaerobic solution many nutrients
“are more readi]y available to the rice piant. It reduces water
losses,through percolation and«evaporation.8 Although of benefit‘-

~ to rice cultivation, puddlingvmakes.the growing of upland crops in
the same field extremely difficuTg_in the short drowing season betore
or after rice.

In the mid- ]960 S, a new,era in r1ce product1on in South and
Southeast As1a started. A cross between an” Indica and Japonica type
was made at IRRI'in the Philippines. Named IR8, it cou]d yield over
ten.tonnes/hectare in 122 days if given'sufficient fertilizer and an
1adequate environnent. A]though it had many‘weaknessés, the'cultivar
and its successors had several characterfstics which were to have a
profound effect on cropp1ng systems in Asia. First, it was non- ’

photoper1od sensitive, so 1t could be p]anted any-time and harvested

]22 days later. Second, because it only took 122 days to mature,

3
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areas Qith five or six months' rainfall had sufficient time to grow
anofher crop. Third, it had a high response to fertilizer so the farmer
who wanted td take advantage of this potential would need to market
farm'products to pay for the ferti]izer. The subsistence farmer
be start1ng to enter the market economy on a 1arger scale. A
The impetus for new techno]ogy and .a vast potent1a1 for change
was ih the seed of the new rice varieties. The prob]em was that no
one knew where the seed, w1th all its changes, would. f1our1sh and where

it would not. The Asian rice farmer and his cropping system was still

a vast unknown. Many aspects had been looked at, but there was no

synthesis of the information.

4 0

Evolution of Cropping Systems Research

| One of the first people tovsee the potentiai impact of the
short non-photoperiod sensitive rice, and to do something about it,
was Dr. R. Bradfield. In 1964, he.éuggested taking edvantage of the
solar radiqtion and soil moisture by multiple cropping.9 He suggested
more crops per.year by relay interplanting, minimum ti]laée, harvesting
atephysioiogicaT maturity, and intercroppihg, His approach cou]d_be

summéd up in the phrase:  "An absorbing surface of several layers of

2

"green leaves &f growing plants must be interpoéed between the sun

.10

and the soil. By 1970, he was working full-time on multiple

cropping, as well as publicizing his views on Asian agriculture. “He .
ohserved thaf there were two types of agricultural arees in thefwerld,
those where sc1ence had been app11ed and those where it had not.

Yields in South and Southeast As% ege 1ow because of a fallure to

1nvest in research and techno]oqy He suggested that there Were three

"methods to increase food production: increase the area under’cultivation,

LM 5
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increase yields, and grow more crops per year. He urged that more
.emphasis be placed on the third method. He noted that the tropics had
a much. higher plant production potential than the temperate zones;,
citiﬁg as an example that a tropical rain forest produces four times
as much dry matter per year as a-temperate deciduous forestf1]
Dr. Bradfie]d's'worg done 1in the IRﬁI research fields, involved tech-
niques to grbw more Crops per year on a given piece of land. He
visited Tajwan several timés and was impressed with the productivity
of its cropping é}stems, incorporating many of the techniques observed
there into his work. One of the more producti&e pattgrns he developed,
involved the production of five crops in one year.
In 1972, Multiple Cropping became known as Cropping Systems,
and part of the research prdgram was moved on to farmers' fields. The
first site chosen was Cale in Batangas, about 30 km from IRRI. Regard-
~less of what was thought and said later, the selection of the site was
for one main reason: "
The area is not typical éf the rest of the Philippines. It has
very sophisticated systems. If we can develop the ability (method-
ology) to apalyze the systems there, we should be able to handle -
any others. ’ ’
the farms in Cale were very productive and it was not anticipated that
any new technology existed which would make a majer contribution to |
fheir present farming'syétéms. This assumption'wasblater confirmed.'
In 1977, Carangal noted that the best major crbpping pattern fof Cale

appeared to bg_kice-tofn.]3'

It was grown in ]972 and had been for
many years before.
In this Tnitial phase ef cropping systems research thelemphasis

was on~understahding'what the farmer is doing and developing a method-

. 0logy to describe it. To ensure that the farmers' system was understood,

(
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many resources were committed to on-site data collection, eoth forma
and informal. Daily record-keeping was steried with fifty farmers.
These farmers hadvbeeﬁ‘choseniffom'a stratified sample of the baseline
survey of one hundred fermers. The daily record-keeping fequired the
farmers to record each day any work they did re]éted to crops. In
addition, all inputs and products were recorded. Any cash transactions
wereanoted, as well as estimates of home consumption of farm eroducts.
In addition to the farmers' records, village assistants were hired to
time specific éctivities. The farmers were visited once or twice a
week, depend%ng on the amount of éctivify on the farm, to ensure
fhet the_date was complete and accurate. A rain gauge was set upvto
compare the rainfall with the_nea:est.meteoeo1ogica] station 15 km
aQéy.

A set of simple experimehts wae established in the farmers'
fields under their menagement to test the effect of higher levels
of inputs. These tests were desiéned to finq_which factors of produc-
t{on might be underhti]ized in the present systems. For example, one
portion of a f1e1d was ‘kept weed free to find if there was a major gap
between the current weed management and the highest 1eve]

There was no concern with economics in these experiments. They
were designed to find possib]e’constreints in the present system. Onee

a constraint was found, the next step was to discover the reason. for

it. Th1s step always started by a d1scu551on with the farmers. Did

;)

they know a given input was 11m1t1ng their y1e1ds? A]most invariably
they knew but could not quantify the gap. The next questions were
about the reasons for limiting fheﬁinput. "Although the farmers did

not express it in those terms, they weré usda]ly making tradeoffs in
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‘the use of their scarce resources wi%h other activities, or thé risk
was considered too great.

In the firsc years' data collection there were learning mistakes
and a lot of recalls to verfy a~d cross-check data. It was decided
"0 continue for two more years to obtain year-to-year variations and
fo establish a data base large enoﬁgh to develop an efficient methodo-
Togy. There was a clean gap in the data collected, namely, the social
factors that might be associated with the cropping patterns selected
by the farmers. in early 1974, a.survey of twenty-four'barrios dn

14 A1l of the farmers

Batangas éovering 237 farmers was conducted.

keeping‘daily records were included'in’the.survey to ensure the data

base would be complete. In 1973 and 1974, a set of agronomy experiments

were designed and conducted to find if certain patterns_and management

technfques could be variedvand.what the result would be. The summary

of this work‘was reported but it was c]ear that there were still many\

- questions regarding methodo]_og‘y.]5 The period 1972-74 brought about

a chahge‘in emphasis and research. The work was_g]ear]y defined és_

a systems approach, and ;hé first steps were taken‘to develop methods

to understand the current farming systems.]6
In addition fo the site in Batangas, two more sites were

selected in early 1975, one in the E:ovince of Iloilo and the other

in Pangasinan. Thesevsites fell w{ihin'the cropping systems objectivé

of developing 1mproVed cropping patterns for small As{an rice farmers

who grew rainfed lowland or upland rice.. The rationa]g\for choosing

'thesé farmers,ag the target group, was that irrigated farms had new

technology and their income was relatively stable, while the rainfed

farmer had little new technology available and Tittle research had been

-~
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done in this area.

Another maJor factor was that ra1nfed rice. constwtutes 59 percent

of the rice 1and in South and Southeast As1a. The target group was over

onefhalf the rice farmers. It was clear that IRRI could not cover the
entire target group and so the ma1ue of a network to work on rainfed
rice cropping patterns became evident. The agricu]tura] scientists and
policymakers in South/and Southeast As1a were well aware of the ra1nfed
rice problems and were happy to co]]aborate with IRRI to try and solve
them. ' ‘

In late 1974 and early 19?5 the cropping systems programwat
-IRRY went through a major change. The senior scientific’staff was
expanded from two to seven and'the support resources expanded accord-
ingly. The'croppiho systems program became the second ]argest program
at IRRI. Why did IRRI move to a systems approach in such a 1arge way

and what, really, is systems research?

Systems Approach to Research

The concept of reseafch based on a systems approach is not new
in agriculture. Pliny noted that Roman farmers who used rotation
cﬁbpp&hg seemed to grow richer.- Rothamstead station has shown that
rotation s superior to monocropping for the last two hundredsyeafs.
Meh who studied the systems before them without a strong trainino in
one discipline cou]d see the interactions in a system. By the ear]y
1900's research had started to move into d1sc1p11nes and by the ear]y
]950 s was firmly entrenched. The sarcastic comment of Heady has the

ring of truth in 1't:]7
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Over time the tendency has been for disciplines to dig deeper
moats around themselves and to retreat further into the departmen-
- tal bastions; while physically adjacent, their deeper discipline
"barriers perm1t simultaneous attacks on the major facets of relevant
prob]ems in isolation. In fact, furtherance of the discipline typi-
cally is taken as more important than the solution of people's
problems. ‘

Many people were dissatisfied with the tight disciplinary
approach, particularly those who were at the interface betweén the»
research and the farmer. The'férmer viewed his farm as a system and
had a working knowledge of the fhteractiOns of the present system.

He. could usually predict what the results of a change in one component
of the system would be on the whole system. Most of the technology
that came to him from research was considered and was found not to
contribute to the system's over-all production. But, as Ebersohn
observed in 1976, the research did not change--it became more specifit.

Increastngly défai]ed.research is continually adding information

on the components of agricultural systems. ' The effort is not being
matched by synthesis of results into recipes that could be under-
stood by farmers nor by predictions of the effect of adopted meas-
ures. These omissions have drawn crticism not only from farmers
and their financing institutions who are left on their own devices
to assemble the bits and pieces, but also from research adminis-
- trators and scientists who are disappointed at the lack of impact
their work makes on agricultural practice.]
By the mid 1970's, serious doubts were being voiced about strict discip-
line oriented research being able to solve the small farmers' problems.
Based on its own experience and drawing from the experience of others,
IRRI made a major commitmenf to systems research.

Systems research differs from traditional research in three

major ways.]9 The first difference lies in the way a problem is
'approached and analyzed. When initially looking at the problem, the
whole situation in which it is found is considered; this /is known as

a holistic approach. The immediate goal is not }o reduce the problem

»
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v\approach 1dent1f1esveaps in the data base Evaluation of the need;

to the smallest part that will give a-mechanical type reaction. The
interactpion 0f the various components are noted in a systematic manner.
Flow diaframs and matrices are two common ways of showing the inter-

The goal of the prganization is taken as the end point. Then

ious a]ternatiés A onsidered based on iﬁtia] eonditioms and
\ ‘r:nents of the system are'combined in such a
way thpt the goal is met efficiently. There can be no measure of
efficiency if there is no goal defiﬁed.

| Sihce'most problems on a farm deal with a set of different
types of parameters, no one dfscip]ine is usually capable of adequately

defining the prob]em Systems research is normative:in most agricul-

‘tura] situations. . The researcher makes a set of subJect1ve assumpt1ons~

on the goals, resources and synthes1s of the components. . These assumpj

tions may be based on the best informatibn: available bqt-they are

subjective and another researcher with the samevinformatidn may make a

-

different decision.

The second maJor d1fference is that the se]ect1on of a research"

program is based on a systems basis. = Through the use of a matr1x or
a flow diagram, some specific information is needed to show an inter-
action.. If it is not known, and is considered 1mportant finding:

P

fﬁat 1nformat1on becones part of the research program. A systems

gbr/nnss1ng data 1s\sLbJect1ve, but the cr1ter1on is its 1mportance '
in relation to the final goal.

| The third difference is that systems research is more likely
to be ef?icienf. " Dillon gives three reasons from using a systems

approach in research:
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A. The research is more purposeful, there is less danger of
working on the wrong problem, and there is a greater chance
of recognizing and responding to research needs and oppor-
tunities

Better research management is facilitated

Agr1cu1ture is recognized for what it is--a h1erarchy of
systems with a purposeful nature. 20

[piiee]

Heady also refers to the adm1n]stration of research using a
systems approach. "Administrative.contr61 cobuld be viewed in the;
contekt of a matrix where the rows are problem sets éﬁd the co]umﬁs
are discip]ines."Z] waever, it would appeéf that fhe major reasom

for the efficienfy of the systems approach is that an over-all goal

is aefined and each pjece of research can be evaluated on what it
could contribute toward reaching that Qoa].k

There have been a variety of definitions pﬁf forward for the
terminology used in ggricu]tura1 systems research, particularly as
“it relates to research directly relating to a-farm. In 1978, a review

_of the work be{ng done on farming systems in the International Agri-

cultural Research Centres was made by the'Technica1 Advisory Committee

for the Consultative Group on International Agricultural Research.22

Their ‘defiritions will be used throughout this study.

A farming system is not simply a collection of crops and
animals to which one can apply this input or that and expect
immediate results. .Rather, it is a complicated interwoven mesh
of soils, plants, animals, implements, workers, other inputs and
environmental influences with the strands held and manipulated
by a person called a farmer who, given his preferences and aspira-
tions, attempts to produce output from the inputs and technology
available to him. It is the farmer's unique understanding of
his immediate environment, both natural and soc1o economic, that
results in his farming system.

A system is defined as any set of elements or components that
are interrelated and interact among themselves. Specifications
of a system implies a boundary delimiting the system from its
.environment.

Systems analysis refers to the holistic approach of studying
the system as an entity made up of all its components and thein§
interrelationships, together with relationships between the system
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and its environment. ‘

Cropping system refers -to the set of crop systems making up the
cropp1ng activities of a farm system.

Crop sxstem comprises -all components required for the product1on
of a particular crop and the interrelationships between them and the
environment.

The Current Cropping Systems Prdgram at IRRI

‘ Uti]izing the above definitions,vfhe present cropping systems;
program at IRRI w111 be described. The goa1 is to increase food pro-
duction. through more product1ve rice-based cropp1ng systems in South
and Southeast Asia. To meet this goa1, four spec1f1c objectives have
been defined. First, to develop and extehd.research methodology in
rice-based cropping systems; second, to feed back specific problems
found in the program to the concerned group; third, to develop and
testltechnology‘fo} agro-c]imétip zones similar to thaf of IRRI; and
fourth, to encourage and assist national cropping systems resgarch
programs in specif{c agro-c]fmatic zones.23

IRRI has divided the cropping systems research ﬁnto five

phases: (1) description, (2) design, (3) testing, (4) preproduction
evaluation, and (5) production programs. (Figure III-])24 The
descriptive phasé is actually stafted befdre a research sife is
selected. Data is collected on soil characteristics;'topography,
rainfall patterns, current cropping systems, and temperature where
agb1icab1e.'nThis data is used in the final selection of a site. Once
the site is‘ﬁe]ected, a baseline survey is done. This catalogues the
resources available to the farmer and describes the present cropping
. system in some detail. A detai]ed_iisting is given by Banta.zs. This

phase has two main functions. The first is to set out the situation

found on arrival, so a comparison can be made later for evaluation to
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FIGURE III-1
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determine if there have been ény changes. The second, and more immedi-
ately useful function, is to serve as a guide where opportunities may
lie for new techno]og&, both from constraint§ and underuti]izat%on of
resources in the present cropping system.

The design phase is the most critical in the whole research
program. Hefe the. knowledge of the different disciplines shou]dtbe
combined to produce a.new cropping patterm for a given environment,
with a given set of resources, that is more efficient than the
present one. It is in this phase that lack of clear objectivés and/
or lack of know1ed§e show most clearly and can lead to major problems.
When any one discipline cannot c]early communicate the parameters it
is respoﬁsib]e for to the group,‘the pattern has 1éss chance of
meeting the objective set for it. The product of the design phase
is a cropping pattern with all of the production techniques specified,
a list of data fo be collected and a set of alternatives if weathef
or other environhenta] factors change. The design phase*may also
include a set of component teéhno]ogy experiments to give specific
answers to a problem or problems fodnd or éxpected in a pattern.

These component technology experiments may be designed to
be carried out on a research station, in a.farmer's field under
" research management, or managed by the farmer in his field. The
design pﬁase can be divided into two. The fjrst qesign occurs fol-
Towing the description of the site. It usually has a widé range of

patterns, with the objective of finding what is possible. The second

type of design occurs after an éxperiment"is‘finished and the knowledge

gained is put into use in designing the next experiment.

The testing bhase is the actuai production of the crops in
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.farmersf fields, recording all major factors influencing its production
and an analysis of the resu]ts.26 While the crop is growing, all |
discfp]ines involved are monitoring the factors affecting»the crops’
growth and productibn. Although ,only oﬁe or two people may be in a
field plot they may be recording soil moisture, root depth, solar
radiation, rainfall, seed]ing-vigour, weed index, insect numbers,
disease ?ndex, man hours for an activity, inbuts‘used, and the farmer's
comments on what he thinks of the crop. This information is used by
the different diéciplines to evaluate the pattern. The individual
evaluations are then brought together and a decision is made on the
pattern. There are three possible decisions: the patﬁern is rejected
and no further work will be done on it; the pattern is ready to pass
to preproduction evaluation; or, the pattern has potential buf more
reséarch is needed. If the latter decisionvis made it then goes back
to the design phasé. A pattern may go through the design and testing
phases a number of times. A1l testing of patterns is done on farmers'

fields under farmer management, although some time may be spent with

the farmer if a new technique is being used in the pattern. One simple

Ty
N

test of a pattern is adoption by farmers around tﬁé site. However,
this is not always an acceptable test as they may try and fail, if they :
do not understand and follow the requ1red methodology.

The preproduction evaluation is the final research phase. In
this phase, the pattern is put out on 36 to 50 farmers' fields with a
complete set of instrucgions. It is one last evaluation of the p§t+?rn,
but the main objective is to find if the techno]ogy>can be understood
. and used by the farmers. Also examined, is the chénges they make, and
if there are any major changeé; why? Fo]jowing th%s phase which lasts

1
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. for on%§‘one year, the technology is ready for extension in production

programs. .

Asian Cropping Systems Netwqu
) Thé Asian Cropping Systems Network (ACSN) was‘started.in 1974,
with th% enlargement of the program at IRRI._ Anhagronomist was hired
to act,a; Network Co-ordinator. His mandate Qas to assist program
~ development in the ACSN and transfer ideas and methodology from one
l program to anéther.' One of his major functions was to carry ideas
from the ACSN to IRRI and vice versa. From the very start, it was
considered important that there be a high. level of interaction between
-IRRI and the ACSN. ’To-ensure that this interaction would occur,
specificvmeasures were built into the programs of IRRI and collabora-
ting countries.

Eirét, it was decided to hold a working group'meeting at least
once every year. The working‘group, as the name 1mplies,.is composed
only of those directly responsible for-the cropping systems research
in the ACSN. These are the prégrém leaders from each country, plus
the program leader and the network co—oréinator from IRRI. ' This
makes a group of twelve people. These people have met eight times from
1974 to 1979. By keeping the group small and interacf%ng regularly, an
open and very clear Tine of communication has developed. m

The meetiﬁgs have been held in each of the collaborating coun-
tries, so the gr@@p:wou]d see firsthand the problems facé@jby that
country. A regular part of the meetings is a tour of several of the
sites in the host country. The results of fhé discussions are published
ahd‘made avaiiable to all those working in the ACSN. The empﬁasis‘has4

been on éétting the reports out quickly to keep peop]e’up-to-daté on
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»}what has been happen1ng rather than on turn1ng out a top quality publi-
‘-cat10n These work1ng group meet1ngs have had a very signifjcant |
effe&tvon the_dwrect1on of IRRI' s.research.and_the methodology used in
the]eountry'prpgrams; V
| Since the_progham of each country haschad oufside assi§£ance.
in funding,‘a epecia1-category for‘internatjonalvtrawe1 has.been
included in all fhe,budgets; This fund is used by the program 1eader.
to-attend the working group meetings There are additional funds for
others work1ng in the program to v1s1t other countr1es to observe
their programs. Mon1t0r1ng tours are he]d once a year and organ1zed - ) _
by the network co-ord1nator Staff working at the s1tes are selected \\\;w__,y(’//
by the program 1eader to see what other researchers are do1ng, f1nd g
out what prob]ems they are hav1ng, and exchange 1deas, so]ut1ons and
- new methodo]ogy |
Only peop]e work1ng d1r§ct1y w1th cropp1ng systems programs

.go on these t0urs The bqggs.areignforma1 with no formal presenta-
: T TR BT e ETESETRS

tions. These tours sérVeﬁahh‘f'm?phrpose in addition to communicating

ideas. They areva"reward'Fe; _{;&’Staff who have wohked hard_and’
-normally wbu}d §et.no recognitﬁon:gor the site work the} have done;-;q
Usually only high-ranking officials go en.internationa1_trips;; However;
on this program, a new graduate with two years' experience, has a good
‘chance of travellng and 1earn1ng if he has workec Jroduct1ve1y

A third area of 1nteract1on between IRRI and the ACSN is the
six-month cropp1ng»system§ trawnjng program at‘IRRI. Th1s coursev1s
: he]d,eVery year. for ab0ut»thirty;five people who w11]vbe working a; a
‘site in a mu]tfdiscip]inary team. It.is'designed foK'peop]e‘who have

- aB.Sc. degree and at least one year's experience. The course is
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divided equally between field and classroom. Four areas are emphésﬁzed:
agronomy, statistics; economics, and the concept of systems; Members
of a1J the disciplines take the same coucse. The economists study how
a crop grows and then go to the field and grow it. Agronomists striiggle
with margina]ity."The course is designed to meet the needs of the
collaborating countr1es, and fo]]ow1ng suggest1ons at a working group
meet1ng,~was completely restructured in 1978

 Another type- of tra1n1ng is the degree program. Through IRRI,
students take the1r course work at the Un1vers1ty of the Philippines
at Los Banos, and then conduct thelr ;hes1s work at IRRI with an IRRI
scientist as advisor. Pr10r1ty is given to young scientists directly
'A'invplved in CO1]aborative'nationa1 prograhs.v In 1977 there were
’ " fourteen M.S. and four,Ph.D; students studying under the cropping
systems program.27 | ” :

Reference material is always a problem for a scientist in

South and‘Soytheast Asia. To assist the scientists 1h_the ACSN, IRRI

sends out. qop1es of papers of cropp1ng systems research. - In 1977,

 twenty- four papers were sent to 257 sc1ent1sts in the ACSN.

W1th thé efforts of the network co-ordinator, plus the inter-

- action of the working group, monitoring tours, formelland informal
. - -

training,'and distribution of reference material, there is a constant

and very productive interaction between countries in ACSN.

‘ In the opinion of the Rev1ew Team, the formatlor "~ ¥ the
Asian Cropp1n§ Systems Network has been thé most signi cant
development i cooperative .programs between an IARC - its =~ ¥
constituent countries. The collegial, collabora*ive ode of -
the ACSN--especially as, regards program planning, Jevelopment .
of methodology and program eva]uat10n--1s a key factor 1n the
success of the network. . ,
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The network has achieved the present Tevel of success because all

parties involved have gained from the involvement.

The Review Team was particularly impressed with the value
to IRRI and the national programs also of the Asian Cropping
Systems Network, which appeared to be a truly joint and fruitful
mechanism for cooperative planning and decision based on mutual
respect and a recognition of partnership between the parties
involved.?29 :

Impact of the IRRI Cropping Systems Program

The IRRI Cropping Systems Program has had a méjor effect on
agricultural research for the rainfed rice-growing areas of South
and Soutﬁeast Asia. Some of thege effects a}e quantifiable and
others, pefhaps the most important ones are not. The program haé
made‘re§earchér§ and policy makers aware of the systems appfoach.

Since 1970, the IRRI Annual Report'has had a section devoted to

cropping systems. These repbrts are available ipfnearly every major

agricultural library in South and Southeast Asia; The IRRI Reporter

which goes to eleven thousand rjcevscientists anq extension wd}kers
carries articles on cropping éystems.

| In 1977, over 11,500 people visited IRRI, and most of them -
were exposed to the cropping systems reseérch.‘ There are-few agricul-
tural scientists in South and Southeast Asia who, have not heard‘Of |
cropping systems.. The IRRI program has p]ayegeamajor role in making
the systems apprdach to agficulfura] reséarch regpectable. In the
early 1970's'éfter the cropping systems'ﬁrogram was implemented and a 5
.major ppryjon of its work moved to farmers' fields, there were grumb-
Tings that it shouf& not be considered scientffic research. As the
research results started to appear, showing why single discipline
results had not been accepted, the criticism started to die.and the

>
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questioning started. Young scientists trained at IRRI started research
in farmers' fields. Scientists who had never been off the research
station'except to.te]1 farmers .what to do; went to look, and found
themselves discussing the research with farmers. It is hard to over-
estimate the impact that this interacéion will have on research programs
in the future. )

Although each country, and even each research site 5n a country
has a different organization the‘mu1t1discip]inary éﬁproach is common
to all. Throughout the ACSN the programs have been gtructured SO
that different disciplines work together on a set of patterns to help
the small rainfed rice farmer. _1In ény meetings or tours, IRRI ensures
- that all the disciplines discuss the problems together. The program
has stressed not.on1y the importance>of a systems approach but has
played a key role .in making the approach operational fn a Qariety of
different government.organizations in the ACSN. _Without these non-
quantifiable achieveéments of changing the thinking process and atti-
fudés, the qyantifiéb]e achievements would mean little.

The IRRI program has developed a set of methodologies for
conductipg research on farmers' fields. Methodologies have been
déVe]oped, and are being used for pattern testing using each farmer's
fie]d'aé a replication, for testing component tééhnology, boxﬁ farmer-
managed and reﬁearch-managed, and for multi-site testing of patterns.
These methodologies for developing and testing component tethnology
have significance not only for the cropping sysfems work but also
for those workihg,in a\discipline apbroach whd are‘shpp1ying new
. tgchno]qu. | |

A handbook on economic.procedures to be used in cropping syétens
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reﬁéarch has been compiled. This handbook has sections on surveys,
record-keeping and ané]ysis gsing different assumptions. The hand-
book assumes that the IRRI eéonomic .rocedure has been used, that is
a large basrline survey and fairly complete farm records for eagh
farmer in additic., to the records from the agronomic work. A]though’
sections of the handbook have been used to’soive specific prdblems
by some in the network, it générally has ndt been widely adopted.
Since {t is a compilation of papers by various people, the style,
: approach, and comp]ex1ty of the presentat1onsvd1ffer Those sections
that have examples worked out are all from different ces, conse-
quently there is a d1ff1cu1ty in fo]]ow1ng through t%:g various examples.
The handbook assumes sufficient resources are ava11ab to’do a complete
analysis from a full data base. '

The IRRI program has made a major contribution in developing
"methodologies to define the physical ahd climatic environment for'use
in defining rice growing agro-climatic zones. These methodologies
have been used by the ACSNVCOuntries to identify the boundaries of
their'tafget areas. The methodologies have also been used by 2
polizymakers in 1denfifying high-priority areas for development in
their countries. , -

In the long run, the development of the ACSN will probably
be the major accomplishment of the IRRI program. In 1977, the‘ACSN,
direttly involved the Philippines, Indonesia, Thailand, Sri Lanka,

30 Other countries participating in the work-

Bangladesh, and Nepal.
‘ing group are_Ind%a, South Korea, Burma and Malaysia. A'listing of
the sites With their environment and the target area is found in

Table III-1.

.



TABLE III-1

DESCRIPTION OF CROPPING SYSTEMS
NETWORK TEST SITES, 1977

Immedaiate

Rainfalt (no, .
target  consecutive months) Soil Soit
Site’ Kind of rice land area texture- suboraer Coilaborators
- (ha) Wet Ory
Philippines
Cale. Batangas Upland rice 40,000 5 5 Clay foam Udolls Bureau of Plant
R . . L Industry
Tigbauan and Rainfed-lowland, " 300,000 5-6 2-4 Clayloamto Udens Bureau of Plant
.Oton, lloilo partially irrigated - . heavy clay lndustry
Manaoag, Rainfed-lowland, 500.000 3-4 56 Clay loam Aquept Bureau of Plant
Pangasinan partially irrigated (low and high Aquents = Industry
water table}
Indonesia : :
Lampung Partisily irrigated 1,500,000 5 - 4 Sandy loam Aquuits Central Research
upland rice . institute for
Agriculture
Indramayu Partially irrigated, 650.000 4 S Clay loam Aquents Central Research
irrigated - and Institute for
. Aquepts :
Thailand “Rainfed-lowland ~ .850,000 2 6 Sandy loam Aguepts Rice Division
Pi Mai {bimodal) Department of
Agriculture
Division of
Agricultural
. Economizs
Ubon Rainfed-lowiand 500,000 3 6 Sandy loam Aquuits Rice Division,
- b Department of
Agriculture
Division of
Agricultural
) Economics
In Burni Irrigated and 500.000 2 6 Clayioamto  Aguepts Technizal Division,
partially irrigated "heavy clay Depanment of
) Agriculture,
Division of
Agriculiural
Economics
Bangpae Rainfec -1owland 400,000 3 4 Silty clay Aqualfs Kasetsart University
: loam Aquepts
Sri Lanka L - .
* Walagambahuws Partially irrigated 101,000 3 4 Sandy loam Aaualfs Department of
: {small tank; . Agriculture
Katupota Rainfed-low!and 25.000 2+2 ' Sanay loam . Aquults Department of
: {bimodal) Agrniculture
‘Bangladesh .
Jovdepur Rainfed-lowland, 6.30u.000 S S Clay loamto, Agquents Bangladesh Rice
and irrigated heavy cloy and Regearch
' . . Udults Institute
Nepal ;
Parsa Rainfed, purtialy 39,00C 5 [ Sandy and Aguepts _ Agronomy Division,
‘ irrigated, and . silty clay Department of
irrigated loam Agriculture
- Internationai
Agricuitural
! Development
‘ Servi
Pundi Bhundi Rainfed-lowland 50,000 7 2 Sandy and Udults Agronomy Division,
o : : - siity clay Depantmemt of -
, losm Agriculture
Intesnational -
. 2 Agricultural
. Development

Service

4]
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3

- The fourteen sites have a total target area of over 11 million hectares.
They fall in a continuum of rainfall and soil types. l@ is expecfed
that by interpolation, new sites falling between these sites can use the
research resu]fs as a-basis and so quickly arrive ét acceptab]é patterns
Qith the package of technology needéd. It 1svstil1 too early to know if L
‘#iis can be done and on which factorslit will be most successful. Except
for Cale in Batangas, the sites are all lowland rice areas, some with
partia]lirrigation. Partial irrigation refers to a system which supple-
ments the rainfall in the rainy season and may prolong the growing

- season by a few weeks. Fach of the sites outside the Philippines has
been partially funded by an_outside‘donof, principally the International
Development Research Centre (IDRC) and the Un{ted States Agency;for
International Deve]opment (USAID). These sites have acted as‘the core
for the national cropping systems programs. Indonesia, Thailand, Sri
Lanka, Bang1adésh, and the Philippines all have nétiona] programs.

These programs are based on tbe concepts developed by IRRI, but adapted
to the local situations. Each of these countries is starting or has

in operation an in-country training program for people starting to work
in cropping systems. IRRI's traihing role is slowly starting-to chaﬁbe

to t?aining the trainers..

¢

FutureoDirectiops of IRRI's Cropping Systems Progrém ‘

For any.program to be successful, it must look ahead and decide
what needs it will @éet in the future. In 1978, IRRI asked the working
group to consider future needs of the ACSN and what role IRRI—shdu]d
p]ay. fhe’grOup's report was very clear and made a number of specific

points.- First they listed the goals of the program:B]
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1. to increase food production
2. to improve nutrition |
3. to increase farmers' economic welfare
4. to increase farm employment opportunities
5. to imprdve the small-farm bargaining position
6. to aid national agricultura]rdevelopmenf programs.
These goals represent a consensus of the objectives of the national
programs developed by the policymakers and résearchefé in.each country.
Naturally, the priorities varied from countryvto coﬁﬁtry but all égreed
these were the goals. The Qroup‘ﬁext»discussed the approach being used
to meet these goa]s:32
1. Agro-c]ihatic classification ' S
2. Site selection and description
3. Integratibn of physfca], bio1agica1 and soci—economic féctors

into a conceptual model
4. Site specifi¢ research
5. Preproduction evaluation
6. Production prbgrams
From this approach it is clear that the IRRI-developed methodo1ogy is.
being used."However, the programs differ from IRRI in that tﬁe hember;
of the group consider_é program fo be finished when it is in the productipn
- phase. It is also importah; that they hote the importance of a conceptual
model to ensure that those working in the program know where they fit.
in, what is needed frém them,vand what the goals are. The group then

went on to discuss ways that IRRI could contribute to the national
33 ‘

programs.>> They concluded that IRRI could:

1. assist governments to adopt a cropping syétems approach to agricultural
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research

2. provide consultant services in different parts of the programs

3. train national research workers '

. -3

4. help national programs get financial assistance from international
donors

5. supply and exchange literature, technical, and plant material

6. exchange ideas and experiences through working group meetings,
conferences, symposiums, monitoring tours and visits

7. conduct collaborative research

8. help evaluate the national programs.

A specia] point was made on the second item mentioned. fng

It has been felt necessary that the IRRI cropping systems
network should be further strengthened in terms of senior level
manpower to provide adequate services to the country programs.
Particularly, there is a felt need in the network for an
experienced economist with a good background in cropping
systems research.
Although the program is a success it appears that there is a,
. 1 )

problem in the economic component.
‘ /
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CHAPTER IV

METHODOLOGY AND ANALYTICAL PROCEDURES

N

The Field of Farm Management

This study is concerned with cropping systems research and
ways in which the economic_component can be of more assistance to
Asian farmers. To achieve this objective, a framework is needed to
better understand and analyze the farmer's cOrrent andbpotential
decisioanaking s@tgations. Farm management theory can supply such
a frameonE.Ek B ‘ A\

Farm management is a special 7ield of economics which considers

«
IR

the allocation of Timited resources within the individual farm; it is

a science of choice and decision- mak1ng, and thus, it iy a field |
‘requiring studied judgment. 1 Farm management is based on a study of
the farm from the farmer's point of view. If considersvghe farm as a
_unit composed Of producfipn and consumpfion asbects in continué]
interaction. Thus, éérm management is based on a systems approach.

It has Ewo over-all gpa]s: one,vto push profits to’thé level consjstgnt
with the cap%ta] resources and abi]ifies of the farm operatof; and EWoa
to re]atg.cho1ces in the farm operation to choices in the farm house-
ho]d-é?akmanner consistent with the needs and wishes_of the family. 2

- To meet these goals, farm management cannot function in isolation.

It 1nteracts with other social sciences in understasding the soc1a1

a
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aspects of the farmer and his family in their environment. It interacts
with biologica1 and physical sciences 1n understanding and eva]uating
biological and physical processes. ‘It uses evaluation cr1ter1a from

the d1sc1p11nes of Management and Production Economics. Farm Management's
role is to. Synthesize knou;edge from a var1ety of d1sc1p]1nes to help

the farmer achieve the greatest possible benefit from his farm operat1on

with the resources available to him.

The Role of Management'Science in Farm Management

Management is concerned with achieving goa]s or ob3ect1ves
There are severa] approaches to understand1ng and descr1b1ng management
"The approach se]ected depends upon the env1ronment and the obJect1ves

The c]ass1ca1 approach assumes there is one best way to ach1eve l
an obgect1ve and a set of ru]es should be ]a1d down and followed to
ach1eve this objective. 3 This approach may be considered when the
operation is highly strucfured and there are very few uncerta1nt1es, e. g

) >

'bu11d1ng a fence. 'iggﬂwy

“. The behav1ouﬁa} approach is people-oriented and assumes that if -
a man 1s encouraged to take additional respons1b111ty and is g1ven
flexibility he will 1ncrease his product1v1ty 4 Th1s approach has
"application 1in s1tuat1ons with- 11m1ted structure and many uncerta1nt1es
This approach cou]d be used for 1nstance when organizing a research ~
team. |

"Most managers use varying proportions of these two extremes,

- depending upon the environment and objectives. On most farms there are

many a]ternatives'and a high level of uncertainty."Farm Managément tends,

~ therefore, to put more emphas1s on the second approach he]p1ng the farmer

Understand his a]ternat1ves and make rational decisions to achieve h1s

49
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objectives.'
-]

“The Management Process -
Management is that part ofkhuman endeavour which guides the acti-
viti%svof individuals and orgaanationsi ‘It functions when decisions
are made and actions taken in an attempt Eo reaeh goals in a world of -
uncerta1nty and scarce resources. > The functions of management are:
1. Recogn1t10n of a problem
2. Observation of relevant facts
3. Analysis and spec{fication of a]ternat{ves
4. Choosing between a]ternatives (decisionemaking)
5..Taking action
6. Beafing respOnsibi]ity for the action taken and reQevaination
Recognition of a problem is the manager's acceptance that there
is a gap between his present situation'sblikely outcome and'his goal.
_Once this is accepted the next step is to col]ect information regarding
the present sﬁtuation and possible alternatives. When the infdrmation is
collected it is analyzed in a maaner which will allow compariéon with -
the objective. Based on the results of this analysis, thelmanager;
- makes a decisiom: He then takes action based on his decféion and accepts
responsibility for his action. . |
wh11e decision- mak1ng is the heart. of the management process,
good de0151ons w111 not be made uniess re]evant facts surround1ng the
problem are carefu11y analyzed, and.: a11 the feas1b]e aTternat1ves
cons1dered. Furthermore, a good-dec1510n w11] not bear fruit unless it}
.18 impiemented thrbugh‘action. Good decisions'provide ’rewards to the‘

manager, but any losses resulting from his decisions are also his to bear.-
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Evaluation of the outcome provides him with an opportunity to learn from

. his actions, and improve his managerial skills.

Objectives and Goa]s
.Objectives and goa]s are the reference po1nts for an 1nd1v1dua1
to dec1de if he has a prob]em The closer his situation is to a goa]

w

Ehe_sma]]er the prob]em In this study, objectives are defined as the
]ong-run asp1rat1ons of the farmer. 'They are usually not thought of
in spec1f1c quant1tat1ve terms. An. obaectlve mlght be to g1ve h1s
ch1]dren a.good -education. Goals are more short-term and are usua]]y
‘fhought of fn more'specifdc, quant1tat1ve terms. - A’ goa] m1ght be to

.

grow suff1c1ent extra rice to pay school tuition of fifty dollars. Thej
goa]s are usual]y intermediate steps to achieve an obJect1ve 7

Since all goa]s cannot be achieved at the same t1me a manager
has a h1erarchy of goals Man's needs are in‘a hierarchy and Maslow '
- defines them 1n descend1ng order of 1mportance as: physiological needs'
(food, water, and sex); safety needs&(securwty, stab{]ity, andAorder){‘
oeloﬁging and love needs (affection;‘affiTiation and-identification);

esteem needs (prestlge, success, ‘and se]f—respect), and ‘the need for-

-

self-actuaflzat1on.8 These needs can serve as a basis for a researcher

‘ gonsideFing the farmer's goals and'objectivesf

Decision-Making Process

Deéisionlmaking-is an integral part of the management process. It

is rare]y a linear process;crather;'it is iteratfve With ]imited inforha-
tion an ana]ys1s 1§ ‘made, but 1t may be’ concluded that more 1nfbrmat1on

‘@
is needed before an acceptab]e a]ternat1ve can- be chosen “This cycle™

continues unt11‘theadec1s1on—maker-1s satlsf1ed that add1tiona1 study
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whu]d cost more than the‘expected improvement in the’elternative chosen.
He then takesc action. | | | .
The key feétors fn the decision-making process are:
1. a clear understahding of- the goals and objectives by the deciston—
maker so priorities- can be established
2. a clear definition of the preb]em
3.~ information shich supplies the ana]ysis'brocedure with relevant
bxifactsl
4. a 1og1cal and systematic analysis pretedure‘
5. an eficient set of decision cr1ter1a

If any of these steps of decision-making is not followed the decision-

*maker 16wers the probability of making a ‘good decision.

- The Role of Production Economics

While manaoement science prov1des insights 1nto the management and
decision- mak1ng process, the field of economlcs, part1cu1ar1y production
econom1cs, prov1des the cr1ter1a which the dec1s1on maker can use in
the economlc evatuation of farm mangement problems.

The bas1c prob]em in most farm management decisions 1swnot on]y
whether an a]ternat1ve is profvtab]e but more important, whether it is

| more prof1tab1e than the other feasible a]ternatlves The econom1c
prlnc1p1es of product1on economics can supp]y the cr1ter1a on which to
base this dec1s1on.‘ Production economics put the technlca] and b1o]og1ca]
product1on 1nformat1on 1nt0 an. analyt1ca1 framework and then applies -
"costs and returns to ‘provide answers to the quest1ons is it prof1tab1e7
~ and, is it the most profltable alternat1ve7 The ana]yt1ca] framework used

\‘1n productior econom1cs 1n1t1a11y19ysout the technical substitution

rdtiqs,between resources, resources and their products, and between .

LG



products. It then uses price ratios as the decision criteria, known as

choice indicators. An example is the technical relationship between
a‘ ) w'\
nitrogen ferti]izer and a rice crop. When this relationship is known, §

the relative pr1ce of nitrogen fertilizer and rice are used to decide

\

what rate will give “the most profit.

The Basic Economic Decision in Production

A farmer achieves many of his goals by convert1ng his resources--
land labour, and cap1ta]--1nto products at a profit. The more valuable
the set of products he can.produce from his resources, the more. profit

he can make and the more goals he can achieve.

To realize the greatest possible prof1t from his resources, a
farmer uses the management process and: econom1c criteria to make three
\ba51c dec1s1ons regarding the DFOﬂULLIOH process. They are:

1. How much to produce?

o, R

2. How to roduce? - | : \\\\\\

3. What to'produce7 ' L
In making these dec1s1ons the farmer decides on the kinds, amounts, and
combinations of resources to ‘use 1n the product1on -process, and the kinds,
amounts and combinations of products’ to produce The re]ationship between
the three dec151ons and the farmer's resources, production process and
products are shown in Figure IV-1.

o ~ The "How to~produce"dec151on dea]s w1th the comb1nat10n of .
inputs\ "How much. to produce'relates to the production process. The
combination of outputs‘is a resu]t< of the "What to produce" detisioniA

-8

Each of these decisions will be discussed. .



FIGURE IV-1

BASIC PRODUCTION DECISIONS
9 -

RESOURGCES  PRODUCTS
’ ‘(INPUTS) o _ ‘ (OUTPUTS)
LAND  (RICE
PRODUCTION
L ABOUR PR‘OCESé > IMAIZE.
CAPITAL | TRO BEANS
"HOW TO PRODUCE". "HOW MUCH TO PRODUCE" "WHAT T0 PRODUCEf

DECISION DECISION "~ DECISION

The."How much to produce® Decision

In de;iding how much to produce-fhe decision-maker is,f{rst o
concerned with the téchnica] re]atibnship.betweén input and butpﬁt.
The farmer needs to khow the effect of nitrogen fertilizer on rice
yields before he can star /to decide on its use. The‘technical
relationship between input and output is kndwn as a'prdduction funq;

tion. A proddction function can be written in the fprm of .an equation

[

Yoz f(X%, - - - X))
This equation shows that the output Y, is a funétion, f. of a . o
variable input X, with other inputs X, - - - X_ held at a constant

Tevel.
‘ The relationship between the variable input and produtt can
be presented in an equation or in a diagram. Most production func-

tions related to biological processes have a sigmoid shape. A



typical production function is shown in Figure 1V-2. As increasing
units of inpur X are applied, the TP curve increases first at an
increasing rate, then at a decreasing rate, and finally decreases in
'abso1ute terms. This phenomenom is known as the "Principle of Dimin-
ishing Returns". This is a common characteristic of'biological
production functions.

The TP function can be further analyzed by deriving the AP
and MP functions The AP function is defined as /_Y/X and expresses
the average production per unit of input of the varlable X. The MpP
function on the other hand, is defined ag /_Y/ / X, and expresses
the ‘rate of productivity change at a given point on the TP curve. S

The productiog function can be divided into three stages as
shown in Fjgure IV52; Ségge II is the only rational decision-making
area. Stage IIT is irrational because moreloutput can be obtained‘
by uang less input. Stage I is irrational because average returns
- per unit of input‘are increasing,~consequen£1y if the input pays at
all, it will continue to pay bettér as long as the APfcurve is rising.

This leaves Stage II as the economic decisionFmaking area of the
simple production function. Stage II can also be described &s that
* _portion of the produ;tion function where MP is negatively sloped
but greafef than zero and less than the AP function.

It should be ﬁoted that:a producer’would only produce to the
end of Stage II, where TP 1s at a maximum, when the 1nput 1s free. On
th other hand, if the input is severely rationed, he will app]y it at
- a 16ve1 consistent with the beginning of Stage II, when aVerage product
per unit of the 1nput 1s the highest. .

However the rat1o LY/ / X alone will not allow a decision

P &. )
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FIGURE Iv-2

PRODUCTION FUNCTION WITH AVERAGE
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to be made within Stage II. Values of the input and output are needed.

The ratio of these values is known as economic choice indicators. PX/PY

is_the price of alunit of input over the price of a unit of output. This
ratio is used in Stage II to determine the optimum level of output. In
Figure IV-3 the optimum level of output occurs when ANY A X= PXjLY.
By rearranging the equation the optimum level of output occurs when

A Y-PY = AX-PX or, added returns equal added costs. Often resources
cannot be added‘in a contindous flow. If this is the s1tuat1on, the
optimum is reached when added returns are greater than or equal to added
costs which can be written as A_P-PY 2A X-PX.

To maximize prof1t from an 1nput output re]at1onsh1p a decision-

. maker- equates the input- output rat1o w1th the inverse price ratio. As

long as added returns are greater than or equal to the added costs, the

farmer is ensured of making an economically desirable decision.

The "How to produce" Dec1s1on »

when deo1d1nq how to produce an output, the dec1s1on maker is
concerned with~ the comb1nat1on of inputs to produce a given output.
There are three ways in which resources comb1ne to produce a product,
fixed proport1ons, constant rate of substitution, and decreasing rates
of substitution. Inputs which combine in fixed proportions, such as a
wooden p]ough and a man, require no decision about combination. A
ploUgh‘without’a man will not affect production. Inputs which combine
at a constant rate such’as~maize.or sorghum in the diet of a chicken
Will not be used in combination. The most efficient decision will be
to use all of one or the other. The reason will be explained in the

next section.

-Most inputs in agriculture have decreasing rates of substitution
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FIGURE IV-3
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INPUT-OUTPUT RELATIONSHIP WITH PRICE LINE
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and so are the most important. The isoproduct line in Figure‘IV-4

shows the decrea;jng rates of X2 that will substitute for X Land

7. 1’
preparation houﬁé;could be represented by X] and weeding hours by.Xé.
As land preparation hours increase, fewér hours of weeding are needed
to prodtce a given amount of rice. The ratio of ZXXZ/[XX]_is a
technical relationship known as the marginal r;te of substitution.
It is the rate at which X]}substitutes for X2~for a2 given level of
output. The marginal rate of substitution alone cannot be used to make
a decision. Pfices are needed. The economic choice indicator for
input-input decisions is, . ,
INKINK = PXS/PX,
the marginai rate of substitution eqya]s'the inverse price ratio. \d
Rean#anging thé equation gives,
[§X2-PX2 = Z}j]-PX]

the.reduced cost’equa]s the added cost. Thig same equation fs used for
. deciding which input to use oﬁ inputs with constant fates of substitution
Since tHe marginal rate of Substitution is constant, comparjng the
reducéd costs and added costs at any point wij] Shok which to use. 1In
Figure‘IV?4 the equation is shown as»reduced'éosts greater than or equal
to.added costs for discrete inputs which»happen frequently in agriculture.

To minimize costs, a decision-maker eduates the marginal rate of .
substitution with the iﬁVerse price ratio. By equating reduced costs

and added returns, a farmer can make an efficient decision on how to

produce.

The "What to Produce" Decision

A farmer has~tb make a decision on what portion of.his farm to
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FIGURE IV-4
INPUT-INPUT RELATIONSHIP WITH PRICE LINE
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plant to rice and what to maize. This is an‘outbut—output decision.
Outpufé can have diffgrent type§‘of interactidns with eacﬁ other. There
are biological interactioﬁs which can be positive or negative. A legume-
grain interaction is qua]]y considered pdsitive while catt]eﬁjn a rice
paddy is usually negative.

There are also economic interactions which can be beneficial
or detrimental. A crbp of maize after a crop of rice can be beneficial
since most of the resources were not~being used. A.crop of maize at
the same timehas rice may berdetrimenta],if few resources are avail%P1e
to grow either. The decision-maker mustvfind the net effect of all the
types of relationships. - |

There are three output relationships: complementary, supplementary,
and competitive. In Fiédre IV-5 all three relationships are shown. A
complementary re]afionship exists between AB on the isoresource line.
As Y] increases,'YZ.increasés also. This is an irrational area of
production since more of both products cqube prodhced with the same
resources. BC shows a supplementary relationship as Y; increases,
Y2 continues at the same level. This also’is an—irrationa] areabof
production. A competitive refatiopshipfexists between C and D. It is
in this area that an economic indicator is needed since an increase in
-Y]'causes a decrease in Y2. This relationship is referred to as
the margina] rate of transformation,KZ;jZ[[SX]. A competitive réﬂétion-
ship is showh'in Figure IV-6 with a choice indicator, the inverse price
ratio 1ine; The ecohomic’optimum'is achieved when |

A,/ = PY{/PY,

the marginal rate of transformation equals the inverse price ratio.

The equation can also be w?itten, ZSXZ-PYé - [gY]-PYI or reduced
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FIGURE IV-6
OUTPUT-OUTPUT RELATIONSHIP WITH PRICE FINE.




returns are less than 6r equal of added returns. The inequality situation
must be considered if the products are discrete.

. : > - ’ N .
The Maximum profit. from an output-output relationship is obtzined

when the marginal rate of transformation equals the inverse price rdatio.

The farmer who equates duced returns with added returns will make

the most efficient decfision on what to produce.- S

o7

The Principle df Opportunity Cost

_When a resource is 11m1ted a decision cr1ter1a is needed to
decide where 1t should be a]]ocated and what va]ue 1t should have.
- The question of value is part1cu1ar]y 1mportant for inputs, such as
fam11y labour, which are not usual]y bought or sold in the market
The pr1nc1p1e of a]ternat1ve opportun1ty cost can be used to make
‘“these decisions. Alternative opportun1ty cost of a resource js the
‘return the resource can earn uhen put to its-best alternative use.
If the farmer can earn ten dollars a day wprk1ng for his ne1ghbour,
~ the cost of work1ng in his own field is ten do]]ars The farmer then“
-dec1des if working in h1s own f1e1d w111 pay ten do]lars, or more.
By u51ng this pr1nc1p]e the dec1snonfmaker can decide if the resource
is being used most efficiently and ifunOt, where it should be used.
The pr1nc1p}é of alternative. opportunity cost is 1mportant to
the researcher as 1t is a method whereby va]ues can be put’ on many
“inputs which do not enter the market p]ace from a particular farm

. under study

-Dynamic Versus Static Analysis

A1l of the foregoing analyses are static. It is assumed that

the production process is timeless and that the decision-maker.knows
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' withvcertainty a]l‘reiationships and prices that will affect‘the produc-
tton}process. Neither of these-assumptions‘is valid. Most production
processes on a farm are bio]ogjca]Iaﬁd take time.\~Neither the farmer
_nor the researcher knows what the output will he nor what the value of

_the output nil] be at harvest. Agricu]tural production is a dynamic

process; therefore, modifications:and'agjustments must be made to

the choice indicators used in'the'static ana]yses previously diScuSsed.

| T1me i; an 1mportant factor 1n decision-making. There are two
concepts that dea] w1th t1me in dec1saonrmak1ng ‘The first is discount
or 1nterest charges. A return of 100" do]]ars in ten years does not Y,
have the same va]ue to a dec1s1on maker as 100 dollars now. The future
1ncome is discounted to obta;n a present va]ue. The amount of the
discount dependsiupon the a]ternative’opportunitycostof‘money, which
1s usua]]y ‘the prevailing 1nterest rate. A farmer deciding whether
to p]ant malze or fruit trees cou]d not make a rat1ona1 dec1s1on ‘with-"

out : us1ng a dlscount rate on the future income from the trees. In

© . this study,,t1me periods cons1dered are nearly the same so discounting
js'not used. . ‘ - c | |

\Ihe second concept of time deals with the flow of services ii
"from reSdurces used in a productlon process. This concept:has major .

1mp11cat10ns 1n croppxng systems research The inputs required. in a

‘ﬁFocess may appear to beé avallable when cons1dered in tota] but the

S 1nput use pattern may show that at a glven t1me there is a constna1nt

T

‘Most farms show a surp]us of labour over the year, but at plant:ng
anq\harvestlnd t]me many farms do not have sufftcxent labour. A
graph showlng )hputs aya11ab1e and required at each p01nt 1n t1me 1s

! - . s

~an effective decision-mak1ng tool B T e T
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Most of the parameters in the static anaiyses_discussed are
unknowns. In deciding between' alternatives the decision-maker does not
know what output he will get from a given input, what the value of the

output will be, what combination of'inputs will give a certain output,

and he may not know what the cost of the inputs will be when“ne takes

action. An individual farmer faces many unknowns. The traditional
approach to making decisions on unknowns has been to divide ‘them into

risk and uncertainty.. When a decision-maker knows.the possible outcomes

~of a productiOn process, the brobabilities associated with each outcome,

it is known as risk,and an expected profitfcan be calculated,

’ - Uncertainty occurs when the decision?makervdoés not knom the ,1
possible outcomes. There is no genera]1y accepted'methodof’analysis.

One method is to discount the expected profit by some arb1trary percentage.
Recent]y, the concept of subjective probabilities has ‘been more accepted
in dea11ng w1th unknowns Subjective probab111ty 1s based on the degree

~

of be11ef or strength of conviction a dec1s1on maker has about a

given outcome.g‘ Thus,kal] outcomes are:gtyen a probability. The

product of the expected outcome, and its probability-fs then used
to choose "among alte - tives. In this study, it is assumed that the

N

parameters are knowr. .~ can be found.

The"PreSent Stétos of Farm'Management Economic Research

" Up to the ear1y~1960's, using: the tools discussed previously, -

Farm Management made a significant contribotjon to solving farmers' -

foroblemsl ' The objective of most of the work was to understand ano_:

help sd]ve probTems ?armers'were‘facing' By the mid-1960's,-most

_production economists had access to computers and s0 could use soph1s-'

"lticated mathematical programming and econometr1c procedures.v'The,v“

..
1
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emphasis in much of thekproduction economics work shifted from so]ving.
farmers' problems to exploring the poteqtiaf of the new procedures.
Farm Management, which used production economics procedures,ﬁcou]d
make 1itt1e use of this new work. The hesu]t was a growing level of
frustrat1on’1n the Farm Management discipline.

In his major review of farm management and product1on economics
Titerature from 1946 to 1970 Jensen devotes ﬁwenty two of the ‘'seventy-
" five pages to the question: "What 15 farm management what is it doing
.and where is it goin\g?"]0 From his review, 1t is c]ear that_there is a
dichotomy between.those who are trying. to solve prob]ems and those
deVeloping‘methodologicalgand theoretical issues, mainly for'their peer

group. The latter dominate the literature. Basically everyone is deve-

loping ways to do theworkhufnocme is doing it. The economic Titeratdre

- has- been of little help fo thelACSNgeconomists.
Given the need for technical data for farm production analysis
and planning, it is something of a puzzle why comprehensive

mu]t1dlsc1?11nary efforts have not been more widespread and
_numerous._ ,

- He suggest53pne-bossfb1e explanatibn is thatﬁproduction economists'ﬁ
__turned tb mode] bui1ding and linear programming and wgre wi]ling to,
accept discrete data from phy:;ca] sc1ent1sts. ‘ |

- The economlsts worklng in cropping systems have had to develop
their qwn methodo]ogles and %nrklng pnocedures since the literature was

of little help. ‘They have run into many of the prob]emsvdisgussed in

the literature before 1950,'but'never‘resolved: .The literature has _‘.

- ignored many’of'the basic problems inherent in analysis of farm survey

data.

™

o o '
Jensen calls much’of ‘the recent work into question. *
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Given the prob1ems of spec1f1cat10n bias, 1ntercorre1at1ons among
input categories, and problems growing out of aggregating inputs
and.outputs, it is questionable whether aggregate’ production
function analysis should play any role beyond that of a diag-
nostic technique in the preliminary stages of analysis (i.e. for
suggesting possible re50urce ma]a]]ocatlon)

In an article entitied "The Unproduct1ve Productive Funct1on , Upton
,reviews the assumptions and problems with farm production functions and
concludes they are usually not worth doing for the $o]ution of real
world prob]ems;]3 Although considerable advancement‘has been made 1in
advanced mathematical and econometric procedures, there appears to be
Tittle help for the cropping systems economist ttying to solve basic

farm management problems. It wou]d a]so appear from the literature
iwde

 that there is not Tikely to beéﬂﬁ@ﬁ“ﬁlﬂp in. the 1mmed1ate future
After.reviewing twenty¢f1ve years of farm management and production
economics literature Jensen had the following conclusion:

Questions that need to be resolved in farm management are:
‘What is management? What is .to be managed? Who does the management?
What is the unit of analysis? Who are the clientele? What are the
decision criteria? What are the allocative principles? For if farm
management is mu1t1d1sc1p11nary and encompasses behavioral, social,
biological and physical sciences or encompasses statistics, logic,
sociology, home economics, psychology, philosophic value theory,
~ physical and biological sciences and economics then an important
additional question exists: Do these many disciplines exist as
parallel fields, each with its own methodology, key variables and -
fundamental relationships, allocative pr1nc1p1es, and decision
criteria as these pertain to managément in each discipline, or
are there linkages among the variables from each d1sc1p11ne that
tie the disciplines together into a genera1 ‘theory serving as a
foundation for a managerial science? Or.is the manager at one time a
psychologist,_at another time an agronomist, and at another time
an economist?14

o

It is clear the EConomists in'the ACSN are‘gbing to have to
: so]ve many of the prob]ems themselves. The economists at the sites
' work1ng w1th phys1ca1 scientists and farmers are go1ng to have to

e]ett which economic procedures are real]y usefu] in understand1ng
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the farmers' current system and comparing it with the new technology
S
developed. , o

i

The Role of thzgéconomist in Cropping Systems Research

Brief Review of CroppinQ'Systems Research at IRRI

.Economics is-one discip]ine in rhe cropping systems program.
To i]tustrate the role ot economics and how it ftts into the program,'
the current researCh approach, discussed jn Chapter III, will be

briefly rev1ewed

The cropping systems research at IRRI and in the ACSN countries

is based on. a systems approach. This approach requ1res an understand1ng
of the resources, 1nteract1ons and goals of the organ1zat1on under study
The organ12at1on under study in the ACSN is the Asian rice farmer. The'
farmer's resources and the interactions which take place on h1s farm fall
under a var1ety of d1fferent d1sc1p11ne studles Rather than have one -
discipline try to study the whole system, the various d1sc1p11nes are

.brought together to study the system. A group of sc1ent1sts work1ng

together to try to so]ve a single prob]em set is referred to as a mu]t1- :

A,d1sc1p11nary team conducting 1nterd1sc1p11nary research A multi-
d1sc1p11nary team can be the most effect1ve method for study1ng cropp1ng
ystems As prev1ous]y ment1oned, cropping systems research has been
d1v1ded 1nto f1ve phases. In this'studyonlythe first three phases

of cropp1na systems research are consjdered: descr1b1ng the present

LT

~cropping systenzwn ang1ven environment; designing new techno]ogy, and”

test1ng the new techno]ogy using the cr1teria,."w111 1t he1p meet the :

-farmers »negds?"r The f1rst phase is considered in th1s study on]y as 1t’

7

‘affects the second and th1rd phases. So for purposes of this study, the :ff'

. objective of the team 1s the des1gn and testing of new cropping patterns

\ L
: -
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and the related technology to meet'the farmers' needs in a given environ-

ment.

4

Each member of the group has a responsibility to contribute the

khow]edge of his discipline to the design and testing phases of the

research. This study is primarily concerneq with the economists' ¢

contribution to these phases of the research. Economics ds concerned
) R > S, S , ) #
with the allocation‘of scarce resources to meet man' needs as fully

PR _ A
as possible. The economist's role is to help design experiments which
will test the efficient use of the rarmers' scarce resources in different

cropping patterns and evaluate the results u@ihg economic procedures.

”

L4 .
In order to make the greatest_poe;ib$e\gghi:ibuﬁhon, the economist
must be able &b interact'with the other team members, This means he

A

must understand economics weT] enough to ekp]efn it in language all

- % . v .
can understand. He must have a good grasp of basic agricultural

)

.techno]qu He must be ab]e to conceptua11ze and organize ‘the economic’

’

research component of the research_program; The demandgtnwan econom1st
) ) . EI . b3 )
“working®in a cropping systems program are greater than if he were work1ng

in a s1ng]e d1sc1p]1ne program Economists with a‘?ackground luch as
/

this are rare, so most programs have young econom1sﬁsjwho are 1earn1ng
- . ) ¢ ‘ N
on the job. B - ' ‘j o, g B
Reference mater1als are very- 1mportanb The cropping systems

network has b§En making ava11ab1e to. each country resu]ts of the work

done at IRRI and in other ACSN countr1es.‘ But access to ]1terature
_ ) - o T -
ofrom outside the network is. genera]]y 1im1ted Budget constra1nts and
.

the 1ncreas1ng cost of books and Journala has meant 11m1ted reference
_materials in most programs Equ1pment to assist in data ana}ySIS has’

been ]acﬁjng. In the past many econom1sts have not had -a constant]y

p

> . I o
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' availgble hand calculator. Often one was shared hetween two or three
people from different disciplines. ‘Recently, fuhding agencies have
Lbeen supplying S1TP]e, battery-operated hand ca1cu1ators At most sites
now there is a&ydﬁng econom1st with a hand calculator and very 11m1ted
reference material. » |
& The methodology used in most.of the programs'is based on the
methodology used at IRRI --anase11ne survey of about 100 farmers
with 300 to 500 quest1ons per farmer, then deta11ed record- keeping of
farm or cropping activities on thirty to fifty farms during.each year
. the stte is'in operation. On each farm there are about eight creps
per year andl;bdut thirty observatione pervcrop. Assqping on]} 300
..GEestions on the baseline and ‘forty farmers per site the first year,
“there gre at least 40,000 data points. This does not include any
household or non-crop act1v1t1es, any results-from the agronomic
work, nor any price or rainfall data. Thus, in the first year there

“are likely to be 50,000 data points for a young gconomist with a

ha}nd .(b:'a]culator;..ﬁ L : -

S1te Study of Econom1sts Activities

-

In 1979, a quest1onna1re was mailed to five countr1es to gain
a'c]earer'understand1ng of what procedures the econom1Tts are using,
“which economists are doing the work ‘and what the econ T1sts Backgrounds
.ere. The countr1es were Bang]adesh ‘Indonesia, Philip ines, Sr1 Lanka,
fand Tha11and al] of whom have had programs 1n cropp1nP systems‘
for over. three years. A total of twenty two s1tes were “covered. by the
ksurvey, all hav1ng been in operat1on at least e1ghteen months. -~

¢ - P
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TABLE IV-1
SUMMARY- OF ECONOMIC DATA COLLECTION AND ANALYSIS
ACTIVITIES AT 22 ASIAN CROPPING SYSTEMS SITES
: ' ) - - Mean
Head -
Head . Not months
quarters qug(ters_ Site Done to .
, ite _
complete
Baseline ' 8
Farm Reédrds
Data collection 0 0 16 6
~ Weekly or monthly summary 6 - 3 7 )
" Calculate means of inputs 6 T 8 7
- Calculate S.D. of inputs 6 1 2 12
Cross tabulation 6 3 7 6
Cost and return . 8 4 4 6 9
‘Return to factors of production 8 -3 4 7
Production function 0 3 0 19
Labour distribution analysis 5 5 2 10
Cash flow ana]xsis 4 2 2 14
Whole farm budget 0 3 0 19
Agro-Economic Experiments -
Data collection , 2 | 17
Cost and returns . s 5 5 o7 7
Return to factors of . '
production 6 4 5 7
qu Years per site A ' A
‘M.Sc. or Ph.D. - 0.2 ' 0
B.Sc. ' - 0.5 0.7

High School . 0.1 - 1,4 s




A1 twenty-two sites had undertaken a baseline survey b ugféf

had not compTeted‘the anegsis aftér efghteen or more months. ?fgﬁ
sites finisheé the analysis in five or more months. Seven: were finished
in four months but three of these used less than oﬁeJha]f of the dgpéla
‘collected in the analysis. Thus, most;of the data gol]ectéd did not
fﬁrma]]y help in planning the first year's work and left thé economists
with a, backlog of work just as the program was startinq.

The on—goingbwork of.thé economists can be divided into twq
areas, farm record-keeping and agro-economic expefiments. Six sites
did no farm record-keeping. Of the‘s{xteen where farm record-keeping
was done, all did costs and returns, fifﬁeen did‘retﬁkns to factors
of production;‘twe]ve calculated labour distributions, and eight cash
flows. Only the IRRI sites calculated production functions and tried
‘some whole-farm budgeting! Only nine sites calculated the standard
deviation of the input means. In the last fuf}~year of neséarch
only.fiye_Sites completed farm record-keebing éost~and feturns in

four or less months. Four of the five sites that completed the results

_in four months or less did the analysis on-site.

The questionnaires further reveé}éd that two sites did not col- ™

lect economic data from the agronomy experiments ihnthe last full year
‘ ~of research. Of the twenty sitéé t%at co]]ected some d;ta,«on]y : |
fifteen ca]cu]ated costs and returns. These same flfteen also calculated
'returns to factors of product1on ?ie main reason that the five sites
co]]ected data but did np analysis ;as crop failure. Fqur s1tes i
completed costs.and returns analysis of the agrbnomy experiments in
. four ‘months or less. Most took five months anditwoutoék ovér one year;

A1l four sites that finished 1n four months or 1ess d1d the analys1s

on-site. o o ' ' ' . S -

- RN
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An analysis of the man-years spent on the economics of cropping
systems shows 2.1 at the site, and 0.8 at headquarters, for a total of
nearly three people per site. The educat10na1 level of the peop]e
.averaged 0.7 with B.Sc., and 1.4 with high school at the site. At
headquarters, the educational breakdown per site was 0.2 with Ph.D. or
M.Sc., 0.5 with B.Sc., and 0.1 with high school. The probliem does not
appear to be lack of manpower, considering_other'programs which are
. functioning with far.less manpower and conducting economic research.
Another important factor is that as new sites were started, additiona]
staff was p]aoed at the site, but no new staff was added at head-
quarters. Although the initial trend showed more analysis being moved

to headquarters,'it js clear this cannot go on for long. If a major

national program were started, headquarters could not handle the analysis.

A The economic components' formal results have been of Timited
use in the basit objective of cropping §ystems research, that is, -
designing new cmopping patterns and the technology needed to increase
farmers' productivity The,results come'out late and cannot be used
in the des1gn phase of the program for the next year. The results are
usua]ly on]y for a single pattern and no attempt 1s made to combine -
~ patterns for a given farm situation, A few sites have labour and cash
vf]ows but little use is made of these in further ana]ys1s or explaining
the 1mp11cat1ons for further work. |

-The process nowuin.operatioh,at most~sites ieads to-a cohtinua]h
budldup of data to be aha]yzed‘and a‘growing frustration among the
econom1sts and others in the cropping systems research program ‘The

'frustrat1on stems from several sources Hay1ng to go back and' check

. m1stakes in data over a year old is very %]ow and‘gets 1imited results

I
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~if any. Telling agronomists their input levels are not efficient after

the crop is harvested, Towers the level of social intercourse for some,
time. The economist sees the growéng backlog of work and knoys he.is
adding to his own problem by collécting more.data. - Many economists_at
the site have little opportunity to do any analysis but costs and retorns
and so do not deveiop their skij]s, resulting in a feeling they areenot
progressing in their profession. The basic problem in the -process is
that there is an imbalance between data cd]]ection and analysis tihe.

The economist does not know what de to stoo collecting. Since the
systems approach stresses understanding the comp]ete system‘the economist

is afraid he will miss some important data.

Economic Analytical Procedures
\. ;
~ Given that the economists in the cropping systems teams will

 be using the basic choice indicators previously discussed, and that

" the current methodology is not proving satisfactory, the next step

is to review economic analytical procedures whjch are being used and
those that could be. |

Few ecdhomic probiems are so simple and c1ear¥cut that one

N ' : o S .
hﬁﬁf_approach can be used to solve them. There is usually a sequence of

decisions that must be made to arrive at the most efficient alternative.

>

A farm management researcher using production economic tools has a range

<

of procedure to choose from. ‘As already d1scussed h1s cho1ce depends

hpon resources,ava11ab]e, skill of the researcher, type of prob]em and

- who the c11ents are.

k

- There are tWO genera] types of procedures avallable which w11]

be cal]ed (1) formal and (2) 1nforma1 There is no.clear-cut line

dividing them and the same cho1ce 1nd1cat9rs.g9y be used in both‘general

‘_v‘ . 4

'y
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procedures. The main difference is that the formal procedures havema
set of rules that must be followed in the analysis, while the informal
procedures are more flexible and’1eave many of the decision to the |
kreSearcher's‘judgment¢ The latter procedure is more subjective, but

allows for more learning on the part of the researcher.

3

Forma] Procedures

The two most commonly used formal proceduresare econometric-
based produktion function analysis and 1inear programming. Each of these
~ procedures has been developed with a complete set of mathem;tica1 rules
governing jts use and solution. ;Because of the strict set of rules
governino their so]ution both procedures'can be solved by standard
computer routines. This feature has meant a great saving in resources
for.researchers; The computer can handle masses of data with great
"prec1s1on Unfortunate]y, precisﬁon and accuracy can be confused
" The ease of computation has a]]owed a person who has little understand1ng
of a product1on process to produce very precwse so]ut1ons wh1ch may be
inaccurat%. The basic concepts of each procedure w111 be discussed in
turn. . ' S . ' -

Production Functions ]
’ LY

Production functions, wheén_used in economic analysis and

recommendat1ons, can prov1de one of the two sets of 1nformat1on needed

15

for choice and dec1s1on-mak1no The: other set of 1nformat1on needed '

?;is the prices of 1nputs and outputs. A product1on funct1on deflnes the ‘
techno]oglca] re]atlonsh1p between 1nputs and output of a g1ven production
process. A product1on function usua]ly shows only the 1nputs under ,

'considerat1on and assumes a given set.of other resourcesw In cropp1ng

. Q( : o N U

v



systems, production functions are used for several reasons f1rst, as a
means of eva]uat1ng current and future use of resources second, to
study the eff1c1ency of new technology. Before a product]on funct1on
ub1s used a set of basic assumpt1ons must be cons1dered _ . ‘} K
1. the product1on process is independent and additive
2. the number of inputs is finite and cen be cardinally measured
3 the inpuhs are independent
. 4. a given input is homogeneous -
5. the outpUt is‘homogeneous .
6. the-output.is.cardfnally measurable ’
7. the produetion'perfod is long enough.“to include all jnput’and output

flows, and |
8. -the Production period is éhort enough to exc]ude any’technoTogica]
" or environmental changes:, '

Two of these assumpt1ons, 1nput 1ndependence&§nd homogeneity

have major 1mp11cat1ons for cropping systems research. If the inputs ere
not indepenaent and homogeneous ;he,re]iability_of the product.function
is guestionable since these tWO:essumﬁﬁfons are basic to least squeree

regression analysis. - These two assumptions will be examined in

Chapter V. SR -

Linear Programming L R b
. 4

o Linear Programming is the analysis of problems in which a»]inear
~_objective function‘of a,number of‘variables is to be maximized (or.

minimized); when those var1ables are subJect to a number of restra1nts

in the form of linear 1nequa11t1es.]7v The obJect1ve of 11near programmlng

is to f1nd the maximum (or m1n1mum) 1n a g1ven\§1tuation The ]1near

'obJect1ve funct1on is composed bf the factors cons;dered to be re]evant

: _:
‘
Id

s < -
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vto arrive- at the same concTus1ons

to_achieving the goaTﬂ One or more of the factors must be limited.

Each limitation or set of T1m1tat1ons is* shown 1n a separate equat1on.
Onefurtherrestr1ct1on is that no factor can. have a.negative ouant1ty
There is no Tim1t on the humber of factors thit can be 1ncTuded Data
ava11ab111ty and computat1ona] time usuaTTy act as the limitations.
Numerous articles and books on“T1near programming are avaiTabTe'with
detailed expTanations; One that is based on farm mahagement probTems is

by Heady and Cand'ler_.]8

Tnformal Procedures )

)'T

78 .

There is a w1de variety of 1nionmal procedures used in economic -
e .

ana1y51s rang1ng from quyck~guesu Jto s1muTat1on models deveToped

They aT] have one thing 1n

“ﬁ@hﬁr s op%n1ons and dec1s1ons are a definite part.

Thus, the researcher s1ntu1t1ve knowTedge

can b ed throughout the dec151on mak1ng process Us1ng 1nforma1

procedures .N0 two econom1sts are 1ikely to get the same prec1se

soTutlon start1ng from the samefa‘ta baae' However, 1f both have a

-

clear understand1ng of th%'goals and the a]ternat1ves they are likely

‘o

<

The economist at the site has Tearned/g tot aboutsthe current A

-cropp1ng system from his d1scuss1ons w1th the: farmers Mueh of thTS“'

1nformat1on is never recorded The econom1st has a wealth of 1nformal

knowTedge which he can’ contrlbute to the des1gn phase There 1§ no easy

-

way to quant1fy th1s 1nformat10n but the more t1me the econom1st spendSJ |

vw1th the farmers, the more compTete h1s understand1ng of the syStem By

1nteract1ng w1th the other*d13c1p11nes at the ‘site, advances can be made

.1
» ' . ! RN
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which will not show in the data from that year's work. This is one of

_ _ . « '
- the main strengths of the site approach to research. Since Agricultural
-~ PR - - 3

F~-nomics still has many problems to’resblve before a c]ganxformaluﬁna1y-

tical procedure can be provided,theinmorﬁ{:ce of the economist's
y

informal undérsténding and input can hardly \be underestimated.

?

‘.The procedures to be dfscussed in this section are based on the
premise that an approximate answer on time is of more use thén a pre- ;
_ cise'answgrothgt arrives too late. Thus, the proredures to be uséd.in
éva}yating the design phase of cropping gystemsréséarchwi?] be s{mp]e
'and informal. ‘The simplified procedure will have a set of sequential

steps. Each step will result in an answer on which decisions can

- be made.- After each step, thoselcropping patterns or components of
a pattern found not tobeas efficientas.others are dropped from further

. analysis. The sequence will lead to a final decision on whether tbe

]

: |
research under investigation is 1ikely to lead to an increase in the

farmer's well-being through meeting his needs. Is it worthwhile? i5s
. ’ )

the question which should be answered at each step of the ana]ysis.\
\ . ) : “,

The procedures can be divided into three stages: budgeting, graphing,

and program planning. An example of the three-stage process is give
-

&

later. o , ‘ | . ~

P

. . ’ 5{
In the budgeting stage the new technology will be compéred with

the current technology it is to replace. If it is found mor profitable,

. : \ 7
it is carried on to the next step which is graphs. Graphs of xesources /

T~/

t

uSed over time will show if there.isva constraint.and, if so, where
~occurs. If it is found that there is no major corstraint the economic
analysis is finished. If there is a constraint, the new ‘technology|is

, analyzed by pfogram planning, to find if it ts 1ikely to fit\intow
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the current farm operation and, if so to what extent.

Partial Budgets - \

-

A.partia] budget provides a framework to make decision on the

three basic pfbduction"economic problems: how much to produce, how to

produce, and what'to.pr;oducé.]9

It has a strong grounding in marginal

analysis discussedlear]ier. B - . .
A budget is defined as an estimation of possible changes in costs
and returns in a given time period when there is a contemplated™
change in the use of production resources.

The general format used in partial budgeting is:

ADDED COSTS - | ADDED RETURNS
REDUCED RETURNS ' REDUCED COSTS
ECONOMIC DISADVANTAGES ‘ ECONOMIC ADVANTAGES

In marginaf analysis the decision on how much to prbduce i§
.made by‘the relationship [SX'PX':g z;};fY. In partia]'budgets this “
decision is made by the relationship: f
| ADDED 60STS < ADDED RETURNS - L
The decisioh on how to proéuce in marginal analysis is made by
. equat:_ing.A:)(]’PX.l 5; A_)(Z-PXZ.~ 'USing partial budgets this is given,by
| ADDED COSTS < ° REDUCED COSTS . |
The décision on what to produce is made by equating‘ |
-ZXYZ'PYZ.S Zs?i'Pyl ‘in marginal anaiysis. Partial budgets supply
| the decision by équatiﬁg : R
REDUCED RETURNS < ADDED RETURNS.
In addition to these speci%ic analyses, ;he partial budget can
;;beiused to compare the comb]eteveffect of an a1térnativé by using all

six components of the format. If the economic disadvantage 1is Targer

than‘fhe'economic advantage, no change should be made. ’ L

7~
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w@gﬁ pértié] budgeting is being used to compare an a1ter25@¥§2,
Q;] of the changes in costs and returns must be included. One of the
weaknesses of partial budgeting'is that the format fs so simple, ft
caﬁ lead tovh;stily thought—fhrough analysis, with the resu1ting‘inaccurate
¢onclusions. _Jt_shbuld algo be noted that although based on the marginal
‘concept, pgrtia] budgeting differs s]igh;}& from mardinal analysis.
| Partia]bu&getsuse the total added and tp€a1 reduced values, while mar-
ginal anaiysis considers only the Jést;ﬁhit of change. Thus, there is

a difference in precisfon, partigularly if the changes are large.

2 -

A hypothetical example of partial budgeting. A farmer has

sufficient lowland to grow the rice his family needs. He has an
additional twenty hectares of 1énd that is in sugar cane. Thé'price‘of
sugar cane is falling, and he is looking for a]ternati?es. Cropping "
systems experiments have been conducted on similar up]énd’afeas: Théi}"X,
cqus ﬁésted were rice, mung Béan;'mqize, sorghum and tomatoes.- SHOu]dF
he stop grow%hg sugar_taﬂe and switch? If so, to what? |

o ; Thexfirst step is to fiﬁd if the new crops are more profitable
thaqfsugar%:ane. Table IV-2 shows the gross.returns and variable costs
\associated with each crop. With the information from Table IV-2‘a

set of.pakﬁia1 budgets can be used to find which crops are more profitable
¢ PR A ! |
than sugar cane. - (Table IV-3) In the comparison of sugar cane and rice,

the rice will be added and the sugar-cane removed. The added costs are -

S Ay
2

the costs that will be incurred in grdwing ricé. The reduced returns is

~ the loss.ih income due’ to sugar cane not béing grown. The_economic";
disadvantage is the sum of the two. The added returns come from the rice,
and the reduced costs are'the costs saved by not growing sugar cane. Thé
sum of these two 15- the economic advéntage;of switching'from sugar cane

j ¥
1)
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\ TABLE IV-2
§R055 RETURNS AND VARIABLE COSTS:
\ AN EXAMPLE ($/Ha)
\\\V - A
: *Variable Cost Gross Returns
B — -
Y . . \ . e
Sugar Cane . 260 300 . . S
Rice : 70 S 150
Mung bean ? 0 | 60
Maize o 200 ~ = 250
Sorghum D (¢ 100
Toma toés:; , 400 600 ©
to rice. A comparison of the economic advantage and disadvantage y v
values allows a decision to be made. In this case, the alternative s

is .ore profitable. The same procegure is used for each of the
alternative crops. All the crops but sorghum are more profitable ©

than sugar cane. “Sorghum jsﬂdropped from the analysis, and analysis

~is started on the next step in the procedure. L.



.
i TABLE IV-3
EXAMPLE OF PARTIAL BUDGETS ($/ha)

Comparison of:Sugar Cane and Rice

150

. Economic Disadvantége 700' Economic Advantage

 Added Costs - 70 » Added Returns
___Reduced Returns 300 . Reduced Costs . 260
"Economit Disadvantage 370 Econom{c\Advantage 410
Comparison of Sugar Cane and Mung Bean
Added Costs - 10 .- Added Returns 60
Reduced Returns .300 - Reduced Cgsts' 260
Economic Disadvantage 310, ° E;onomic Advantage  320:
Comparison of Sugar Cane dand Maize .
Added Costs 200 " ‘Added Returns 250
Reduced Returns 300 : Reduced Costs 260
Fronomic Disadvantage 500 -  Economic Advantage 510
Comparison of Sugar Cane and Sorghum .
" ‘Added Costs & 70 - Added Returns 100
Reduced Returns 300 J 'hReduced Costs 260
Economic Df?ggVantége’-§70 v Economic Advantage 360
. Comparison of Sugar Cane and Tomatoes
* Added Costs. 400 . . Added Returns - 600
Reduced_Returns‘ ‘.300¢ | ﬁ' Reduced Costs 260
360
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Graphing

'The next set of analytical procedures utilize graphs to study

resource use over timé. These analytical procedures have three functions:

1

a

. .to remove any technologies which have a resource use pattern that

cannot be met by the farmers' resources even if used on a relatively

small scale

: A - T
. to show resource use levels over time so new technology can be designed

to either even out the resource flow for those resources which

give a flow of service, or make greater use of resources which

would be or are undefuti1ized, and

. to®detect the sbecific periods when resource constraints appear.

These resource constraints at a specific time are used for the next
set of analytical procedures. ' o

. The use<of each'resource in a production process will be put on

graph with time on the X axis and resource uses per unit time, per

set of other resources on the Y axis. Using the resource base assumed

for the farmer from the data collected, constraints for thatéresource

at a2 sped¢’

[

*2ic wimz ceriod wili be found. If the resource is considered

. [ ] .
stock,.that is, can all be used at one.point in time, a calculation

will be‘made on whaéiportion of the resource could be utilized by the

-y

new technology. 'If it is found that the new technology uses more of a

resource than the current technology it is expected to replace, a major

constraint has been found. This .constraint will be carried over to

the next step in the ana]ysjs; A second major use of these diagrams

is to show where rdsources are underuti]ized in both the current and

proposed systems. Two additional graphs can be used but are optfonal.

These graphs would show’ the flow of cash and rice over the year. The



current system's flow would be shown and then the expected flow from the

new techno1ogy could be superimposed.‘ Any major.deficienéiés or lags,

8]

would be clearly noted.

A hypothetica1>examp1e of gréphing, In the paftial budget example

it was found that rice, mung bean, maize, and tomatoes 'are more profitable

than sugar cane. The next step i$ to find if the farmer can grbw them -

with the resoukces available- to him,

The farmer has $1,500 available to’pdrchase seed, ferti]iéer.
and chem1cals at the start of the season There is no cash income
between planting and harvest1ng, SO cash can be cons1dered a stock of
resources. When a resource’ is a stock there is no need for.a'graph.
Simp]y dividing the resource$ required per unit. into thetofa]'stock of
resources will show if there is aA1imitation and if sb, how many units
can be prodyced. The cash costs of'ﬁroduc£ion-aré,r1ce $50, muﬁg bean
$10, maize'$100 and tomatoes $300. "By dividing edch of these in;o

5$1 500 only maize and tomatoes cannot be grown on twenty hectares.

| Ma1ze can be grown . on fifteen hectares and tomatoes eon five hectares~

| The farmerndoes not see the five hectares of tomatoes as a constraint as
he has no iﬁtention of planting more than o;é hectare of tomatoes Thus,

. there is a fifteen hectare cash limitation on maize and a one hectart man-
agement limitation on tomatoes

The next resource to consider is labour. Labour gives fo
a flow of services that are either used or lost. It cannot be §toréd.f'
In Figure IV-7 the labour use requirements:for each crop are shown
‘over their product1on geriod. T ' 1

. There are two time per1ods ‘when 1ab0ur is a ]1m1t1ng factor--

weeks thirty and forty-four. Tomato ‘can only be grown on a small area
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Flé/URE V-7 . | |
LABOUR: HOURS FOP’,‘/ TWENTY HECTARES EXAMPLE \ ©
Week | | -
" L
’ \ Tomato |
l \
800 a
I | " 23:??ab1e
o
- 400——
/I,/'~‘\‘ Rice
' \ _\ “ /
y il A <« |




due to the labour limitation iﬁ week thirty. Mung bean and maize cannot ~
be growh on all twenty hectares due to labour 1jmitat{bn§.%n week
‘forty;four. At this point, a subjective deéision must be made: should
tomato be rejected completely? The decision is not to, since it showed
tﬁe highest profit and the farmer would only be willing t6 grow one
heéfare. From this graph it can bé seen that riﬁe is the only crop
that can be grown on 5]1‘twenty hectares. But rice had a low profit so
the decision is made not to discard Any of the altérnative crops due
to labour limitations. The decision implicitly -assumes-a combination
of crops will be grown. |

| Animal power is another resource which gives'off a flow of
services. It is handled the same as_]abour. Animal power is only
needed foh land preparation, so the time period when it musf be l
_ana]yzed is much shorter. (Figure IV-8)

There is a major limitation %n week fwenty—eight for aniﬁa]
power on rice. Only one half of the twénty hectares éan be,plantedvto
_rice dueAto thi§ limitation. Maize uses all of .the animal power
‘if p]antedeon'the twenty hectares. Animal power in week twenty-eight °
is ahother limitation. No crops have been discafded in this stage.

Limitations Have beenvidentified for the next stage. They
are cash fof tomatoes and maize, Tabour .in week thirty for tomatoes,

labour in week forty-four for mung bean and maize, andyanima] powe#
in week twenty-eight for rice. In addition, the farmer has ﬁut a

<«

19mit of one hectare on tomatoes.

Program Planning
The third stage of the procedure is to use approximation methods

to obtain an optimum or near optimum combination of resources. Approxi-

87
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FIGURE IV-8

bk, HOURS FOR TWENTY HECTARES EXAMPLE

-Hours
Week
7
80
, Rice
60 .
; : - Hours
- Available
40 ’ _
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b ©
22() Mung bean
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mating methods go under a variety of names, program p]ann1ng,2] simp]ified

programm1ng,22 and heur1st1c programming. 23 In this study the term
"program p]ann1ng will be used. The concept was first made Qorkab]e
at the University of.Minnesota in 1957,24 however, it did’not receive
much ettention in the 1itereture duenfb\tﬁe emphasis.pn LP mpde]s'and
1erge computers. \By the early 1960's a var1ety of approx1mat1on proce-
"dures had: been developed and put ‘into use. Some of these procedures
were reviewed by b1cFarunLar in 1962.%° Since the mid-1960's, little has
appeared in English agricu]tura1 economies literature. However,
iqdpstria]~engineering and management have continued refinement, and have
"developed the inevitable jargon to go with it. In 1973 Muller-Merbach
laid out a framework of the various approaches<psed by the industrieT
sector.26

Since program planning (PP) is a simplified form of 1inear
programming (Lb), many of the terms used 13 LP can be used to describe

-

PP operations. PP can be divided ihto two stages; obtaining a first
”feasib1e solution>(FFS), and iteratively improvingf501utions (IIS)27
The FFS stage s1mp]y finds a so1ut1on in which the constra1n1ng cond1-
tions are met. This is a necessary step before proceeding to find
- improved soltuons. IIS 1nyolves performing a sequence of }terat1ons
in the feesible.range,Aunti1 no fprthersimprovement tpvthe gross margin
(GM) can be made. This is exactly the procedure followed in QB. The
difference js that in LP there is a predetermined procedure'to follow
in deciding whigh resource to add in the next iteratipn. In PP there
is no set rule for this. | .

Two general approaches heve‘beeh used in ISS. The first, defined

as "Eager but Tedious" (EBT).gimply solves the problem at all solution

89
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poihfs without attempting to always search for an improved solution. If° )
some thought is-applied, many of the possible solutions cen Ee*ﬁ}paésed
on the road to an optiona; orlnear-optiond1 sb]ution. This has been-
referred to%@ "Ref]ectfve dnd‘Ski]fu] Seeking"/(RSS). |

. In a review of the PP methods used in agricultural settings, a
variety of-methods; and mixes of methods appeared based_on'Mu]]er—Merbdchs"
definitions. Clark presented FFS so]ut1ons which he considered of
“Timited dse.28 Weathers in his f]rst examp]e used an IIS-EBT method ‘
with three sets of side tab]es as the basis for»mak1ng cho1ces from his :
ruTes.?g‘VIn his -following exampleé the method might be describedka; ‘ |
11S-EBT-RSS. The rules were still thehe but a little refﬁection showed
a way to cut the amount of work. Rickards and McConnel start off with
~a IIS-EBT method but, having found an opt1mum solut1on, deter1orate it

* and switch to an IIS-RSS method.30

Johnsson, Remhourg and Safvestad
1ay out a specific set of seven rules thaf must be~fo11owed;3] thus
fdentifying their method"as‘IISPEBT. One of the reasons for this is
the method was used throughout Sweden in the Ear1y 1960’5; and it was.
a;sumed~the-extens{dn workers needed a set of rules; to fo]Jow; Of all
the models found, this was the one most 1ike1y to'give consistenti o o
solutions but how near the so]htions wou]d be to optimum is unknown.

A Norwegian version was brought ou£ two years after the Swedish method . -
o but it had a major d1fference 32 It suggested’judgment be uézd in‘the
select1on of the enterpr1ses, and tr1a1 and- errdr methods be used in

- the combination of enterpmses.33 Clark gives an abstract of the
34 ' /

©

methods'used in the working sheets.
Two other methods, which could be considered falling in the
| S | . v |
‘general area of program planning, developed by the;Max_P]anch Institute,

-
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are. s]ide'ru]e and a graph method. “The Bleckstein $lide Rule haS’seven

35 ;The farmer's

scales for various rat1os bas1c to most German farms.
'resources are used as a bas1s and various comb1nat1ons can be worked
out using the standards assumed 1n the sca]es on the s]1de‘9u1e Th1$
is an IIS-EBT method. Cropping Systems Research 35 in need of something.
with more flexibility. The geometric\p]anning method is limited to 'J
_three enterprises and has had little use because of this limited range.
The method is also TIS-EBT. McFarquhar norks throdgh a three enterprise'
-,'s'ystem.36 oo ‘ | | | ‘
Although the assumptions of speciftc reiationships/given by |
Mul]er\Merbach do not seem to be totally valid for the work found in
Agricultural Econom1cs, the approach and definitions are c1ear1y a
help in understand1ng and compar1ng PP methods.
Considering the research phiiosophy, objectites and operationa1
procedures of cropping systems researche the”IIS¥RSS¥RPD approach
seems the most appropr1ate The'emphasiS‘is on siteJSpeciftC‘research,'”
SO the economist at’ the s1te w1]1 be respons1b1e for most of the econo- ,
mic dec1s1ons to be made in the p]annlng phase. He will be in a rush
and will not 11ke1y have time to work thrOugh an EBT approach with
a set of given rules. In fact a g1ven set of ru]es from headquarters
. would probab]y resu]t1n poorer solut1ons, since they would overrule -
‘the 1nforma1 knowledge he has ga1ned By using the RSS approach advan-
| tage can be taken of this 'subjective knowledge by ut111z1ng 1t in’ a 4
formal procedure. , This approach will also allow hjm to explore
possib]e new techno]ogies hefore ‘they are tried on the farm. However,

as w1th any new tool it will take practice to become skilful in 1ts

‘use. It should also be remembered ‘that it 1s not likely to 'give the :

d
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mosf efficient solutjon, rather it is ]ikely to give a set of possible
solutions. ) | |

« By the time the PP stage of the ana]ys1s is reached there shou]d
be a very small number of alternative enterpr1ses to consider, and a
11m1ted ‘number: of constra1nts. The smaller these can be kept, the
easier and quicker a solution can be found. The data required is laid f
out“in a table shoWing the production process, resource cohstraints
under consideration, resources requ1red for each unit of output from

the product1on process, and limits on the product1on process--either

minimum or maximum.

A_hypothetical example of program p1anning. Table IV-4, part A

shows the initial layout of a hypothetical case. There are twenty
hectares available on which add1t1ona1 rice, malze mung bean or toma-
*toes can be grown as shown in Column 1 Column 2 shows gross margln
:wh1ch is gross return minus variable costs Co]umn 3 is the land
'requ1red for each crop plus total ava11ab1e at the bottom ~The

cash cost of growing one hectare of each‘crop'plus the tota]vcash
avaiTabIe’isvshown invCo1umn 4. Column 5 shows the 1abouhdrequired |
per hectare, to grow each crop”inweek‘thirty, with a total of 400
hours-available Co]umn 6 is the same Tabour data for week forty -four.
Buffa]o days per hectare per crop 1s given in Column 7. On the far
righthand s1de is the maximum area that each crop can have. These are
established e1ther by setting a limit, such as one hectare of tomatoes,
or by d1v1d1ng each number in the row 1nto the total ava11ab1e resource
in its co]umn and tak1ng the sma]lest number. For -additional r1ce

B 500/50 30, 400/5 - 120 600/10 60 and 40/4 10, so power in.the

28th week Timits add1tiona1 rice area to ten hectare. SR Ls‘,\L i
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PROGRAM PLANNING EXAMPLE '

I3

TABLE Iv-4

93

“ Power
: . Gross Cash Labor  Llabor
PﬁdeCt1°n Profit Land Cost 30-week 44-week ;ﬁ??g?g;
Frocess ($/ha) (ha) ($/ha) (hr/ha) (hr/ha) ha
(1) (2)  (3) (4) (5) (6. (7)
PART A '
Additional : . .
rice 100 1 50 5 10 4 10 ha power
Mung bean 50 1 10 10 50 1 12 ha Lab.
' 44 week
Maize 150 | 100 1Q 40 2 15 ha Lab.& cash
: ‘ - 44 week
- Tomato 300 1 1300 60 10 1 1 ha veg
‘Available v 1. w00 eoo -
resources 20 1,500 400 600 40
PART B ” |
Tomato 380 1 300 60 10 1
Maize 1,800 12 1,200 120 -480, 24
. Resouyrces 2,100 . 13 1,500 180 490 25
PART C !
~ Tomato 300 1 300 7> 60 10 1
. A : .
"Maize 1,500 -10 1,000 “ 100 400 20
Rice 400 4 200 - 20 40- 16
Resources 2,200, 15 1,500 . 180 450 37
PART D |
Tomato 300 T 300 60 10 1
Maize - 1,500 - 10 1,000 100 400. 20 \
" Rice 300 3 150 15 30 12
Mung bean 150 3 30 30 150 3
Resources 2,250 17 1,480 . 205 . 590 . 39
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The next step is to put the crop with thg highest gross profit
in part B, in this case tomatoes. Since it is limited to one heétare,
the gross profit’is 300 and each of the other rates is writ€2n in for
one heclare. thce there are still resources left, finglthe crop with
the next highest nef profit, maize, and write it in Column 1. To
decide how many.hectares to p]ént, che$k the righehand column to find
which resource was limiting, in this case, labour in the 44th week, and .
cash. Since tomatoes used little of thatvlabour, it is likely cash
will be 1im§ting. Tomatoes used $300 cash so there is $1,200 left
and maize takes $100 per hectafe,so twelve hectares can be planted.

Now the maize row-can be filled in multiplying each nﬁmber in part A
fqr maize by twelve. Gross margin equa]é 150 x 12 - $1,800,

land 1 x 12 = 12, cash cost 100 x 12 = 51,200, ]abéur.in week 30,

10 x 12 = $120, and so on. Since ai]'the;cash is used up and no

proéess requires zero cash, stop. Add each column. The gr&ss margin
'is $2,100 but 6n1y thirteen hectares of land haJe been used, 180

hours of labour in week thirty, 490 in week forty-four, and the buffalo

only worked twenty-five. Cash is the limiting resource in this solutjon.

R
Now the solution is deteriorated and another try made. A hectare of

rice takesibnly half th? cash that maize dbes, $50 versu§'$100 in

. column 4iv Chécking the rice row in paff A, the Timiting faéﬁor is
powér. If three hectares of maize are dropped, leaving nine, an
additiona].six hectares of rice can b; grown considering the two to
one ratio in cash. Checking the péwer requifement, tomato 1 x 1 =1, |
maize 9 x 2_:.18, and rice 6 x 4 = 24, gives 1+ 18 + 24 = 43, but &

only 40 available, so try ten hectares of maize and four hectares of

rice. The gfoss margin increased by 100. Ho more rice can be added

e e b £ R e ek ke 8 € Mt e e arn T




due to the power constraint. Now deteriorate part C and try again. -
Mung bean used little caéhmor power. Its cohstraint js labour in the
44th week. Theré are 600 - 450 -'150 hours unused, Column 6. Adding
three hectafes of mung bean would increase gross margin 5;50 which
just equals one hectare of maize. ‘One hecfare of rice'will~be removed
to get cash to grow‘the mung bean, part D. Gross margin has increased
by $50. The constraint is labour in the 44th week. If more labour
were avai]able, there are sufficient other resources to grow one more
hectéare of mung’bean. The farmer would have to hire an additiona1
forty hours of labour to harvest mung bean for én additional gross
margin of $50. If labor is wor th 1es§ than 50/40 = $T;25/h0ur it
will pay him to do so. The $1.25/hour is known as a shadow price.

As is clear from the éboye gxamp]e, program planning does not
- have aAstrict set of rules to follow in its use. Guesses or estimates
soon develops the abi]ity to run his eye over thé rows End pick out
oppdrtdnities to increase the profit. With a little experience, program
planning can be a very useful tool. It gses judgment, plus systematic

—rt

procedyres. v ’ S

have to be made. However, with a small amount of practice the economist
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CHAPTER V
M3

\ \ SITE DESCRIPTION AND DATA COLLECTION
.Y \
The Sites
Three sites will be considered in this study, all located in

the ?hi]ippipes. They are; Batahgas in the southwest corner of Luzon
IsTand, Iloilo on a small island in the centre of the Philippine chain

of islands, and Pangasinan in the west-central part of Luzon Island.
(Figure ¥-1) These are the first three sjtes‘where IRRI conducted
cropping systems.research. These sites were selected for this study
since each has a fairly complete set of data, and the research staff
that worked at the sites were in IRRI and so could be consulted if
_problems regarding the data arose. Jhe Batangas site was aiso selected
because of its proximity to IRRI and the complexity and productivity of
its cr&pping systems.'The other two sites were chosen on the basis of
agro—c]imétic environhent and because it was thought that new technology
was avaﬁlab]g/WHich could increase the productivity of the areas.

Batangaé;/{

7
e

'gBafangas Province lies sixty kilometres south of Manila in the

J

southwest corner of Luzon. The village of Cale in the Municipality of

" Tanauan was selected for the research.site.,‘it is 10tated.about¢t&enty-

eight ki]ometres'from.iRRI and seven kiiometres—from the.mhnicipaT

99
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FIGURE V-1

© CROPPING SYSTEM RESEARCH'SITES IN THE PHILIPPINES




capital, in the northeast corner of the province.

Land

The latest agricultural census of Tanauan shows 5,574 hectares
1

suitable for cultivation of which 5;480 were planted in 1971. ° At ‘that

~

time there were 3,856 farms in the municipality with a mean area of
1.45 hectares arable land. There were also 2,099 hectares of permanent
crops giving an average of over one half hectare of tree crops per
farm.2 Twenty three percent of the farms are less than .one hectare,
58:percent one to three hectares, 15 percent three to five hectares and
4 percent over five hectares. Thebéoi]s at Cale are of recent vo]can{c
origin, Taal Vo]cano, only eight ki]ometres west of the site, ]ast
erupted in 1976, spreading another thin 1ayer of vo]can1c ash on the
area. The soil has a pH of 5 4, organ1c matter of 1. 7 percent,
available phosphorous of 38 ppm, ava11ab1e,potass1um of 248 ppm and is
in the clay/silt/loam category. A special characteristic of the soil
is that it can be ploughed When wet and not lose its structure. For
sequential p]ant1ng of upland crops this is a very valuable character-
istic. The topography is rolling to gently rolling. The 1andscape

is dotted with a variety of trees, and in the village each house has
~many fruit trees. The area has five cansecutive months with over

200 mm of rain from June to October and five consecutive months with

less than 100 mm from December to April. The water table is about three

metres and there is no irrigation.

Population

The population of Tanaun has been growing rapidly and now stands -

101

at 600-799 people per square kﬂometre.3 In 1903, there were 18,263 people:
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in 1948, 30,203; in 1960, 44,975. The population reached‘61,910 in 1970
and increased a further 4,793 by 1975 giving a compounded annual increase
of 1.5 percent.4 The municipality is losing its young men, as there are

8.6 percent fewer men than women in the twenty tg/forty-niné age group.
. ) _ ;
; !

(Table V-1)
- TABLE V-1 /
POPULATION OF TANAUAN BY AGE ﬁND SEX®
Age Group Male / - - Female
. o .
20-24 ' 3,170 A 3,289
20-29 _ 2,270 . . 2,474
30-34 1,733 o 1,932
. = . e

35-39 1,536 1,716
40-44 1,323 - 1,525
44-49 ‘1,158 . 1,218
TOTAL 11,190 12,154

— e

~

- Since there isjsuch good communication with Méni]a'many of the young men
go there for employment. Farmers and farm workers méke up 94 perceht of
the census category of Farmer, Fisherman, Hunter, Logger, and Related
workers, in Batangas: ‘In this éateéory 35 percent haVe three years or
less eduction, 55 percent have four to seven years of education, - |
9 percent have attehded»high school and 1 percent have\sdme college

6

education. " There is little difference between the males' and

females' education in this category. This category constitutes *
48 percent of the_gainfuT]y employed, so Batangas is considered a rural

province.7 In Batangas there are 79,053 farmers and farm managers,

26,340 paid farm workers, and 28,216 unpaid family farm workers.8 The

-
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village of Cale had 985 males and 1,025 females %n«330 househ&]ds in
1975; thhs, the average househo]d size was 6.1.9
Land tenure is an important considegétion.throughout the

Philippines. In Batangas the tenure situation is changing.. The number

of tenants is decreasing and full owners increasing. (Table V-2)

TABLE V-2
LAND TENURE IN BATANGAS'O

Number of Farmers 4 Land Area
Tenure Position (Percent) A (Percent)

1960 1971 1960 1971
Tenant - 55.3 42.2 50.3 39.1
Full owner 26.8 44.5 . 27.0 39.2
Part owner » 17.5 12.8 20.7 13.7
Manager 0. 0.1 \ 1.8 7.5
Other s 0.4 0.4 0.2 0.5

2

The popu]ation pressure on the land is increasing. ‘}n 1960 the average
full owner farmed one hectare, while in 1971; it had dropped to .88

hectares. The part owner's average farm also fell from 1.18 to 1.07

“hectares. ~The large land owners appear to increase their holdings as

the average manager's_farm size increased from-eighteen tq seventy-five
hectares and the number»remained the same. . This 1is probab1y>due to sugar’
cane which is the most impertant crop in Batangas.n Rice is the second
most important crop in terms of1va1ue of production. Ricee{s theemain
¢érop for 46 percent of the farmers,‘whi1e sugar cane is the main crop of
16 percent. (Tab]e V-3) The @verage r{ce'farm size by tenure shows

there is 11ttle difference according to tenure except for the “Other .

'tenant" category, which 1nc1udes only 2 perceﬁ?‘qf the rice farmers
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There is a major d1fference in sugar cane h01d1ngs with "Others", which
consists ma1n1y of managed farms, being ten times 1arger than al] other

tenant categories. " &
TABLE V-3

RELATIONSHIP OF FARM CLASSIFICATION AND
LAND TENURE IN BATANGAS!Z

kMajor Full 'Part Share  Qther Others Total _ |
Crop Owner Owner Tenant Tenant . Farmeriéjr//\\ 4

: Number of Farms (Percent) //
e 44 5.0 39 2 26,97
Sugar cane 18 , 8 70 2 9,565
Others 56 12 28 2 2 21,596
_ | Land Area (Percent) @
Rice . 42 17 39 1T 49,550
' Sugar cane 16 .8 48 2 - 26 38,486
Others 54 15 - 28 2 49,810
Mean Farm Size (ﬁ%) . o
Rice 1.7~ 2.08 1.8 .92 : - 2.01

Sugar cane - 3.6 4.02 2.76 4.0 - 52.4

Thgre are many share arrangements in Batangas but 40 percent are
under a fifty/fifty arrangément 21 percent under thirty/seventy, 14 per- .

\
cent under thlrty-three/51xty—seven wh1]e the rest are under a varlety

of spec1a1 arrangements.]3_ However, what is not stated in the census i
report is what sharing arrangements 1§ made on the cost of_fert111zer.

| | Fragmentation does not apbea%'to bea serious problem at this

time (Tdb]é v-4). ,The_majority‘bf’farmers have two or three parceis

of land but these often have different characteristics and so can-

“spread the work out as different cropping patterms are grown on-each.
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{‘s
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In addition, many of the farmers have tree Erops on a small parcel.

TABLE V-4 &
* FRAGMENTATION AND AREAS OF FARMS IN TANAUAN'®

Parcels - . ~ Number g‘ - Area (ha) Mean Farm Area (ha)
1 784 . 857 1.2
2-3 2,406 ‘ 4,249 1.77
45 562 1,634 - 2.9] -
5 plus L\ . 124 557 . 4.49 .

The farmeré in Batangas are famous for the variety of crops
they grow and have earned a Eeputation as good farmers throughout the
Phi]ippines.‘ Because of their constant interactioh-Wﬁth markets in

Manila they are very responsiye to price changes for their cash crops.

‘lloilo <\\ ~ /

-

" The prdvince_of I[Toilo is located on . the is1andeof Panay in the
Western Visayas. It is located on the south eide'df the island with
110110 City, 1ts cap1ta] beipg its major port. The researcﬁ'site fal]g
in two mun1c1pa11t1es—-0ton a%g Tigbauan. fhe site is -about twehtx

k11ometres from the cap1ta1 The total IRRI study aFea cdyered nine

‘v111ages, but this study w111 only cons1der five of them: Napnapan Norte,

‘ Cordova Norte, and Cordova Sur in T1gbauan, and R1za1 and‘Stas’ Mon1ca
“in Oton These f1ve were se]ected because 11near programming mode]s
have been run on farms in these villages. L o

- oF

. Land

o -

15

The municipalities of Oton and T1gbauan have 7 717 arab]e hectares

of wh1ch 7 555 were p]anted in 1971. ThlS 1and was operated by 4 149
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16

farmef#s giving an "average of 1.86 hectares of arable land per farm.

Farps of less than one hectare represented one-fifth of all the farms

the two mun1c1pa11t1es . Over 57 percent of the farms were one to

hree hectares, 16 percent were three to five hectares, and 7 percent

17

ere over five hectares. The so1ls on the study site are relatively

. " ’
homogeneous. An analysis of seventy fields showed an average pH of

| 5.8, organic matter 2. 07 percent, a6a11ab1e phosphorous 27 ppm, 218 ppm
exchangeable pota551um, and a textural class predominantly clay/]oam 18

There was a major difference in topography.. bThe plots in Tigbauan were-

T~

plateau or bottomland, while Oton's topography included plateau, bottom-
land, side-slope, and upland. '
| The rainfall pattern is five to six consecutive months of over
200 mm per month from May to October, and two to four months with less
~ than 100 mm per month in tne period January to April.
Population :
Fs ’ : . L
The population of Oton and Tigbauan municipalities is growing

‘rapidly. There was a population of‘25,412 in 1903, increasing to -
50,050 in 1960 and 60, 258 in 1970. From11970 to 1975 the population

increased by 7,030 peop]e g1v1ng a compoonded annual increase of
'_2 23 percent 20 This appears to be the natura] growth rate of the
population, 1nd;cat1ng the peop]e are remaining in the mun1c1pa11t1es
The data in Table V-5 ‘shows that cond1t1ons may have recently changed,
since the older age groups have a majority of women The young men -
'rare stay1ng 1n the mun1c1pa]1t1es to work
| Mrn 110110, the census group of-Farmer, F1sherman Hunter, Logger
,1'and Re]ated worker had the fo]]ow1ng 1eve1s of educatlon threeiyears_or 1e§$;"

LSt

- 31 percent; four to seven years, 55 percent h1gh school 12,percent; and
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college, 2 percent. The percentages for male and female were the

same. ]
TABLE V-5
POPULATION OF OTON AND TIGB%%?N
BY AGE AND SEX IN 1975
Age Group Male . Female
20-24 2,787 ' 2,624
25-29 2,008 . 2,195 ‘
30-34 . : 1,852 1,928
35-39 | 1,728 1,906
40-44 1,434 : 1,578
45-49 : 1,319 ~ 1,351
TOTAL 11,128 11,582
The population density in the two municipalities is approximately
500 per km2 or 2,000 m2 per person.23 |

Agricultural industry workers make up 57 percent of the popula-

24

tion of Iloilo. This classification breaks down into 84,487 farmers,

84,929 paid workers, and 44, 045 unpafd family workers. Each farmer
) averages ha]f a fam11y member S. t1me and one pa1d worker 25
Assumang that the fema]e popu]at1on1s stab]e, the men in the

: K
flve v1]]ages have been stay1ng in the v1]]age and others have been

: com]ng to work (Tab]e V- 6) Th1s 1svusua11y;an 1nd1cat10n that the'__'

Tevel of econom1g act1v1ty_1n’an area is high. Since these villages
have only agricuitﬁre it appears it is profitable. .' >

- Two other characteristics which he]p describe a site»are land
: »tenure and the crops grown Land reform appears to be hav1ng an

.h 1mpact in 110110 but the tenants are clear]y work1ng w1th-sma11er

!/,‘ .

107
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TABLE V-6

POPULATION AND HOUSEHOLDS OF THE F%XE
SELECTED VILLAGES IN ILOILO, 1975

-

. ' People/
Village . Male Female Total Households Household
Rizal : 466 437 897 162 ) 5.5
Sta. Monica 813 780 1,593 281 5.7

Cordova Norte " 485 444 . 929 176 . 5.3
Cordova Sur . 369 ‘345 714 E 12 6.4
Napnapan Norte. 461 453 914 = 153 6.0

TOTAL 2,594 2,453 5,047 884 5.7
land holdings than the other tenure groups. (Table V-7)
TABLE V-7
LAND TENURE IN I1L01L0%
. Number of Farmers [ " Land Area
Tenure Position (Percent) _ ~ (Percent) : -
1960 197] - 1960 1971 _

Tenant 56 . 42 43 31

Full owner - 30 43 36 - 49

Part owner - 12- 13 15 - B

S Other - oo 2 : *2” RS ; SR ) 5

Rice is the most important crop in'I}oi1o, as 76 percent of

<

the farmers had rice as. their main crop; however, ‘their farms made up-

only 62 percent of:the area in"érops u-(Teble V;8)frThe éverage:riée17' :

farm 512e by tenure group showed share tenants the sma]]est with 2. 1 ‘ }

_‘hectares, then other tenants w1th 2.8 hectares, full owners with three
Q

'he;tares,‘partiowners with 3.4 hectares, and others with 4.1. ASSum?ng
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the Share tenant gives one-fﬁird of the crop to the landlord a%ter the
harvesters' one-sixth is taken out, the tenant has an effecti?e area

- of 1.3 hectares to produce the rice he needs. Sugar cane is fhe other
major érop grown on the island, which explains why under "Other" forms

of land tenure, only 1 percent have 9 percent of the land.
e

\ ‘ TABLE V-8 AN

‘ . AN
RELATIONSHIP OF FARM CLASSIFICATION AND ¢
LAND TENURE IN ILOILO IN 1977148

.

Major Full Part - Share Other Others Tota)
Crop - Owner Owner Tenant  Tenant Farmers
g Number of Farms (Percent)
Rice ~ 37 13 42 6 2 57,348
Others 60 13 22 4 1 18,116
Land Area (Percent) . . )
Rice _ 42 16 - 33 6 -3 - 153,820

Others 60 . .15 M. 5 9 94,546

' Ff&gheﬁtati0h 6f-1aﬁd_hdlding§'can‘have an effeét on the crops
;-;grown:and‘thé mahagemen; they-réééivé. In the two municipalities under
“ cohsiderdﬁion, 54 percénf of the'farmers'héd one parcel with an éverage
farm size of 1.7 hectares.j‘The f%rmers with two or three pakce]s made

-~

up 40 pekcent of the total and had 2.3 hectares, while 6 percent had

four or'more parcels and 4.4 hectar‘es.29

. Pangasinan N
o . The pfbvince of Pangasihan'is 10catéd,appr0ximate]y 200 kilometres
north of Manila and 100_kilometres south of Baguio. The province iﬁ‘in

';hé‘northwest'cdrner‘of the central plains area of Luzon Island. The

EIN
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research site is in the Municipality of Manaoag, whiéh Ties slightly

nort@ of the Centre of the province. Within the municipality five villages
were Selected for research, Anis, Lipit Sur, Lipit'Norte, ?ao and
Caaringayan. Qj

f .

Land !

o

The last agricultural census was done in 1971, but it still

30

Q giveS an idea of the general land situation in Manaoag. There are

3,947 hectares suitable for cultivation of which 3,716 were planted in

1971. There were a total of 2,724 farms with a mean area of arable

31

land of 1.45 hectares. The farms can be divided into four groups

based on total farm area: 28 percent under one hgctare; 59 percent,

one to three hectares; 11 percent, three to five hectares; and,

32

2 percent, over five hectares. The soils in all five vi]]éges are

reTative1y homogeneous. They fall in the San Manuel series and the

Eutropept Great Groups of Soils,33 34

The soil surface texture is
caicéreous-c1ay lToam with a mean pH of 7.4; organic matter of 2.1
perceént, 128 ppm available phosphorous and 237 ppm exchangeable potass{um.
- Iron aVai1ab51ity is low under aerobic conditions and zinc availability

35 TheAtopography

is 10w under anaerobic conditions due to the hiéh'pH.
is nearly level plain. .Oq the gverége there are six consecutive dry
months with less than 100 mm of rain'and four consecutive months with
over 200 mm of rain. The~averagg rainfa1]\is 1,980 mm per.yeaf.36
There are‘two'digtinct wafer tab{gé in the area. -Lipit Sur, Lipit
Nérte and Pao have abdéép water fable,;while Cag}ingéyén and Anis have a

shallow water table with several artesian wells in theuarea.37‘, . 5

! &



Population .

The population of Manaoag has grown rapidly and now is levelling

off at between 600 and 899 people /kmz.38

and in 1960, 41,164. By 1970, the population had reached 48,091 but in
the next five years it only increased by 359 people giving a compounded
**annua] increase of 0.15 percent.39 Such a Tow population.increase

indicates peop1e are leaving the municipality. There is clear evidence

of this in Table V-9.

- , TABLE V-9

7 POPULATION OF MANAOAG BY AGE AND SEX IN 197570

Age Group Male : Female
20-24 | 1,987 2,106
25-29 1,579 1,655
30-34 . 1,271 © 1,366
35-39 1,153 S 1,201

P | 40-44 ' 931 1,044
45-49 839 2 915
TOTAL 7,760 8,287

In the age groups when people are most productive'there are 6 percent
fewer\ men than women in Manaoag. It is assumed that these men have_
find work in other areas. The census data combines farmers,

hunters, loggers, and re]ated workers 1n the data dea11ng

this group are farmers or fa workers, 1t %s assumed to be a fa1rly

'\\ accurate 1nd1cat10h of the\farmers and farm workers educat1ona1
A
Teyel a1 Over 25 percent have three or 1ess years educat1on about

.\ .
ol

_ w1th e ‘cation but s1nce 92 E;Lcent of the peop]e in Pangasinan in jﬂ o

N

111

In 1903 there were 16,793 people
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‘54 percent have four to seven years of education;‘18 percent hove
:attended hlgh school; ‘and over two percent have attended co]]ege
 The data shows that there is an equa] percentage of ma]es and females

at each educational Jevel, |
Pangasinen-is a rural province sincei54zpercent of the
gainfully emp]oyed‘are in agriculture, hunting, fishing, or logging

industries,43:

In agriculturé this breaks down into 132,781 farmers,
13,615"paid‘agricu1tura] workers,,and_44;345 unpeid5fami]y¢@orkers for
Pangasinan.44 The population of the five villages selected shoWs

again that the men have been leaving the villages. (Table V-10)

TABLE V-10

POPULATION AND HOUSEHOLDS OF THE FIVE SELECTED
VILLAGES IN PANGASINAN, 197545

. o _ ° R People/
V111dge . Male Female ' Total  Households =~ 0p 14
Anis -8 248 - 496 96 5.2
Lipit Sur 595 604 1,199 204 5.9
Lipit Norte 440 " 442 882 147 6.0
Pao 882 919 1,801 309 5.8
Caaringayan S 486 452 T 938 186 5.0

> TOTAL . . 2,651° 2,665 5,316 . 942 - 5.6

|

Two other character1st1cs that are- 1mportant 1n any agr1cu}tura1

“3“;commun1ty are 1and tenure and the crops grown The 1and tenure s1tuat1on

= 4[1n Pangas1nan is chang1ng. The proport1on of tenants is dropplng and

‘-jlfu11 owners 1ncreasing (Tab1e M 11)



TABLE. V-11

LAND TENURE IN PANGASINAN4~6

Number of Farmers Land Area

Tenure Position (Percent) (Percent)
1960 . 1971 1960 1971
Tenant : 50 40 43 35
Full owner -z 35 8 34
" Part owner v 22 | 2 26 / 27

Other . . 1 3 3 4

The land reform program of the;vaernment of The Philippines appears

”

to be having an effect in Pangas1nan Rice iS'the most fhportant

crop in Pangas1nan Over 85 percent(ﬁithe farmers' main crop was

rice and ‘their farms made up 83 percent of the area in crops (Table V-]Z).

The average rice farm size by tenUre shows that the share tenafits had
1.6 hectares, full owner 1.8 hectares, other tenants and others 2.1
hectares and the part owners 2.3 hectaresf"Considering that the share
tenant usually gives one-third of the crop to the landlord after the.
-harvesters one-sixth is taken. 0u¥ the share tenant hasﬂto produce his
rice on an effective area of about\pne hectare. _
'Fragmentation of holdings is usually a consideration in Asian'
farms. - In. Manaoag fragmentat1on 1s a funct1on of size. The 27 percent

of the farmers who have onTy one parce] have an average’ farm size of

113

'”_one hectare The 52 percent w1th two or three parce]s have 1.6 hectares,_ I

T whilel the 19 percent with four or f1ve parce1s have 2. 5 hectares :Those -

T

;xSQW1th six or more parce]s have 3, 2 hectares. 47
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TABLE V-12

RELATIONSHIP OF FARM CLASSIFICATION AND
LAND TENURE IN PANGASINAN, 1971

‘Major Full Part | Share .= Other

. ~ Others -~ _lotal -
-Crop: Owner Owner Tenant = " Temant - = Farmers
, , o Number of Farms (Pe}cent)'A | .
‘Rice 3 22 6. 4 . 76,855
- Others .82 23 2 4 4 12,850
Land Area (Percent) |
Rice - 3227 30 7 4 143,916

Others 42 28 2 3 6 29,408

Data Collection .

Batangas
Baseline Surveyv‘ | ‘
In April of 1973, a baseline survey of 100 farmers in Cale was
conducted.” The sur;ey took two to three hours per fafmer. ”Ih additibn>.A'
. to resources and cropping pattern 1nformat1on, data was gathered on the
last season' s. costs and returns by crop.
The survey showed that the average farm had 6.4 in the household,
0.93 hectareé, and 22.5 month§ of family labour available per year. Onef
half of the farmers owned no iand, and one-half had ﬁo off-farm income.49
Aboet one-half were share tenants while 32 perceﬁf were part owners, and
Zoieereent,fu11 owners.  The most common cropping pattern was rice
fo]]owedeby cofn However, 53‘percent of the farmers a]so grew some
- vegetab1es 1n both the f1rst and second season S1x percent of these '
i   grew on]y vegetables, nain]y on tre111ses The farmers were grow1ng

.7trad1t10na1 varieties of r1ce, corn and most vegetab]es’ but were using
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re]at1ve]y h1gh rates of fert111zer and had a]] used- 1nsect1c1des
Hired labour was only usad for harvest1ng rice by most farmers
Genera]]y, the baseline data showed the farmers in Cgle were
typical of Tanauan Mun1c1pa11ty, but they grew more vegetab]es than
typical of Batangas, and 50 had a h1gher return per farm. and per:-hectare.
“In add1t1on to the base]1ne survey, a social survey was conducted

~

in Batangas in 1974. This survey covered 248 farmers and included
' _seyenty farmers and their wives fhdm Ca]el.50 :
Record-Keeping |

S1nce Ca]e was 1ocated within one. hour s drive of IRRI, no
office was estab]1shed there until the agronom1sts needed one in 1975.
The farm record-keeping was handled by. one IRRI research assistant with
the aid of a village assistant. A]]lretords were‘returned to IRRI for |
~summary, check1ng, and ana]ys1s ~IRRI staffvvisited'thevsite often
'~due to 1ts easy access | .’d | .:

In the base]1ne survey n1nety»two of the 100 farmers stated they
would be w11]1ng to keep,farm records. F1fty farmers were selected on
" the basis of their cropping pattern, resource‘base; and.apparent management
ability. The farmers were given one form to fill out. They were asked
to Tist each activity that related to crops. The village assistant and
‘the IRRI researth asSistant checked'the forms .at lTeast once a ueek:and
in the busy seasons; twicena;WEek; In the second year, the farmers were
~a1so askedlto‘record'all income’and.expenditures for the'famiTy;7]ivestock
as well as crops. Th1s was stopped’ after the thlrd year as it requ1red N
a lot of work on the part of the farmers and could not be analyzed by.

the team at IRRI " In the third year, three new formstwere 1ntroduced,
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which made codtng forbcomputer input much easier. »'The first form kept
track of‘livestock inventory. The second form recorded all crop-related
act1v1t1es and the resources used in those activities. There were about
eighty catgor1es in. this form. The third form w1th th]rty categor1es was
to record all income and expend1tures for the farm and the  households.
Another village assistant was hired to assist in record-keeping. "The
record-keeping was continued until the end of the 1976-77 crop year.

-

In add1t1on to the farm record- keeping, data was co]]ected on a
variety of agronomy.tr1als, and cost and return analyses run where
applicable. Basic data on Cropping patterns and data for special studies
are still be1ng collected 1n the 1979-80 crop year |
[loilo

oy

Baseline survey ’

. The survey was conducted in ear]y 1975, by the staff of the:
rEconomic Department of IRRI and covered 241 farmers in the mun1c1pa11tres
of Oton and T1gbauan The survey obtained an average of 550 answers

per farmer and took an average of two hours per interview. The surVey

was comp]eted in January 1976, and to date has not been fu]]y ana]yzed

The survey quest1ons asked about 1and holdings, crops grown, 1nputs

used on the crops, yields, .labour ava1]ab111ty, power. used, income from
crops, 11vestock and other sources

| The base]ine survey found the average farm size to_be 1.45ihectares,
with most farms having two parcels and n0~irrigation: vShare tenancy was
“the most common land tenure form, with fu]] owner second. About 80 percent

_of the land was in crop in June which was ‘the h1ghest land ut111zat1on

month. The most common cropping pattern was a s1ngTe crop of rice in one
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year. This pattern accounted for 82 percent of, the crop1and. Rice
fo]lowed'by an uptand croo accounted for 13 percent, with a rice-rice

. pattern account1ng for 5 percent of - the crop]and The mu]tip]e}cropping
index in the 1975- 76 crop year was 148 0ver 90 percent_of the farmers‘»
were growing some modern varieties but were using Tow levels of inputs.
The average rice yield was 1.8 tonnes-per hectare. Hired labour accounted
for 50 percent of the labour and was used mainly for transplanting and
harvesting. Most of the 1andvpreparation»was done by the farmerior
his family with a cow or water buffa]o they owned. About 40 percent of
the farmers used credwt ma1n1y from government bank1ng 1nst1tut1ons and
pr1vate money 1enders The farmers surveyed owned 100 cows and water
buffa]o, fifty pigs and“],400 ch1ekens. Livestock and off-farm income

- made up°a very Small‘part,of-the total income. Croplproduction_accgunted_.
for 85‘percent'0f:the tota1,farm incdme.s] |

| Generally, -these finding coincide with the data from‘the census.-
Thusg, it can be assumed that these were representat1ve v1]1ages of the

area at the t1me the se]ect1on was made C-

Record-Keeping
An office for the research site was set.up in the village of‘
Oton”in ear]y']975 F1ve IRRI researchers were assigned to the s1te
In addition, five people were h1red to work in the off1ce and eleven
v111age assistants were h1red from the v111ages to be stud1ed Senior
’staff from IRRI v1s1ted the s1te on the average of once every two weeks
and most expermments and methodo1og1es were worked out in consu]tat1on

with them.

During the baseline survey one of the questions asked was if the
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farmer.wou1d be willing tolbe an economic co-operator. It was ekp]ained
that an economic co-operator wou]d be required to keep records of his
activities with the he1p of the village assistant. A total of eighty
»bagreed. A random'selection of forty-five economic co-operators was made.
These economic co-operators were‘given-three sets of forms to record
dai]y'activitjes. These forms were the sahe as thoseidescribed for
: Batangas. A]thdugh_specific daily activities would not be used in'the |
analysis, it was assumed that more accurate data would be.obtained if |
the farmer recorded daiﬂy\ These forms were co]]ected once a week by
th; vﬁ11age'assfstant In add1t1on, he checked the. forms halfway
through the week, to ensure they were comp]ete and accurate. The v1]1age
ass1stant had a def1n1te schedule so the- farmer knew when he wou]d be
com1ng The data was taken to the s1te off1ce, rechecked and summar1zed
on a week]y basis. This data was then used in ca]cu1at1ng-costs and
returns, returns to factorf of product1on and f1ow of cash and labour
. Fhis procedure was, carr1ed{on for the crop years 1975/76 to 1977/78.

At the same time, a group of\f1fty-n1ne agronomic co-operators
uere chosen, nine of whom over]appedcuith the economic co-operators;
These agronomic co-operators agreed to/carry out an ekperiment in one

2

of their fields of at leat 500 m°. The results of these experiments

formed the fdundatiqn of the new technotogy.

Pangasinan

Base]ine Survey i

The survey‘uas done.in the months of February to Apri] of
1975 by staff from the Economics Department of IRRI The survey covered
1185 farmers, p1cked at random from ‘the Municipality, of Manaoag ‘The “

’quest1onna1re used was the same as.the one used at the I]o11o site. The ‘
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survey has not been comp]ete]y.analyzed.“ﬁOne'thesis has been finished
using some of the data but only 56 percent of the questionnaires were ’
ana]yzed since the mass of/éata\;as\too‘great 52 The researcher felt
little add1t1ona] precision would be™gained from ana]yz1ng the rema1n1ng
e1ghty two farmers' data.53 ‘

The survey indicated that the farmers had an average of 1.6
hectares divided into three parcels. Lowland rice area accounted for
‘75 percent of cropland while the rest mas upland. The average household '
had six Fami]y members Labour use for a11 crop product1on per farm was:
operator, th1rty days' fam11y 51xteen days, exchange, seven days, and
h1red labour, f]fty f1ve days, for a tota] of 105 days , Rice product1on
’vused 70 percent of th1s 1abour. Share tenancy was the dom1nant land
tenure, accountﬁng for 53 percent of the farmers Part owners were next
with 24 percent, wh11e fu]1 owners const1tuted on]y 8 percent The
remaining 15 percent were .a w1de var1ety of tenure arrangements. The
farmers planted 84 percent of their ]and to rice, 46 percent to mung
bean, and 14. percent to sugar cane Their 'ver-a]]i Multip]e Cropping
Index was, 160 The major cropp1ng>pattern wa rice-mung’bean cdverihg
54 percent of the crop area. Rice-falldm whs next, cdVering 10 percent;
sugar cane 9 pe nt and rice-mungbeanacornf8 perce§§§of the crop]and. fx .
A total of twgh:j§eight'different patterns were grown by farmers; with - .,c;
most growing on]y.two, but a few had ten.patterns on their farm The
over -all management Tevel on the rice crop is average for the Philippines.
Modern varieties were planted onA56 percent of the rice-cropped area.
Pesticides and;fert111zer were used by nearly all the farmers with an

average of 110 kg terti]izer per hectare applied. Credit was used by

83"percent‘of the farnfers, with institutional credit aCcoﬂnting~f§r‘3«;



87 percent of the loans. Rice accounted for 46 percent of their gross
income; other crops, 24\percent livestock, 12 percent and non-farm
soeyrces, 18 percent, based on an average gross income per farmer of
i;%tg pesos. Net farm earnings showed a significant change in re]ativg |
.importance of sources. Total net farm earnings were 3;255 with(n6ﬁ5
farm sources accounting for 32,percent and farm sources for 68 oehcent.
Th1s relatively high non-farm income is coming from the young men who

have left the area as ref]ected in the census data.

Record Keep1ng

A site office was started in Apr11 1975. A senior research
ass1stant from IRRI was ass1gned as research site co- ord1nator, plus
an ecqnom1c and biological team leader. The Bureau~of Plant Industry
assigned twoftechnicians to the site; To sopport this staff, ten
village assistants were hired, plus fourb1abourers. There was a |
-ful] staff of twenty-four people working at the site. In addition,
IRRI staff visited the site on the average of once a week, to assist
in the planning and execution of the. research.

Folloding the baseline survey and establishment of an office,

, _
"fifty economic co-operators were-selected from among those farmers who

'_ had expresseﬁ»a w1111ngness to act in that capac1ty, using the fo]]ow1ng

criteria; w1]11ngness to keep records, beafull-time farmer, have a

farm between 0.5 and 5 hectares, and someone in the household who can
v

read and write. The selected farmers were given the same thneéfsets of -
-forms deScribed for the‘I]oilo site.. The-village assistants visited

. each farmer twice a WEEkp on aiﬁgg r basis, and co]]ectsd the forms
: > Pnd
“on the second v1s1t The data was handled in the same manner as descr1bed

e
LB

for IToilo. = - . .

120
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A total of fifty-four agronomic'co-operators were chosen at the
same time as the,econquc co-operators. There were twenty-four co-
operators who were iﬁ botﬁagroups. Ibg agronoyic co-operatorsiagreed to
carry. out qurtria]s on their farm. The fria] plots ranged iﬁ'size
from 500 to 1,500 m2.» A11.activities on the trial plots were recorded
sepéréteTy; The project subp]ied the material inputs, while the farmer
supplied the land, ]abou;,7power, and management. However, any new
procedure was fully discussed with the farmer to ensure a workable
methodology was suggested. The farmer got all the product from the

trial plot, but if the crop failed, he got‘nothing.55
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CHAPTER VI .

- ANALYSIS AND RESULTS

b
—
-

Data from the IRRI cropping systems research site at Caie,
Batangas in the Phi]ipp%nesuwi]] be used tp develop'and pretest the
informa] procedure Then using cropp1ng systems Sites data from
IToilo and Pangas1nan the informal and LP so]ut1ons w111 be compared
To ensure that the 1nforma1 procedure is giving results comparable
~to ‘the trad1t1ona1‘method, comparisons will be made at each step of
the analysis. Since large amounts of data are a prdh]em,at the ACSN
sites, the informal procedure will be compared with traditional
procedures on th1rty-s1x farms and on- f1ve case study farms. The .-
obJect1ve of this chapter is not to 5upp1y a detaw]ed study of the
s1tes, but to compare the results from the different procedures.
The conclusions resuItlng from both procedures, regarding areas
‘needlng further research and the acceptability of a new techno]ogy,

will also be compared.

The Cale Site

Descriptive Analysis of Farming System

The three major Crops grown in Cale are rice, maize,'and vege-;
tables. During the four-year period under study, 1973-1977, the pro-
portion of the crops did not changeusubstantially on the thirty—six
study farms (Tab]e VI-1). The area cropped and farmed decreased ‘as

older farmersgaveup some of. the1r rented land, when .sons started to
: -

N

a2 \' o

-
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TABLE VI-T

AREA PLANTED TO CROPS ON THIRTY-SIX
FARMS IN CALE, 1973-77

Years - C e L.
1974-75 ©1975-< 76 -7 1976-77

Rice (percent) 43 - 38 38
Maize (percent) 33 ‘ 30 35
Vegetables (percent) 26 .24 : 32 27 N
‘Cropped Area (ha) 72 66 " 58 60

Farm Crop Area (ha) 45 . a4 42 40
Multiple Cropping Index . 160 | 150 138 150

Mean Cropped_Area/Farmh | ‘

(ha) 2 - 1.8 1.6 17

~farm on their own. The period under study haa a relatively stable
crop production background. ’However, these aggregate figures hide

a very complicated cropp1ng system. Figures Vi—] to VI-4 show the
crops grown and the crop arrangment on one parcel of land over four
ayears. In each year a séquence of two Crops was grown, g1v1ng eight
crop~per1ods. The farmer owning th1s'parce1 also has three other
parcels where a Qariety of crops are grown.

The dec1s1on to change the direction of rows from 1976-77 meant
it was 1mposswble to- study the effect of previous crops and management
inputs as there wou]d be seventy—two 1nteract1ons in one part of the
field. In add1t1on to this prob]em there. are a number of very narrow
‘ strips, some only one metre w1de, conta1n1ng different crops. It is’
very difficult togetreliable data from such small plots and, yet,

if a farmer has many of these they Eannot be ignored. To solve the '
o : »
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. FIGURE VI-] ‘
CROPS ON PARCEL 25-1 IN CALE,

TANAUAN, BATANGAS, 1973-74

- 570m : *AT - 570m——————

‘ 6!.5m ,

- <+~
. FIRST CROPS s o SECOND TROPS
110 Rice ‘ 110 Maize
120 Maize x~HyacinthvBean - - 120 - Hyacinth Bean
130 Rice - o . 130 Fallow |
140 Sponge Gourd x Wing Bean - ‘132 Garlic x Bitter Gourd
X Tomato x Beans. SR 140 Sponge Gourd x Wing

Eean.



FIGURE VI-2

CROPS ON PARCEL 25-1 IN CALE,

TANAUAN, BATANGAS, 1974-75

1Om¢—— 46.0m—————¢:#

514m

6[5rn

FIRST CROPS

‘ I]OGMaize X HyacinthlBean
120 Rice
130 Eggplant
140 Rice
150 Sponge Gourd

~$11.0me—— 381m ———0—189m—+

® |®

.- -

SECOND CROPS

110- Hyacinth Beab

120 Maize

121 Garlic x Bitter Gourd
130 Eggplant

141 Cassava

142 Squash
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CROPS ON PARCEL 25-1 IN CALE,

FIGURE VI-3

TANAUAN, BATANGAS, 1975-76

—

—s 570m————
P —
-—® | @
@+
-+
N | -
615m
-
FIRST CROPS
110 Maize 160 Bottle Gourd x
120 Rice Wing Bean
130 Fallow 170 Ginger
140 Cassava 180 Maize
190 Rice .

150 Eggplant

1

(19

{132

122 —X 1 !
e
123 1. GED -
124 = .
: \ 152
131 1
1
|
‘ .
)
~ SECOND CROPS
IIO'T?mato. 170 Ginger
121 Bitter Gourd. 180 Tomato
122 Garlic - 190 Maize
123 Bitter Gourd -
124 Cowpea

131 Bitter Gourd

., 132 Peanut.x Bitter Gourd -
" 140 Pepper
151 Cowpea
152 Maize .
. 160 Battle gourd x Wing Bean

-« *

x. Sponge” Gourd
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FIGURE VI-4

CROPS ON PARCEL 25-1 IN CALE,
TANAUAN, BATANGAS, 1976-77 -

' | 1
*L:f- 570m —1-
. ) ‘ 131 —e
o (110 . _ 132
' : 133 -
o (34 - — ”
8 : 135 .
1io}—o , .
S504m ‘ . _ e
: | | . 659' | 137
138
——

61.5m q:’  ¢=D GED | ": ‘ GID- QID uso

—— .
FIRST CRoOPS . : SECOND_CROPS
110 Cassava 110 Cassava
‘120 Peanut 120 Fallow
130 Rice- 131 Cassava -
140 Eggplant x Squash 132 Sweet Potato - -

. 3
150 Maize x Squash’ 133 Cowpea

160 Sponge Gourd x Squash x - 138 Sweet Potato
PBottle Gourd " 135 Squash . o :
: : ' ' 136 Bitter Gourd , 1

137 Bitter Gourd ‘

138 Garlic x Bitter Gourd

140 Garlic x Squash

150 Hyacinth Bean

160. Squash .
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ﬁroblem’ stﬁndh/c\{ \’m@ RW f\ used as coefficients except for harvesting
and WdiTng; WMC\W vaq \,Ay /u\vstantiaﬂy. When calculated on a per
hectare basis; /\/\/ v A‘O\ s' often give extremely high coefficients
but thé" kwt i 9\'01 ,}'t@ /\\/ﬂ\ do not change.the over-all 6utcome very
much, a% thgy W& ‘\\rsign/ﬁr/\ﬂ; in relatﬁ'oln to the totalfarm., '
‘\]tndu W gh\.‘wr\,ﬂ /\f\/’smaﬂ they are quite comp]ex.‘t\T‘he‘ crop-
D‘i’ng pafte}\ﬂs Qof\bi\/e 1A %\/o\fping systems, and these form part of \
the farrﬂing Sy\tﬂm' A tﬂ]\/ J%‘arming system that will .be studied in
-more de??1) 1a\e/\, Vs 5h¢wn \\“f_ schematic diagram (Figure VI-5).
InjtialYy, {;he f/‘{/\]r sta;v “{Hf season with a set of resources. He |
Can a]wﬁatve tP\e rf\/ourcgv }\/ﬂ\/\ by 1jnes . to three enterprises. .In
additior” hey c§ \ﬂf“\f uSy Q/ /Hl'fre labour and land. The cash market
will give Qrﬁdw‘t 1/ lfe Uy §q! \/ /he family or in an enterprise. 1In theb'
‘firs‘t' D‘g"igd,, Qh/ \/mer W Woo pesos ;i"nto thg mafket and took- an |
addi tiond1 40 D/XA oty V’\ which he paia\b\aqk_\after the harvest
of the %ec‘)\rlld Q}/l\)/ Iy, tﬂ\Q Mn\gfft crop period, -.share“ labour, i.e. labour
which wo"ks. for /‘Vzcjﬁ&/\/nv of the crop, put eighty hours in;co \
~ the crop( Sny 2R E\/ vinq mw\fv 400 kg of rice. No data was ;oH‘e“c“ted‘ .
on the ¢'Yp f‘esi/"\‘/ VJSQA A} &/a\ draft animals. The farmer had a good \
year as hé Q({daq""\i\/ ‘],QAQ f\ﬁvs and one tonne of rice more than he
stafteq the /%2, "\,i\;. | ‘ |
. Thig tyyy Jl\ CMV’HA lﬂ\leful in describing a system but is of

<k
t

Tittle y5 yp dwﬁf]vd A1 A more detailed diagram can be

" Pmn@s/\vt\/m part of the farming system but it

developed for t), ¢
bechs;VQr& Qo'hpﬂ{\ tng ﬂd \.5\\ gain of little use in analysis
(Figure Vtg)\ Hf\v/A\,/eh, &11Q/\V“Vning a cropping system in this way,

 gives th# rMQa ‘\J\g’\/a M‘Wv V]dersta‘nding of the flow of resources
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FIGURE VI-6  CROPPING  SYSTEM (FARMER No. 20)
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¢

- to enterpriges and the return to these resources. It q]so‘helps in
understanding the high 1éve1.of interaction between the Househqld and
farm écfivities particularly for caéh requirements . A diagram éuCh as
this can also be uéed to show the effect on family we]fare thét differenf :
land tenufe systems c§n.have.ﬁ*ﬁhésé diagrqms require a lot of-tfme.to |
cohp]gte and can only be céﬁpTeted‘for a few farms. In Figure V{fG

_each Eo]umn‘of numbers‘above a plot are the factors of productio;, while

\\M/the numbers below the plot éhowﬂthe return td“each of the faétqrsfof

§‘pfoductjon. Diagrans %uch as these might bé’comp]eﬁed fqr five farms '

but could not be dpﬁé for thirty fgrms.

Cost and Returns from farm-Data
A1l farms
Once a basic under§tanding of the farm and itsvactivities has
been obtained, the next step is a cosf and return analysis of the major
crops.. Rice js the hajor crop in Ca]e;- The farmers grow a traditional
up]aﬁdLé&TtiVar.kndwn locally as Dagge, whichrgives a stable yield of
aroqu'l.B‘tSnnes/ ha‘(Tab1e VI-2). The rice cultivation procedure u§éd '
| in'Calé is pecu]iar to the area. Abouiltwo Qeéks éfter emergence, the
fields are"harrowed dfagonally to pull out the weeds.:’ Dagge has a
quiék ngWing:deep root systeh which will hold the p]é;ts while the
yeédskafe pulled. Only oﬁé neQ cu1tiVar.C-171 has been found which
S Qili'stand this proceﬁgre.- . ‘ “ g
f The high coefficient of Variétion foqnd-for mo:‘fpf the facég?s
, 'dfopfoduction are typical of small rice farms in Asi. The effects of
‘the‘ge high coefficients of variation on .,aaayysig will "bé'étudied in more
&epth;later.‘ The.cosqs'ahd'returnS‘for;mqize:overqthe,fodr-year perio& l
'havebgreéter yfe1d.}1uctuét?;n§ than rice (Table VI-3).~ M§i2e is the

‘a

)



TABLE VI-2

B}

COSTS AND RETURNS FOR RICE IN CALE, 1973-1977 (P/ha)

p)

o

1973-74 ’ 1974-75
(67)° ' (66)_
Cash Imputed C.V. Cash Imputed  C.V.
© COSTS |
Materials '
Seed (kind) > 120 , 120
Pesticides 1
Fertilizer 110 - 88 206 ‘91
Sub-Total m 120 - 206 120 '
< Labour
Land preparation T
family : 4] 121 116 113
Cultivation o .
family - ' n 417° 51 74
Weeding . ‘ g
-family 196 403 - 156 “104
hired A [ 2,298 n 4,154
Harvesting : . ‘ : ' n
family ) «J50 + 2,724 106 -109
hired (kind) - 529 3,609 % 204 14
Sub-Total _ 539 _ 458 215 429 ‘
Land Rental (b) | .
Family ' 500 ' - 268
- Landlord (kind) 560 . . - 268
_ TOTAL cOST o 1,150 1,078 689 817
GFoss Returns . 2,998 102 1,608, 9
Return over cash and - ' : . ‘ )
kind costs 1,848 , JS 919
~Return over all costs 770 » 102
Return per peso spent 1.6 _— - 1.3
Return per hour o = ]
f;mily labour . : ) 2.7 : . 1.2

(2) Mumber of plots observed

- (b) Calculated on the basis on one- third to Iand after cash costs and share
lcbour peyment removed and one-haIf of land owned by operator
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TABLE VI-2 (continued)

1975-76 1976-77 4-year mean
(61) _(75) - (269)
Cash Imputed C.V. Cash Imputed. C.v. Cash Imputed C.V.
120 120 120 .
1 _
26 _ 8 265 9z .20 0 134
2717 120 265 120 -~ 207 120
84 115, 70 213 78 78 136
a0 66 a7 82 53 186
-173 101 13 106 181 . 70
10 604 34 263 . 16 - 384
99 130 76 101 1o 29
42 101 428 97 396 219
452 396 462 206 412 . 422
660 | 515 ) 484.
660 515 : 484
1,389 1,176 1,242, 814 1,117 970
3,961 9% , 3,090 €3 © 2,858 171
2,572 1,848 _ 1,784
1,396 1,007 - . 814 .
1.9 1.5 1.6 -
4.5 5.9 3.6

136



TABLE VI-3
. COSTS AND RETURNS FOR MAIZUE IN CALE, 1973-1977 (P/ha)

1973-74 g 1974-75° ~

(79 (69)
. Cash Imputed C.V. Cash Imputed C.V.
COSTS '
Vaterials - .
Seed (kind) - 13 47 33 .27 \
Pesticides 1 : . 6
Fertilizer 221 85 34 . 126
Sub-Total _ 235 47 ’ 380 7
Labour
Land preparation ' - ’
family 56 - 103 66 92
Cultivation '- o
family v 42 96 48 151
Weeding o ' - ,
family 80 123 : 106
hired : 4
Harvesting - : . o
family 50 102 51 . 126
, hired (kind) =~ 79 __ 86 93
Sub-Total 83 208 : 93 165
Land Rental (b)
Family . 174 23
Landlord (kind) 174 _ 236 ‘ : o
TOTAL cosT = 492 - 429 709 a0
6ross Returns .1,389 68 1,887 156
Retura over cash and o o g
kind costs , : 897 1,178 .
‘Return aver all costs ‘ 468 .77
Return per peso spent ° 1.8 . W
Return per hour o R :
‘family labour . 3.2 - . 3.9
L (a) number of observations ¢ )

(b) Calculated on the basis on one fifth tolandafter cash costs removed

~and one half of land ownef by operator

-



TABLE VI-3  (continued)
" 1975-76 1976-77 4-year mean
(73) - . (83) . _(304)
Cash  Imputed C.V.- Cash '~ Imputed C.V. Cash Imputed C.V.
48 18 56 ° 4 38 24
1 . _ 0 . .2
399 o 94 496 91 366 _ 143
448 18 5§52 . 4 06 . 24
86 9 58 116 - - 66 98
a3 106 8 - 130 a2 116
70. 156 58 182 64 138
82 138 - 76 189 _ 65 156 "
56 118" 7 : 123 74 - 96
56 281 N 230 78 237
247 335 250
247 ‘ 335 250
151 546 958 569 I s
1,976 Nooe7 2,682 187 1,996 ns3
1,225 1,724 1,285
© 679 1,158 ? 754
1.6 1.8 1.7 °
3.4 6.0 4.2

138



139
second crop and has to compete with jeéetables for the farmer's resources;
consequently its yields are partja]ly a functiop of ve%Ftable yields anq
prices. While maize competes with vegetables for land, analysis showed
tﬁatﬂfarmershinput levels were near optimum for both crops. A cursory
obsé?vation~indicated Tow input 1ev5js for some maize. This was dis-
v%%gqvered to be related to input 1eve]s‘1nto the bfevious rice crop rather
fhan indicating a sﬂortage of inputs to maize. Maize does_requfre‘]ess‘
Tabour and shows a high;r return per hour of ]abour than rice or vegetab]és
(Table VI-4). |
:The vegetaB]e grodping contains over thirty different cropé ranging
from radishes which take only a few weeks, to gourds which continue to
grow over bpth‘crob‘périods (Appendix 2). The farmers mix the vegetab]esv
in a variety of ways, and over 100 croppfng patterns were'found on thirty-
six farms. The'végetab]es are high risk in terms of both yields andf
price. For exampTe, during thé week of 16-23 September, 1979, the price
of eggplant drppped by 50 percent. .Farmers abandoh,fields if the price
drops below ﬁarvest costs or insect damage becomes too great. The risk
associated with vegetab1§s iS‘further exemp]ified by garlic, which is
grown by manyvfarmers.F7Gar1ic‘area and retu}ns were ana]yzed in Table VI-5.
It costs about 3,000»pesqs/ha?tb establish a crop of garlic. Due to the
‘tremendous fluctuations in price and‘yie]d, many farmers lost money while
a féw made over 20,000 pesos/ha. It was of interest“tha; yield had no
‘ re]ationship to area planted, nor number of years éxperience.'
The costs and returns in Table VI-4 cover an fields whether
harvested or not. Since there.is a mixture of crops, no coefficient of
vafiation was-calculate a me crops such as garlic, with very high

~ costs would dominate. Over the'fdur-yegr‘period,'vegetableS'gave godd
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TABLE VI-5

PLANTED AREA AND GROSS RETURNS FROM GARLIC
IN CALE BASED ON THIRTY-TWO FARMERS

r

1973-74 1974-75 1975-76"  1976-77

Number who grew garlic IRV 21 8. 12
Minimum area planted (mz) 90; 2105 505 170;
Maximum area planted (m ) 1,980 2,250 3,200 1,420
Mean area p19nted (m»)‘ - 880 1,200 940 830
Minimum Gross Returns (P/ha) 404; 2,800; 3,200; 2,462;
Maximum Gross Returns (P/ha) 31,350 17,778 14,718 34,182
Mean Gross Return (P/ha) 10,395 9,882 . 7,024 13,253

- Gross Returns/ha-S.D. 8,739 6,401 3,919 9,178

returns to most farmers. In 1974-75, the drought that ot

-rice crop was worse in thes vegetable growing areas in the northern

Philippines and prices rose to a high level. Late rains gave the
Cale farmersvgood vegetable yields’which more than eompensated for
the 10w-prices. | r

The costs and returns'tabTes for rice;'maize and vegeteb1es
g1ve a,genera] 1dea of the input-output re]at1onsh1ps Notable is
the h1gh variab111ty of inputs and Yower var1ab111ty of outputs for
rlce and maize.” The mean return per hour of family Igbour for four

'
years is about the same for all three crops The return to gash

~

~ inputs is about the same for' rice and maize but much higher for

vegetables, indicating the risk premium for vegetables.

Ffve‘Farms ‘
Collecting and ana]yzing the data for over th1rty farmers‘

requzres a lot of resources, which most of the ACSN sites do not have.

141
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E3S o ngg,:., 'f‘ - " i <
Consequent]y, it was dec1ded to ana]yze a small number of farmers to
find if the same conc]us1ons would be obtaIned as using the larger’
number. A test group of. ﬁ%ve farmers was selected Dy an -IRRI research

L./“

assistant, as be1ng typ1cai of the~hﬁ30r1ty of farmers in Ca]e Thi: -

data of these farmers was ana]yzed 1nd1v1dua11y for each of ;he four
years,. 1973-1977. (Tables VI-6; VI-7; VI-8; VI-9; VI-10) The maize” ‘g“?f‘
-and veéetab]es were combined as the farhers grow these to sell, while
they grow rice 1;0 eat. : ) . 4,‘,» |

| It may be useful to Took at individual experiences of individual
case study farmers. 1974-75 showed high returns due to hiéh vegetable

prices, which more than compensated for the low rice yields. j Farmer 50

N N

haﬁ an extreme]y high income in the first year as he had a 1avge area
in garlic, experiencing both high yields and prices. In.the th1rd‘ahdA
fourih years, he gave up part of the land he was renting; so his son
could farm. ' | L )

"The tab1es (VI-6 to VI-10) show two main character1st1cs of the /L,///
iAfarmers FTrst analysis of the four year time series jndicates a - |
high Var1ab1]1ty for inputs for an individual farm. Second]y, the
income variability was ‘lower. It would ahpear'the farmers hase the
’abilffy-to’stabilize'income regarAIess of price and yield f}uctuations.
Variability was greater between farmers in the same‘year than for ah’

individual farm over time. This sUggests that cross-section studies

are likely to overestimatevthe variance a farmer can expect for most -
'of the key variables. 'Thfs,exp}ains'ih.part the high coefficient of

variation for inputs in the costs and he;urns fok over thirty.farmehs
(Table V1-2). N

More important is the variation in output. The coeffitient of
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TABLE VI- 6 |
" INPUT BY SOURCE AND PRODUCTION FOR
FARMER 18, CALE 1973-77

1973-74  1974-75 1975-76 . 1976-77
Maize & © Maize & Maize & . Maize &
Rice Veg. Rice Veg. Ricg Veg. Rice . 'Veg.:

Family Inputs L ' I o
Cash (P) 39 - 352 517 554 75 438 90 538

Labour (hrs) 111 ~ 446 189 356 90 448 119 439
Share Inputs : _ '
Labour (hrs) 120 0 58 0 89 0 100 . 0
Land (ha)? .671  1.143 .506 .843 .543 .901 .494 1.128
Rented area (ha) .923 - .923 - .923 .923
“¢:  Production = kg P kg P .; kg P kg P
Family ¢ 366 2,439 ]35 2,911 t374 3,074 411 2,908
Share labour 120 0 36 0 107 . 0" 91 0

Share land 231 475 48 ° 508 162 593 178 578

Family Share 4 o '
-cash cost 366 2,048 135 2,306 - 374 2,561 411 2,280

Return to famlTy T

cashb (P) ¥ <631 4.3 6.1 4.8
Return to fam11y S o

labour® - (P) 4.7 | 4.6 5.9 5.3
Return to share |

Tabourd (P) 1.6 1.0 HY ~ 1.5
Return to share - 4 . a .

land® (P) 915 634 923 935

Area cropped

b (Famf1y R1ce Product1on x 1 6) + (Family Ma1ze + Vegetable Product1on -
Family Labour)

Fam11y Cash Input

Tota] Value of Family Production - Family Cash Inputs
o Family Labour -

Product Value to Share Labour
Share LaQour

product Value to Share liand D s
Actual Area Share Rented . g

d,

143



*TABLE VI-7

INPUT BQ.SOURCE AND PRODUCTION FOR

FARMER 20, CALE 1973-77

land® _ (P) . 565

; 1973-74 1974-75 1975-76 1976-77
Maize & Maize & Maize & Maize &
Rice Veg. Rice Veg. Rice Veg. Rice Veg.
‘Family Inputs
Cash (P) 90 284 190 520 . 338 . 291 93 275
Labour (hrs) 295 349 307 397 313 463 213 426
Land (ha)da 0 0 0 00 0o - 0 ‘o0
Share Inputs : n
Labour (hrs) 305 1 63 0 146 0 . 368 0
Land (ha)?d .953 - .717 .873 -1.057 .718 1.014 .82 .829
Rented area (ha) 1.059 1.059 - 1.059 1.059 -
Production kg P kg P kg P - kg P
Family 557 1,228 - 303 4,368 562 1,984 938 1,621
Share labour 270 0 63 . 0 121 : 0 274 0 .
Share land. 230 231 154 836 183 393 426 317
Family Share _ _ |
~-cash cost 557 854 303 3,658 562 1,355 938 1,253
Return to family o ' :
cashb (p) 3.9 5.8 3.4 2 3.1
Return to family :
labour® (P) 2.7 5.9 2.9 2.7
P _urn to share
labourd (P) 1.4 1.6 1.3 1.2
Return to sicre
1,022 648 943

‘aArea cropped

b(Family Ri = roductlon x 1.6) + (Fam1]y Malze + Vegetable Production -

Family Cash Input

Fam:]y Labour)

Tota1 Value of Family Production - Fam11y Cash Inputs

Family Labour

dgroquct value to Share Labour

Share Labour

Froduct Value to Share Land

Actual Area Share Rented

144
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PO TABLE VI-8

INPUT BY SOURCE AND PRODUCTION FOR
FARMER 24, CALE 1973-77

1973-74 - 1974-75 1975-76 1976-77

Maize & Maize & “Maize & - Maize &
i Rice Veg. ‘Rice ‘\ Veg. Rice Veg. Rice Veg.
o) -
Family Inputs ) s
Cash (P) 37 316 93 352 163 293, 90 ~ 294
Labour (hrs) 378 827 301 461 228 638 260 .. 515
- land (ha)a = - 0  .133 0 .13 0  .133 0 .133
Share uts : h
Labour 0 .0 0 111 .0 34 0
Land (ha)2 613 .78 5 167 .445 (504 455 476
Rented area (ha)~~.85 . .85 .85 .85
. \\:\»
Production - k P .k P. k p k p
Family 708 2,459 T42— 2,412 438 3,095 578 3,184
Share labour- 210 0 o. 0 0 0 41 0

Share land 342 562 45 342 164 541 261 469

Family Sharé ’ ’ : v
-cash cost 708 2,106 144 1,967 430 2,639 579 2,800

Return to family

_cashb (P) - 5.3 4.1 6.1 _‘8.4,
Return to family - ' o o
 Tabour® (P) 2.3 2.8 ‘ 3.7 _ 4.6
.Return to share o : '
labourd (P) 2.4 ©° NA ‘ 1 , 1.9
Return to share T A
land® (P) 1,305 487 - 945 . - 1,043

' Area cropped

(Fam11y Rice Product1on X 1 6) + (Fam11y Ma1ze + Vegetable Product1on'—
Fam:]y Labour)

Family Cash Input
Totaéﬁgilue of Family Production - Family Cash Inputs

. Family Labour L -
Préuct Value to Share Labour
T Share Eabour

®product Value to Share Land _
Actual Area Share Rented | e
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TABLE VI- 9.

INPUT BY SQURCE AND PRODUCTION FOR
- FARMER 32, CALE 1973-77 ,

N
AN
B \\ .
~1973-74 1974-75 1975-76 1976-77
Maize & - Maize& - Maize & - Maize &
Rice - Veg. Rice Veg. Rice Veg. Rice Veg.
Family Inputs T . :
Cash (P) 168 - 358 587 900 313 1,375 - 403 793
Labour (hrs) 378 841 646 1,666 396 1,210 621 796
Land (ha)a 0 .066 0 .066 0 .066 0 .066
‘Share Inputs o
" Labour (hrs) 776" 0 321 0 503 0 579
Land (ha)® .984 1.076 1.029 1.546 1.137 1.498 1.465 1.286
Rented area (ha) 1.171 1.171 o 1an 1.171
Production kg . P kg P k. P kg . P
Family 1,370 2,456 1,026 7,255 749 - 4,865-1,795 3,746
Share labour 401 . 0 334 .0 213 0 513 - 0
Share land 633 533 -328 1,257 276 1,066 772 620 ,
_Family Share | e , |
“-cash cost 1,370 11,930 1,026 5,768 749 ' 3,177 1,795 2,55
~Return to family : o o
3 cashb (p) 6.3 ° 4.4 2.6 3.3
Return to family g e :
labour® (P) 3.3, v 3.2 2.7 2.9
Return to share B ’ o
~ labourd (P) 0.6 1.7 0.7 1.4
Return to share L S :
land® (P) 1,320 1,516 1,287 1,584

Area cropped

(Famlly Rice Production x 1 6) 4 (Fami]y Maize + Vegetable Product1on -

FamJ1y Labour)

‘Family Cash Input
TQta1 Va]ue of Family Production - Family Cash Inputs

Fam11y Labour

Product Value toShareLabour
~ Share Labour

®product Value to Share land
Actual Area Share Rented

1

d

146



147

TABLE VI-10
- INPUT BY SOURCE AND PRODUCTION FOR
. . FARMER 50, CALE 1973-77
| 1973-74 1974-75 1975-76 1976-77.
Maize & Maize & Maize & Maize &  °
¢ Rice Veg. Riqe Veg. Rice Veg.

Rite. Veqg.

Fami]y Inputs ' : . ' o . L
Cash (P) 66 212 229 454 172 300 167 854 '
Labour '(hrs) 391 1,677 314 1.042 199 567 246 810
Land (ha)@ .733 1.131 --..883 .907 .19 - .537 .289 .529°

Share Inputs - - s
. Labour (hrs) 273 0 311 0 140 0 284 0
Land (ha)@ .25, A7 . T38 .225  .339- .339 .344 498
Rented area (ha) .88 ‘ .69 .69 " .69
- Production kg A kg P . kg P kg P
Family - 1,954 7,073 1,420 10,050 689 3,260 -1,021 3,260
-Share labour 367 0 . 244 0 84 0 . 2340 0
Share land  -387 363 25 158 122 255 .~ 18l 186
Family Share | . : N . - -
_ -cash cost 1,954 6,795 1,420 9,367 689 2,788 1,021 2,239
—_ Return to family o A .
© cashb (P) 25.8  15.7 5.4 3.0
Return to family . L . ,
labdur® (P) 4.4 . . 8.4 3.7 : 350 .
‘Return to share . ' - | E
: 1abo’urd (P) 2.2 - 1.3 1.0 R
Return to share | | | | T
land® (P) 1,116 . 228 652 ST
at

Area cropped

, (Fam11y Rice Product1on x 1.6) + (Fam11y Maize + Vegetable Product1on -
) Fami}y Labour) '

4

, - Family Cash Input : : o » s
. “Total Va]ue of/fshi&y Production - Fam11y Cash Inputs " '
N Family Labour
‘Product Value toSharélabour e N S .
Share Labour v . R : e
®product Value to Share land o

 Actual Area Share Rented R | : . - o °
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..
A

varlation (CV) .was .96 for the five farmers over the four years wh11e the
" five 1ndiv1dual farmers had CV's of .10, .37, 21, .28, and .55 respec-
tively over the same period. It would appear that cross- sect1ona] data
_ has been overestimatingnthervar1at1on in returns to the farmer by two
| or three times. In the agronomy trials thaﬁ'were managea by farmers
N there was probably alsoian overestimation of variance as these were
\\~\\anajy;eﬁ'eross-sectionally. A »
. Transferring Income VarTab11vty
! Although the crop returns to a.farm family are fairly stable,
the returnsmto share labour -and share 1and'appear to have a high degree
of variahi]ity‘v Results show the return to share 1ab0ur varled by
100 percent and to share 1and by 50 percent (Tab]e VI- ]1) The usua]
share system in Ca]e g1ves one-s1xth of the rice yleld to the harvesters
The landlord gets one-third of the rice yme]d after the harvesters'
shareand fertilizer costs have.heen subtracted. There is no share labour
on the other crpps.'hThe lana]ord gets between one-quarter andzenefsixth -
:-‘ of other»crops after fertilizer costs have been subtracted\
The calculations in Tab]e VI 11 are based on gross returns over

four years fbr each farmer. Then the.mean share each_rece1ved, and the

standardvdev1atipn from that share over,the_four years was calculated.

s
o

i% - The tenant and sharing sjstem at Cale shows that share labour acgcunts

-~

for.a disproportionate percentage;of the variation'in production. Since

share labour is Only\usedzforﬁhfce harvesting,'the family that- has a

-
.{A

poor crop may decide to harvest most of it themselves, .although this 1s
considered antisocial what most.fami1ies do, is to make sure that a]]
fam11y members part1c1pate”in the harvest of' their own flelds 0 they 3
get a substantial part of the one-sixth - ' o

. i !
o : : : .
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TABLE VI-11

- CROP PRODUCTION DISTRIBUTION TO FARM FAMILf,f
LAMDLORD AND SHARE WORKERS FOR FIVE FAMILIES
OVER FOUR YEARS, CALE, 1973-77 (P/FARM)

1

Family Share ~ Landlord | Share Labour:

‘Farmer  yean s.0.2  Mean ° S.D.  Mean s.D.
18 2,724 1,032 841 235 291 17
S (22) S m
20 2,813 290 786 134 142 59
(75) (21) P O
24 3,122 . 652 803 . 290 128 146
(77) (20) = (3) (13)
32. 5,332 . 1,495 1,516 . _ 222 584 . 201
iy (20). | (8)
50° 7,331 0 4,084 527 328 374 186
(8% . (&) (5) o
'Mean (77) | . (18) . - (5)

vStandard Dev1at1on
bFarmer owns 56 percent of -area farmed :

( )Percent

JRY

The shaie harvest systeﬁ is an_old tradition that givesvv¥]1ege- '
families;a,cpance.to seCure rice‘if their pﬁn crops -have failed. Rarely
_ are outsiders allowed to participete'in"a"hervest. .TheiiandIOrd“consis-'
:iently gets~one~fifth‘of the crop.l But'there is.no clear patfern'
"regard1ng the sharing of . product1on variation. The ana1y51s shows that
on average, the five farmers managed to pass on 5 percent of the varia-’
tionvin income during the fpur years-uder review. _A detailed ana]ySIs 3
of ihe'thiety-six,farmees7Wes not donevbet'there'is~no feason;to‘eXpect .

c o



ACTUAL INPUT AND PRODUCT OF FIVE FARMS

[l

TABLE VI-12

OVER FOUR YEARS IN CALE

-

A

"INPUTS
Land ¢ j Labour
, S Vege- Vege-
Rice: Maize tables Rice Maize tables
rarmer Yea"  (ha)  (ha)  -(ha)  (hrs)  (hrs) - (hrs)
18 1973-74 .67 671 432 7 23 336 391
1974-75  .506 .186 .657 267 36 320
1975-76  .543 .397 .504 179 67 381
1 1976-77  .494 .705,  .421 219 167 272
20 1973-74 953 .392 .325 600 105 244
1974-75  .873 .628 429 370 101 296 °
1975-76  .718 ~ .510 .504 459 99 364
.1976-77. .820° .37 .458 581 156 2n
24 1973-74. 613 . .596 317 518 158 669
1974-75  .500 .084 216 301 64 397
1975-76  .445 .268  .348 339 57 581
1976-77 ~ .455 .18 . .31 294 38 454
32 1973-74 .94  .877  .265 1,154 . 227 614
1974-75  1.029  .949 . .663 967 1797 1,487 .
1975-76 1.137  1.075  .513 899 296 914
1976-77 - 1.465  -.535 \ .841 1,200 77. 79
50  1973-74  .983  ..534 3 \<7zz 664 114, 1,539
. 1978-75  1.021 485 647 625 53 989.
- 1975-76  .529  :.339 f\54 3390 25 542
1976-77  .633  .469 * .436 530 . 141 - 669
1 - s A .
8 X 785 512, .458 537 125, 606
SD 37 8 . 375

279

i
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TABLE VI-12 (continued)

\Q\\WM
PRODUCT
Cash oo T
‘ Vege- - ' Vege- é:r't‘)osi
Rice Maize "~ tables Rice Maize tables Return
() (P ®)y . () () (P)
39 "2+ . 328 1,147 528 . 2,386 4,061
51 " 88 466 . 350 3N 3,108 3,769
75 256 182 1,029 747 . 2,920 . 4,696
90 368 170 680 967 2,519 4,166
90 70 214 1,619 548 . 1,138 3,305
190 179 341 832° 1,178 4,026 6,036
338 166 125 866 1,135 1,242 3,243
93 26 - 149 2,621 593 1,345 4,559
37 . 58 . 258 - 2,016 1,411 .- 1,610 . 57037
93 80 272" 302 654 2,100 3,056
. 163~ 166 Te7 1,062 ‘89 3,147 ° 4,698
9 . ~99 . 195 1,410 ~ - 2507 2,758 4,418
168 - 2557 - 103 3,846 ° 1,300 1,658 6,804
} 587 239 661 2,761 1,392 7,123 - 11,216 °
313 774, 601, 1,981 3,63 2,300 7,912
403~ 268 525 - 3{628 1594 3,772 9,294
66 114 98 - 4,333 1,068 " 6,368 © 17,769
229 156 298 2,702 1,563 8,646 12,911
72 62 238 1,432 761 2,754 4,947 ..
167 . 150 704 2,307 1,049 2,004 . 5,360
173 188 302 1,908 _ 1,008 3,b46 6,062
142 164 190 1,299 . 726 2,020 2,986
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the results to be much different since the sharing arrangement isfon a

percentage basis.

A

Factors of Production
ihe next step in the analysis is to stody the factors of production

for each crop. A review of Table VI-12 shows that most of the farmers

adjusted their maize and vegetable crops fo compensate for variation in

rice yields. The correlation coefficients between rice yields and naize'

| pius‘vegetab]e gross .returns. are -.36, ;.63, +.19, -.89, and +.§4 for

" the fiQe‘fermers over four years.. If a%i five farms are considéred

together, tne correlation coefficient is -'.38. Since these are only {

four observations per farmer the correlation coefficients.are not %p

~ statistically 51gn1fﬁcan¢ at the 5 percent Teyei Of twenty-five

sampie farmers who grew all three crops 51xteen had negative corre]ation

coeff1c1ents between rice yields and maize plus vegetable gross returns

“with nine iess than -.5. Although not statistically significant a

trend appears to be forming worth'more investigationx Out of the twenty- -

five it as found that those with a negative correiation coefficient

had a m an crop gross 1ncome of 5, 309 pesos whiie ‘those witha p051tive B

correlation coeffic1ent had a mean gross income of 8,572 pesos "~ The

difference was significant at the 1 percent level. The five case study

farmers showedfthe same pa;tern. As a further test of the hypothesis i,

IthatnsmalT-iarmers worE harder in the face of rice yie1d>variaoi]ity,

‘ onreiation was runxbetween cash inputs for maize and vegetab]es and .

.S\Qe yields per farm over a four-year period The corre]ation coeffic1ents

;ane 94, -.56, - .57, -.67, and - 34 Again the correiation coefficients

a#e not statistical]y significant die to Tow number of observations A

ngative sign wonld,indicate that farmers put nﬁ;e cash into the second

f
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season crop it they got a low rice yield. Conversely. if they got a good'
rice crop they did not put a lot of cash inte the second seasons crops.

During a discussion with farmers in September 1979 they were asked
about use. of inputs foTIowing a poor rice crdp. They confirmed that they
‘would likely try fohrgreater production"in'the second crops but said the
f1nal decision would depend ‘upon market prices part1cu1ah1y for the vege-
; tab]es

In su~mary, although not shown etatietically the evidence indicatés\
that income‘maintenance is a farmerﬂs hajor goal and that there is a -
'Eanger in‘using.aggregete datalwhen-speci?ié re]ationships mustbbe under-

§ -

'stood.

Var1ab111ty in_Factors of Product1on

Farm record-keeping data is notor1ous for the variability
A thet'can be found in it. It was decided to check the record data of all
the tarmers for the teur-year periodvto gain an undehstanding of the
‘var%ability and distribution characteristics of their input-output
eoefficients. First, the facters assoeiated with iﬁpqte were studied
(Table VI- 13) Thé table . shows seQeraTvimportant problehs First, a
the ar1thmet1c mean overest1mates the 1nput Tevel for the maJor1ty of X
farmers. Since a few h1gh va]ues can b1as an ar1thmet1c mean upwards
it is a biased estjmator for inputs, if the ‘objective is to describe
what the majority of farmers are hsing. ‘The geometric meeh is shown to
be a‘better estimator, whiTe the harmonic mean biases the estimator

Q
down when there are some very low ‘values.

D M >

The second resu]ts of the ana]ysis of 1nputs is that kurtosis and

N

skewness mei%ure; are unreliable. The area owned per farm shows a kurtos1s

of 2.71 and skewness of 0.47 with 140 observations. This meets all tests




TABLE vI-13

* FRGQUENCY DISTRIBUTIOM CHARACTERISTICS OF INPUTS AND INPUT
RATIOS FOR CROP PRODUCTION IN CALE, 1973-77

Cropped  Area Area ~ Area in Ared Hired

area/ 1in rice inmaize vegetable owned Labour
Farm . [Farm , [Farm JFarm /Farm /Farm .
(ha)  (ha) (ha) . (ha) Aha)  (hrs)
N : 130 130 - 130, 130 140 137
Mode . 178 .5 .8 - ".225(a) .875(a) SO
. _ and and
: .525 1.625
'Arlthmetlc v - v
Mean 206 818 77 563 1.23 . 315
Geometric . , L
" Mean ,‘ 1.63° .627. .518 .438 1.04 ‘ 244
Harmonic ) Co an
‘ Mean - 1..1-5 .42 - .330 310 0.78 145
Standard _ ‘ - .
peviation 1428 525 .51 370 0.61 309
K_urtosis‘ 3.23 + 2.98 3.85 3.84 2.7 2.97
Skewness 0.85 718 1.03 992 0.47 1.92
- Chi Square Test * . : + * Sk I *
of Normality 19-3- 104~ 168" 167 19.2 a5.1
With Degree of g 8 ‘'da 8 9 g

Freedom

S1gntf1cant at s percent

(a)bimoda] -
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TABLE VI- 13 (continued)
P " :
~ Total - Total ‘Family . Fertilizer x
Total ‘Labourhrs/ Labourhrs members *  costs Land Family
Labour. Cropped/ha  ffarm ha available /ha Value Tlabaur/-
/Farm /Farm © /Farm for farmwork ~ /Farm . /Farm’ | Farn
(hrs) - {hrs) ~ (hrs} (man years] =~ (PIH) (P101) - (hrs)
135 128 136 . 137 28 128 128
- 1,050 700 900 0.9 2.8 125 695
_ . - .
1,327 - 760 - 1,160° 3.5 3.3 17.9 1,018
1,082 653 1,016 - 1.1 2.72 15,5 821 .
804 T - 565 865 .09 2.17  13.16 651
\ . . ~:v" ] . :
m < 463 540 . 11 . 332 10.6 582
2.5 6.6 . 2.67° 3.8 . 12.5  5.82 3,22
0.62 1.86 0.42 116 2.9 .67 - 0.7
' * * o L ’ tt’/ l
0.2 39.5 6.34 : 5.96 76.8/ 13.2

.k .
" Significant at 1 percent
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‘of normality and yét the distribution is ciear]y biuodal. There thus
| appears to be little value in running norma]ity‘tests.4 Using a chi
square test o@ihorma]ity, eight out of the twelve inputs were found not
normally distributed, suggesting the chi.souare test is a betterbtest
~ for samples-over 100. Although somewhat subJect1ve due to-the decision
on c]ass intervals the chi square test was much more sens1t1v to
b1moda] problems than tests of kurtosis and skewness.

| When the distribution charécteristics of outputfwere tested, the
results were much the same (Table VI—}A). The»aritnnetic mean over-
estimated what the majority of farmers would get,;(The geometric mean
.was a better estimator and the harmonic mean showed a tendency to under-
estimate. The kurtosis and skewness measures were unreliable as-a
‘, test'for normality and the chi square test also abpears to'be unre]iab]e‘_
when the=number of observations fdi]sfto twenty or ébirty. The chi
squére test, for example, did not identify the bimodal distribution of
rice yie1ds‘in 1974-75 when the number of observations was ‘twenty-seven.
This is mainly due to the statistical requ1rement that there w111 be at
‘1east five counts ‘in each of the expected cells. Once thehnumber of
observations increased. the chi square test.became quite sensitiue,

" In sumary, Tables VI-13 and VI-14 show some of the data problems
with farm record keeping data. Since most sites will have a re1atiue1y
lsma]] number of observat1ons in the first several years, there is no good
utest of norma11ty. However,-graph1ng the data will often show distriby-
tion problems that cannot be found with.regu]ar normality tests. The

drithmetic:mean is-.a poor,estfmator’and‘tbe geometrtc meannshou]dbbe

&

consideredfbr'describtng characteristics of inputs;and products.
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Independence

Checkingifa tors of pﬁsductign forlindependence can be .done
examining their‘correlatioh toefficiQnts. The more important factors -
and their correlations are shown in Tabie VI-15. Since many of the )
correlation coefficients were significant there is a prob]em@of inter-
dependence, which peeds%%o be examined further. One method to handle

this problem is to consider a specific quantity of inputs as a package.

: 1 I : .
In this study inputs were considered as an input package.

Homogeneity-
The basic factofs of production are ]end; labgur,'and capital.

In dost a#glyses these are assumed,to.be homogeneods. This assumppion
can treate problems in analysis and ih trying to apply the results.
AnaTysis was thefeforevUndertaken'to.test the assumption of land
hohogeheity;

» In the ofigina1'1§73 Cale baseline study each farmer was asked
to establish an afea and value for each&gf~his pafceJS'of Tand. fhese
areas were later checked and actual percel size recorted. ‘Th1s.re501ted
in three estimators fgr land, farm'size, cropped area, and vé]ge of
»cropped area. _ '

Corre]at1on coeff1c1ents can be used to test for the best
estimators. Table VI-15 shows that the correlation coefficients for
land value and crop gross returns was .63 whi]e crgpped area was T30
Farm size was not tested and since not a]] parce]s are cropped tw1ce, it
s assumed there 1s a low relat1onsh1p Thus, for aggregated data,
cropped area is suggested as the most accuratevestimator of land input.

o A test for labour homogeneity'was‘conducted by_having three

beopie working at the site divide the farmers intolthree groups according



TABLE VI-15

CORRELATION COEFFICIENTS BETWEEN FACTORS AFFECTING
CROP PRODUCTION IN CALE, 1973-77 :

' . Percent . :
Land Family . Total land Cropped Fertilizer
- value Tabour labour owned area costs .
Family labour .518°
Percent ‘ ‘ ’ |
land owned --207 =133
Cropped area .730 - .664 .798  -.248
Ferti]izef - , | :
cost .503 | .654 -.100 .619
Total labour  .603 |
Crop care .410 | 578 .435
Crop care B _— _ o .
x LC .448 . .125 | .628 ‘ .476
Total labour o RN o
2l . - | .790“

3Based on thirty-two farmers over four years Va]ueshless than .146

non- s1gn1f1cant at 5 percent.

LC Labour Coeff1c1ent‘

to di]igentef In descend1ng order of dl]lgence the group were assigned

x

a 1about coeff1c1ent of 1 .8, and .6. The product of the actual hours .
and labour coeff1cyent was then correlated with crop grass returns-from ”

_the farm. The correlation with the LC was higher indicating labour is

not homogeneous -in crop production. ' S

The final input teSted‘for homogene{ty was cash input Cash

I 1nputs were found to have a 1ow corre]ation with crop output ActuaI'

physica] 1nput measures ggve h1gher corre]at1ons This suggests:that

159.
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- there was a.Wide vartation between farms in costs per unit of input,
indicating farmers' varying abi]ity to buy cash inputs at their lowest
costs. Fertilizer is the main cash input, making up'90 percent of cash
inputs.

:The conclusion is that land, labour, and capital-are not
homogeneous on farms in one'yi]lage. If a specific process is to be
studied it is important thatlaccurate‘estimators be used; Whenever
possibTe,’actual physica]”units shou]d be used'and'euen these may have

to be subdivided on the basis of quality.

The- Case Study Approach

The basic assumpt1on in choos1ng a case study approach rather
than an aggregate approach is, that a deta11ed work1ng know]edge of
a few farms is of more use in mak1ng decisions on new techno]ogy, than U
a broad overview w1th a few aggregate re]at1onsh1ps def1ned " The
economists. at the ACSN sites do not have the‘resources to complete a
detailed study of a farge sample. The key quesfion is: WOu1dha.]arge)
sample of_a few critical factors be‘supérior to a“detailed study of

a few farms’

The forego1ng discussion demonstrated some of the prob]ems that

- will be encountered w1th an aggregate approach, name1y

1. Arithmetic means are not representat1ve of the maJor1ty of farmers. .
"S1nce most frequency d1str1but1ons found on a farm are skewed there |
w111 be a cont1nua1 overest1mat1on of 1nputs and outputs using ar1th- | -
met1c means |
2. The interactions between input-input, 1nput output and output output
reJat1onsh1ps obtained from aggregate data will not only" give an

1
‘inaccurate understanding of the re]at1onsh1ps the, individual farmer -
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‘ S
faces, but could give the oppos1te s1gn to the relatlonsh1p, thus

-1ead1ng the research in the wrong d1rect1on.
3. Farm data is highly var1ab1e, nonhomogeneous, and not independent, .
makingit unsuited for econometric procedures used{in aggredate
ana]ysis“f ' o » ‘ ' B
4; Aggregate cross- sect1ona] ana]ys1s overest1mates the var1ab111ty

an individual farmer faces A sma]] time ser1es study‘gfges a | ‘;, 4

more reliable understanding;’ However, decisions must be made in

the first year a} the site»and cross-sectiona] analys{s can'perform -

a useful function injthis instance. . N

In add1t1on, there is another 1mportant reason ‘for, u51ng case

studles in the ACSN. ' The econom1st acquires a fupd of 1nforma1 know—‘
ledge of the farm and how it works Most agr1cu1tura1,econom1sts in
Asia come from-the city, and have Tittle farm eXperience | Continuai
dpersonal interaction with a sma]] number of farmers g1ves them a much
hetter understand1ng of farm1ng than large sca]e, 1mpersona1 1nterv1ews

| The main probTem w1th the case study approach is, se1ect1ng - _ 5r

‘

representat1ve or moda] farms Thls_prob]em can usually be solvedLby ;

K]

consulting with people know]edgeab]e about the community and the farmers,'“ N
and weighing their suggestionsagainsttheir Vested 3nterests Mistakes'
can be made»ln farm- se]ectlon but glven the .present s1tuat10n 1n the

ACSN, the case study approach appears to be - the best alternat1ve

1

Pretestlng Informa] Procedures | . :f '.f\

In this sect1on the 1nformal procedures were pretested u51ng a

data from Cale. Fol]ow1ng the procedures dwscussed ear11er, the f1rst

. ,step was to compare the alternatives by using budgets The resource

requirements were then graphed to determ1ne any maJor constra1nts.‘
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" The final step was to use program p1ann1ng in determ1n1ng to what extent

,the new technology gpou1d be - adopted by the farmers

Several new crops: ‘were 1ntroduced in Cale to rep]ace ma1ze
One of .these was sorghum, which w1l] be used in the pretest Sorghum
had. the advantage that it cou]d be harvested in 85 to 100 days and if
suff1c1ent mo1sture is. ava11able,a ratoon crop is possible In 1975- |
76, twenty parce]swereplanted to sorghum The recommended agronomy
practices were exp1a1ned to the farmers who part1c1pated in the research.

Although the costscand returns for sorghum did not appear
prom151ng, some farmers wanted to cont1nue 1ts product1on (Table VI- ]ng
The main reason for this was the high yield of over three tonnes/

hectare, that some_farmers got. They were aware that most of the Tow

~yields were due to poor stand estab]ishment caused by inadequate 1and

preparation., S1nce 1nadequate land preparat1on can be 1mproved, it was

v:dec1ded to drop the ten parce1s whlch had 1ow y1e1ds, and’ compare the
E resu]ts of the ten h1gh-y1e}d1ng plots with maize. The third co]umn in

| Tab]e VI-16 shows the ‘costs and returns for these ten hlgh-y1e1d1ng

plots.

-~
o

‘Budgets S I B 5

s

T e

Usrng the data from Table VI- ]6 kY partial budget was used to

compare the feasibility of rep]acing malze wwth sorghum (Tab1e VI 17)

%§Sorghum costs’ more to grow than maize since added costs are greater than

‘ 'ﬂ;‘reduced costs. However, the added 1ncome from sorghum is greater than

xsﬁ-;fefy;anaiysis uoull%j

?i;‘*-the reduced 1ncone from the maize 1t wou1d rep!atet Since ‘the economic e
adyanta was greatef‘ than the disadvantage ‘b.y Olﬂy P]98/hectare. the L

SR T e R LR S fl
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TABLE v1-16
COMPARISON OF EXPERIMENTAL DATA FOR SORGHUM AND
FARMERS' DATA KOR MAIZE IN CALE, 1975-76
: (P/ha) -
’ Sorghum Cornb“' - Sorghum?
Cost - Cash “Imputed C.V. Cash Imputed Cash Imputed
Materials B » | ’
- Seed 85 45 28 38 ‘86
' Pesticides 15 133 3 15
Fertilizer . 446 60, 403 %33
Sub-total 546 T 44 T 38 634
Labour — )
Land preparation 143 50 .\ 72 7
Maintenance ' 22 148 \\5]\ : 18
 Weeding 21 157 e N
Harvesting T
Family : 70 50 . as 8 -
Hired . : : 64
Hired threshing ‘ Rak '34'3 |
. Land rental I - ’
Family ‘ . 67 1 I 103
Landlord 266 85 361 - 416
TOTAL COST . 925" - 323 859 a7 1,193 404
Gross return L5353 L83 g 2,08
. . ) . - " //-\\ .
-Return . o
Over cash cost 608 944r 1,115
Over-all cost 285 527 - WAL
Per.peso spent 1.3 1.6 § 1.6 :
Per hour famiy : ' 2 )
labour 2.1 3.4

‘¥Based on twenty parcéis '
bBa.wd on fi fty-eight parcels

Based on ten: ﬁigh yiald'lng plots

‘\'.(
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TABLE VI-17

PARTIAL BUDGET TO COMPARE MAIZE WITH SORGHUM BASED ON
FIFTY-EIGHT PARCELS OF MAIZE AND TEN OF SORCHUM
: CALE, 1975-76

(P/ha)
. T &
Cash  Imputed , ‘ . Cash Imputed
Added Costs i * '  <“Reduced Costs i :
Materials 634 © Materials 434 38
‘Labour 300 Labour ) 289
" Threshing 143 Harvesting = 64
Landlord ' 416 . Landlord.” 361
S 1,193 300 | 859 327
Reduced Income ‘, Added Income - )
1,803 0 . 2,308 S
2,996 3000 - 3,167 . :327
Economic Disadvantage 3,296 . ~ECOnom§c:Advantage. 3,494
rinsufficienf to EXpect the farmers to adopt sorghum. But,fsinteffhe" .

‘ , 1 | - | W
farmers had ‘indicated an interest, further. analysis was justified.

(o
&

o

The next step in. the procedure is a graph of labour use,

comparing the tw6 crops fo1louing a rice crop. (FigureVI 7) Sorghum

’d1d require more land preﬂaration than nnize for a1l farmers, and it |
- required it at a time when most farm:fami]ies were busiest harvesting f

e rlCe and planting vegetables._ There would be phessure on the farmers v7’3zﬁ’




FIGURE VI-7

COMPARISON OF MAIZE AND SORGHUM LABOUR USE AT PLANTING
*FOR FIVE FARMERS IN BO. CALE, TANAUAN, BATANGAS

L

-ﬁ?{ ~Corn tabor

~ Sorghum labor

#

883
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3
R

'_"g ~Hired rice lobor - Fomily rice labor

- - Vegetable labor
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 {

i

i
i
i

03388883

o33 888843

Batongas. .

Compaﬂ lon of corn dnd' soém lobor use ot planting for five formers in Bo. Cdo".'rmm.v -
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does not actua1ly'exceed the 1abour avaiTablé,‘it should be considered
a ]imiting”factor Harvest1ng sorghum is more 1aborlous than ma1ze,

“but s1nce there s 11tt1e other work at ‘that t1me this s no problem :

_ Program P]annin§

* The next procedure isyprogram planning. In,Tahie VI-18 an
initial matrix-is shown using mean data for maize and for the best
tenpsorghum plots. The constraints are thase found on an averaoe farm.
To ensure that both maize and sorghum could come into the solution,
the data were Caloulated on 50 m® land units., The first solution B
uses all sorghum.. As more maize ashadded,_the'soiutton gréss margin
falls, but so do ‘cash expendftures.v Finally, in so]utjon F,-&T] maize
-islplanted; and.the loss tn gﬁoss margin ts compensated;for-by the
reduced cash expenditure, It would appear from- this anadysis that the

average farmer would galn noth1ng from plant1ng sorghum, and would be -
}

fac1ng a 1arger risk due to the higher cash and labour 1nput

| 'Each of‘the five case stgdy-farmerslwas thenjused to compare !
the»mai;e and sorghum,"The maize and;sorghumtdata were taken‘from"
,Tah]é'VI-]9 for the:year 1975-76 for eachhfarmer Only Farmers 18 and

24 requ1red pragram p]ann1ng ana]ys1s s1nce the other three farmers E

: had maize gross marg1ns higher than sorghum and nltrogen costs were

- the same or Iowgr, ‘SO there was o poss1b111ty sorghum could enter the

_soiution Farmer 18 would not plant all the ma1ze area to sorghum, as jj.

" he had a land preparation constra1nt in weeks 42 and 43 (Table VI 20)

- There was a posslb111ty of moving the land preparat1on to other weeks,

'f!to plant the remaining area. By planting various combinations of ma1ze

- -and sorghum.he could get a slightly higher gross margin. but it seemed

Sy g__.fmely he would grow a'H mize shom\ 1n sa'lution F. If the farmer could
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TABLE VI-18 SN

PROGRAM PLANNING COMPARING MEAN DATA FOR
MAIZE AND SORGHUM DATA, CALE, 1975-76 ol

: Gross a ~ Labodr
e : Margin  Land”. Cash Land  Limits
o o : s Prep. ¢

INITIAL PATRIX  ~ * | -
Activity _ o N (
Sorghum B 4.46 1 2.54 . .684 39.37/
- RS A : cash
- - Maize “ 37 1.89  .288%40/1and

Resoufces avai]ab]e\*\\ o 40 100 30 4)

SOLUTION B N

Sorghum . 17559 39.37 J00 |, 26.93

SOLUTION €[~~~ o - N = —, e
~ Sorghum | 1860 35 88.9 -« 23.94
Maize _ - 18.85. 1.44 o

(84
\o
H
(3, ]

. Resources . 174,95 40 - 98.35. ° 25.38
R < R R

SOLUTION D~ R ‘ - N :
Sorghuni. . - 133.8 . 30 . 76.2 . 20.52 . _ ': N
Maize 37.7 7 10 18,9 . 2.88 -

Resdurces 3 e 171.5 ° 40 ﬁ‘?S;l . ZQ‘f L e

SowrtoNE T T
- Sorghum= ' 89.2, 2, ’50.8  13.68
Maize ; ' 75.4 20, "37.8 576
Resourceg\, 1646 :;;4bﬁ;i ‘,;8856i7 -~19;44‘:

e SOLUTION R e, eI
e v:f'4‘i.;;JT Matze :;w?,f;*'LSO,s'j 40, ¢ 75.6 182 .

 suming 2,00 Wi Lt s e
lu.ﬁghﬁhuunit of land 50 n !j:;f{ 5_f,,;j]ﬂ‘ﬂffﬁﬁx{77f’*{{{}jfj_3f:j’5-%lb¢ﬁl}"
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" TABLE VI-20
PROGRAM PLANNING FOR FARMER 18 COMPARING - SORGHUM
WITH CURRENT MAIZE PRODUCTION, 1975-76
Gross » “" . . Labour by week-/
Margin Land Cash 41 . 42 - 43 44 -
INITIAL MATRIX = - | o
' Acti\(it_y ; ® .. .
Sorghum 127 1 40 3 4 417
Maize - . . " 1.3 1 3.6 .36 .1 .08 .02
Resources available ~ .50 . 180 25 15 21 20
SOLUTION B . |
Sorghum 476 37.5 150 .25 15 15 - 6.375
- SOLUTION C .
Sorghum 381 30 120 9 12 12 5.1
Maize 188  16.7 60 - 6 1.7 1.33 .33
" Resources - . 569 © 46.7. 180 15 13.7° 13.33 5.43
SOLUTION D - .
‘Sorghum 355.6 28  1i2 8.4 1.2 MN.2  4.76
Maize 2134 18.9 68 6.8 1.9 1.5 .38
Resources 569 46.9 180 15.2 13.1 12.7  5.14
SOLUTION E - o e, T R
Sorghum 37,5 .25, 100 7.5 10 10 425
Maize - 251,1 22.2 80 8 . 2.2 .77 .44
Résources . | 568.6 . 47.2 180  15.5 12.2 -11.77 4.69

- SOLUTION F+ - o : R
| Maize . 665 50 180 ¥ 5 4 . 1
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for each peso_ioent on sorghum in solution C. . . '.\1ﬁ
Farmer 24 proved to be the one'farmer who could gain,from growing
sorghum (Table VI-21). Ip 1975-76 he used more nitrogen on maize than
the average for.sorghum,so ndtrogen was not a constraint.f Sorghum'had
a definite advantage over maize for hﬁm as the gross margin.for sorghum
was 55 percedt higher than maize. In so]ution»B:he would grow all the
sorghum he could until he hit: the week 41 1abourdconsfraint. For each
additional hour of labour he cou]d use %n_week 41, he would gain iS;S ‘
pesos. He couid easily hire~labour.for less than this. Thus, sorghum ’
shows a real potential for Farmer 24. | o
A1though the group data showed 1dtt1e advantage forxsorghum,
individual analysis showed a def1n1te advantage for one farmer. It is

11ke]y that this farmer was tprcal of the few farmers who were 1nterested

in sorghum

4
s ,

Compar1son of LP and Informal Procedure So]ut1ons {

The final test of the 1nforma] procedure is to compare. 1ts
::solut1on w1th 1P based on data from two other s1tes, 110110 and

_ Panga51nan A detailed descr1pt1on of" the LP model and the assumptions;

. used. are g1Ven in Barlow et at. 1 The1r matr1x had 378 rows and 643
columns The main act1v1t1es were: crop productlon, crop consumgt1on,

crop sa]e, other earnings, househo d expend1tur ’ 1oans, fam11y 1abour,.ﬁ»d
vitransfer labour, h1r1ng, water‘buffalo h1re, cash sav1ng and cash surplus:v
The resources were three categories of 1and, two categories of labour.-

1 cash water buffalo and a set. of constralnts relating to fami]y needs 2 o

 Two. sets of tec o‘;gy were defined Farmers technology were the z;‘fff_“.. :

»e farmer 1n 1975 77. New technologydnas that bedng
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‘tested by the IRRI cropping systems team during the same period. The

coefficients used were arithmetic means from the agronomy experiments and
caselstudy farm‘data. 'The’LP model was.designed to first obtaig'a

given amount of rice'and'theh to.max{mize'the net cash'surplus.9 Five
case‘studies were runlin IToilo and Pangasinan with data.fronrtensjndivi-
dual farms ' -

To ensure that the solution from the 1nforma1 procedure was
omparab]e with the LP solution, data was taken from the working 4
tables used in deve]op1ng the LP model. There was no way the informal

brocedure-could handle the great mass of»data used in the LP mode]. In

-consultation with research assistants who had worked at the sites, a [

R W N

set of-assumptions were made-regarding'the critical factors:
1._to'use only two land classjficationsf&upTand and 1ow1and

. to use only the first date when land preoaration can start

. to use only land preparatfon hours ‘ |

to only consider fertilizer and chemicals in cash costs, and

. the the highest gros; return would be the dec1s1on cr1ter1a

. Two of the 1argest labour use act1v1t1es were not used in the

'ana]ys1s since it is a common pract1ce to h1re Tabour - for transp]ant1ng

-

and harvest1ng

One factor wh1ch comp11cated the analysis more “than would

' [;'normale occur was the Iarge number of farmers and new technologies

—

~“which had to be compared The LP mode] 1nc1uded all crops the farmer

172

had grown‘as well as all experimenta] crops ‘The budget1ng phase of the t

. Vprocedure was therefore much 1arger than would be the case if a spec1f1c

new technology-cou]d be compared w1th the specific farmers techno]ogy

' 1t was to rep1ace';;1n this case all farmers and al] New’ technology had

.

PR SReE

li"f{‘”<
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to be compared for one land classification at one  planting period In‘

. many cases this meant forty crops from which to select. The first step
7

was to discard all crops which had Tow gross margins and high land prepar- '

at1on or cash requ1rements ‘The crops which rema1ned_were put ina-

‘ budget comparisonctable. :

.;\

‘Detailed Ana]ysis of One Farmer

-

The process, foTTowed in the procedure will be d1scussed for

Farmer 1, ITo1To. Those crops wh1ch-mere,not clearly unprof1tab1e

were Tisted along with their criticaT'factors;‘in a budget comparison,
(Table VI-22). Bach crop was given a code to faciTitate‘anaTysis, with
F for farmers technology and N for new technology The crops are
divided into farmers and new technoTogy, upland and Towland, and first
or second crop per1od S1nce rice is the main crop cons1dered rice
cu1t1vars are shown by the1r letter and number codes The two Tetters '*
' foTTow1ng the rice cultivar's name 1nd1cate seed1ng method. Transp]anting

(TP) is the trad1t1ona1 technoTogy Wet seeding (w5) and dry seedlng (DS)

are new technology. It should be noted that 1n the f1rst year of test1ng

DS and WS, seweral farmers adopted it and in the qTassif1cat1on it was

recorded as farmers technology in the record- keep1ng The Tand'prepar--

at1on start week is the first week ploughlng can begin.

N \ The in1t1a1 matrix and. solution for Farmer 1, 110110 for the

f1rs\t crop. period are ‘shown in Table v1 23, F 6, F-7, and N- 8 were
the three erops selected for the upTand area. The upTandxarea was -

\\\one hqctare of five parcels of 2, 000 mz, which appeared.to the modaT

parce]\size for most farms. Therefore the solution could easily*be .
1nterpreted 1nto number of parcels.,‘ » {:ﬂj '“f- h

N \ .

A more prec1sl so]ution coqu be achieved if one square metre
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- o TABLE vI-22 . - - . | *
BUDGET COMPARISON OF FARMERS AND NEW TECHNOLOGY . . - -
© - FARMER 1, ILOILO. (/ha)- .
L.Prep. L.Prep. Cash ﬁk
start o - T
week  ‘hrs N
 Farmer's Technology
Upland (UL) ,
"Eirst crop S : S v
F-6 Matze = 16 94 117 - 1,390 S
~ F-7 Maize _ ... 16 94 -0 - 610
Second crop - - I A
F-8 Maize . 45, 22 0" - - 469 .
F-9 - Maize 45 0 221 117 1,044 - - T
F-10 Mafze o - 32 330 . -0 - 2,455
Lowland (LL) k )
First crop ‘ ’ o ER
’ F-1 IR5 TP .. .23 124 77 - 1,469
» F-2 Kapopoy TP 21 203 187 1,537
o F-4 BE 3 TP © 23, - 203 "33 1,926 -
#k .Second’ crop': S ; ' ’
“F-5 BE 3 TP “_34 e 218 934
New TechnoTogy
a ot Upland , L
First crop ~ . | o - L o '
N-8 Maize ; . % 145 252 - 1,877 - "
Lowland . . . . - B
First crop = . . T e e
1IR3 WS .18 .13 404 2,009 -
-" Second crop. . ” ; S T L T
- N-3 Maize - Yam bean : -41 - 255 . 110 3, 077 EENE
N-51IR36, . TP - - 3 190 420 - - 1,699
. N-Z'Mung - A 88 257 . 723
_N-4IR36 TP 36 A L
a. | 2
can on]y be grown 1n 2 000 m . ,
Abbreviataons L. Prep Land preparétion,] o - '
o . TP . Transplant . LT x
' ' “j,_;; HF | Het seededf::; .-“f“”~'




TABLE vI-23 -
INITIAL MATRIX 'AND SOLUTION FOR' FIRST CROP PERIOD
/ : .. "FARMER 1, ILOILO

g EEEEPE .__Land Preparation (week)

CINITIAL MATRIX -« . .
Activity T ) | S o
¢ F-6 UL 255" 1% 23 19
F-7 UL 122 1 - 0 T9
s N8 UL 325 1 50 29

-

CN-Z AL 278 10 81 4D el
B N-IA"_S R ; Tt

F-1
F-3

o sownon S
N-8 UL, 975 3+ - 150 - . c 48 /39

F-7 W ‘\_244 0 e
'.'N-‘T L 642

L i 9 48 ,A-H e
P2 270, |

"-.-1.(\>< N
o
G
w
—ad

L Resources 2 131 Bt g ‘ 349};;93,{' f;,548IT"48 f'48'-_14377 ”38; o ?:Tfﬁ

& . - ERRrI DA SR T

e
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were used as the basic land area, but that wou1d_enta11 working with a
- . v - S B

Tot of small decimals which would have little meaning to the researcher

'By using a typical parcel area, the researcher can check his ca]cu]at1ons

‘ w1th h1s experlence fromfwork1ng with the farmers. Gross returns, cash,

and 1and preparatxon hours, were all d1v1ded by f1ve-from the per hectare

budget data before oeing» entered in the program planning matrix. The .
land preparation hours column and the weeks‘jn which they could be -used
were separated | |

' The land preparatlon weeks are those dur1ng wh1ch the researchers
- found the farmer had been or could carry out land preparatlon. After
the weeks shown, the farmer would get substantially reduced yields -or,
in‘the case ofﬂlowland, fields mioht-be t]ooded and no crop could be
grown. The land preparation hours shown or multiples of them, can be
used in any of the weefs shown. The possib]e.crops for the lowland are
shown below the upland crops. In this:case,lthere are'only three units,
“or 6,000 m2 of ]owland available.. In the "resources avai]able" row,
the value for cash, P350 and the forty-eight hours per week are for
~ both .upland and lowland areas. _ Using the same procedure described
above for comparing sorghum and maize_ahnew'optima1~so]ution was found.
The solution is shown at the bottom of Table VI-23. The upland area

was planted to 6,000 m° N-8 and 4,000'm’ F-7. The lowland area had

2 : 2

4,000 m~ N-1 and 2,000 m~ F-2. These crops gaVe a gro$s return of -

P2,131, used P349 in cash costs and used. all the Tand preparatﬁon hours
'avaiTable‘for four weeks and most of the fifth. . °

The seTecfdon of crops for the}second period becomes’a Tittle
.more comp]1cated as the duration of the fr1st crop must be taken 1nto

constderat1on. Since the f1rst Crop was usua]]y rice or ma1ze, it is

176
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not a maJor problem. The initial matrix and.so{ution for the second crop
per1od for Farmer 1, Iloflo, are given in Taple VI-24. Both cash and/;.
. land preparat1on time became major constra1nts, br1ng1ng the farmer' s o
, traditidna1 ear]y maize w1th4no fertilizer 1ntovthe solution.

The solutions for first and second crop periods are combined
to show thelcropping pattern so]ution in Table Vi-25.. The solution k
‘Shows up]and UL all planted to maize. A1l of the lowland (LL) is ' .

\

planted ‘to rice except for one parce] of maize and yam bean 1ntercropped

The solution shows 50 percent of the land in new technology and 67 percent

of the rice being seeded by a new method. The newftechnology does appear

to have'a"p]ace in this farmer's cropping system.

The same process out11ned above was used on \the other four farms
in Iloilo and on four additional farms in Pangasinan. One farm was

. . . . o _
omitted since it had grown a -considerable area of Sugar cane and there -

3
was not sufficient information to justify an analysis. The budget
comparisons, program p]anning,.and cropping pattern solutions -for the

eight farmers are shown in Appendix 3.

The I]ollo Site
A compar1son of the program p]ann1ng and linear programm1ng

'so1ut1ons for 110110 1n Tab]e VI-26'shows there was little difference in
~ family income from crops The differences were 11, 17, 17 2 and 20
percent respectively.. However this is of limited value since the LP'
mode] was ab]e to give a far more comp]ete picture by 1nc1ud1ng offh
farm income, family cash expenses, r1ce consumption and hired labour in
its final solution. | |

- The main obJective of the comparison is to f1nd if the new

‘.technOIOgy w111 f1t 1nto the farm and if so to what extent 'A _ -

177
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TABLE VI-24
INITIAL MATRIX AND SOLUTION FOR SECOND CROP PERIOD
' - FARMER 1,. ILOILO |
_GR ‘Land Cash L.Prep. Land Preparation {week)
P~ P hrs 32 33 34:3% 36 37 38 39 40 41 -
INITIAL MATRIX - ' |
Activity A '
F-9 uL 185 1% 23 44 o
CF-10uL 491 1 0. .66
F-5 UL 143 1 44 . 49
N-3 LL 830 1 22 51
N-4 LL 688 1 14 38
CN-5 LL 387 1 84 38
N-6 LL 365 1 84 40
N-7 LL 149 1 51: 18
» - e e
Resources UL - v . '
available - LL 3 350 48 48 48 48 48 48 48 48 48 48
. - - _
“SOLUTION - - K
F-10 UL " 491 1 0 , 4818 _
F-9 YL 740 4 92 ‘ 2 48 48 48 30
e 5 o
N-3 LL 830 1 T 22 - oo 18 4
'N-4 LL 1,376 2 228 30434846 . | P
Resources 3,437UL 5 342 © 48 48 48 48 48 48 48 48 48 4 |
' LL 3 | - : :
- 2,000 n’



. N . . . ;. - U c. i , ‘]79‘
o,
TABLE VI-25 ’
INFORMAL CROPPING PATTERN SOLUTION )
FARMER 1, ILOILO .
& Land in Rice Lapd *
. New Farmer's DS o :
Crop Techno- Techno-_  on TP GM
' logy logy WS -
First Crop Period o ' _ o - .. e
~ N-8  Maize UL 3 .. 9715,
“F-7 Maize UL ‘ 2 oL v 244
‘N-1 Rice LL 2 : 2 . . 642
F-2  Rice LL , 1. = ] 270
Second Crop Period _ 5 .
F-10 Maize UL ' 1 SN[ §
F-9  Maize UL 4 740
N-3 Maize ,, : g ‘ : .
- Yam Bean LL 1 ' , 830 o
N-4  Rice' LL 2 ~ 21,376
. ) ;7
TOTAL 8 8 2 3 5,568
. : —_ (S —_ -— —_ —_——
UL Upland
LL Lowland L - ot



COMPARISON OF INFORMAL PROCEDURE AND
R LP SOLUTIONS FOR ILOILO

TABLE . VI-26

. . Percent Area in

Percent: Rice Area

Family Income

r 'NE? Technology DS or WS from Crops (P)
. IP LP IP " LP Ip L
Farmer 1 50 . 82 67 21 5,568 6,264
Farmer 2 1000 100 100- 52 16,989 20,230
Farmer 3 s N 79100 15,605 18,706
Farmer 4 67 25 100 50 18,770 18,327 -
Farmer 5 7159 1275 11,783 9,825

IP Informal Procedure -

. Lp Linear'Progrgpming‘ﬁ.f

S

ol
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-comparison of the two procedures for~percent area in new ﬁecdho]d@y “‘ﬂ‘
, ghow simi]ar patterns: Farmer 2 would use all new techno]dgy and Earmer 3
wqy]d use new technology on about threé:gyafters of his 1and. The differ-
ences come with Farmers 1 and 4. In the case of Farmer 1 the 1limit on'
cash was\paftia]]& femoved by credit and off—ferm income in the LP solution
thus a]]owingAmo[e new technology. Farmer 4 had high family casaxeigenses
which limited the'cash avai]eble for new tech;ology iﬁ the LP salution. .

“ The percent area d1rect seeded or wet seeded showed more

diversity particularly -for Farmers 1 and 5 In a]l;cases the major -
cause-of difference was the family requ1rement for rice, which Qas
included in the LP solution but not in the informal procedure.

fhe results of the informal procedure would lead to the same

"conclusions as 1ipear programming. The new techgdlogy Qou]d benefit'
most of the farmers. With the prices and techno1ogies‘considered,

most of the farmers would use new technology on over ane- ha]f of the1r

cropped area. D1rect or wet-seed1ng would be used on over ha]f of

most fargmrs' rice area.

The,Pangasinan Sitev~
A gomqpriSon of the two procedures for Pangasinan Sshows a very

‘different situation.~ Solutions have a higher femi}y'income from crops

(Table VI-27). Farmer 2 only worked part-tine, and so’]abour was a

major constraint in the 1fnear‘programmin solution. Genera]ly, 1abour s

constraints and out51de act1v1t1es caused the maaor d1fferences For B

Farmer 1 the 1nforma1-procedure solution used much more new technoiogy.

which pushed the cash surplus higher;' The linear progremming so]ution

shows that neﬁ techno]o;y yil] not play a major role on the hajprity

of these farms. The informal brocedure solution shows the same thing.

>
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. TABLE VI-27 -

COMPARISON OF INFORMAL PROCEDURE AND :
LP SOLUTIONS FOR PANGASINAN
. " Percent Area in Percent Rice Area Family Income
‘ New Technology DS.or WS - from Cgpps (P)
T (T I T N T
Farmer 1 " 38 5 4 15424 9,034
Farmer 2 . 63 66 100 18 . 9,573 4,690
Farmer 3 100 - 37 .75 86 13,008 11,358
Farmer 5. 9 32 10 0 -15,307 12,509

IP Informal Procedure
LP Linear Programming
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In a comperison of.directiand wet-seeding area, the ihfprma1 prpcedpre
was. far h%gher. Farmer 2 who oply‘works parf-time'had a major difference.
However, the jnfprma] procedure‘indﬁcated that the new §eedin§ methods
would not be'generally accepted and more research was needed. The conclu-
sions from both prpcedpres are that the new technology does not fit well
and that more research is needed before genera} adoption will occur.

The results from informal procedure for Pangas1nan are not as
accurate as those for Iloilo because the authp# was not as familiar
with th1sN§1te"as he was w1th those at Cele and Iloilo. As previously
~indicated, when using informe]vprocedure; familiarity with the site is
essential. |

In summary, thé ana]ys1s indicates that the informal procedure
has lead to the same conc]us1ons as LP. In one case the new techno]ogy
was accepfable and in the other it was not Iikely to be adopted.
- This wes the'conclusion for both procedures. A]though not as prec1se
as LP it does appear that the 1nforma] procedures were as accurate.
With pract1ce thel1nforma1 procedure should help economists make a

_ greater contribution to cropping systems research.
R ‘ _ 4
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CHAPTER VII

t

M RY, CONCLUSIONS AND RECOMMENDATIONS

Summar

Fogd'shortage,is a problem now and in thé‘foreseeabTé’future'
in much of Asia. To help meet this‘problem cropping systems research
has been developed-at IRRI. The objectives of this study were:

1. to'describe IRRI's croppfng systemS‘progrém with emphasis on @he
ACSN | /
2. to study the role gf economics in the ﬁ}ograﬁ and how the eﬁonomisf
was fulfilling that role _
'.3. to review and analyze some of the formal prgcedures used in énalyzing
ﬁ-farm data, and ‘ |
4. to develop and test a}set‘of informal procedures to use in the
economic ana]ysié of'thg,testing phésq ofvcrophfng systems reseérch;

To meet the first objectivg; the development of IRﬁI'S'program
waé out]inéd'and the current objectives.and regqarCh procedures were
discusseq...The ACSN Objeéthes and.organizatioh were then outlined,
emphagizing the role of IRRI”in the net work. The importance of the -
f]ow of info}mation among the'country pregrams aﬁdibetwéqn the country
programs and IRRI~wa;'stressed. . -

The second objectivg was'met by carrying out a survey on the

economists‘,training,‘and activities at the ACSN sites. "In addition, a

185
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rev1ew of farm management principles and some of the d1sc1p11nes assoc1ated
w1th farm management provided a background for a better understand1ng of -
some of the problems encountered by economists in the ACSN. Specific
A-problems faced by the econom1sts were then 1dent1f1ed and d1scussed
G1ven these specific problems, the third obJect1ve of

. reviewing traditional farm data ana1y51s procedures was undertaken"to
examine,their suitability for cropping systems research analysis.

Before the review was undertaken theoresearch sites were described as
well as the data oollection methods. Aggregation problems were
examined and imp]ications of aggregating across farms were compared
to~the use of case study farms over time. ‘ .

A set of informal procedures was deve]oped and pretested on
data from one site and then tested on two other sites to meet the
fourth ohjective, vThe informal procedure started with utilization
of the_partiallbudget. I% the new technology was found to be less -
profiteble thanithe férmers'-existdng techno]ogy, the analysis was
concluded ahd‘the nen techno}ogy rejected. If the new technoTogy
eppeared profitahje, the'labour, power and cash requirements over time
were graphed to identify potential constraints. fheﬂfinal step was to
‘use,program p]annfng which involved the profitable edternatives, and
constraints identified in the graphs: Solutions generated using the
" informal procedures uere thenAcompéredpto the more complex linear
‘programming so]utions to discover whether the same conclusions would

be reached.

Conc1u51ons
The cropp1ng systems program at IRRI has p]ayed a major role

"in_the development of cropp1ng systems research in As1an countries.
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The'IRRI program has . been ihstrumental in getting the systems-approach
accepted, and in suppiying methodo]ogy suited'for this approach; Hoherer,
the economic component of the program was found to consist of analytical
techniques whlch werehoot well suited to the ACSN s1tes More datapA
was being co]]ected than could be effectively. ana]yzed Therefore, an
improved procedure was required in terms of data collected,and analy-
tical procedures more compatible with the expertise, time constraints
and facilities at the s1tes . ’
, Wh11e there appeared to be .enough” trained manpower to carry
//tht the economics role at most s1tes, the economic¢ methodology in use
- at the time of this study was causing frustrat1on among the economg@ts
and their team members. First, the economic analysis was usually
comp]eted too 1ate to be of use for decision-making. Secondly; fﬁ}s
many* cases, the resu]ts were 1ncomp1ete The economists - felt they‘were
not deve]oplng useful sk11ls in their profession, nor contributing
sufficiently to the team effort. The conclusion was\that less time be
_spent in\collecting farm record data,fand more‘time on afalysis.
‘Co11ection ofvless-data requires a choice between a Targer
sample of fewer factors, or a smaller‘eample involving more factors.
The traditional approach hae'faroured the large eample ' Based.on the
farms covered in this study, the trad1t1ona1 approach was found to be
1_unsat1sfactory for effect1ve eva]uat1on of new techno]ogy in cropp1ng g
systems research. Cross sect1ona1 studies wehe found to overest1mate
inpot ahd output variability that the'1nd1vidual farmers faces,_by
- 300 ‘percent when compared to time Series studies of individOal farmers. - -

a Another problem that was found to occur when data is aggregated

across farms, is that a false understand1ng of the 1nteract1on of
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enterpriseS'can be formed. Aggregate data~showed a positive re]ation-l

ship between gross returns of the f1rst and second crop per1ods. But,

a maJor1ty of individual farms showed a negatlve relationship. Thus,. _A

(
research based on aggregate~ana1ySJs would be starting from a.false-

rem1 X ' : )
p Se . N R , //7 I ! i e

Ar1thmet1c means, the basis for nearly al] analys1s in the ,

traditional approach, were found to overestimate 1nput and output

levels of the.majority of farmers. Since most- input and output calcu-

4 1ations‘are,ratios,‘i.e. kg/ha,'the geometric -mean was a'better esti-

mator for the majority. It was'also’tound that kurtosis and skewness-
A ' A o

measures are unre1iab]e tests'for normality, particularly in the case -
of bimodal distributions. It was conc1uded that graphs of the frequency

distribution should used and 1f there are over 100 observatlons, a ;

chi square test of norma11ty could be con51dered After a ser1es of
tests it was conc]uded that the three, ma1n factors of product1on
land, 1abour, and capital are not homogeneous nor independent. It_
was the;efore conc]udeddthat a package of inputs was of~more use in
analys1ng‘farm data for compar1son w1th agronomy research resu]ts

~ When a compar1son between the farmers ex1st1ng technology
and new technology is to be made at-a typ1ca1eACSN_51te, it was
conc]uded'thatgacasebstudy‘approach.is.superior. ‘Studying a.sma11 |
number of farms in detai] gives a'better‘understanding of the farm.-
The case study approach has severa] -other. advantages F1rst 1t
| a]lows a cont1nuous interaction between the farmer and the researcher
-’Through this 1nteract1on'the researcher understands the actual

’ operationa] procedures and organ12at1on on a farm, and the reasons why

certain decisions are made. Thus he bu11ds on. his 1nforma1 knowledge

. >
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of farming which can be used in the des1gn phase of the research.
Second the 1nteract1ons between enterpr1ses can be studied. Unless
T a complete set of records is available for a farm,. these 1nteractjons
can be‘overlooked;“and even if noted cannot be analyzed. Third,fby
understanding the researcher's objectives, the farmer can contribute
much more effect1ve1y to the research program Fourth, by‘se]ecting
‘a small number of farmers to study in detail, ‘the researcher can
\plan his work so t1me is aya11ab1e to do special studies‘on problem
areas. | M‘ o |

Since one of the roles of the economist is to develop
a framework for understand1ng and ana]yz1ng the . farmers cropp1ng
system, a schematlc diagram was developed to m;et this objective.
A schematf% diagram of the stock and flow of resources and products
on a farm gives-ali members of a cropping system’research team a
_‘bettertpicture of how.the farmer is‘using hiS~re50urces and where the
products are go}ng It can serve as a framework to plan research and
a mode] to test the effects of 1ntroduc1ng new technology.  The same - .
' type of d]agram can be used to show a subsystem of a farm, such as a
cropp1ng system or croﬁp1ng pattern ‘ _

. By the time -an economist has- co11ected detailed dataion a few
farms, and worked through a coup]e of schemat1c d1agrams h:?éhould have
sufficient understand1ng of the farm1ng operat1on to begin evaluat1ng
the effects of new techno]ogy It is important that the person who .
'has-collected the data and gained the informal knowledge, d0'the’analysis.
.This is part1cu1ar1y true for the informal procedure suggested 1n this

study
It 'was found that partial budgets are an effective tool for _(5\¢
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evaluating the probability of acceptthe of new techndlogy in an existing
farm operation. They can be completed QuiCk]y and'cther'team members can
easily understand‘the procedure and fesu]ts@ Partial budgets are an
efficient fir§t step in the.informal procedure, to weed out technd]ogies
which are inferior to those on‘the farm, and retain those which show
promise. :. ' —
Graphs are an effective method df ?inding constraints in resource
use for a new technology found profitable. Graphs of resource use over
timg, can be quftk]y-and easily constructed and understood. Gfaphs also
- show time periods when resources are under-utilized. This information
can be used "in designing new technology to make more efficient use '
of the farmers' reeoufces.. | |
Partial budgets and graphs can thus be used to assess the.
probab]e acceptance of a new technolcgy. However, for a more complete
- analysis, program pfanning wcs'found to be effective. Using the results
of partial budgeting and graphing, program p}anning caz'be'used to
demonstrate to what extent the new tecﬁno]ogy is Tlikely to be adqpted}
It also supplies a-sef of shadowfprices which can be used in desjgning
research for neﬁ technofogy. Although not dé §imp1e as partial budgets
and graphs, program planning so]utioné can/ce obtainedjﬁ?%h the use
of‘a hend calculator. Since'program’planning~re11es on the skill and
' knoWiedte of the researcher it should only be undertaken By someone
*;;familiar with the farms under study.
v It was concluded that the informal procedure would 1ead to the
same conclusions as 11near progrannnng 1n pred1ct1ng the ‘acceptance. of

new techno]ogy. At the 110110 s1te, for examp]e, both procedures

predicted general acceptance of the new technology under review. Th1s .

t
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was borne out by farmers' actions. At Pangasinan the conclusion from
both procedpres was that the new technology would not be generally
accepted Withbut further -research.

In summary, the over-all conclusion was that a case study
approach helps ensure that the researcher will not collect more data
than he can analyze and uti]ize. Use of the informal procedure of
partial budgets, graphs, and prpgram planning hi]] al]ow,analysis to
be completed within one month on a typical ACSN site. This helps to

ensure that economic results from the testing phase will be available

for use in the design phase of cropping systems research.

Recommendations, '

1. A case study approach on a small number of typical farms at a s1te
‘should be used. Each of the farms should be analyzed individually

o ahd the potentia1<adoption of a new techno]ogy be tested on each
farm. |

2. It is recommended that an analysis of the croppihg systems research
can be most effective]yvconducted at the'site'to ensure interaction
with farmers and other team members .

3. The evaluation of new techno]ogy shou]d start with part1a1 budgets
to find 1f the new techno]ogy is prof1taH1e Graphs should then
be used to f1nd constraints in résource use. Program p]anning
should fbl]ow to eva%uate Tikely adoption rates.

4. New techno]ogy should not be evaluated using aggregate fanm data

in the test1ng phase of cropp1ng systems research
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APPENDIX 1°
SURVEY OF CROPPiNG SYSTEMS’ECONOMIC METHODQLOGY



. SURVEY OF CROPPING SYSTEMS ECONOMIC METHODOLOGY

e

by

Cordon R. Banta

- 5. in this question, I want to find out what economic tools

b Country W

&l

2. What year did agrongay experiments begin?
(In the next 2 questions, use N if not completcd.)

3. " How many months ~£_er the baseline survey was f{aished
until the economic analysis was finished?

4, How many months from the harvest of the last crop
until the cpst and return analysis was finished?

A. rirst year ac site
B., Second year at site
C., Third year at site .

 are being used and where the analysis is being-done. o
Base your answer on the last full year of research.

8 1{f done by person at site

H if done by person at hdqtrs.
B if done by both above °
X if not done

For the following questions use

A. Farm records daca collection e B s
B. Economic componept of experi.ment.l data éolIec;.ion

C. WUeekly or monthly summary of farm reco‘r;is '

D. Calculate means of inpuu' ’

E. Calculate S.D. of inputs i
?. Cross tabulation of farwers’ data

G, Cost snd returns of experimsnt data /«"

H. Cost and returns of famers' data . .

I. Returns to factors of product&qn/o! farmers' data

J. Raturns to factors of 'p;o’ductlon of cxpuh&nt daca
v . . . -
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Site
: 213
¥. Calculate p:oﬂucﬂon functions either dau’ac:.'
L. ,‘/Lnbor_ atribution over yesr of farmer's data .
(‘) 2. B . . :
L M. Cash’flow gver year of farmer's daca
Ed N. Whole Farm budgst of farmer's data
0. Other (specify tool used) N
" 1o the following question 1 want.to find the level o
training, where they were stationed and percent of
working time spent on economics oﬁi the people who
contributed to, the economic componeut of the research.
Base your answer on the last full .year of research. l
Example if one B.Sc. works full time and one 25 percen
of his time on economics put 125. .
. . . Q
6. People stationed in the site vith o
) A. M.Sc. or PhlD. . .
. 8.7 B. Se. o i
C. Diploma ’ o
.~ D. High School
E. Others e
[ People stationed at the 'h'e_adqulr:eu.vith
. - Fa Ph.D.
G. M.Sc.
H. B. Sc.’
1. Diploms
J. High School :
- K¢ - Others . ) i\ = L
7." Musber of calculators at site economists can use N
A.- Full time .
/ B. Bart CGime
‘vl. Comments or Suggestions (Pls. continuc on the back of
- this page if additicnal space is “t‘;"d for writing.)

o
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 COMMON ENGLISH AND SCIENTIFIC NAMES OF
. ANNUAL CROPS GROWN IN CALE, BATANGAS
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, Common English . Scientific Name
Name

Beans - LEGUMINOSACEAE Vigna sesquipedalis Fruw.
Bottle Gourd  CUCURBITACEAE Lagenaria leucantha Rusby.
Bitter. Gourd CUCURBITACEAE Momorbica charantha Linn.

Cassava ' EUPHORBIACEAE Manihot essulenta Crantz.
. Cowpea LEGUMINOSACEAE Vigan sinensus Endl.

Cutumber CUCURBITACEAE Cucumis sativas Linn.

Eggplant SOLONACEAE Solanun melongena Linn.

Garlic LILIACEAE Allium sativum Linn.

Ginger ZINGIBERACEAE Zingiber officinale Rosco.

Hyacinth Bean Leguminosaceae Dolichos lablab Linn.

Lima Bean LEGUMIROSACEAE Phaseolus lunatus Linn.

“Maize - GRAMINACEAE Zea Mays' Linn. ‘

Mung Bean * LEGUMINOSACEAE Vigna radiati

Mustard CRUCIFERACEAE Brassica integrifolia Rupr.

Onion  LILIACEAE A1lium cepa Linn.

Okra MALVACEAE Hibiscus esculentus Linn.

Peanut LEGUMINOSACEAE Arachis hypogaea Linn.

Pechay * CRUCIFERACEAE Brassica chinensis Linn.

Pepper SOLONACEAE Capsicum annuum Linn.
- Pigeon Pea LEGUMINOSACEAE CaJanus caJan L1nn :
. Radish CRUCIFERACEAE Raphanus - sativas . L1nn B ‘t‘“l‘;”_j l';
..Rice’ "' . . "GRAMINACEAE Oryza sativa Linn. | o
| Snake Gourd’ ”'CUCURBITACEAE Trichosanthes’ anguina Llnn;'

’-»Sorghym, - - GRAMINACEAE Sorghum vulgare Pers..
Soybean = _LEGUMINOSACEAE G]yc1ne max Merr.

Sponge Gourd ~ CUCURBITACEAE- Luffa aegyptwacg,u111
" Sweet Potato - CONVOLVULACEAE Ipomea batatis Poir.

Squash - . CUCURBITACEAE Cucur bita maxima Duch

Taro ' ARACEAE Colocasia antiquorum Schott.

Tomato ' SOLONACEAE ‘Lycopersicum esculentum Mill.
. Wax'Goutd‘dﬂ ‘ CUCURBITACEAE Ben1ncasa cer1fera Savi.

‘Wing Bean - -1‘LEGUMINOSACEAE Psophocarpus tetra gonolobus DC.
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APPENDIX 3
INFORMAL PROCEDURE ANALYSIS OF . .
__ ELGHT CASE STUDY FARMERS



TABLE 3-1-
BUDGET COMPARISON OF - FARMERS :AND. NEW - TECHNDLOGY .
FARMER 2, ILOILO (/ha) )
L.Prep.. L.Prep: Cash - GR- -
start e i
week hrs. P P
Farmer's Technology
Upland (UL)
. First crop -
F-1 Peanut 17 64 216 975
F-2 Sweet Potato - 18 50 0 108
Second crop : ] '
F-3 Glutinous corn -39 113 - 289 1,946
F-4 Corn + Yam bean 38 113 485 2,018
F-5 Peanut - 35 . 113 200 1,470
F-6 Pigeon pea _ 33 113 195 1,000
Lowland (LL) , o
First crop :
F-7 BE 3 - TP . 21 162 237 2,251
'F-8 Kapopoy: WS - 19 162 112 2,014
E 9 G]ut1nous r1ce ™. .- 2% .. 162 - 189 .. 1,518
Second crop . S P ‘
F-10 IR0 -~ TP~ 32" = 162 = - 88 - 1,835
 F-11 IR36 - TP 73650 165 - 150 2,784
F-12.1R36 - NS” 37 194 150 2 784
New Techmology . o
- Upland : o v '
© First crop-- = R
N-1 Corn ~ DMR 23 ° 58 218 3,126
Second crop | ‘ . - .
N-2 . Sorghum - 38 43 218 1,800
N-3 Peanut - 37 13 629 2,025
Lowland. oo e L
< Firstgrop < -0 o v T T
N-4_ IR36 " ° © - -DS 219 162 222 2,474
N-5 1IR36 TP 23 162" - 237 3,076
N-6_ IR36»-3 o '_ _'HS: -2 o 1s2 237 .0 2,942
Second crop R , ” 'i R S .
~"N-7 IR36 . TP 34 162 222 0 2,257
N-8 IR36 WS 35 -.lee - 222 2,50
.N-9_'Mung L 2. 70 , 99 : 3,000

‘ 'F“*Abbreviations* L. Prep. “Land br;ba;;ffoﬁ " WS et seeded

TP = -Transplant - - - * DS Direct seeded
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< TABLE 3-2

INITIAL MATRIX AND SOLUTION FOR FIRST CROP PERIOD
FARMERQ?. ILOILO.

GR Land Cash L.Prep. Land Preparation (week)
. P P__hrs 18 19 20 21 22 23 24 25
INITIAL MATRIX
Activity.
N-1 UL 382 1 48 12
F-2- UL 22 1_ 0 -10
9
N-6 LL 541 1 47 32
F-8 30 1 22 .32
Resources : ' . '
available -9 1,500 48 48 48 48 48 48 48 48
SOLUTION . _ o
n-1PuL 3,06 8 32 96 o 48 48
N-6 LL°4,869 9 - 423 .288 48 48 48 48 48 48
" Resources 7,925 17b 775 . 48 48 48 48 48 48 48 48
22000m°

bSince‘ he has sufficient cash he would hire the L.Prep. on one hectare.
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TABLE 3-3 -

INITIAL MATRIX AND SOLUTION FOR SECOND CROP PERIOD
FARMER 2, ILOILO.

'éash L.Prep. . Land<Prgparation {week)

' GR Land 4 s
P P hrs 35 36 37 38 39 40
INITIAL MATRIX ' |
Activity A _
-5 UL 254 12 40 23
‘N-2 UL 316 1 44 9
9
F-11 LL 527 1 30 33
N-9 LL 580 1 20 14
Resources _ ‘
available 9 - | 48 .48 48 48 48 48
SOLUTION . | . : |
N-2 UL 3,844 9 396 . o 18 48 15
N-9 LL 5,220 9 180 © . 48 48 30 N
" Resources 9,064 18 576 48 48 48 48 48 15

!

ya

a2000m2 : / .
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TABLE 34 N B
INFORMAL CROPPING' PATTERN sownou '_
FARMER?. ILOILD -

: : v

- Land in Rice Land

New Farmer's DS ' R’
Techno- Techno- or TP
Viogyﬁf“.ﬁogx;-- WS e

Crop

,F1rst Crop Per1od . A‘ S . S
‘ SNl ComoUB 3,086
N-6 Rice LL 9 - 9 4,869

Second Crop Period . £
: N-2° Sorghum UL 9 3,844 ©
b . . N-9  Mung LL 9 5,220
TOTAL ~ . . 35 0 9 0 16,989
UL Upland

LL Lowland



TABLE - 3- 5

f BUDGET COMPARISON OF FARMERS AND NEW TECHNOLOGY
‘FARMER 3, ILOILO (/ha)

’

L.Prep. L.Prep, Cash

GR
start
week  hrs P P
' v;nFarmer 5 Techno]ogy .
‘ Lowland {LL) .. o o Co .
“First crop - R S, W
_F-1 Kapopoy ~* DS .. 16 - 145 = 0 1,177
- F- Z;QKapopoy WS ' 18 - 145 304 1,709
"F-3 IRS- TP 18 145 - 5] 1,391
F-4 BE 3 TP 18- 145 . 198 2,602 -
. F-5 BE 3 WS 25 . 145 . 206 2,354
F-6 1IR30 | 19 145, 213 3,328
F-7 1IR30 WS 21 o145 - 328 3,686
Second crop , - _
.. F-8 1IR30 WS , 32 145 343 3,630
F-9 1IR30 TP 3 145 - 283 3,630
F-10 BE 3 - TP 29 145 422 - 2,166
. F-11 Mung 34 34 0° 645
New . Technology T . N
Lowland : o '
First crop o ) o A '
N-1 IR36 WS 21 145 463 4,607
N-2 IR36 = = TP 19 145 479 . 4,158
N-3 IR28 . WS 22 - 145 - 463 2,346.
- N-4 IR28 : DS : 19 - 145 -394 2,086
‘N-5 DMR 2 - ;oo - 20 . 145 218 2, 600 -
Second crop ' L S
N-6 IR36 o TP 35 - 145 ~ 479 4 538
N-7 'IR36. - ./ WS 37 145 463 4,538
- N-8. Sorghum 36 - 227 218 1,620
Abbrev1ations L. Prep _Land preparatlon f"’“‘.
E : v .jTP TranSplant -
;,”i;‘:gE'{}‘ J-Wet. seeded =
) ‘3“j'j’fDS ; Direct seeded iy
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TABLE 3- 6

INITIAL MATRIX AND SOLUTION FOR FIRST CROP PERIOD
FARMER 3, ILoIo: -

GR »Land"Cash .L_prep.; Land Preparation (week)

INITIAL MATRIX

211

P. P hrs 17 18 19 20 21.22 23. 24 .. ..

Activity = :
JF1 L 235 1% g 29 - :
F-3 LL 268 1 10 29
F-6 LL 623 1 43 - 29
F-7 LL 692 1 66 29
N-1 LL 829 1 .93 29
Resources , ' o 4
available 12800 . 48 48 48 48 48 48 48 48
SOLUTION e
F-3 LL- 836 2 20 ,~ld{,48 , L
N-1LL 49747 6 558 48 48 48 30{, R
F-6 LL 1,869 3 . 129 e D wa
F-7 LL- 692 1 66 | - C29
Resources 8,071 12 773 10 48 48 48 48 48 48 50

32000m
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TABLE 3- 7

INITIAL MATRIX AND SOLUTION FOR SECOND CROP PERIOD:
FARMER 3, ILOILO

S

GR- Land Cash L Prep Land Preparht1on (week)

- P P hrs ' 34 '35 36 37 38 39 40
" INITIAL.MATRIX j
| Activity
© F-8 LL 659 11 69 29
F-11LL 129 . 1 0 7
N-7 LL. 815 1 93 29
N-8 LL 280 1 44 45
Resourcésr » ‘ : o . :
available 12 800 48 48 48. 48 48 48 48

SOLUTION - | | | -
N-7 LL 815 -1 93 - 2
- F-8 LL 6,590 10 690 . - 48 48 48 .48 48 48 2

Resources 7,534 12 783 . . - 48 48 48 4B 48 48 38

32000m



 TABLE 3-8

INFORMAL CROPPING PATTERN SOLUTION

FARMER 3, ILOILO

213

L ~Land in Rice Land -
: . New . Farmer's DS~ -
_ Crop Techno- ~Techno- or TP GR
logy logy WS '
" First Crop Period : '
o : - -F=3  :Rice LL - 2 2 - 536
: _ N-1 Rice LL 6. 6 . 4,974
F-6 Rice LL a 3 , 3 1,869~
F-7.. Rice LL 17 1 692
Second Crop Period
: N-7  Rice LL . 1 1 815
F-8 Rice ' 'LL 10 10 - 6,590 ’
F-11  Mung LL . 1 129
TOTAL- 18 6 18 5 15,605
v — — — B

L

" ®ATthough classified i the original

‘seeding is new technology.

L ﬂpTand'
‘LL - Lowland

LA

détalaé farmer's teéhho1ogy;‘Wet.‘ o



TABLE 3-9 . »

BUDGET COMPARISON OF FARMERS AND NEW TECHNOLOGY
FARMER 4, ILOILO. (/ha)

v L.Prep.. L.Prep.  Cash -GR -,
' start S v '
week hrs P P
Farmer's Technology
Lowland (LL)
First crop ' , L ‘
F-1 Corn 214 . 82 76 . 950
F-2 IR26 TP 19 136 515 2,976
F-3 IR32 ' TP 18 136 621 3,918
F-4 IR1561 - WS 17 68 289 3,210
F-5 IR30 -~ TP 18 - 136 600 4,134
' F-6-BE3 - TP 32 - 14 102 1,883
F-7 IR1561 -~ WS 36 85 221 2,282
F-8 IR1561 = TP 30 130 299 2,451
~F-9 . JR23- . TP . 32 130 .. 584 5,549
. F-10IR32. >  ~WS" -7 377 . 41-. - -653 - 3,063
~ F-MMung. - . .. 4 .77 0 1,290.
-~ New Technology
Lowland = =
First crop.~ L o
" N-1 IR32 - TP : 19 - 60 422 4,596
- N-2 ' IR36 WS 19 . 60 330 4,214
N-3 IR36 " -DS 19 60 - . 487 4,014
Second crop : ' o | ' AN
‘N-4 Mung = - 38 S 103 115 3,000-
-N-5 IR36 ., TP -~ - 34 60 . 554 - 4,214
N-6 IR36 WS~ 37 60 . 282 3,341

Abbreviations: L.Prep, Land prepavation

: ' TP . Transplant .

. -WS. - . Wet seeded =
. --DS-- - Direct seeded -

214
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TABLE 3-10.

215

INITIAL MATRIX AND SOLUTION FOR FIRST CROP PERIOD .

FARMER 4, ILOILO.

GR Land Cash L.Prep.

Land Preparation (week)

__ P P __hrs 16 17 .18 19 ~20 21
INITIAL MATRIX “ -
Activity o
F-1 L 175 1 15 16
F-4 LL 584 1 58 14
F-5 LL 707 1 120 27
N1TLLc 835 1T 84 12
N-2 L 777 1 66 12 :
Resources L - SR S :

* available .~ 18 . 800 48° 48 48 48 48 48
CSOLUTION T N B
- N2 'LL 7,770 10" 660 L 48 48 24

F21 LL 1,400 - 8- 120 48 48
" Resources 9,170 18 780 48 48 0 48 48 24
32000m° )



TABLE 3-11

‘216

INITIAL MATRIX AND SOLUTION FOR SECOND CROP PERIOD

3 -

FARMER 4, ILOILO

Land Preparation (week )

GR Land Cash L.Prep. . -
. P P hrs 37 38 33 40 &4
INITIAL MATRIX | " | o
Activity ‘ . g
F-7 LL 412 1® a4 17 :
F-10LL 482 1 131 8
CF1T L 258 1 0 15 )
N-4 1L 577 .1 29 .- 2] .
N-6 LL” 612 1. 56 -12 5 -
, - R R ¢ -
. Resources : . ’ - :
available 18 800 48 48 48 48 48
SOLUTION o y
N-6 -LL 8,568 14 784 . 48 48 © 48 24
F-11LL 1,032 4 0 - 24 36
" Resources 9,600 18 784 48 48, 48 48 .36

32000m

A
@
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e " WABLE 3-12 |

L INFORMAL CROPPING PATTERN SOLUTION - S
L - FARMER 4, ILOILO. . , | J

Land in - Rice Land
.New Farmer's DS

_Frop ~ Techno- Techno- - or TP GR®

. . logy . logy WS - v

First Crop Period v o o
: ‘N-2 Rice. -LL 10 10 7,770
F-1. . Corn LL : 8 ‘ - 1,400

'Second Crop Period _ l : \ o
N-6 Rice LL 14 Y - 8,568
F-T1  Mung LL 4 // . - 1,032
‘ - A

- TOTAL - 24 12 24 0 18,770

LL Lowland

4



TABLE 3'13

BUDGET COMPARISON OF FARMERS AND NEW TECHNOLOGY
~ FARMER 5, ILﬂJLO - {/ha)

W10 Mung S 4 0 1M

L.Prep. L.Prep. Cash "GR
start _
week hrs P P
Farmer's Technology
Lowland (LL) .

First crop ’ ’ o
F-1 -IR1561 . WS 20 . 122 . 102 1,954
F-2 Kapopoy DS 17 . 95 102 1,932

Second crop ‘

F-3 Mung 48 .0 0 940
F-4 BE 3 TP 30 251 115 1,070
Upland (UL)

First crop A ‘ -

F-5 Glutinous r1ce TP 24 251 98 1,284
‘F-6 BE 3 TP 20 . 251 - 108 1,712

-Second crop' - . S
F-7 Corn R 44 97 .0 . 57
F-8 Cowpea : , 45 - - 46 0 "~ 875
F-9 Mung o~ . . 45 95 - 51 1,250
F-10 BE 3 TP 35 251 - 15 1,070

New Technology
~ Lowland -

First crop. S S ‘ -
N-1  IR36 DS 17 95 - 394 3,655
N-2 IR36 TP 21 196 554 3,655

Second ‘crop S - T
N-3 IR36 . . TP 32 - 196 554 2,741
N-4 Mung ; . 38 95 . - 139 2,000
N-5 Cowpea SR 37 0 . 55 - 1,090

Up1and . S

First. crop =~ = . = A _

- " N-6 IR36 - WS 19 97 .- . 463 2,631

* N-7 IR36 - TP 19 - 196 - 463 ... 2,924

N-8 IR28 ' TP 19 196 - 463 2,924

. Second crop- ' c v
N-9 Cowpea = - 48 0o . 55 1,090
1,500

AbbéeViationsi L,Prep. Land preparation WS Wet seeded
R TP Transplant DS Direct seeded

-

218
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TABLE 3-14

- INITIAL MATRIX AND SOLUTION.FOR FIRST CROP PERIOD
' FARMER 5, ILOILO. '

Land Preparation (week)

Resources. 6,974

GR Land Cash L.Prep.
P P hrs 17 18 19 20 21 22 23 24
INITIAL MATRIX |
Activity
F-2 LL 38 1° 20 19
N-T LL 652 1 79 19
. | ”
-6 UL 32171 22 50
N-6 UL 434 1 93 *19
N-7 UL 492 1 93 39
Resources ' o
~available 15 900 96 96 96 96 96 96 96 96
. 'SOLUTION
N-1 LL 1,304 2 - 158 38
N-7 UL 2,460 5 = 465 58 20
F-6 UL 3,210 10 220 76 96 96 96 96 96 40
| 843" 96 96 96 96 96 96 96 40

32000m

2

o
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§ TABLE 3-15
A
INITIAL MATRIX AND.SOLUTION FOR SECOND CROP PERIOD.
 FARMER 5, 1LOTLO

&R Land Cash L.Prep. Land Preparatzon (week

o p P~ hrs 37 38 39 40
INITIAL MATRIX , 5*\\ | |
Activity / \\\
F-3LL.7188 1* o0 0 N
R = = (R A R LA Nl
N a2 1 s 1 . B

" o 2 |

F-8 UL ..175 /1 0o 9

F-9 UL 240 1 ° 10 19
N-TOUL 271 1 29 0

Resources ' S
available 15 . 900 96 9 96 96
SOLUTION : .
N-4 LL 744 2 56 . . . 38 -
N-10 UL 4,065 15 435 . - , o N
e , ‘ —

Resources 4,809 17 491 38

2005%2 ' ) - e



TABLE 3-16 fﬁ’:;.fft"

)

LL Lowland .

INFORMAL CROPPING PATTERN' soturlou ’
FARMER 5, ILOILO :
Land in'_ . Rice Land
c g - New: - Farmer's: N0S .- - gR
Crop - {TeChno- - Techno- - or- TP -
‘ - logy logy WS ‘
"First Crop Period - SN J i
SR N-1° Rice LL 2~ _ 7 | 2 1,304
N-7 Rice uL” 5 o NS 5 2,460
‘ F-6 . Rice UL 10 10 3,210
Second Crop Per1od l, o . e | o
N-4 Mung LL 2 744
N-10 Mung UL 15 4,065
TOTAL 24 10 2 15 11,783
UL Upland -

221



TABLE 3-17

Continued...

222

BUDGET 'CONPARISON ‘OF FARMERS' AND NEW T£CHNOLOGY‘u§ -
FARMER 1, .PANGASINAN. (/ha) v
L.Prep. L.Prep. Cash GR
g - start
- " week " " hrs “P P
‘Farmer's Technqlogy ’
Upland (UL) o
First crop - S - e
F-1 Tomato -~ " ™ « 18 -~ 138 95 1,951
- F-2 ~Cowpea - -~ 18 . .95 0 . 645
'F-3 Corn/Green 14 . 88 - 223 1,173
Second crop o ' o
F-4 Eggplant + tomato 32 104 126 3,628
F-5 Tomato - 35, 97 - 238 4,744
‘Lowland (LL) ;
First crop , N : » - R
. F-6 C12 TP 20 162 - 204 1,598
.« F-7.. Glutinous -TP 200 . - 162 .. 231 1,948
Second crop - Q-‘ 5 e E
F-8 Tobacco 45 255 344 3,646 ‘
F-9 Tomato - . 40 . 234 118 4,291v\\v
~ F-10 Cowpea v 48 88 - 55 3,847
Irrigated (partially). (IR)-_
First crop - - N v
F-12BE3 - TP 25 199 240 2,109
F-13 C4. TP 25 - 136 0 1,976
‘F-14 LOCAL TP 20 162 .0 2,813
Second Cfdp o L | R
- F-15 Mung 47 0 -0 3,035 -
New Techno1ogy
Lowland s v
First crop o s ‘ ‘ EEE S
- N-1 - IR561 TP 22 v162.,c ".175 - . 2,861
- N-2 IR36 DS 15 300 208 - 2,675
‘N-3  Tomato . 1 39 268" 74 1,866



| " TABLE 3 17 Cont 'd.
_ BUDGET COMPARISON OF FARMERS AND NEH TECHNOLOGY o

FARMER 1 PANGASINAN. (/ha)
- L:Prep.: ,,L;Prgp:~ -Cash - - GR -
Costart o L S
week , hrs P P
New Technolo ~
Irrigated- ?yart1a11y)

First crop . L . : . R -
N-4 IR36 . DS .15 © 300 208 3,210
N-5 IR36 . TP 23 197 376 2,996
N-6 IR28 TP 22 - 135 376 2,996

~ Second €rop . - o : S
N-7 IR36 TP 44 197 - 250 - 2,461
N-8 IR28" TP 40 197 25 - 2,140

3 ‘ 47 89 89 2,500

“~N-9  Mung

v

TP
Ws
" DS

"Abbreviations: L.Prep.

Land preparation’ '

Transplant
Wet seeded
Direct seeded

223
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 TABLE 3-18
INITIAL MATRIX AND SOLUTION FOR FIRST CROP PERIOD - .
| FARMER T, PANGASINAN. .
- — = \‘)
; GR ‘land Cash L. Prep. . Land Pr‘ep’éra't'iqp (week) ,
. _P P -hrs: 1516171819 2021 22 23 24 -
INITIAL MATRIX o |
Activity ,
TFr L 3 1@ 19 28
U -
F-2 UL 129 1 19
) "3
F-7 LL "343 1 46 32
N-1 LL 457 1 35 32
CON-2 LL 493 1 42 60
SO S ) S :
F-14 IR . 562 1 0 32
N-4 IR 6000 1 - 42 60
N-6 IR 528 1 .75 27
" Resources - .
» avai]able -5 1,000 48 48 48 48 48 48 48 48 48 48
SOLUTION , R
F-2 UL -387 3~ 0 . v 48 9
N-2 LL 986 2 8% 24 4848
N1 LT3 30 108 Y.t 64842
N-4 IR1,200 2 84 S 3942
N-6 IR1,572 3. 225 - . 4848 24 | |
' Resources 5,516 13 498 4848 48 48 48 48 48 48 48 42

a2boo:‘n2f e ‘
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TABLE 3-19

INITIAL MATRIX AND SOLUTION FOR SECOND CROP PERIOD
' FARMER 1, PANGASINAN .

GR Lland Cash L.Prep. Land Preparation (week)

| P P "hrs 35 36 37 38 39 40 41
INITIAL MATRIX SR | L e -
Activity
F-4 UL 7000 1¥ 25 21
CF-5 UL 901 1 48 19
. -
F-9 LL - 834 1 28 47
F-10 LL 758 1_ 11 18
F-15IR 607...1.. . 0. -0
N-7 IR 442 1 50 39
N-g IR 482 1 18 18
Resources o fo e
available 5 1,000 48 48-48 48 48 48 48
: . : v .
- q
SOLUT ION | | |
F-5 UL 2,703 3 144 8 9 . -
F-9 LL 4,170 5 120 39 48 48 48 48 4
F-15IR 3,035 5 0 | - |
Resources 9,908 13 264 . 48.48 48 48 48 48 4

" 32000m
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TABLE 3-20
INFORMAL CROPPING: PATTERN SOLUTION
. FARMER -1, PANGASINAN.

_ Land in ~_Rice Land
New. Farmer's DS S 3
Crop Techno- Techno- or TP GR
logy logy WS -
First Crop Period ' - ,
- F-2 Cowpea UL . “3 387
+ N-2° Rice L 2 : -2 . 986
N-1 . Rice .LL- 3 3 1,3n
" °N-4 Rice IR 2 -~ 2 1,200
N-6 Rice IR 3 - _ 3 1,572
- .Second Crop Period S ) o | ‘
' : F-5 Tomato .. UL ¢ 3 2,703
- F-9 - Tomato LL : 5 4,170
T F-15 Mung IR 5 3,035
TOTAL . | 10w 16 4 6 15,42
UL Upland

v LLl LowTand
IR Irrigated



TABLE~3-21

BUDGET COMPARISON OF FARMERS AND NEW TECHNOLOGY

FARMER 2, PANGASINAN. (/ha)
L.Prep. L.Prep. Cash GR
. start o ’
o week hrs P P
Farmer's Technology
Uptand (UL) _
First crop _ ’ ' o
F-1 C4 TP 25 100 195 3,466
F-2 Corn ; 13 130 0 1,560 -
Second crop o v
F-3 Cowpea - - 46 102 . 31 169
F-4 Cotton 37 182 682 1,086
Lowland (LL)
First crop o ‘ : - o
- F-5-- Wagwag . LI 200 - 130 - 311 - 2,803
F-6 IR561 TP ' 20 130 256 3,667
F-7 1IR26 TP 20 ., 130 197 2,756
- Second -crop v : L
F-8 Cotton o 44 142 470 3,584
F-9 Mung .- 46 71 20 1,500
F-10 IR28 TP 36 130 170 1,083
F-11 Cowpea . 48 123 6 296
New Technology
Upland
First crop
N-1 IR36 . DS 17 300 0 1,305
N-2 IR36 DS 17 300 84 2,782
N-3 IR36 ‘DS 17 300 594  -— 2,675
N-4 1R36 DS 17 300 844 2,675
Second crop e y o
" N-5 Cotton I 44 - 182 284 1,925 .
Lowland . . ,
First crop L L ey o T
N-6 IR42 . TP 25 100 168 5,350 -
“N-7 IR42 L s 28 100 84 2,675
N-8 IRG2 TP 25 100 o 1,39
N-9 IR36 ™w . 28 - 100 . 0 . - 963
N-10 IR36 7w 24 100 84 - 1,284
N-11 IR36 TP 24 100 168 = 2,782
N-12 IR36 TP 0 28 0 100 - 252 - 3,210
N-13IR36 ~ DS =~ 15 200 ~ 486

" Continued...

4,280
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TABLE 3-21, Cont'd.
BUDGET COMPARISON OF FRAMERS AND NEW TECHNOLOGY
’ FARMER 2, PANGASINAN. (/had)
, = _ . .,
L.Prep. L.Prep.” Cash - GR
, , start : : :
o  week hrs . P P
New Technology, cont'd.
Lowland, cont'd. _
-Second crop ' ' : : o
N-14 IR36 mwo 37 - 100 561 1,498
N-15 Mung 46 - .7 18 - 2,000
Abbreviations: L.Prep. Land preparation
! : TP Transplant '
e HWS .—WQt-_seeded T s e ——— o

_ DS Direct seeded
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e ' TABLE 3-22

INITIAL MATRIX AND SOLUTION FOR FIRST CROP PERIOD '
. .. ° FARMER 2, PANGASINAN :

" GR  Land Cash -L.Prep. Land Preparation (week)
P . P . hrs 15 16 17 18 19 20 2]

INITIAL MATRIX
- Ackivity

F-1 'uL 654 1% 39 20
F-2 UL 312 1 0 26
N-2 UL® 580 1 17 60
| o
F-6 LL 682 1 . 51 .26
F-7 LL -~ 512 1 39 26 .
N-6 LL 1,037 " 1 35 20

e, f"‘y"'“”""ff-] 3ﬁtt.w..,,7,59_._...,‘1,..,,_.,.97_*__.&_4_9_‘,. . ﬁ_--,. R _w‘ .

Resources - ‘ : '
available © 6 600 ' 48.48 48 48 48 48 48
S SOWTION .- ¢
F-2 UL 312 1 - 0 26 |
N-2 UL 540 T ¥ 37 3 26 38
N-13.UL 4,554 ° 6 587 22 48 48 48 48 22 |
Resources 5,406 509 48 48 48 48 48 48 38
o0 . . R .
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{
: TABLE 3-23 s
INITIAL MATRIX AND SOLUTION FOR SECOND CROP ‘PERIOD
' ' FARMER 2 PANGASINAN : : _ f

GR  Land Cash L.Prep, Land Pre'paratmn (week)

P . P . hrs 44 45 46 47 48
INITIAL MATRIX o | S
Activity =~ . -
F-3 uL 28 1 6. 20 ) .
N-5 UL 328 1 57 .36
CF-8°LL 623 1 94 28
CF-9 LL 296 1 4. 14
© N-ISLL 396 1 4 14
RESOUY'CQS - . e e e 4 e .i el
ava11ab1e 6 600 48 48 48 48 48
© SOLUTION _ ‘ S
N-5 UL 656 2 114 - 48 24 \ |
F-8 LL 3,115 5 %870 ‘ 24 48 48 20
N-T5 LL . 396, L. A7 L LA
Resources 4,167 * ‘g, 88 48 - 48 48 48 . 38

22000m° .



B TABLE 3-24 . .
INFORMAL CROPP»ING PATTERN SOLUTION '
© FARMER PANGAS INAN .
. . | ‘land in_ YV Rice Land.
K .+ . New Farmer's = DS " P
- Crop Techno- 'Techno- "or - TP GR
. ) .Jogy = logy .- WS \ '
First Crop Period -~ . ' A o
| | F-2 Com UL 1. 312
N - - N2, Rice UL T 1. - 540
.~ N-13  Rice. LU 6 6 4,554
‘Second Crop Period % . | o
S N-5 .. Cotton -UL- 2 - - 656
» " ‘N"'Js _Mun‘g ".LL 1 o _395
- TOTAL 10 6 70 9,573
-~ UL "Upland
" LL Lowland | ,

.4"_,\.
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- TABLE -3-

25

- Abbreviations: L.Prep.

B | I

Transpldht

3 0
BUDGET COMPARISON OF FARMERS AND NE“ TECHNOLOGY
FARMER 3, PANGASINAN. (/ha)
- L.Prep. L.Prep.. Cash GR
start .
week “hrs P P
: Farmer s Technology -
Upland (UL) - ‘
First crop v ‘
F-1 Peanut 19 112 168 - 2,400
F-2 Managasa DS 20 146 369 1,711
Second crop o o
F-3 Mung 36 - - 36 17 . 2,015
F-4  Cowpea 38 - 140 5 © 1,858
F-5 Peanut .33‘ 107 .- 168 2,418
lowland (LL) o _
First crop , ' : .
F-6 C4 TP 25 131 - 283 2,085
Second crop | o ' S
- F-7 Mung 48 126 123 1935
New Technology fu
Upland | L
“First crop - : : E . :
CN-T Peanut + corn » 19 120 788 4,050. -
"N-2 Corn ) ' 20 60 184 - 1,560
‘N-3° ‘Peanut : 19 120 . 664 3,320
~N-4 IR36 DS 18 138 234 2,140
‘ Second crop | o - o Sl o
N-5 Cowpea 37 - 80 657 3,150
I 'N-6 Peanut 31 120 664 - 3,320
- N-7- Mung: » 34 . 40 27 - 700
N-8 Green: Corn - 38 60 . 184 - 1,300
Lowland R ¢ _ | . | - o
 First crop. T LT o
~ N-9 1IR36 - DS 15-34 - 245 | 731 = 4,280
"N-10 Green corn 19 - 120 - A.425~,-‘ 2,600
Second crop E - . ,»”i,'; - - o e '/'7e F
N-11 IR36- TP 36 .. . 239 589 - 1,177
DN-]2'1R3GY i TP : 1*34' ‘ -1239,T," 559 . . " -3,745
- N-,-13.,Hungv' ’ ‘5]‘ ' ; 0 "_1’/' 658 f. :-' 2,500“
Land preparatjoq o HS Wet seeded

DS Direct seeded
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TABLE 3-26
INITIAL MATRIX AND SOLUTION FOR FIRST CROP PERIOD
- FARMER 3, PANGASINAN

GR Land Cash L.Prep. . TLand Preparation (week)
P P hrs 1516 17 18 19 20 21 22 23
* INITIAL MATRIX - |
" Activity ,
COF-1 UL 446 11 34, 22
N-1 UL 652 1 158 24
N-3 UL 531 1 133 24
- | 6 ) N
F-6 LL 360 1 .57 26
N9 LL 710 1 146 48
N-1OLL 435 1 85 24
'Resources : , . ' 7 R _
available 6 2,000 48 48 48 28 48 48 48 48 48
SOLUTION -+~ . | R
N-1 UL3,912 6 98 - 484848
N-9 LL 4,260 6 876 48 48 48 48 48 48

Resources 8,176 12 1,824 - ' 48 48 48 48 4848 48 48 48

200m% R o
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TABLE 3-27

INITIAL W\TRIX AND SOLUTION FOR SECOND CROP- PERIOD
FARMER 3, PANGASINAN .

GR Land CaSh L.Pnép. . Land Preparafion'(ueekl
\ P P hrs" 33 34 35 36
INITIAL MATRIX. : - -
.. Activity .
F-.3 UL 400 1* 3 7.

1
“F-5 UL 450 1 ¥ 21
N-5 UL 499 1 131 16
N-6 UL 531- 1 133 24
N-7 UL 135 1 5. 8
: T |
F-7 LL - 182 1 5 25
N-T2LL 637 1 112 48
N-13LL 366 1 134 0
Resources’ - - e : -
avallab]e 6 2000 - - 48 48 48 48
SOLUTION. T T S
N5 UL 2,994 6 786 T .. 48 48
N-12LLY,274 2 224 - 48 48 a m

N-13LL 1,464 4 536

© Resources 5,732 12 1,546 - . . 48 48 48 48

220000
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TABLE 3-28 .

INFORMAL CROPPING PATTERN SOLUTION
, FARMER 3, PANGASINAN.

) Land in '__gicé Land
~ New Farmer's DS ~
.Crop Techno- Techno- or TP SR..
- v logy logy _ WS
First Crop Period - ' ’
. “ N-1 Peanut + : . : o
| Corn UL .6 , 3,912
N9 Rice LL 6 6 4,260
Second Crop Period | .
- N-5 Cowpea UL 6 o ‘ 2,994
N-12 Rice LL -2 ' .2 1,214
‘N-T3  Mung . LL 4 1,464
TOTAL | N/ S | 6 2 13,908
UL Upland

L Lowland -

.



ot .
'}ﬁﬁ,

- L.Prep. ~ L.Prep. Cash . 6R.
- start . _ :
week ,hrs_ : P- P
Fanner s Techno]ogy
Upland (UL) - _ ,
First crop ‘ : x 4 -
F-1  Wagwag TP 19 . 130 247 1,182
F-2  Peanut _ ' 18 . 100 . 240 1,650
Second crop : o _ ' v :
F-3 Cotton - 30 . 205 333 4,685
CF-8 Mung . 47 . 49 10 1,770
Lowland (LL) =~ | | o
First crop . ' o ' o .
F-5 IR36 TP B 22. - 100 206 3,638
 Second crop ol e : e h
F 6 IR36 LU 37 100 250 1,391
e New Technology
Upland: o ‘ o
- First crop = ‘ B A e
~ N-1 IR36 , TP B 22 200 252 . 3,638 -
N-2 IR36 - - DS . % 2000 252 . 2 675 :
Second crop . - S, |
- 'N-3 "Mung S 66 .. 45

-

TABLE 3-29 A

'BUDGET COMPARISON OF FARMERS AND NEW TECHNOLOGY
FARMER 5, PANGASINAN. - (/ha)

~ Abbreviations: L.Prep. Land preparation N

~ " Transplant . A A
WS = MWet seeded . 0
DS . Dirgct‘seeded 3 . e L

236
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TABLE 3-30

INITIAL MATRIX AND SOLUTION FOR FIRST CROP- PERIOD
_ " FARMER 5, PANGASINAN :

GR Land Cash L.Prep. - -Land Preparation (week)

L P P__ hrs 15 16 17 18 19 20 21 22 23
INITIAL MATRIX
~ Activity
F-1 w313 11 49 26
N-2 UL 485 1 50 40
N-1 UL 677 1 50 . 40
. e ,
F-5 LL 686 1 41 20
Resources = - | T o . - b
available 14 1,000 .~ 4848 48 48 48 48 48 48 48
SOLUTION R o
© N-2 UL 1,855 3 150 . 448 24
' F-5 LL9,604 14 574 - 2048 48 48 45 48 15
Resources 11,059 17 724 48 48 48 48 48 4848 48 16 |
2000 N
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TABLE 3-31

- INITIAL MATRIX AND SOLUTION FOR 'SECOND CROP PERIOD
' FARMER 5, PANGASINAN

GR  tand Cash L.Prep. Land Prgparat1on (week)

P P hrs 37 38 39 40 41 42 43
INITIAL MATRIX o ‘ ’ ’ '
Activ1tyv = _
CF-4UL 352 13 2 10
N-3 UL 191 1 9 13
. 3 '
F-6LL 228 1 50 20
‘Resources _ o ' L o
available 14 1,000 48 48 48 48 48 48 48
. R ‘ L . N
SOLUTION | . | : -
F-4UL 1,056 - 3 6 o 8 22
F-6LL 3,192 14 700 48 48 48 48 48 40
- Resources 4,248 17 706 . 48 48 48 48 48, 48 22

22000m°
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TABLE 3-32

L INFOWROPPING PATTERN SOLUTION . | o
B | ‘ EARM;R SisRANGASINAN. o el
Land in Rice Land- . -
Farmer's DS =~ = - :
Techno- Techno- or TP
Togy  logy . WS

- First Crop Period Co | e
N-2 . Rice UL 3 k¥ 3 1,455
F-5  Rice " LL - 14 - 14 9,608

Second Crop Period -~ = | -
- " Mung  ®UL 3 , 1,056
jce  LL o : 14 3,192

" TOTAL -

| lw
w
—
| lw
=3
N
®©
o
o
w
o
~

UL Upland
u Lowland -



