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I. AN OVERVIEW OF THE RESEARCH AND STUDY AREAS 

Introduction
 

The purpose of this report is to assess how the adoption of im

proved agricultural technology has influenced production and income dis

tribution on small Asian farms and among the landless. The people of
 

Asia constitute approximately 60 percent of total world population. Not
 

only is the Asian population immense, its land mass is vast, and its agri

culture varied. Onri factor serves as a common denominator for this dis

parate group of nations and people.--rice. The research discussed here
 

concentrates on wet-land rice production, for this is the crop around
 

which most Ngricul tural activity revolves in virtually all par.s of Asia. 

For the area as a whole, cereals constitute over two-thirds of total ca

loric intake, with rice providing 60 percent of all grain production and
 

consumption.
 

Those first men and women who paused in their wandering, gathering,
 

or slash and burn agriculture to consciously plant rice seeds and nurture 

them through to harvest, made the supreme contributior. to the well-being
 

of their successors. In terms of feeding man, their efforts were more im

portant than control over fire, the wheel, or smelting iron. For count

less generations trial, error, luck, and misfortune have combined to pro-


I 



2
 

duce what we will refer to as traditional rice technology. Locally adapted
 

varieties were selected--fast-growing tall fellows with long drooping
 

leaves to keep their heads above water and shade competing weeds. Nursery
 

beds were developed to give the seedlings a head start at the time of plant

ing; and precise plant spacing and weed control increaged yields, as did
 

the careful timing and flow of water within the laboriously constructed 

paddies. Rice yields per hectare rose with population and labor supply, 

but eventually biological limits created a yield plateau. 

Over the past decade the adoption of modern varieties (MV) and the 

associated use of fertilizer, agricultural chemicals, and water management 

techniques have increased Asian rice yields and total production signifi

cantly. The added output has also served to limit price increases for
 

those who must buy their staple food. With the advent of adoption of tech

nical improvements in rice production, there has been increased concern as 

to the way in which the benefits have been distributed among rural families 

with varying control over land and other productive assets. 

The performance of Asian nations in adopting new technology to keep
 

rice production ahead of population has been highly variable. The figures
 

presented in table 1.1 provide a very simplified overview of percentage
 

changes in food production, population, and domestic food demand for se

lected Asian countries during the period 1952-1976.
 

Admittedly, food refers to more than just rice. The nations vary
 

somewhat in their dependence upon rice as a staple; however, food as
 

measured here is a fairly accurate reflection of trends in rice produc

tion and demand. It should be noted that in all nations the demand for
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TABIA K. 1 .-- Percent Annual GrowLhl in Food Product ion, Popu lac ion and 
)omr,!;t i- Detmand in SelI c t d Asian Countries, 1952/76 

Count r ies Food Produc Li on Popul at ion Domest ic Demand]) 

Production failed to equal populaion growth 

Nepal 0.1 1.8 2.1
 

Bangladesh 1.6 3.5 n.a. 

Indonesia 2.0 2.5 2.6 

Production failed to equal growth in domestic demand 

Burma 2.4 2.2 3.3 

India 2.4 2.1 3.0 

Paki s tan 3.0 3.0 4.2 

Phil ippines 3.2 3.2 4.2 

Production exceeded growth in domestic demand 

Sri Lanka 3.6 2.5 3.1 

Korea 4.8 2.7 4.7 

Malaysia 5.2 3.0 4.3 

Thai land 5.3 3.1 4.6 

Source: FAO (1974), pp. 53-4. Estimation of 1972-76 figures from personal 
c4rrepondonco with FA(O officials. 

aExpM ,ontiil t-rnd, 1952/76. 

bCaI cl iato oin h'1is ,,f growth ,of population and per capita income and 

,:.titnats; of incm',, olasLicitv of farm value ,)f demand in FAO (1971); 
total foiod, incliding fish. 

n.a. = dat i not- ava i labl1 . 
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food has grown at a more rapid rate than population. Demand for food in
 

table IA has been estimated from population, per capita income, and the
 

income elasticity of demand for food. The table shows that while the
 

annual rate of population growth has been rather narrowly bracketed in 

the 1.8 percent to 3.5 percent range, trends in food production have 

varied to a far greater degree. Food production grew at an annual rate 

of only 0.1 percent in Nepal, while Thailand exhibited a growth rate of 

5.3 percent.
 

The nations included in table I.1 may be divided into three cate

gories: those whose food production did not keep pace with increases in
 

population; those whose growth rate in food production exceeded popula

tion increases but did not keep up with demand; and those more fortunate 

nations whose food production expanded more rapidly than both population 

and demand. Increased food production has been rapid enough to keep up 

with demand in only four of the eleven nations examined here (Sri Lanka, 

Korea, Malaysia, Thailand). In the other seven, there has been an in

creased dependence on imports, a decrease in exports of food, or upward 

pressure on domestic prices. 

How can we explain this wide variance in the rate of growth in food 

production in the twenty-five years since the Korean conflict? The answer 

to this seemingly simple and straightforward question is complex. The 

natural resource base of climate, soil, and topography sets definite 

limits on the ability of a nation to meet production goals. Man has 

erected a complex superstructure of political, social, and economic 

forces which importantly influence how these resources will be used. 
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Examples may be found in land tenure arrangements, policies pertaining to
 

international trade, and price relationships between rice and fertilizer.
 

Some nations have benefited very little from the new rice technology.
 

Poor water control in the major river deltas, and rainfed terraced hills
 

and plateaus set barriers to the adoption of new fertilizer-responsive
 

varieties. 

This brief review provides only a sketchy description of the in

tricate tapestry of Asian food and rice pLoduction performance. If we
 

are to gain better insight into the forces regulating rice production
 

trends within specific nations in order to provide policy guidelines, it
 

is imperative that farm level data be gathered. Micro-level research for 

this report has been conducted in Indonesia, the Philippines, and India. 

These three countries were selected because they are amongst the most 

populous of Asian nations. Specific sites have been carefully chosen 

within each nation to reflect the widest possible range of factors influ

encing the adoption of technology and the way in which the induced changes
 

spread Pmong rural households.
 

A coastal village in Central Java, Indonesia represented areas of
 

dense population and little technical improvement in rice culture. In
 

essence, this is a benchmark site which may be classified as traditional. 

Within the Indonesian village, ownership of land and access to agricultur

al employmenat opportunities were considered by researchers to be the major 

determinants of the welfare of rural families. Two sites in the Philip

pine7 were chosen, one in coastal Laguna and the other in Central Luzon. 

Since the International Rice Research Institute (IRRI) is located in Los 
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Banos, Philippines, it is logical to assume that new rice technology 

might spread from this center. The Philippine sites may be thought of 

as typical of locales where MV and associated improvements in the use of 

agricultural chemicals and water control have been widely adopted by a 

signi ficant proportion of farmers. Researchers felt that average farm 

size at the two sites in the Philippines would be similar to the Indo

nesian study area. Thus, if significant differences in the status of 

rural families were found it would then be attributable to technology and 

other man-imposed forces. 

The Indian site of Chittoor District, however, was quite different. 

Here farm size was considerably larger, and farmers had not only adopted 

MV, but a signi ficant proportion of farm operators either owned or rented 

four-wheeled tractors in the thirty to forty horse-power range. In addi

tion, the village of the middle hill district of Nepal was selected to 

analyze factors relati ng to the adoption of new agricultural technology. 

In-depth interviews were conducted with farmers in this Nepalese village 

to determine what forces contributed to or inhibited their use of improved 

agricultural technology. The study sites were purposely selected to repre

sent a continuum of agricultural ceohnology and resource bases, and hope

fully, n broad range of cultural and economic factors as well. 

The AID "Poor Rural Hlousehold" contract was a collaborative effort 

between Michigan State University, Purdue University, and Cornell Univer

sity. Michigan State research concentrated on West Africa, while the re

search thrust of Purdue centered on Brazil. Cornell research encompassed 

the Asian sites described above.
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Objectives
 

In advance of the research each university agreed to a common set
 

of 	objectives: 

I. 	To compare and contrast production systems, use of time, par

ticipation in labor ma:kets, and family income under diffetent
 

ecological and institutional environments and at different
 

states of development in selected African, Asiacu, and Latin
 

American countries.
 

2. 	To analyze sources of income and di -rences in income of
 

poor rural households, including landownecs, tenants and land

less workers.
 

3. 	To analyze the rural labor market with respect to demand/supply
 

behavior, efficiency of the labor market, and migration. 

4. 	 To analyze the barriers to the increased participation of land

less workers in the development process. 

5. 	To analyze the constraints to the adoption of new production 

technology. 

6. 	To develop and test models to measure the impact of technical
 

change on output, income, and employment of poor rural house

holds. 

7. 	To develop and test policy models for analysis of aggregate
 

impacts of trade, taxation, and domestic agricultural policies.
 

8. 	To identify policy and institutional changes to increase the
 

participation of the rural poor in, and their benefits rrom, 

the 	development process.
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These objectives are broad and have many facets. The research con

ducted by Cornell University concentrated on various aspects of the first
 

seven objectives; however, some observations are relevant to the eighth.
 

Since this document is lengthy, a short summary outline of the re

port has been provided as a guide co the overall organization of the paper, 

and to ollow the reader to see how specific topics fit into the broader 

context of the report. 

Section f develops a framework for analyzing the diffusion of agri

cultural technology and how this technology affects rural households. The 

ways in which variability in climate and soil bear on the appropriateness 

of technology for a specific locale are also examined. For example, shorter 

growing season varieties of rice may be appropriate only where soil quality 

and water control allow the practice of double cropping. The section also 

discusses input avilability in the form of credit, transportation facili

ties, and such items %s fuel or replacement parts for machinery as neces

sary adjuncts to improved cultural practices. Sociological forces cannot 

be ignored. The way in which a rice crop has been traditionally shared be

tween landlord, tenant, and landless laborer may importantly affect the 

adoption of new varieties or mechancial harvesting equipment. The remain

ing portion of section I describes the specific study sites in detail. 

Since the research reported herein is based on farm-level data, a discus

sion of the procedure of selecting representative farms and the data ob

tained is included. in summary, section I presents a discussion of the 

factors which influence the spread of agricultLural technology, as well as 

providing :n assessment of the importance and operation of these factors in 

each of the study sites. 
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Section II details the patterns of household income in the Indo

nesian, Philippino, and Indian sites. Particular attention is given to 

income distribution among households with different assets--notably pro

ductive farm land. The degree t" which household income is skewed influ

ences the initiation of policies and the adoption of technology. Inter

class differences in sources of income and levels of consumption are 

equally important to an understanding of the way in which household de

cisions are rlade. in general, section IT provides a picture of the factors 

which regulate the level of income and its distribution in the three major 

study areas. Levais of income are related to the sequence of household 

decision making. 

Section It! centers on the measurement of the influence of tech

nology on the economic well-being of families studied in the three survey 

sites. The section is divided into four sub-sections. In the first, the 

current level of agricultural efficiency is explored, while the next sec

tion looks more closely at patterns of technology adoption, including the 

kinds of technology tried and some interpretations of the reasons for 

adoption or rejection. The third sub-section discusses constraints to 

the adoption of new technology. Here a broader range of research findings 

than those from the three primary sites is presented. The analysis is en

riched by a discussion of the perceptions of farmers in a Nepalese middle 

hill village, and examines the reasons for the reluctance on the part of 

farmers to adopt apparently superior innovations. The comprehensive lit

eratura describing the constraints to the adoption of new technology in
 

various Asian nations has been abstracted to broaden the perspective con
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cerning the observed barriers to the diffusion of improved technology.
 

The final portion of section III deals with the impact of new technology 

on household income and the availability of employment. In short, sec

tion III looks at various facts of the adoption of new technology con

cluding with an assossment of the impact of differing levels of technology 

on two important indicators of welfare--income and employment. 

Section IV deals with the way in which individual members of house

holds allocate their tire to various farm and non-farm activities. This 

involves the development of a clear understanding of the way in which 

rural labor markets operate within selcated Asian villages. The most im

portant forces influencing the way in which labor is allocated include
 

the amount of land a family owns and the age and sex composition of house

hold members. The "survival strategy" of landless houscholds is discussed 

with particular attention to the role of women. The structure of labor 

markets influences the adoption of technology and also the way in which 

returns from increased production will be shared if the modernizing tech

niques are successful. Section IV presents evidence to saow the degree 

to which tractor mechanization displaces labor and affects cropping pat

terns. The overall objective of the section is to provide a better under

standing of how household decisions are made and labor markets operate in 

a variety of conditions, including differential levels of technical im

provements. 

The purpose of the last section is to synthesize overall research
 

results. It is divided into two parts: major findings and policy impli

cations. An attempt will be made to relate these findings to those of 
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of other researchers. The focus is on providing policy makers with in

formation which will allow them to assess the likely outcome of various
 

strategies of development when account is taken of the barriers imposed
 

by the natural resource base, and the economic, social, and political
 

environments.
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Policy Issues in the National Context 

Insofar as the studies reviewed here relate solely to rural com

munities in Asia in which irrigated rice is the principal crop, the policy
 

issues considercd are those concerning the possibilities of adapting modern
 

rice-growing systems to meet the needs of rural populations. The implica

tions which changes in rice-growing technology may hold for the industrial
 

and other non-agricultural sectors of Asian economies, as well as the im

plications for the fulfillment of the food requirements of these nations, 

will not be considered. The principal object is to examine the evidence
 

about actual, and hence potential, effects upon the welfare of rural com

munities of changing rice-based agricultural production systems.
 

A Framework for Analyzing the Effects of Modern Rice-Growing 

Technology in Asia and for Deriving Policy Guidelines
 

Tn order to relate the results of the Cornell/AID studies of irri
 

gated rice-growing areas in Indonesia (Central Java), the Philippines
 

(Laguna and Central Luzon), and India (Chittoor District) to one another
 

and to the broader literature covering rice growing in these and other
 

Asian countries, it is necessary to establish a framework of analysis which
 

embraces all developing Asian nations dependent on rice. It is fortunate
 

that the recent work by Ishikawa (1978), combined with a large volume of
 

literature published by the International Rice Research Institute (IRRI),
 

suggests a suitable analytical framework which permits both the categori
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zation of the diverse conditions and experiences in different rice-grow

ing areas of Asia, and permits the identification of some common policy
 

issues. This framework is based on the interaction of four influencing
 

forces: the natural resource base, man-land ratios, availability of in

puts, and market conditions.
 

Before amplifying the framework, it will be useful to briefly dis

cuss the objectives of policies to improve rice production and the various
 

classes of available technologies. These objectives will be sketched only
 

in general terms, and no attempt will be made to indicate the various
 

weights which should be attached to allow for inter-country differences.
 

In view of the continuing increase in the rural population in Asia, what
 

is looked for i technological and concommitant institutional changes which
 

increase the acreage cultivated, insofar as this is still possible; in

crease output per hectare cultivated; increase employment and wages per
 

hectare cultivated; and improve distribution of production and employment
 

in order to benefit the poorest members of the rural community. It is
 

axiomatic that such changes must be profitable for farm operators and
 

landlords. And from the viewpoint of policy makers, it will be assumed
 

that the changes should be socially progressive along the lines implied
 

by the last objective.
 

Technology available for wet land rice culture may be divided into
 

four categories:
 

Biological Technology
 

--In the form of new and improved varieties of plants this is
 

the basic ingredient of the new rice technology in Asia. Due
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to increased yields, the primary effect is equivalent to in

creasing the cultivated area. It may also be described as land

augmenting with the consequence that it increases the demand 

for all those factors which are complementary with land except 

those required for tillage. 

Chemical Technolog79 

-- In the form of inorganic fertilizers this typically increases 

yields and is land-augmenting. 

--Insecticides are expected to increase yields and so are also 

land-augmenting. To the extent that they do not epilace any 

traditional means of insect control they create a new demand 

for labor.
 

n the form of herbicides this technology is likely to sub

stitute for manual weed control and to be labor-saving.
 

Mechanical Technology 

-- Mobile power: 

a. 	 In the form of tractors and cultivating implements this 

technology applied to land already cultivated substitutes 

for 	labor and animal power. When used to bring into culti

vation land which could not be worked by traditional methods, 

it creates demand for additional labor and all other factors 

complementary with land. This latter role, however, is a 

minor one, and the labor-saving effect may be assumed to be 

dominant. 

b. 	In the form of harvesting equipment this technology substi

tutes for labor and animal power.
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--Static power:
 

a. 	 Threshing machines substitute for labor and possibly animal 

powe r. 

b. 	Mechanical water pumps may displace labor and animal power,
 

but 	where they permit the irrigation of new areas this form 

of technology increases the demand for all other factors.
 

Where they facilitate a shift from single to multiple cropping
 

systems their effect in increasing labor demand is consider

able. 

c. 	 Augurs and conveyor belts substitute for labor and pos

sibly animal power, although this form of technology is not 

widespread in rural. Asia. 

Organizational (Managerial) Technology 

-- This technology is significant with respect to "the way things 

are done"--that is, the way in which resources are combined and 

used--and it is intimately related to the stock of human capital. 

Changes in the way things are done may not require any new or ad

ditional resources, and may result from a process of learning-by

doing on the part of farmers, rather than from a formal invest

ment in human capital through an educationai system. Organiza

tional changes may substitute for land (e.g., transplanting, 

rotations, and inter-cropping), or for labor and machinery (e.g., 

mulching and row cropping). 

This classification of technologies is based upon new types of in

puts and could certainly be expanded into a more elaborate and comprehen
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sive listing. In addition, it should be observed that in some cases a
 

major force for technological change is not the introduction of new inputs,
 

but of new products; this, however, is not relevant in the present case. 

Nevertheless, the classification presented does demonstrate the extent to
 

which any one broad class of input-embodied technological change may have 

diverse effects upon the markets for other fictors, depending upon the 

situation into which it is introduced. This qualification is implicit 

with regard to many of the generalizations in later sections. 

Analytical Framework. This framework should be useful in estab

lishing hypotheses concerning the reasons for striking geographic differ

ences in rice cul ture, such as fourfold differences in labor application 

per unit of land; two- to threefold differences in the yields achieved with 

modern varieties; differences in the multiple cropping index; and associ

ated variations in the production techniques adopted. 

Although a more complex schemn could certainly be devised, the 

framework is elnborr ted hure in terms of four superimposed classes of 

factors. The influence of these factors is in reality, interactive; and 

moreover, the classes are not wholly independent. In addition, it should 

be observed that the nature of the interaction between factors and their 

relative dominnnce will vary from location to location. The classes of 

factors considered are: 

-- Geographical, climatological , and pedological factors. 

-- Input availability, with particular reference to the present 

balance between human population and the land. 

-- Sociological fictors, and in particular, the existence of pro

nounced class structures. 
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--Market conditions which influence the demand for agricultural
 

products and the prices of inputs.
 

Geographical, Climatological, Pedological Factors. A major factor
 

influencing rice cultivation in Asian countries is the latitude and asso

ciated climatic regime. In countries in relatively northerly latitudes,
 

such as Japan (450N to 300 N) and Northern China, the growing season is
 

too short to permit two crops of rice. Here agricultural intensification
 

has depended upon the substitution of more labor and capital intensive
 

products (such as silk) for rice, or for the introduction of livestock
 

and of minor non-rice crops as second crops. In spite of the highly in

tensive system of rice-based agriculture developed in Japan, the double
 

cropping index there does not appear to have reached 150 (see table 1.2).
 

Further south the growing season for rice is still too short to
 

facilitate two crops of rice. Ishikawa (1978, p. 49) records rice culti

vation over the last few decades in the Yangtse River Valley in China
 

(32°N to 260 N) and indicates that the progress towards double cropping
 

of any type (not only of rice followed by rice) was slow, given the short
 

growing season of only 210 days. Under these circumstances mechanization
 

of tillage, threshing, and water pumping played a critical role in facili

tating double cropping when shorter maturing rice varieties became avail

able.
 

Similarly, at the sites surveyed by IRRI (1975; 1978a) in Northern
 

India (Uttar Pradesh) and the Pakistani Punjab, which lie between 250N and
 

300N, the dry season is too cool (and too dry) for a second rice crop to
 

be grown. The dominant pattern on irrigated land there is for a wet season
 

rice crop to be followed by wheat in the dry season (table 1.3).
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TABLE 1.2.--Gross Agricultural Income per Hectare as Related to Double
 
Cropping Index, Labor Use, and Fixed Capital Inputs Excluding Land:
 

Selected Asian Countries
 

(1) (2) (3) (4)
 
Gross Agr. income Double Labor Total fixed cap

cropping input ital excl. land
 
in local paddy index in local paddy
 

currency 	 eqt unit working currency eqt unit 

ton day ton 

Japan ('000 yen) 
National 214.2 5.76 139.3 494.7 255.0 6.86 

1951 	 Tohoku 194.1 5.22 114.9 388.6 206.6 5.56
 

Kinki 292.4 7.87 163.6 649.7 513.9 13.83
 
National 303.2 6.06 131.1 529.6 458.5 9.16
 

1956 	 Tohoku 302.9 6.05 111.8 458.9 385.1 7.69
 

Kinki 498.3 9.95 163.3 663.0 715.8 14.30
 

National 395.0 7.21 133.4 523 568.8 10.42
 
1961 Tohoku 364.0 6.65 108.5 417 626.6 11.48 

Kinki 528.0 9.64 151.7 639 900.7 16.50 

Korea, South ('000 hwan) 
1960 534.2 4.00 - 497.7 293.8 2.20 

laiwan ('000 NT$) 1964 42.7 8.52 - 469 14.4 2.86 

China (yuan) 
East Central 1921-25 245.7 4.24 128.0 384.4 153.5 2.65 

China, Mainland (yuan) 1957 

National average 370.5 2.87 - 240 111.8 0.86 
Northwest, Inner Mongolia 283.5 2.19 - 120 - -

Northeast 247.5 1.91 - 90 - -

Central 441.0 3.41 - 270 - -

Southern 576.0 4.45 - 465 - -

India (Rs) 1956-57 a 
West Bengal 565.l 1.79 108.3 13 7 a 1,014.4 3.21 
Madras 471.5 1.39 - 186 b 994.4 2.92 
Punjnb 552.0 1.79 131.4 109 462.4 1.50c 
Bombay 	 171.2 0.34 113.9 56 - -

Source: Ishikawa (1978), p. 6. 

aThe figures relate to the sum of working days for crop production and 

animal husbandry. 

bThis is an estimated figure based on the survey findings that the 

number of man-days worked by a permanent farm worker in the year was 154 
days for crop production and II days for tending of cattle. 

cRf fers only to the labor for crop productions. 
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TABLE 1.3--Cropping and Irrigation Characteristics in Sample Villages in Selecteu Areas in Asia, 1971/72 

-


Avg. 
 Avg. rice Rice ar-ea Quality Double-
Farm area (ha) irrigated (t) of irri- cropped
Site Wet Dry Wet Dry gatimna rice area 

Locat ion (ha) (M) 

India 

Uttar Pradsh 

lDhanpmr-Vi avpurh 6.0 3.2 65 3 

'ra l 1.2 0.5 92 3 -

Bara Ib 1.2 0.7 - 31 - 4 

Kanlar,,r 0.6 0.6 0.5 100 97 3 83 

KOr pIla 0.6 0.6 0.5 98 100 3 83 
Andhra I r aI.sh 

'i,qm! 4.7 4.4 3.8 100 100 3 66 
Mvslr ,

;a jin,ir 2.4 1.7 1.1 100 100 2 60 

1lah al IVI 4.8 1.9 1.5 100 100 2 61 

A it lr 2.8 2.2 1.9 io 100 2 84 

Karv -t I,¢.;IuIa m 4.1 1., 0.8 100 100 2 61 

Pa 1,ir I v I,rai1 2.0 1." 1.2 100 100 3 91 

iin .8 0.7 0.6 100 I00:I 1 11 2 89 

1ndorne 9 i a 

C,-nt al IVw 

(;1.5 0.5 0.9 100 10 1 1O0 

, ahmtitn 0.6 1.6 0.6 101)0 100 1 100 

11 1H.'0'! 0.5 0.5 0.5 100 100 1 too 

F'ast -Wi, t Java 

Idh,,,jt 1v,,O.5 0.4 0.3 10O0 to0 2 90 

CI 1 1 0.9 0.9 13.9 10) 100 2 100 

Weut Malaysia 

I:..lartan 

S(aIor 0.9 0.8 0.8 100 100 3 100 

lerint i 1.0 0.9 0.9 94 94 3 100 

West P'akista n 

Pun ialt 

Arm.,pb 6.7 3.7 100 - 2 -

Mara I iwa 1,a) 7.8 6.0 100 2 



20
 

TABLE I.].--cont. 

Avg. Avg. rice Rice area Quality Double-

Farm area (ha) irrigated (t) of irri- cropped 

StZe Wet Dry Wet Dry gationa rice area 

locat io. (ha) (M) 

Philippines 

Nueva Ecija 

Sari Nicolas 2.5 2.5 2.5 100 100 2 93 

Ial imba 3.1 3.1 3.1 100 100 3 92 

Malipoi. 3.8 3.8 0 0 0 5 0 

Iev t f 

Canipa 1.7 0.8 0.8 90 90 3 100 

Marcos 1.5 0.4 0.4 99 99 3 100 

Tab-ang 1.2 0.7 0.7 99 99 3 100 

Davao 

Blyirte Nluwebe 1.7 1.7 1.7 100 100 4 100 

1;inayawan 2.2 1.9 1.9 100 100 4 100 

Cot aba to 

Bu I Cal 2.0 1.8 2.0 100 100 3 100 

Ma lia, 2.9 1.6 1.6 90 84 5 100 

Cipaty ran : 

C2hritJian 1.9 1.3 1.2 100 100 3 100 

Mlufl ims (iCabpargi) 3.9 1.4 1.3 100 100 5 95 

Thai land 

Suphan Iuri 

Rai Rot 7.0 5.3 I 4 98 100 3 19 

Nong Farai 7.8 6.1 1.1 73 100 4 13 

Sa Krachom 7.8 5.4 0 0 0 5 0 

Soutrc,.: IRRI (19,18a), p. 9. 

"I - very good; 5 - poorly irrigated or wholly rainfed. 

bS,'ciitl crop ia whe it. 
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Nearer to the Equator the length of the growing season for rice (or
 

for other crops) is not restricted by temperature, and provided that water
 

supplies and water control measures are adequate rice can be grown through

out the year. For countries in the latitudes lO°S to 20°N, the multiple
 

cropping index is typically high on irrigated land. Thus, as can be seen
 

from table 1.3, virtually all the land in the villages surveyed in Indonesia
 

and much of the Philippines is double cropped under rice. In these areas
 

systems, such as those reported by Ihalauw and Utami (1975) for Klaten,
 

Central Java, have developed in which five crops f rice, or four crops of
 

rice and one of tobacco, can be grown in 24 months. It is interesting and
 

important to note that this level of cropping intensity was achieved with

out the aid of tractors, and with little mechanization other than sprayers
 

and rotary weeders. Tractors had previously been used, but Ihalauw and
 

Utami (1975) report that all had broken down by the survey date in 1971/2.
 

Likewise, Ishikawa (1978, pp. 49-56) records that a similar pattern of
 

crop intensi fication in Taiwan (at 23 0 N, but with a favorable climate) was 

not dependent upon mechanization, but that improved irrigation and drainage 

were the key developments enabling the potential of imported Japanese rice
 

varieties to be fully exploited. Indeed, Ishikawa states that
 

in the South Asian countries where growing of rice is
 
physically possible all year round, and where the imme
d iate target of multiple cropping is at a relatively low 
level, introduction of mechanical ploughing is not neces
sary; it tends to result, rather in an overall reduction 
of per year per hectare labour input. Leaving aside the 
issue of irrigation requirements, it is only mechanical 
threshers and dryers that tend to facilitate multiple
 
cropping. . . . A complete system of mechanisation like 
that in present day Japan is certainly not necessary for 
multiple cropping elsewhere, since it even decreases the 
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amount of per year per hectare labour input for total 
agricultural production. (Ishikawa 1978, p. 72.) 

In addition to the factors already mentioned, it is evident that 

differences in altitude (given the latitude) and topography will influ

ence the rice production system adopted in different areas. For example, 

farmers may be precluded by these factors from growing paddy rice and turn 

instead to upland rainfed rice. Another effect of topography is that it 

greatly influences the type of irrigation system which is adopted and the 

input requirements for the delivery of water to the fields. This is sig

nificant in explaining some of the variance in the data on labor input per
 

crop per hectare (table 1.4) seen by Ishikawa:
 

The peculiarly large requirement for irrigation labour 
in Madras was due to the fact that irrigation there de
pended on wells and animal power. Similarly, irrigation 
in the deltaic fields using creek water usually required 
a large amount of labour as was the case in the Saga 
plain prior to 1922. . . . Ordinary gravity irrigation 
did not require such extensive labour input, even when
 
water flow was regulated by traditional facilities. 

(Ishikawa 1978, p. 27.)
 

Presumably, mechanical pumps have been introduced in many places since the
 

period discussed by Ishikawa. But to the extent that their adoption is
 

not complete, major differences in labor required for irrigation may still 

exist between regions. This factor, however, will not assume great sig

nificance in the current study since, although labor input data have been 

collected in the Cornell/AID studies, it has not been recorded for irri

gation or for dike repairs. 

Finally, it is worth mentioning that differences in soil-type may 

play a significant role in explaining differences in the technology adopted,
 

although they are not important in the current study. Heavy soils may not
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TABLE 1.4.--Paddy Rice Yields per Hectare as Related to Inputs of Labor,
 
Animal Power, and Other Inputs: Selected Asian Countries
 

(1) (2) (3) (4) 
Paddy Human Animal Material inputs per hec
yield labor labor tare other than labor 
per ha input input 

per ha per ha in local in paddy 
currency equivalent 

unit 
rn-ton day day m-ton 

Japan ('000 yen)
 
National 4.249 255.6 18.0 56.01 1.955
 

1950 	 Tohoku 5.334 260.2 21.1 53.34 1.862
 
Kinki 4.486 295.0 16.5 44.86 1.566
 
National 5.067 229.1 14.4 79.03 1.546
 

1956 	 Tohoku 5.684 229.4 16.6 84.19 1.682
 
Kinki 4.481 233.9 15.7 83.50 1.668
 
National 5.798 190.0 6.0 100.33 1.605
 

1962 Tohoku 6.059 200.8 6.5 108.61 1.801
 
Kinki 5.285 188.4 7.4 103.13 1.710
 

Korea, South ('000 hwan)
 
1960 3.271 139 12 90.17 0.674
 

Taiwan a
 
a 	 128.23a 1.028
1926 	 Native rice 2.115 96 


a

110 a 182.48 1.182a
 Ponlai rice 2.313 


1967 Central Taiwan 5.1 113 - - 

1972 " 5.7 125 -  -

China (vuan) 
East Central 1921-25 2.559 145.8 38.8 

Philippines: IRRI Surveys 
1966 Central Luzon-

Lagumna 2.2 60 - -

Laguna 2.5 88 - 

1974 Central Luzon-
Lagu na 2.2 82 - 

1975 Lagumna 3.5 105 - - ;-
India (Rs) 1956-57 
Madras Salem and 

Coimbatore 2.250 216.6 207.5 381.0 1.119
 
West ltoogly 1.800 132.9 89.3 70.4 0.222
 
Bengal Parganas 1.541 103.4 35.9 64.5 0.205
 

Source: Ishikawa (1978), p. 4.
 

aThe 	figures include some man-days and input costs which should be
 

attributed to animal work and its costs. This upward bias occurred due to
 
the peculiar accounting methods described by Ishikawa, but the degree of
 
the bias does not seem to be large.
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be tillable by human or animal power, and the introduction of tractors
 

and associated machinery may be a prerequisite for their cultivation.
 

Input Availability. It is accepted that a major determinant of both
 

cropping intensity and production technology is the ratio of labor to cul

tivated land. The relationships anticipated and typically observed are 

that an increasing labor-to-land ratio (1) is associated with increases in 

cropping intensity; (2) favors the adoption of labor-intensive technology 

such as modern seed varieties, inorganic fertilizers, insecticides, and 

irrigation, and discourages ihe adoption of labor-substituting mechanical 

technologies; and (3) leads to the application of larger amounts of labor 

per hectare per crop. 

Evidence of the first of these relationships is demonstrated in 

table 1.3. it is shown that in those villages with high average farm 

size (low population-to-land ratio) the index of double cropping for rice 

is relatively low. The second relationship is less readily supported by 

simple partial. (bivariate) analysis, but it is significant (see tables 

1.5 and 1.6) that in Indonesia, where population pressure on the land is 

the most extreme among the study sites, tractor use is negligible despite 

a high multiple cropping index (table 1.3). However, the multiplicity 

of factors affecting tractor use obscure the general picture, and the re

lationship between tractor use and population pressure is more readily re

vealed by the indirect route of relating it to farm size--on the assumption 

that family size per hectare decreases markedly with increasing farm size. 

Taking this approach in table 1.7, the IRRI data clearly indicate that 

the proportion of small Asian rice-growing farms which employ tractors, 
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TABLE 1.5.--Adoption of New Practices by Farmers who Have Tried Modern
 
Varieties Selected Asian Countries, 1971-72 

Location Villages 
(no.) 

First adopters (%) ina 

Users before Year of 
modern greatest Later 

varieties adoption of year 
(%) modern varieties 

Total 
users in 

survey 
year (%) 

Chemical Fertilizers
 
India 12 

Indonesia 5 

Malaysia 2 

Pakistan 2 

Philippi nes 9 

Thai land 2 

All villages 32 


Ind ia 12 
Indonesia 5 
Malaysia 2 


Pakistan 2 

Philippines 9 

Thai.land 2 

All villages 32 

In(ia 12 
Indonesia 5 
Ma Iays ia 2 
Pakistan 2 
Philippines 9 
Thai l and 2 

All villages 32 


India 12 
Indonesia 5 
Malaysia 2 
Pakistan 2 
Phi l ippines 9 
Tha i l and 2 

All villages 32 


55 
76 
72 

80 

45 

57 

58 


34 
71 

48 


48 

48 

61 


47 

7 
1 

10 
70 
27 

18 

16 


0 
0 
0 
0 

33 
10 

10 


34 
20 
10 

2 


30 

17 

26 

Insecticides
 

34 
23 

10 


4 

45 

15 


31 
Tractors
 

3 
2 

10 
1 

19 

7 

8 

Herbic ides
 

1 
0 
9 
0 

31 
1 

9 


11 100 
4 99 
18 94 
0 76 
9 72 
8 69 

9 88 

14 80 
5 93 
0 49 

6 58 
5 97 
6 71 

8 83 

13 23 
12 3 
80 96 

5 71 
14 58 
12 22 

17 37 

3 4 
0 0 
0 6 
0 0 
9 66 
3 8 

4 21 

Source: IRRI (1978a), p. 29.
 

aAmong those who were modern variety adopters in the wet season.
 



TABLE 1.6.--Population and Arable Land Per Person Selected Asian Countries, 1976 

Arable Hectarage Population % in Agric. Pop./ha Ag. Pop/ha 
1000 ha thousands 

Indonesia 14,168 139,635 61.9 9.85 6.1 

Philippines 5,200 43,468 48.9 8.36 4.1 

India 164,800 628,834 66.0 3.81 2.5 

Korea, Rep. 2,060 35,340 49.4 17.6 8.5 

Thailand 15,750 43,490 77.2 2.76 2.1 

Japan 4,415 112,770 14.0 25.54 3.6 

Bangladesh 9,180 75,529 84.9 8.23 7.0 

Pakistan 19,250 72,859 55.6 3.78 2.1 

Sri Lanka 895 14,282 54.1 15.96 8.6 

Nepal 2,010 12,877 93.1 6.40 5.9 

Malaysia 3,139 12,454 50.9 3.97 2.0 

China 128,570 852,565 63.1 6.63 4.2 

Source: FAO (1977). 
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TABLE 1.7.--Use of Specified Practices and Farm Size, 1971-72, Selected
 
Asian Countries
 

Modern varieties
 
Wet 

Dry 


Fertilizer
 
Wet 

Dry 


Insecticide 
Herb ic ide 
Hand weeding 
Rotary weeding 

Tractors 
Mechanical thresher 

Farms (%) using 
less I ha 1-3 ha over 3 ha 

84 86 93 
89 91 89 

76 75 82 
84 83 85 

79 81 83 
6 20 29 

82 83 87 
3 20 37 

13 41 57 
36 43 63 

Source: IRRI (1978a), p. 32.
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rotary weeders, and mechanical threshers is appreciably less than that
 

for large farms.
 

As to evidence about the third relationship, between labor use per
 

hectare and the population-to-land ratio, there is no readily available 

overview data for the IRRI study villages referred to in tables 1.3-1.7. 

In all probability this lack reflects the considerable difficulties in 

adequately collecting labor-use data and of finding a suitable way of 

reducing these to a common base to permit ready inter-regional compari

son. Data will be presented for the Cornell/AID studies which strongly 

support the third relationship.
 

In discussing regional differences in resource availability, it is 

important to recognize that there exist major regional differences in the 

potential of the rice varieties available. Work on developing modern 

varieties has usually been concentrated at specific locations, and the 

varieties produced have tended to be best adapted to those locations.
 

This is true for the Philippines where, as can be seen from table 1.8,
 

adoption of modern varieties is higher there than in any other country in

cluded in the IRRI survey. Indeed, adoption was virtually complete by 

1970 in the Phil ippine villages surveyed by both IRRI (1978a) and Ranade 

(1977); this explains the absence from table 1.9 of any comparison for the 

Philippines of the yield ratio of modern to local varieties. In other 

countries less research has been devoted to the production of locally
 

suited varieties. This is evidently so for Indonesia, where in the 1971/72 

wet season, as shown in table 1.9, modern varieties only outyielded local 

ones by 10 percent. With a margin as small as this, it is perhaps not sur



TABLE I.8.--Proportion of Total R e Ara Planted t,) Modorn '.'ar- ,ti - , Asian Countri -s, 1967/77 

Count ry 

1
9 

b ' ,
O 

" 
Prop9,rt ion ot to 

1,4 ;464. 7o 1i 17,, 71 
ala r. a in 
197 i 72 

mdern varl-,' i 
1972., 7 3 

t:, 
'7'-. 

) 

I "4 7-5" 19g7 1976f7f 

South Asia 3.8 6.4 9.9 12.9 17.2 2oJ 6 24.3 

India 4.9 7.3 11.3 14.5 i9.1 22.1 25.6 28.5 32.3 35.6 

Bangladesh 0.7 1.6 2.6 4.6 1.7 11.I 15.7 14.9 15.0 13.5 

Nepal -- 3.7 4.2 5.7 4.5 14.8 15.8 18.0 17.2 17.6 

Pakistan 0.3 19.8 30.9 36.6 50.0 43.7 43.2 39.3 38.q 39.8 
Sri Lanka -- 1.2 4.9 5.0 12.0 42.7 54.8 51.7 63.0 NA 

Southeast Asia 3.2 7.2 10.0 12.6 15.7 20.0 25.3 

Burria 0.1 3.5 3.1 4.0 3.9 4.4 5.1 6.2 6.4 7.0 

Indonesia -- 2.5 10.4 11.1 16.0 24.4 36.9 40.4 31.0 41.0 

Laos 0.1 0.3 0.3 8.1 4.5 7.5 7.5 NA NA NA 
Malaysia (West) 20.6 20.1 26.4 30.9 35.8 37.1 36.7 35.7 37.4 NA 

Philippines 21.2 40.6 43.5 50.3 56.3 54.0 63.3 64.0 64.4 68.1 

Thai land -- -- 0.04 0.4 1.3 4.2 5.0 5.5 7.1 11.3 

Vietnam (South) 0.02 1.7 8.4 20.0 25.7 30.9 31.4 NR NR NR 

Total Asia 3.6 6.7 10.0 12.8 16.7 20.4 24.7 

Source: Dalrymple (1978), p. 125. 
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TABLE 1.9.--Average Yield and Income From Modern Rice Varieties (MV) and 
Local Varieties (LV) Compared in Villages in 9 Areas in Asia, 1971/72 

Rice area
 
Yield (t/ha) Income (US$/ha)R in MV
 

MV LV MV/IL MV LV MV/LV (%) 

Wet season
 

fndia
 

Varanasi, U. Pradesh 3.5 1.2 2.9 211 94 2.2 46
 

Cuttack, Orissa 3.0 2.3 1.3 274 215 1.3 15
 

West Codavar i, A. Pradesh 4.1 3.1 1.3 320 259 1.2 9 

Shi(noga, Mysore 5.2 2.8 1.9 464 287 1.6 77 

N. Arcot, Tami l Nadu 4.9 3.0 1.6 425 288 1.5 58 

Indonesi. 

Ntaten, Contral Java 5.4 4.9 1.1 304 334 0.9 66 

Snbnn,,, West lava 3.2 3.0 1.1 126 128 1.0 50 

Pakistan 

ujrnnw la, Punjab 2.8 1.8 1.6 69 72 0.9 44 

Thi "Iand 

Don Ch edi , Suphan Buri 2.5 1.7 1.5 96 63 2.9 22 

Dry Season
 

nd ia
 

Cuttfack , Orissa 4.0 2.9 1.4 345 266 1.3 92
 

Pedapul Ieru , A. Pradesh 5.4 2.4 2.3 406 178 2.3 44 

N. Arcot, Tamil Nadu 5.2 3.5 1.5 458 393 1.2 82
 

Indones i a 

KIatn, Central .Java 6.2 5.2 1.2 352 352 1.0 58 

Subang, West .Java 3.9 3.0 1.3 157 130 1.2 45 

Source: IRRI (lt78a), p. 22. 

aGross returns less fertilizer cost. 
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prising that in the face of certain problems with modern varieties, the
 

Javanese villagers studied by Hart (1978) had abandoned modern varieties
 

by 1976. It is particularly important that appropriate NN for Indonesia
 

be dUveloped, since on Java there is intense land pressure and a great
 

need for a highly productive agricultural system.
 

Sociological Factors. The argument will be developed in this re

port that the existence of a well-defined class society, and inequality in 

land ownership and access to land and other productive assets, have a 

marked influence upon the pattern of adoption of new technology and also 

lead to changes in local economic institutions governing labor exchange 

and land rental. More specifically, it appears that the more stratified 

and inegalitarian the society, the more likely it is that (I) labor dis

placing technology will be adopted despite the ex:icence of ample supplies
 

of labor; (2) institutions rooted in a sense of community which formerly 

ensured poor families a share of the harvest will be replaced by imper

sonal institutions which increase the share of landowners and farm oper

ators--moreover, it i.s the new technology which provides the impetus for 

this change; and (31 that differences will occur in the technology adopted 

and performnnce achieved by large as opposed to small farmers. The basis 

for such argumonts has been extensively developed by Griffin (1974), but 

some new insights into these issues are revealed by; the data reviewed 

here. Certainly it becomes evident that some account needs to be taken 

of sociological factors to explain interregional differences in the adopted 

system of rice farming.
 

Market Conditions. No framework would be complete if it did not 

take account of the influence of market forces in explaining interregional 
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differences in systems of rice growing. One interesting set of data col

lected by the IRRI survey, and reproduced in table I.10, is for the ratio
 

of the price of modern to local rice varieties. As can be seen, there
 

was a fairly wide range in this ratio, which was lowest (least favorable
 

for modern varieties) in West Pakistan with a value of 0.6, and highest,
 

1.3, in Leyte, Philippines. Theory would suggest, especially in view of
 

the higher cash input costs associated with the growing of modern vari

eties, that there should be a positive relationship between this price
 

ratio and the area planted to modern varieties. Inspection of the data
 

in table 1.10 suggests that this is the case, particularly in the wet
 

season, and multiple regression results obtained by Anden-Lacsina and
 

Barker (1978) appear to confirm this.
 

Similarly, the IRRI survey led to the collection of a data series 

(presented in table 1.10) on the fertilizer-to-paddy price in all the 

survey villages. This ratio exhibits a large range of variation, from a 

low of 1.7 in Nueva Ecija in the Philippines, to 6.7 at Sa Krachom in 

Thailand. Statistical tests were undertaken by David (1978) to determine
 

the relationship between the fertilizer-to-paddy price ratio and the level
 

of fertilizer application in the respective villages, and, as might be ex

pected, a highly significant inverse relationship was found to exist. One
 

might also expect that the adoption of modern rice varieties is inversely
 

related to the fertilizer-to-paddy price ratio, although no results are
 

reported to confirm this.
 

Among input costs it is not only the fertilizer price which varies
 

between areas. Wages for labor may also vary, not solely as a function
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TABLE I.10.--Price Ratio Variables and the Proportional Rice Acreage under
 
Modern Varieties, 1971/72
 

Price Ratio Ratio of Price Area Planted to 
Modern to a of Nitrogen to b Modern Varieties (%P 

Local Varieties Price of Paddy Wet Season Dry Season 

Ind ia 
Uttar Pradesh 

Dhanpur-Vijaypur 0.7 4.0 73 ---
Tarna 0.8 4.1 95 
Barain --- 4.1 - ---

Orissa 
Kandarpur 1.0 3.0 15 97 
Korpada 1.0 3.4 15 89 

Andhra Pradesh
 
Pedapulleru 0.9 3.4 9 44 

Mysore

Gjanur 1.0 2.8 88 97 

Hosahally 0.9 3.0 88 100
 
Ashoknagar 1.0 2.9 62 100 

Tamil Nadu 
Kariyamangalam 0.8 2.8 50 100 
Pa vathutvenran 0.8 3.0 49 44 
Mannalai 0.8 2.9 70 86 

Indonesia
 
Central Java 

Nganjat 0.8 2.5 39 63 
KahuMan 0.8 2.5 66 12 
P uneng 0.9 2.8 81 89 

East-West Java 
Sidomulyo 0.9 4.0 97 94 
Cidah 0.9 3.8 26 45
 

West Malaysia
 
Kelantan
 

Salor 1.0 3.8 22 
 89 
Meranti 1.0 3.8 32 67
 

West Pakistan
 
Punj ab 

Aroop 0.6 4.7 40 ---
Maral iwala 0.6 4.2 49 
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TABLE l.1O.--cont.
 

Price Ratio Ratio of Price Area Planted to a 
Modern to of Nitrogen to Modern Varieties (%) 

Local Varietiesa Price of Paddyb Wet Season Dry Season 

Philippines
 

Nueva Ecija 
San Nicolas 0.9 1.7 100 100 
Malimba 0.9 1.7 95 98 

Mah ipon 1.7 
Leyte 

Cani pa 1.3 2.2 97 100 
Marcos 1.3 2.2 100 100 
Tab-ang 1.3 2.2 100 100 

Davao 
Beynte Nuwebe 1.0 2.8 100 100 
S inayawan 1.0 2.8 100 100 

Cotabato 
Bulucaon 0.8 3.4 100 100 
Maluao --- 3.4 
CapAyuran 0.9 3.5 100 100 
Cabpangi 0.9 3.5 82 100 

Thailand
 

Suphan Buri
 

Rai Rot 1.0 6.4 41 96
 
Nong Sarai 1.1 6.5 21 96

Sa Krachom --- 6.7.... 

aSource: IRRI (1978a), pp. 32-33. 

bSource: IRRI (1978a), p. 75. 
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of the size of labor force, but also as a function of the opportunity cost
 

of labor in non-agricultural employment. This is obvious when reference
 

is made to Japan, an extreme case among Asian rice-growing countries.
 

Japan has a very high ratio of population to arable land, but because of
 

strong labor demand outside agriculture wage rates are also high. This
 

has had the effect of inducing mechanization 'o save labor in agricul

ture.
 

To a large extent, the observed differences in fertilizer price
 

throughout Asia are a function of differences in the efficiency of oper

ation in input markets and distance from ports and fertilizer plants.
 

However, effective, as opposed to listed prices may differ widely because
 

of imperfections in credit markets. Where credit is expensive the effec

tive price of inputs may be high to farmers relying on it to purchase in

puts. Parthasarthy (1975) records that in Pedapulleru in Andhra Pradesh,
 

the credit cooperative was controlled by high caste members of the village,
 

and consequently institutional credit was denied to most tenant farmers,
 

who were then forced to turn to higher cost sources of credit, thus in

creasing the cost of the new technology to them. 

Finally, in considering market factors mention should be made of
 

relative prices for alternative agricultural products. In some areas
 

there may be no important alternative to rice, in which case economic
 

pressures will be reflected in a high proportion of the total arable
 

acreage under rice in both wet and dry seasons. In other places strong
 

markets may exist for alternative crops or land-using livestock enter

prises, such as for sugar in parts of India, and in these cases it may be
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expected that a significant proportion of the arable acreage will be de

voted to these alternatives.
 

The Policy Issues
 

The two main relevant areas of policy choice relate to the level and
 

type of involvement of governmental and international agencies in creating
 

new technology to add to the stock available for adoption, and in direct

ing the adoption of the technology which is available. In the current re

port emphasis will be almost wholly on issues in the second category, since
 

all the research reported relates to the impact at the farm and village
 

level of the adoption of new rice varieties and associated technology.
 

[leally perhaps, questions about the optimal scale and nature of inter

vention by public institutions should be based upon formal identification
 

of divergences between social and private returns in Asian rice production,
 

or assessment of whether the sucial and private returns could be signifi

cantly increased by some form of policy action; as well as upon some analy

sis of whether the incremental social returns justify the costs of the
 

policy action. However, no aggregate level analysis or formal social
 

benefit/cost analysis has been conducted which could resolve the issues
 

in these ways, but it will be accepted as an article of faith that the
 

justification for policy action does exist. More specifically, it is ac

cepted that policy action is desirable to accelerate the rate of adoption 

of new technology in Asian rice growing areas, but as a corollary, this 

action should be pursued with regard for the distributional consequences
 

of the growth of output which results. In fact, the major concern of this
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report lies with the corollary, since the research reported is best suited
 

to the examination of distributional issues. Thus the specific issues of
 

policy interest which will be addressed include:
 

--What differences are there in the technological packages which
 

are appropriate for different areas, and what determines these?
 

--What are the effects of the observed technological changes upon
 

the returns to specific factors of production and especially to
 

different groups in society?
 

--What are the observed and potential effects of technology on
 

the demand for labor?
 

--How is the impact of technological change modified by specific
 

social and economic institutions; and are there particular types
 

of institutions which may lead to socially desirable or unde

sirable consequences of technological change?
 

--Does the technological change observed lead to changes in
 

social and economic institutions, particularly in the land
 

and labor markets?
 

--What probolems exist for poor and landless families in rural Asia
 

within the context of changing rice technology, and how can the
 

adoption of such technology be managed to minimize these?
 

The balance of this section will be devoted to a description of the study
 

sites and methodology employed. Subsequent sections will address these
 

six policy issues.
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Characteristics of the Study Areas
 

Location
 

Village A, Central Java, Indonesia. Hart's study was undertaken
 

in one viLllage only. For the purposes of this study the Javanese site
 

will be referred to as Village A. This village is situated on the north

ern lowland plain (70S, 1000E), in the Province and Regency of Kendal,
 

about 28 kilometers west of the port city of Semarang (figure 1.1).
 

Despite being relatively close to Semarang and only 2.5 kilometers from
 

the local town, the village is isolated. The roads are poor and can only
 

be traversed by foot in the wet season; "even in dry periods, however,
 

very little traffic enters or leaves the village, with the exception of
 

an occasional ox-cart, bicycle, or motorcycle" (Hart, 1978, p. 87). Be

cause it is a coastal village the opportunity exists for fishing as a
 

secondary economic activity to the principal enterprise of rice produc

tion.
 

Laguna and Central Luzon, Philippines. The study conducted by 

Ranade covered two sets of data in the Philippines. Ranade selected three 

villages bordering Laguna de Bay (these had been surveyed earlier) to pro

vide one set, and adopted the IRRI "Loop Survey" in Central Luzon for the 

other (see figure 1.2). 

Laguna de Bay lies to the south of Manila and is the largest lake
 

in the Philippines. The three study villages there, Binan, Cabuyao, and
 



FIGURE I.I. LOCATION OF THE STUDY VILLAGE IN JAVA,
 
INDONESIA
 

~STUDY VILLAGE 

L A N G
MG
 , F S U RUA 
 N
 

0 100 200 

km.
 



40 

PHILIPPINES 
Rosorio Loop Survey 

'L- .Roure 
4',-\ , . -.-. 

I4, 

Loguno 
Urdoneto) de Bo 

PANGASINAN / deioy , 

#-, 7 ._. ~/",_/ s-/o 

'Son
( )*. Jose 

, ~-~'I,/\Munloz e/ 
. ' "\. \Guimbo t NUEVA I 

I,, ." Tolovero/ /
 

/1 ( t" 
/ o I .oc. /iCobonotuon City 
' TARLAC I ECIJA . 

'1\ )I* Gupon / 

i
ZAMBALES e.. (), Son Miguel 

". .. . ..'*Son Ildefonso 

\Son Rernondo. !S, 

!lw_,/./ BULACAN \ 

Al0-- .. Bustos 
Ploridel 

tATN . \ (GREATER MANILA 
-~B TA----
 AREA 

,A-,MANLA ' , RIZAL \ 

-.- 'h ,o, ,o \K '4 -': . '7 ."-,°-' {)i- " 

rIMBAO IRRIG 
SYSTEM ISon 

, 

Pl oeot..,, 
St, ROSA 

/ ,~Bgoo 

N - ~~, 
Pe r 

nn 

o K2 
( ,, 

1 

o 

-. 

/ , 10 \ Ros, y 

SANIRos JuAN Bo 

SISTEM SOURCE: BARKER AND CORDOVA ( 1976) 

-' - - LOOp Survey
 

FIGURE 1.2. MAPS SHOWING THE MUNICIPALITIES OF BINAN, CABUYAO AND 

CALAMBAAT LAGUNA AND THE LOOP SURVEY ROUTE FOR THE CENTR\L
 

LUZON-LAGUNA SURVEY, PHILIPPINES
 



41
 

Calamba lie along the western fringe of the lake at approximately 14°N
 

and 121 0E. The area has a history of settlement dating back to the early
 

Spanish period, and because of its good transport links via sea and lake
 

it developed as a rice supply area for Manila long before Central Luzon
 

came to adopt a similar role.
 

The Central Luzon survey does not cover villages; rather, data were
 

collected for 145 holdings along the "loop road." The road passes through
 

six Central Luzon provincec--Laguna, Bulacan, Nueva Ecija, Pangasinan,
 

Tarlac, and Pampanga--and the surveyed holdings are dotted along 800
 

kilometers of the "loop road." The holdings were selected by IRRI with
 

reference to kilometer posts; holdings chosen came to within 25 meters of 

the road and grew only rice.
 

Chittoor District, India. Doraswamy's study took him back to his
 

home district of Chittoor in Andhra Pradesh. It is a fairly large dis

trict with a population of about 2.3 million in 1971. The town of Chit

toor is located at the center of the district at approximately 130N and
 

700E. The survey was conducted at four clusters of villages in four of
 

the taluks (subdivisions) of the district: Chittoor, Madanapalle, Pedda
 

Kannali, and Aragonda (figure 1.3). Topographically the district is a
 

plain rising some 300 feet above sea level and broken in places by hills. 

Though present in all of the study taluks except Pedda Kannali, these hills 

do not have a significant impact upon the areas studied. 
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FIGURE 1.3. MAP SHOWING SURVEY AREAS (TALUKS) IN CHITTOOR 
DISTRICT, ANDHRA PRADESH, INDIA 

1. Peddo Kor'nUig 
2. Chittoor 
3. aragondo 
4. Modonopolle 

CHITTOORDISTRICT 

NUMBERS INDICATE CENTERS OF STUDIED 7ALuKS 
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Ecological and Agro-Climatic Factors
 

Village A, Central Java, Indonesia. The climate in this area is ax

tremely favorable for rice production, as well as for sugar, although the 

latter is not grown in the village. As can be seen from figure 1.4, a 

large amount of precipitation falls in the wet season (from November to 

April). In an average year there is also a significant amount of rainfall 

in May and June, marking the beginning of the dry season. The temperature 

regime is also favorable, remaining relatively stable throughout the year, 

with average minimum temperatures in the 20-240 C range. 

The land controlled by the village amounts to 260 hectares (for a 

population of 2,149 in May 1974) plus 20 hectares of brackish water fish

ponds. Of the 260 hectares, 200 are wet rice fields, 39 hectares are
 

houseplots and surrounding gardens, and the remaining 21 hectares are 

divided between a small area of dry land used for vegetable cultivation, 

and village land (school, mosque, cemetery, and village roads). 

As is the case on much of the north coast, the main irrigation prob

lems have to do with drainage. The study village is part of a well-estab

lished irrigation scheme, and irrigation facilities are reasonably compre

hensive. Some 60 percent (121.4 hectares) of the rice fields are irrigated,
 

and though part of the rainfed area yields two rice crops a year, water 

problems in the area near the coast are such that only one rice crop a 

year can be grown. 

Laguna and Central Luzon, Philippines. Temperature and rainfall 

conditions in this area are almost exactly the same as those in Central 

Java (see figure 1.4), except that the wet and dry seasons are reversed, 



FIGURE 1.4. CLIMATIC PATTERNS IN THE STUDY AREAS
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the former running from June to November. Conditions in both Laguna and
 

Central Luzon are 
therefore highly favorable for rice cultivation. As
 

far as land and water supply characteristics are concerned, it is not pos

sible to generalize about the 145 sites in the "Loop Survey," hence no
 

specific reference will be made to these agro-ecological factors in this
 

study area.
 

The relevant information about the Laguna survey villages is not
 

as complete as that reported for Village A, since no village or barrio
 

level data were collected. Land areas for the barrios or their popula

tions are unknown; nor is the pattern of use of controlled land known in 

the detail reported for Village A. Instead, building upon earlier sample 

surveys of farmers in the three areas, 114 farms (81 of which had dry 

,eason crops in 1971) were surveyed in the 1970 wet season. Thirty of 

the surveyed farms were in Binan, 38 in Cabuyao, and 46 in Calamba. 

There are, however, significant agro-ecological differences be

tween the three barrios, and they were in fact selected for this reason. 

In Cabuyao water is available all year round and is supplied by low-lift
 

pumps. In contrast, in Binan and Calamba irrigation is entirely gravity 

fed, but this operates year round only in Calamba. In Binan there is no 

irrigation water in the dry season (although, as with the other barrios, 

all farms are irrigated in the wet season), which greatly restricts the 

cropping possibilities there. This difference in agricultural potential
 

is reflected in the average farm size in the three samples--3.2 hectares 

for Binan against 1.8 and 1.7 hectares for Cabuyao and Calamba, respec

tively. 
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Chittoor District, India. The agricultural conditions in this study 

area are markedly different from those in the two areas just reported. As 

can be seen from figure 1.4, there are significant climatic differences in 

that much lower temperatures are experienced in the dry season (December 

to May), and appreciably lower rainfall is expected during the year as a 

whole, and in the wet season especially. The main consequence of the 

latter observation, coupled with the facts that the area is not a low 

lying basin and there are no major rivers, is that irrigation is not as 

widespread as in Central Java, and Laguna and Central Luzon. The many 

minor rivers in the area do permit some irrigation in the wet season, but 

most do not flow in the dry season; thus wells are the primary source of 

irrigation and tanks constitute a secondary source. Of the 622,000 cul

tivated hectares in Chittoor District in 1972/73 (475,OOC sown and 147,000 

fal lowed) , 161 ,0()0--26 percent--were irrigated in the wet jeason. Irri

gation enabled 40 percent of the area to be cultivated in the dry season. 

F'rom the data presented in table I.1l, it would appear that the 

areas sampld are not entirely representative of the District as a whole, 

in that the proportion of land irrigated in all four samples is appreciably 

higher Lhan the District average. Indeed, in Madanapalle, taking the two 

growi'-tg seasons together, approximately 70 percent of the sample area is 

irrigated, while in the other samples irrigation lies between 50 and 60 

percent.
 

In addition to the variations in topography and irrigation type and
 

potential within the District and between the study areas, there are also
 

significant differences in soil type. At Pedda Kannali the predominant
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TABLE 1.l1.--Cropping Pattern. in Chittoor District, Ind-a, 1976 

Madanapalle Pedda Kannali Chi'toor 
 Aragonda 
a cr es )-T(-) (acres) (Z) a cr, s) (% acres) ( )-

Crops on Wet Land 
Irrizated crops 

Tradiu ional paddy 7.S 2.) 98.6 10.9 29.2 6.7 18.1 4.5 
MV pa,!.d 155.3 39.6 90.3 10.0 17.8 4.1 25.2 6.3 

th: food grains 22.8 5.8 47.8 5.3 5.0 1.2 3.2 0.8 
Seo4! ira'Iwar 46.9 11.9 63.8 7.1 -- --

Sogar cano 8.4 2.1 -- -- 177.1 40.8 184.7 46.4 
Vei?', 34.4 8.8 1.6 0.2 3.4 0.8 5.0 1.3 
Planains betals -- -- -- 0.7 0.2 1.2 0.3 
Ground -- -- 199.8 22.2 -- -- -- -

l'nirrizated crops on wetland
 
Gru ndnu, .. .... .. 2.6 0.6 6.2 1.6 
G r , - n f od d , r 0 . 5 0 .1 - - - -..... .. 
Perennial crops -- -- 0.8 0.1 24.0 5.5 17.8 4.5
 

Unus.t wet land 44.4 11.3 398.0 44.2 30.9 7.1 18.4 4.6 

Total wet land 320.5 81.6 900.7 100.0 290.7 67.0 279.8 70.2 

Crops on Dry Land 
Groni:mit 58.3 14 .8 na na 103.1 23.8 50.7 J2.7 
Gr,.on f,,dder 3.8 1.0 na na 

Per-inial crops 
 0.5 ).1 na ni 36.4 8.4 24.7 6.2 

nus,..! dry land 9.5 2.4 na na 3.7 0.9 43.1 10.8 
Total dry land 72.1 
 18.4 na na .3.2 33.0 118.5 29.8
 

Total Acreage 392.6 100.0 900.7 
 100.0 433.9 100.0 398.3 100.0
 

No. of Farms 25 25 26 23
 

Avg. Farm _izea 7.85 18.01 
 8.34 8.66 

Mul'tipi Cropping Index 1.73 1.12 1.84 1.69 

Percentage of Crop 
Acreage irrigated 70.2 55.7 53.7 59.6
 

Source: Doraswamy (1979). 
aThe acreage figures shown are the aggregates for both wet and dry seasons, thus each farm's acreage is 
countej twice. 
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soils are sandy foams, which explains the importance of groundnut produc

tion in this locale. At Chittoor and Aragonda the areas of red clay soils
 

are well suited to sugar cane which is the pcincipal crop. Only in the
 

Madanapalle sample is rice the major crop, with modern varieties dominant,
 

although at Pedda Kannali rice is only slightly less important than ground

nut. It is this considerable variety of crops and cropping patterns which
 

constitutes the major diffcrence between the Chittoor study area and those
 

in Central Java and the Philippines. 

The Socio-Political System 

Village A, Central Java, Indonesia. The village has a monolothic
 

and paternalistic structure of government dominated by a few leading 

families. Thuse include the major landowners, some of whom have achieved 

that position as a consequence of the privileges attendant upon their be

ing governenL officials, for one of the benefits of public office is the 

bengkok land which is granted as a perquisite. In Village A, some 32.5 

hectares of such land were allocated to 14 government officials in hold

ings ranging from 9.4 hectares (the headman), to 4.6 hectares (the secre

tary), and 0.975 hectares (the irrigation officials). Given that the aver

age size of an operated holding in the village is only 0.79 hectares, it 

is evident that the holding of public office is a major factor determining 

economic status. 

it is also important to note that the village headman, who has held 

that position since 1945, had forbidden the sale of land to outsiders and 

strongly discouraged in-migration. Thi- had the effect of raising the 
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average asset base per household in the village to a level slightly above
 

that of other Central Javanese villages, although in most other respects
 

Village A is fairly typical of villages in the area.
 

Laguna and Central Luzon, Philippines. A major land reform which
 

encompasses the two study sites in Laguna and Central Luzon has been car

ried out since 1963 (this is fairly fully described in Mangahas et al.
 

1976). The major steps in this reform took place as follows:
 

I. In 1963, R.A. 3844 called for the replacement of existing
 

share-tenancies by leases, and all share-tenants in desig

nated land reform districts were supposed to have automatical

ly become leasees at prescribed rates of rental. In the same 

year the maximum retention limit for landholdings was set at 

75 hectares.
 

2. In 1971, the maximum retention limit for holdings was reduced
 

to 24 hectares, and R.A. 6389 was enacted with provisions to 

accelerate the replacement of share-tenancies. 

3. In 1972, Presidential Decree 21 declared all rice and corn
 

growing lands in the entire country to be land reform areas. 

More radically, Presidential Decree 27 provided for the con

version of all tenants and lessee farmers into amortizing 

owners, who after a 15-year amortization payment scheme would 

completely own their land. In the same year, the retention 

ceiling for landholdings was reduced to 7 hectares. 

This reform dramatically affected the economic power of dominant 

socio-political groups over agriculture in the study areas; it has had
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more effect in Central Luzon than in Laguna de Bay. Prior to the land 

reform, farms in Laguna were of a moderate size ranging from 10 to 20 

hectares. They were operated on a landlord-tenant basis with a strong 

patron-client relationship between the landlord and a small number of 

tenant families. Central Luzon developed later and in a distinctly dif

ferent manner. Huge estates, often over 1000 hectares, evolved as a re

sult of purchases of crown and undeveloped land, and 

until the late nineteenth century, most areas of Central 

Luzon were covered by jungles and large haciendas were 
primarily engaged in cattle ranching. . . . Subsequently, 
the haciendas located in the lowland areas developed a 
system of rice monoculture . while those located in 
upland areas were converted into sugar plantations .... 
In the large haciendas with several hundreds and thousands 
of tenants, the landlord-tenant relationship was in
evitably less paternalistic than in the Coastal Region. 
Typically hacienda owners lived in Manila and the manage
ment was carried out by farm manager(s) and a number of 
overseers. The tenure contract was geared more strictly 
to economic considerations, and it was enforced more 
strongly. . . . (Kikuchi et al. 1978, p. 7.) 

The land reform may be assumed to have affected Central Luzon more
 

than Laguna. Certainly the study by Takahashi (1969) in an area of Cen

tral Luzon around Baliwag (see figure 1.2) did reveal considerable in

equality of landownership in 1953 and 1964. For example, in an area of 

28,751 hectares, he calculated that 26(25) owners out of a total of 

11,184 landlords owned 3,614 (3,527) hectares in 1953 (1964). That is,
 

less than one-quarter of one percent of owners owned about 12.6 percent
 

of the land. These same owners may have had additional land outside the 

district; the largest owner had more than 700 hectares within it. Simi

larly, in a smaller scale study, Takahashi found that of 3,444 hectares 

of irrigated land, 17 percent was owned by 2 percent of owners. 
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A combination of the institutional changes which evolved from the
 

Philippine land reform and the adoption of improved rice technology led
 

to significant social change in both Laguna and Central Luzon. In both
 

areas adoption of modern rice varieties and irrigation have been the most
 

influential technical improvements. The short, stiff-strawed modern
 

varieties increased yields and are not photo-period sensitive. Tradition

al varieties grew throughout the wet season and matured in November when 

day length shortened and the rains had ceased; consequently, harvest and 

threshing was completed on relatively dry paddy land. The MV matured 

during the wet season, and with irrigation their growing season require

ments were short enough so that two crops were possible. 

In both Laguna and Central Luzon, rice is harvested by sickle, 

however, the threshing technique differs greatly. Virtually all rice in 

Laguna is threshed by hand flailing. Historically, the harvest laborer 

in Laguna received one-sixth of the crop in return for harvesting and 

threshing. As IV increased yields, a sixth of the production meant that 

harvest laborers realized a higher wage rate. In addition, the land re

form and population growth created a labor surplus situation in Laguna. 

landlords were reluctant to lower the one-sixth share for harvesters since 

this proportion was deeply rooted in the patron-client relationship of 

Laguna. As a result, a new system has evolved whereby harvesters con

tribute weeding labor at no cost in return for the right to harvest at the 

traditional one-sixth share. Interestingly, this system is perceived to 

be advantageous to both landlord and tenant, as well as landless laborer. 

The landlord obtains weeding labor for "free" and does not pay a larger 
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share to harvest laborers. Tenants can utilize family labor in rice pro

duction, but find the new arrangement releases them from the task of locat

ing labor at the time of peak harvest demand. And landless laborers find
 

that by participating in weeding they have assured access to harvest activ

ities and the resultant one-sixth share of an increased yield. It would 

then appear that the social structure and patron-client relationship in
 

Laguna have been strengthened by the dual forces of land reform and 

modernization of rice production.
 

In Central Luzon, rice production was carefully controlled by over

seers on large estates. Since the early 1920's a very significant part 

of the rice produced on these estates was threshed with large mechanical 

threshing machines. There were two fundamental reasons for use of the 

threshing machine. First, laborers were not as numerous during the peal, 

labor periods, such as transplanting and harvest, and second, the thresh

ing machine was used as a control mechanism to insure that the landlord 

received his agreed upon share of production. Briefly, the pre-land re

form harvest system of Central Luzon worked as follows. The harvest 

laborer would cut the rice, receiving a wage either on a daily basis or 

for cutting a given area of land. The bundled rice was stacked in the
 

field awaiting threshing; there was little risk of waste or spoilage since
 

indigenous rice varieties didn't mature until after the wet season ter

minated. The threshing machine, either owned or leased by the landlord, 

would arrive at a particular site and under the watchful eye of the over

seer the threshing operation took place. The landlord and tenant shares 

were designated after payment of 4-6 percent to the operator of the 

threshing machine. 
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With the advent of the land reform, the parcels of land operated 

by farmers were considerably reduced making mechanical threshing less ef

ficient. And with the introduction of MV, the wet season crop was har

vested while fields were still flooded and muddy. This made it impractical 

to stack the cut rice or move the heavy threshing machines from one site 

to another. By 1978, virtually all of the large threshing machines had 

been abandoned, with threshing becoming a hand operation as in Laguna. 

[n Central Luzon, agricultural technology, and specifically, irrigation 

during the dry season and IV, have led to double cropping and a more uni

form demand for labor throughout the year. This, in addition to the land 

reform and the demise of mechani zed threshing which symbolized hacienda 

control, has led to a significant change in the class structure of those 

producing rice. 

Certainly the shift to hand threshing has provided a significant 

increase in labor required; landless laborers have been the beneficiaries. 

This is verified by Ranade (1977) through production function analysis, 

and Kikuchi et al. (1978). Kikuchi found that the average cost of harvest

ing and threshing was 765 pesos/ha, with 247 pesos/ha (32 percent) going 

to capital. Under the system of hand threshing the total cost was 812 

pesos with no payntint lo capital. The absolute quantity of hired labor 

also increased subs tanti;ally. It would appear that in this instance the 

much maligned Green Revolution, coupled with land reform, has led to a more 

egalitarian structure:, with the lot of the landless laborer improved. 

Chittoor l)istrict, India. I n all of the study villages of Chittoor 

District, caste is a major factor in land ownership and socio-political 
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status. In the District as a whole, Brahmins, Reddys, Kammas, and Balijas
 

are the main landowning castes. In the four sample sets of farmers the 

Reddys and Kammns predominate--out of 99 sample farmers only one is a 

Brahmin and only two are from scheduled castes or tribes. Thus the sched

uled castes, despite constituting approximately 20 percent of the popula

tion, are largely excluded from landholding, and serve primarily as labor

ers.
 

In contrast to Indonesia and the Philippines, it is comparatively 

unusual for land to be rented out, and most landowners farm their own land. 

No major land reform has taken place since the end of the 19th century. At 

present, land reform legislation is on the books; however, no action has 

been taken and fear of land partitioning is not a factor in determining 

how land will be used or in long range capital expenditures. 

Relationships between landowners and landless laborers are consider

ably different than in either the Indonesian or Philippine study areas. 

Virtually Ill non- family labor on sampled farms was hired for wages; share

cropping and tenant farming are not practiced. On larger farms, some labor 

is hired oi an annual basis with snall cash payments made to the male head 

of aihired family. These relationships frequently last for many years and 

several generations of indentured labor are not uncommon. There are a 

variety of parquisites provided, the most common being clothing and food. 

Hlousing may be in the form of allowing the hired family to build on land 

owned by tho landholder, or in some sampled homes quarters were provided 

for long term labor. This "indentured" relationship exists for 10-15 per

cent of the total labor hired by the sampled households. 
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The bulk of hired labor might be referred to as "casual" labor
 

hired on a daily basis, or for some activities, contracted on a piecework
 

basis. Sugar cane laborers may be paid by the day or for harvesting a
 

given are of cane. Some longer term contract labor, for periods of 1-3
 

weeks, may be used for specific tasks such as planting sugar cane or weed

ing paddy. Labor is most scarce in Mldanapalle; this is reflected in higher
 

wage rates and more labor being carried out on a piecework basis. Daily
 

wages in this cluster of villages average about 20 percent higher than ir
 

other sites. Hired labor is used in harvesting rice, but daily wages are
 

paid, rather than harvesters receiving a share of the crop. Wage rates
 

may rise from 4.5 Rp/day on the average to 6,0 Rp/day during the harvest 

season.
 

The reader should keep in mind that all of the householders sampled
 

were landowning. Although caste is important regarding social status and
 

political influence, the size of land holdings is the most impor-ant deter

minant of wealth. Landless laborers were not interviewed; their economic
 

and social status is considerably below the landowners in Chittoor.
 

The Distribution of Productive Assets and Land/Labor Ratios
 

The way in which land is distributed among rural families, and the
 

availability of land per capita importantly affect agricultural practices
 

and the potential for increased agricultural output. The average size of
 

land holdings differs significantly between the study sites. It is ludi

crous to presume that these three areas which constitute mere specks on a
 

map of Asia are representative of the entire continent. The patterns of
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land ownership are such an important factor that it is desirable to pro

vide statistics concerning average farm size and the distribution of hold

ings in various size categories for as wide a range of Asian locales as
 

possible. To this end tables 1.12, 1.13, and 1.14 are presented on the
 

following pages. They supply data for specific locales in five important 

rice producing nations of Asia. These tables are presented in advance of 

an analysis of the Indonesian, Philipnine, and Indian sites in order to 

provide an overview of the area and as a reference for similar measures 

which will be presented for the study villages. 

Table 1.12 shows average farm size and the proportion of farms in 

nine siCo catogories. The largest holdings are in Thailand, where two 

sites sho: farm sizes over 7 hectares. The Indian sites exhibit con

siderable variability. Two have average holdings of .6 hectares, but four
 

show average farm sizes in excess of two hectares. The sizes of the Indo

nesian sites cluster around .5 hectares. In the Philippines, the size of
 

farm holdings varies from locale to locale with a range of 1.2 to 3.9
 

hectares. The table also contrasts patterns of land holdings by size 

category. For example, in Cidahu, Indonesia, 38 percent are under .3 

hectares, while none of the Thai villages had farms of less than .3 hec

tares. 

Table 1.3 shows Gini coefficients, which provide a rough indication 

of the equality of land holdings. In theory the coefficients can range 

from zero to I. A Gini coefficient of zero would indicate perfect equality 

of land holdings., i.e., every farmer with exactly the same size farm. As 

the Gini coefficient approaches 1, it provides an indication of the in
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/A8P 1. 13 Cumulative Distribation of Area by Farm Size for 30 Asian Rice Villages, 1971/72 ___- ___""' 

Class-SizeT(ha) 

I < d~it~75. 2.0~ 3.0T-o 

L,:itL on COOtfofiLni. "n0.3 0.49 0.9 1.9 2.9 3.9 4.9 9.9 10 

---------------------------------------------------------------------------------------------

"edapulleru 0.56 0 1 2 7 17 21 28 50 100 
Tarnat 0.42 0 2 13 42 57 76 300 
arain 0.43 8 3 14 39 63 00 

Cajanu r 0.38 0 1 7 25 46 67 79 300 
Ilusai.a I IY 0.34 0 0 1 3 16 23 34 82 300 
Asiokuagar 0.27 0 *1 3 3 38 61 85 100 
Kandarpur 0.32 7 27 56 10 
KKor1)ada 0. 12 9 2 57 93 100 

Inuonesia-
Nga jatL.n .34. 12 45 55 100 
Kaumnn 0.10 8 24 65 300 
SIhntioaP 0.2') 8 17 74 t00 
S dwu Iuyo 0.25 10 46 95 3on 
Cidaho 0.36 14 25 57 91 300 

W'L Malaysia
~S~r0.24. 1 30 46 97 300 

MTra- i 0.27 3 6 46 8 5 7 0 . 

Tha iIand. . j 

Ra i Rot 0.18 0 0 3 ?2 100 76 t0' 
"on " Sari 0.24 0 0 0 : 2 2 33 66 300 
S. Kach,.n 0.25 0 0 0 17 2 17 7 56 300 

Philippines 
San Nicolaq 0.13 0 0 0 10 47 86 92 100 
tiMaImb a 0.20 .0 0 3 5 31 76 82 300 
HalliPon 0.37 0 0 0 2 3 48 73 100 
Canlpani 0.27 0 1 6 42 78 94 100 

Mar:)s0.38 1 2 35 . 50 73 83 88 300 
Tab-Ing 
B. Nu1Welbk 

0.4,3 
0.28 0 

6 
0 

1 8 
4 

51 
38 

85 
79 

300 
95 300 

5Silmnagia 0.38 0 0 5 28 52 65 75 100 
Hu Iu11ca, a. 25 0 0 0 16 95 t00 
Ma Iuno 0.'.6 0 0 2 37 44 .,1 57 300 

*Ca pay, irm 0(. 22 0 0 1 27 72 94, 100 
Cabpang i 0.22 0 0 2 1*7 44 53 57 13)0 

Source: IRRI (1978a), p. 102. 

";: : =; %l .;'r( ? = : 



59 

III. E 1. I4.--)0itribut In of ((wr lip IhIin, j Rak,.,I Is i f: IaCoo-Ii)' nt f)r So l-- tf-d Farm VilI iageia 
in ,A.,11 

(; Ti C IlltI aI vo ,1 faa-ta .i fa at f Ur l atI vi. I ,f hold ingsl.aa ,at aaat c,). - I0 201 II) ,'ci l] lt) ,'II 8(1 !( 95 01) 

Lot ItI no9 
aAIllahr :a I' r lda.sh 

l'I) ijl, laI(ra .56 I I a 10 1 I1I 21 4(1} 51 15 1001
f [Itt hI. ii 

KanI~laprtm 32 1 Ia II 18q 24 13 4'. 58 75 85 O0 

K;.:r 1.a ia .32 3 6 11 18 25 35 45 60 75 85 100 

II i I fidaaI 

Nlapl h.-r S6 2 I0 17 25 13 42 454 5 78 I00 

K , rpIa .312 2 5 9 18 2( 35' 35C' nlt nIt; av 56 72 83 100 

N -I Is 'I.24 3 8 15 23 0 40 51 65 80 89 Io0 

Mr ajth .If 3 8 14 21 20 -1 50 64 70 89 100 

Thai l ana 

Siphar Hurl 

Rai Rot .18 4 In 25 44 55 116 33 82 90 100 
tJnii, S;Ira i .24 4 10 16 24 33 41 1 63 16 85 I00 

;,a Yralcham .25 3 7 14 21 I0 4) S1) 63 19 88 I10 

t,*ia'tI'ta ; 

1a.-Io 1,; .13 1 10 18 21 15 45 51 i9 83 90 100 

4at I I .'I b.20 5 II 19 2(6 15 45 56 66 80 89 100 

PLO)I pI. 1 5 12 Is) 22 15 45 56 68 83 89 Io0) 

Lv yt.. 

Ma,,, .18 2 5 InI 15 22 31 41 53 71 82 100 

I p:;Ipa .27 4 9 14 29 49 63 79 820 38 8? 100 
I a,-,nv. .43 2 , 8 13 28 55 15 85I9 40 100 
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f 	 imulc ve of 
-'", .- ." . ,." --- %W : 7 ,-- ' - A . , ;; I 

,i,:!'!i! . L ey in N..-uwebe . 13 10 0 1 33 - 54 . .. 60" 8... 8.:.:.9 , 1'r0< :. , .}ii t" 	 :.c 20 21" :,0 60 00 0Bpynte 	 10eb 209 301 .40 51 6 0 80 	 0 

Sinnyawan I- 3 112 12 12 23 30 40 52 69 80 I00 . , 

"ot ihato .c
 

BIuluiaon .25 4 9 18 28 37 42 59 70 84-90 100
 

Ut tar Pradesh.Ini 

Dhanlmr-Vijaypur .28 3 . 7. 13 2o3 27 35 44 57 75 a 5 100 . . 

Ca itnur .18 2 f II1 7 24 J3 43' 5' 7 -81 100 
r

Iloaahally . 2 " 2'6 44 55. 09 83 90 100 

Ahkagar -. 27 3 .4 15 22 -10 40 51 64 79 86 lO0 .s 4 
* Indlones ia 	 " 

East Java 

Si.Iomul ys .25 t4 1) 11 24 0 40 SI 62 80 89 10 

Contr l Java ' 

APlunong .25 9 15 21 12 4 2 51 0a 7 7 86 100 

Katnawi n 1 04 11 25 is 47 10 79 88 1oo 

Co	tabatO . 

Ca I yuran .22 4 14 6 24 33 43 54 67 81 90 100 

CabpanPi .22 II is 24 34 t4 55 68 82 90 100 

malta,1 .4) 6 15 28 4 55 1003 II 20 35 4t 65 

Source: IRRI (1978a), p. 106.
 

a 	 Iva ar, comul it v. r 9 1 at n f f ( t :eLI f hIld ings intnerp o ited fr tnt i iv iualue;n 1 fv rm1are a, 

Lrt!iz cti rve if eicI v ill ate. ailm size group I r, Iifnt r oi~t for each village.
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creasing disparity of land holdings. Thus, a Gini coefficient of .1
 

would indicate fairly equitable land distribution, while a coefficient
 

of .8 would indicate that a relatively small number of farmers held most
 

of the land. table 1.13 then, the most landAccording to inequitable 

holding exists in Pedapulier,, India, with a coefficient of .56. In gen

eral, the distribution appears less skewed in Indonesia with coefficients 

averaging .30. It should be borne in mind that Cini coefficients are
 

rather crude 
 measures and are used here only as a rough analytical tool. 

The relative magnitude of the coefficient is far more important than the 

absolute value, since they can be easily distorted by imprecise definitions 

of land ownership ("tenants" versus "sharecroppers"), as well as imprecise 

measurement of land "con trol led" and land "oned." 

Table 1.14 provides another way to look at the distribution of land 

holdings. Some interpretation may be in order. For example, the table 

indicates that in Pedapulleru, 1 percent of land holdings are held by the 

smallest 10 percent of farnrs, while the 10 percent of the farmers with 

the largest holdings own 43 percent of the land (100 minus 57). 

Vil lag: A, Central Java, Indonesia. The poptu lation density of the 

village at the time of the survey was somewhat below the average for Cen

tral Javanese villages. Measures of average size of holdings by different 

size categories Village presented tables and Atfor A are in 1.15 1.16. 

a density equivalent of 768 persons per square kilometer, the population 

pressure on the land is less than half of that reported by Utami and 

Ihalauw (1978) for the IRRI survey villages. This difference in popula

tion-to-land ratios is not fully translated into differences in average 



TABLE 1.15.--The Distribution of Land Ownership, Operation, and Control in Village A, Central Java,
 

Size groups 

(hectares) 

None 


0-0. 100 


0.101-0.200 


Subtotal 


0.201-0.300 


0.301-0.400 


0.401-0.500 


Subtotal 


0.501-0.600 

0.601-0.700 


0.701-1.00 


Subtotal 

1.01+ 

Total 


Source: Hart (1978), 


Ownership 


?-rcent ,,f Percent 
hjuehjlds of land 

48.8 0 

2.4 0.4 


0 0 

51.2 0.4 


5.8 3.8 

9.4 8.0 


4.6 4.8 


19.8 16.6 


12.8 16.5 

5.8 9.4 


2.3 5.0 


20.9 30.9 


8.1 51.1 

100 100 


p. 91.
 

Indonesia
 

Operation 


?ercent on Percent 
households of land 

34.9 0 

7.0 1.5 


11.6 4.1 


53.5 5.6 


11.6 7.3 

8.1 6.3 


8.2 8.4 


27.9 22.0 


4.7 6.2 

2.3 3.6 


4.6 8.8 


11.6 18.6 


7.0 53.8 

100 100 


Control
 

Percent of Percent 
houseIholds of land 

33.7 0 

12.8 2.0
 

7.0 2.9
 

53.5 4.9
 

9.3 5.5
 

11.6 10.1
 

5.8 6.2
 

26.7 21.8
 

7.0 9.4 

3.5 	 5.7 

0 0 

10.5 15.1
 

9.3 58.2 

100 100
 

http:0.701-1.00
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''-CmuatvTABLE 1. 16~ FeuncDis t~r-~~~i-~soi Qp er~axedHtldings4in 
Tem fNme adAe ySz Class, Vilg A, Cen> a ndns a'~al'~.. 

*, t-A A - - - - - - - - - - - - - - - ~-" 

TABlFinI 6 Cuult vretien Ditistitions ofuOpeatie Hdtributin-"' 
siem(ha)WeKndofenuberiof holains~i1g A, G~ area~mt~nstr 

0 .1.A '0 .39 91 
 .
 

0.30 0.5.~ 68. 
 26 -5 

A .50 1. -805.
 

.00 plu 100.0100.
 

oldingdate fr4Hativ distrbutio Cuuatv dit9b1.n
 

sizb "-~'F idin~~7)AtJof 




<9~7, YF~ 

.79 9 as co 00 .5 ',a 2'hectares .dto 


intethe RR uve'ilae nIndones fa. ,Thi's n:y be u t
 

facttheproporiontat oflandless'huseholds is so mewhtesinVl
 

lagAalithough?, ascnb enfo al .1, h rprino'ad
 

Sless households isstil high,: wih4 peren.....ownin I nd3 pr
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1.:I,16. This is not precisely-in te .same form .as!the. data presented ,ini): :.:)

' table 1.12, but it :is adequate' t facilitate comparison :withte te
 

Centrno opang lland. Butvjean ahesef agrePunde rstate thbe.
 



ofoeainlholdings~i'n the smallestN category (even after ecluding~ 

'"hlig" 
 of less tha' O.I~hectares) 'but there jwouldN~seern~tobe a ',2N
 

N higher proportion of large farms.N ' h 

NThis 
 ilast observation is not imm~ediately'deducible. fro'tbl"112 

but .is based on the additional facts' that in Village A there are at least, 

two holdings larger than 4'hectares (the headman and secretary have land 

'grants of 9.4 and 4.6 hectares, respectively) and that over~54'percent of.
 

land is ini oprated~ holdings larger than one hectare (table 1N.16); whereas
 

the largestj0 percent of holdings owned in Nganjat, Kuhuman, and Pluneng,
 

contain only 35, 21, and 23 percent of the land, respectively (table 1,.14). 

Moreover, the Gini coefficient implied by the data in table 1.16 for 

operated holdings in 'the village is a rather high 0.53, indicating 'asub

stantial degree of inequality." To further compound this picture of an N 

unequal pattern of control over productiveassets,' the only'other major'>.
 

.. >'''type 
1'of asset in the village,'the 20 hectares of fishponds,, also appear
 

to be owned predominantly by the larger rice farmers, since, as Hart
 

'(1978, p. 94) reports, the average fishpond owner controls 1.24 hectares
 

of. land.''N
 

The distribution of secondary productive' assets--primarily homeNN'
 

gardens and livestock--is somewhat more equitable than that'of rice land,
 

but is clearly closely related to the control of rice land '(table 1.17).
 

K~.A household that does not own the, land on which its house stands is known 

as _________.Whie thepenumpang does not generally pay rent, owner 

'o6f the land is entitled'to the produce of any trees on the land surround-

NThis
ing the house. land is usually too small for cultivation of anything> " 



TA4~.~ABLE,1.17. -I nterrclass Diffe rences in Ownership.of Secondary Productive
 

-7 -7-7---- A-, Central7Java ,'.Indonesia
,,-Assetsi-.V-ill-age-

'.~ .	 4 .'. Class I, Class$iII 'Class I.II '.4'F 

Home garden and house plot
 
ownership:.4..4
 

'I.'No. of owners/class> 	 18 ~28, 22 

,96.6%of owners/class,: 	 90.0 59.5 

.1060'Avg. areai(owriers 'only)' Cm2) 	 488 384'. 

'>' - Avg. area (all households). Cm2,) 954 471 228 8.31 

~~ 	 Home, garden availability for 
cultivation:A,," 

*No. of operators/class' 18 28 22 

%~of operators/class. 90.0 96.6 59.5 

Avg. 'ar'ea (operators only) Cm2) . 881 387 313 4.19 

Avg. area Call households) (m2) 793 373 186 6.33 

Avg. 'value of other productive' -. 1 . 

~44 assets 5'444, ,, 	 (RpIOOO):D 

Livestock 	 ' 60.1 '8.8 2.1 4.99 

~Agricultural equipment 14.8 7.0 ;3.0 5.02
 

Fishing equipment. 1.6 1.1 0.18
41.4, 


Source: Hart C1978), p. M0.- - .4 

aThe total area of the compound minus the area of the ho se. 

.bRp 420 $1. ,. 4. 
=U.S. 


http:Ownership.of
http:TA4~.~ABLE,1.17


other than a few herbs. Irngeneral, pekarangans (home 1gardens) 'in the

sdy village are smaller and less inteinsively, cultiae than has been-' 
~' reported elsewhere in Java, although fruit trees (primarily coconut and ' 

banana) grow in abundance. O',othapparn reasons' for the low inten

sity of cultivation is that the'area surrounding 'the'house is used for ' , 

'drying rice at harvest time. 

*The sampled Village A households were divided into three classes. 

Class I households are those judged to have sufficient 'assets to' be, self

sufficient, with a net income equivalent to 300 kg milled rice per con

sumer; Class II households are those with sufficient assets to cover 

staple food needs of 150 kg milled rice per consumer; and Class III house

holds do not control sufficient 'productive assets to meet even staple food 

needs. Three of the lretClass Ihouseholds own water buffalo which arej 

used for the plowing and harrowing of the households' land, and are also 

hired out. The buffalo population of the village has apparently declined 

over time, and there has been a marked substitution of human for animal 

labor in land preparation. Eleven households own ducks, and for three of 

these (two in Class II and one in Class III) the'sale of duck eggs consti

tutes a major source of income. Virtually all households own a' few chickens 

which are an important form of saving for the poor, as chickens are fre- - -

quently sold in the slack season before the harvest. 

While the quality of housing and the range of household pos'sessions 

of even the wealthiest" households 'are very modest by Western standards, ' 

inter-class di'fferences in' "householdcptl are enormous (table, 1.18). 

K 
1 These disparities are so marked that one can 'often guess' quite accurately 



STABLE, 1.18 -- te~ lass Differe nces, 1-n Household, Posses's Lnsi--in Village-'A,~'277. 

Class I Class II Class III 'F
 

Avg. value of household . .. ...... 
possssons (p'0OE T7 

54' 
Kitchen equipment 28.9 8.1 4.4 20.15 . 

Furniture 65.3 18.3 5.3 26.96 

Durablesa 30.9 . 2.3 1.3 25.08. 

Vehicles 34.2 2.2 0 2.74-

Avg. value of house (Rp'000) 504.0 161.2 29.1 33.57
 

Source: Hart (1978), p. 109.
 
a4ew m r
 

.. .:: a:Sewing machines, :radios, tape rcecorders, .;and :clocks.:. ;;:): ::. .:::; 

444' ',04 

Vi : ! i I L } : ! i : 1 ;i : i : 1 ; ' i i, : ! '~ ] ; 1 1 ! i! !~ i i 1 <: i , w t i1 ' ' ] li ' ' G I : - , i; i~ 

444ii4 (i ii4 

, (: ;4 ;:;::;) .i44 : 

4<44
 

44 . . 14<i 
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-'---- h~u e- fd-f ri s -n !----Aait"rCr't 6 m s u 

household a 

wit mu cotaiinglitle r bd 

howmucd riessn controma lswidweshtmd fwvnboot 

flors th thawooean frae.Svera
 

ine-lsgfr6cs in the Bette 


wosiodan have tie orpcementfloorsadosingl thdroof nt oThtyieal-.
 

bricthese village quality househonsluto d..

located to housework..
 

-Laguna and Central Luzon, Philippines. In the case of these survey
 

areas, samples were drawn-from farm operators within villages and no at

tempt was made to study the whole population or the entire village area.
 

.The 
 same holds true of the Chittoor Dititsuyin Andhra Pradesh. -

Consequently population-to-land ratios for bothtK~ Indian and Philippine,., 

study areas, and the cumulative holding size distributions for the -popu- --

lation are unknown. Fortunately there are data from a survey conducted in

*Central Luzon which .do allow generalizations on the distribution of land .

holdings.. 

Kikuchi et al. (1977) studied a Laguna barrio in depth, which, be-. 

.- cause of the homogeneity of the area, might be expected to exhibit charac-

- -teristics similar to Cabuyao and Calamba. -Table 1.19 displays data for. 

-*this 
 Laguna barrio, showing the distribution of area and holding numbers
 

--- by size class of operated holdings. It will be seen from this table that 

- .- the average holding size of 2.0 hectares in 1976 is slightly above the 1.8. 

and 1.7 hectares for Cabuyao and Calamba, respectively. Inspection sug
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gests that the degree of equality in land operation in t arrio is not
 

particularly high, and in fact the implied Gini coefficient is 0.38. As 

can be seen from table 1.13, this is a relatively high figure for a
 

Philippine village and is appreciably higher than f hree IRRI
 

sample villages in Central Luzon. These villages, san icolas, Malimba,
 

and Mahipon, which are all inCentral Luzon, have comp rable Gini coeffi

cient values of 0.13, 0.17, and 0.20, respectively. .
 

While discus'sing Kikuchi's data, it is perhaps of interest to note
 

the observed distrib o changes through time. Between 1966 and 1976
 

it appears that the number of both landlords and farm operators increased,
 

but the increase in the former of 25, greatly exceeded that of 8 in the
 

latter (see tables 1.19 and 1.20). This pattern is consistent with the
 

land reform which, as already noted, had the objective of reducing large
 

landholdings and changing tenaits intoowners. Nevertheless, it is rather
 

surprising that landowners outnumbered operators by 66 to 54 in 1976. This
 

is especially so in view of the number of landless worker-families in the
 

barrio that may be assumed to be striving for tenant status. According to
 

the interesting.data collected by Kikuchi et al. (1977), presented in 

tables 1.21 and 1.22, there has been fairly rapid growth in the number of 

landless households, from 20 in 1966, to 54 in 1976. Of further interest 

is the fact that approximately half of these households are immigrants 

(as are also half &f the farming households) who have been attracted by
 

perceived opportunities for work. Immigration on this scale suggests a
 

high degree of fluidity in labor warkets and social systems, and it also ' . .
 

suggests that there is still growth in l demand.
 -bor 

,:#' :;: ::::;:;sugge~ts:i ".:S' ': .... .... l Ibe~e ~ a ,,: .! • . . . .... 



TABLE 1.20.--Distribution of Landlords Owning Rice Land in a Laguna Barrio, Philippinesa 

1976 1966 
Area 

Landlords owned Landlords 
(no.) (ha) (no.) 

Distribution by residence: 

This barrio 4 2.4 3 

The same municipality (except this barrio) 34 56.6 32 

Laguna province (except this municipality) 7 11.7 4 

Batangas province 14 17.6 2 

Rizal province 5 15.7 0 

Man i I a 1 2.2 0 

Baguio 1 2.0 0 

Total 66 108.2 41 

Distribution by ownership size: 

Less than I ha 20 10.2 na 

I to 2.9 ha 34 46.2 na 

3 to 6.9 ha 11 38.2 na 

More than 7 ha 1 13.6 na 

Total 66 108.2 na 

Source: Kikuchi et al. (1977), table 8. 

aonly for the areas that the farmers in the barrio are cultivating. 
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TABLE [.21.-- Changes in the Number of Households in a Laguna Barrio, 

Phi lippines a 

Farmers Landless Total 
Workers 

1966 46 20 66 

(70) (30) (100) 

1974 55 40 95 

(58) (52) (100) 

1976 55 54 109 

(50) (5o) (100) 

1974/1966 1.20 2.00 1.44 

1976/1966 1.20 2.70 1.65 

- -- - --- - - - - - -- - --

Sourc,: Kikuchi ot al. (1977), table 4. 

hPrcenLages in pre.'trenLses. 



TABLE I.22.--Causes of the Formation of Households in a Laguna Barrio, Philippines-

Migration Independence 
Farmer Landless Farmer Landless 

Date of house- worker Total house- worker Total Total 
household hold hoonehold (3) = hold household (6) = (7) = 
formation (1) 2) (1)+(2) (4) (5) (4)+(5) (3)+(6) 

------------------------------- Number of households a -

Before 1939 2 - 2 9 2 if 13 
(15) (-) (15) (70) (15) (85) (100) 

1940-49 4 1 5 5 3 8 13 

(31) (7) (38) (38) (23) (61) (100) 

1950-59 2 1 3 9 6 15 18 

(11) (6) (17) (50) (33) (83) (100) 

1960-69 5 2 7 10 12 22 29 
(17) (7) (24) (35) (41) (76) (100) 

1970-76 6 11 17 3 16 19 36 
(16) (31) (47) (8) (45) (53) (100) 

Total 19 15 34 36 39 75 109 
(18) (14) (31) (33) (36) (69) (100) 

Source: Kikuchi et al. (1977), table 5. 

aFigures inside of the parentheses are percentages. 



Perhaps it should be observed that there is every reason to suppose
 
that the sampled farms are representative of conditions in Central Luzon.
 

• .. , , , .. . . " ' : . , , ...-

The average sizes of holdings in the samples are, as expected, appreciably
 

higher than for the village in Central Java, reflecting the lower man-land
 

ratio in the Philippines. As will be seen in later sections of the report,
 

agricultural changes'and responses observed on the sample farms are also
 

consistent with what might have been expected. Ranade (1977) did not
 

collect information concerning non-land assets, however, it'is useful to
 

have some background knowledge as to the quality of housing, availability
 

of potable water and other indicators of rural welfare. Guino and Barker
 

(1976) have data describing housing characteristics for two farming com- . U 

munities of Central Luzon. According to the data virtually all farmers
 

owned their own homes, although dwellings varied in quality. Since the
 

advent of MV and other technical improvements in agriculture, nearly half
 

of the surveyed farmers had made substantial improvements in housing or
 

purchased consumer durables. Proximity to arteries of transportation . 

importantly influenced the spread of technology and hence, observable im

provements in level of living. For example, nearly 64 percent of houses
 

close to market centers had metal roofs; 78 percent had concrete walls,
 

and 38 percent had indoor toilets. In households more distant from trans

portation or villages the percentages were respectively, 52, 61, and 18.
 

Inspection of these data indicate an improvement in housing and sanita

tion for all classes of households.
 

Chittoor District, India. The average size of the sampled holdings
 

in Chittoor District, at 4.55 hectares (table 1.23), is appreciably larger 

2£ .. .... ,. ::.... . .. . ... .. . 
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TABLE 1.23.--Selected Characteristics of Farms in Eight Size Ca~tgorivis in Chittoor Di LricL, India, 1976 

Opera- Number of Operated area Net Area sown . ' Gross crpped' 
tional farms (acres) . - as % of oper- area As of 

* 5size 	 aLed area operated area'.. 

3 2 3' 1 2 3, 1 2 3 1 2 3 

0 - 2 3 - 3 1.00 - 1.00 100 - 00 189 - 189 

I2-4 15 - is 3.29 - .3.29 94 - 94 142 

4 - 8 30 4 34 5.96 6.73 6.05 97 93 '.
97 

127 99 123 

8 - 12 1I 6 17 9.54 9.72 9.61 97 93 96 .133 323 129 

12 - 20 30 6 16 15.24 .15.95 15.50 94 100 96 323 158 136 

20 - 28 2 7 9 212.1q 24.40 ~23.91 95 95 95 97 115 111 

28-36 3 2 3 294)3.5 )i.50 61 300 87 . 64 128 l0o3 

36 *- 3 1 - 47 .21 47.231 - 80 80 - 91 1 

All 71 28 99 7.83 19,83 11.23 94 92 93 123 138 120 

Opera- Cultivablh Own irrigiated Own irrigated Operated area 
tional waste • fal- land as of land as t of irrigated as5 
size lows as * of operat !d area own land of total opetr

(acres) oper.ed area at.d area . 

3 2 3 l 2 3 - 2 3 1 2 3 

0-2 0 I00 0ll 100 130 300 - 100 

2-I4 6 - 6 84 - 84 87 - 87 88 - 88 

i. .. 3 1 70 73 67 73 73 66 728 7 77 76 	 1 

8 - 12 3 7 4 58 88 68 61 75 67 59 71 3 

12-20 6 0 4 4 6q 72 75 76 75 75 79 76 

20 28 5 5 ) 4 q 82 75 4 82 75 , 49 82 75 

28 - 36 39 ) 13 52 71 65 52 731 5 52 72 65 

36 - 20 20 - 44 46 46 ,, 46 46 

All 8 7 70 70 70 6) 69 69 69 69 69
 

Source: tharaswamy (3979). 

Not." 	 Figures tider (ih in No. I ref.or to non-trnc tor owners. 

Figures under column No. 2 rf!fer to LiactiLr owners. (A . 

Figuret.s under co Itiuzs No. I refpr to all firus. " " 

} 
 .4 
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than for Central Java and the Philippines. It does, however, seem to be
 

a fairly characteristic size and is close to the 4.7 hectare average hold

ing for the IRRI survey village of Pedapulleru in Andhra Pradesh (see
 

table 1.12). There is, however, a wide distribution of sizes around this
 

mean, and three out of the 99 sampled farms exceeded 14.6 hectares, with
 

a mean area of 19.1 hectares. Since 70 percent of the area on .". sample 

farms is irrigated, this relatively large size cannot be attributed to
 

inherently low productivity. Rather, it reflects the mch lower popula

tion-to-land pressure which exists in India in comparison to Indonesia
 

and the Philippines, and which is illustrated by the last column of table
 

i.7.
 

The Gini coefficient implied by the data in table 1.23 for the re

lationship between holdings and area farmed is 0.41. This is higher than
 

for the other study areas, indicating a greater degree of inequality in 

land operation, and this too is consistent with expectations formed on the 

basis of the IRRI survey data reported in table 1.13. However, it is evi

dent that this crude measure of inequal i ty of land operation in Chittoor 

overstates the case; for as can also be seen from the last column of table 

f.23, the proportion of the area irrigated is substantially less for large 

than for small farms, indicating that the inherent productivity per hec

tare of the small farms is higher than for the large farms. This, while
 

also to be expected, does suggest that the degree of inequality among
 

operators of land is not as large as it superficially appears to be.
 

Before considering the data on ownership of productive assets other
 

than land in tables J.23-1.25, it is important to note that the cluster of
 

http:J.23-1.25
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'ABLE 1.24.--Average Value of Agricult.ura l Assets per Farm, by MechanA
,zation Class of Farma Chittoor District, India, 1976 ('000 Rupees) 

(:Iass-S ize of Farm "E,-cre-T

0 2 4 3 12 20 28 36 All 
t') to It) to to to to Farms 

2 4 8 12 20 28 36 + 
1r ad i t i ona I 
Irl) ll lnoll Is9fi 

1 0.2 0.5 0.8 1.6 1.2 1.2 0.9 - 0.9 
2 - - 0.2 0.5 0.7 1.0 1.2 0.7 0.7 
3 0.2 0.5 0.7 1.2 1.0 1.0 1.1 0.7 0.8 

Ir r i tt i,)n
Eq t i pinet

1 1.2 2.7 3.9 3.6 6.6 5.5 9.9 - 4.0
 
2 - 3.3 5.5 7.6 5.7 9.0 5.5 6.0
 

3 1.2 2.7 3.8 4.3 7.0 5.7 9.3 5.5 4.6
 

Trac Ltors 
1 ....... -

2 - - 30.0 33.3 30.5 32.1 42.5 31.7 32.4 
3 - - 3.5 11.8 11.4 25.0 28.3 31.7 9.2 

Suga rc an o 
Crushers 

- 0.1 0.5 0.6 1.7 1.5 2.0 - 0.6 

2 - - 1.6 - 0.6 0.5 - 16.7 0.7 

3 - 0.1 0.6 0.4 1.3 0.8 0.7 16.7 0.6 
Livestock 

1 'I.3 2.1 2.2 3.0 4.0 6.7 4.1 - 2.7 
2 - - 2.5 2.4 4.1 3.9 7.4 4.4 3.7 
3 1.3 2.1 2.3 2.8 4.0 4.5 6.3 4.4 3.0
 

Dwel l ing 

1 7.9 19.2 17.6 24 .5 31 .4 57.7 6.0 - 21 .5 
2 - - 9.0 28.8 28.7 32.9 40.0 26.7 27.5 
3 7.9 19.2 16.6 26.0 30.4 38.4 28.7 26.7 23.2 

Land 
1 11.7 60.9 112.4 144.5 230.5 292.6 323.0 - 127.6 
2 - - 145.4 192.5 235.1 368.9 523.8 436.2 288.8 
3 11.7 6(.9 116.3 161.4 232.2 151 .9 456.9 436.2 173.2 

1 1.2 1.9 2.4 2.7 3.4 2.9 1.0 - 2.5 
2 - - 1.8 7.1 4.5 5.5 21.5 4.2 6.1
 

3 1.2 1.9 2.5 4.3 3.8 4.9 14.7 4.2 3.6 
Totalc 

1 23.4 87.4 140.0 180.6 278.9 368.0 346.9 - 159.9 
2 - - 193.7 270.2 311.6 450.5 645.4 510.9 365.8 
3 23.4 87.'t 146.3 212.2 291.2 432.2 545.9 510.9 218.i 

Source: D r,) . 1 ) .r:i:;s (w, 
= = 
I = , --m-tr ,t,,r- ),ni :,, far ; 2 t r acttr-owni ng farms ; 3 all farms. 

oO rr, I, u;n it 11inlv )i firm h it ngs', .-. , tractor, cattle 

and It:l~ 

-'i.,caius,' of r ,ni ,*rror.; the row totals are not always exactly 100 

f ' rcl '' l'The o)ff icial exchange, rat' in 1976 was rupees 8.94 US $1. 
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2 5 "FABl,1 I . .-- Avor ,ig PropOrL i onal Value of Agricul tural Assets per Farm, by 
Mechani . ::t ion Class of FarmO, Chitt oor District, india, 1976 (%) 

Class-Size of Farm-acres) 
0 2 4 8 12 20 28 36 All 

to to to to to to to Farms 

'rrad iit onal 
I i 1,',n fl tI 

2 4 8 12 20 28 36 + 

1 1.0 0.6 0.5 0.9 0.4 0.3 0.3 - 0.6 
2 - - 0.1 0.2 0.2 0.2 0.2 0.1 0.2 
3 1.0 0.6 0.5 0.6 0.3 0.2 0.2 0.1 0.4 

I r r i ga L ion 
Equ i preen t 

1 5.0 3.1 2.8 2.0 2.4 1.5 2.8 - 2.5 
2 - - 1.7 2.0 2.4 1.3 1.4 1.1 1.6 
3 5.0 3.1 2.6 2.0 2.4 1.3 1.7 1.1 1.2 

Tractors 
1 - - - - - - - - -

2 - - 15.5 12.3 9.8 7.1 6.6 6.2 8.9 
3 - - 2.4 5.5 3.9 5.7 5.2 6.2 4.2 

Sugarcane 

Crushers 
I - 0.1 0.3 0.3 0.6 0.4 0.6 - 0.4 
2 - - 0.8 - 0.2 0.1 - 0.3 0.2 
3 - 0.1 0.4 0.2 0.4 0.2 0.1 0.3 0.3 

Livestock 
1 5.4 2.4 1.6 1.7 1.4 1.8 1.2 - 1.7 
2 - - 1.3 0.9 1.3 0.9 1.1 0.9 1.0 
3 5.4 2.4 1.5 1.3 1.4 1.0 1.1 0.9 1.4 

Dwell ing 

House 
1 33.8 21.9 12.6 13.6 11.3 15.7 1.7 - 13.4 
2 - - 4.6 10.7 9.2 7.3 6.2 5.2 7.5 
3 33.8 21.9 11 .2 12.3 10.4 8.9 5.3 5.? 10.6 

Land 
1 49.8 69.7 80.2 8(,.I 82.6 79.5 93.1 - 79.8 
2 - - 75.1 71., 75.4 81.9 81.2 85.4 78.9 
3 49.8 69.7 79.5 76.1 79.7 81.4 83.7 85.4 79.4 

Otuerb 
1 5.0 2.2 1.9 1.5 1.2 0.8 0.3 - 1.6 
2 - - 0.9 2.6 1.4 1.2 3.3 0.8 1.7 
3 5.0 2.2 1.7 2.0 1.3 1.1 2.7 0.8 1.6 

Total c 

1 100 100 100 100) 100 100 100 100 100 
2 100 100 100 100 100( 100 100 100 100 
3 100 100 11) 100 100 100 1 0(0 100 100 

Sourct: Dora swainy, ( P79) 
=al I )ln-t riLt,r-,wnIg,, farrs 2 tr;actor-owring farms; 3 all farms. 

both1ior :I. ; :,)ns t jmay ,f farm tui lings; .. g., tractor, cattleI 

anid p117p ;hI . 
c ,.caus,. of r,),nlin rr,,, Li, rw t.otals ar,- not always exactly 100 

pt) rceiLt. 
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villages within which the sampled farms are located were selected because
 

of their high level of tractor ownership. This characteristic is amply
 

reflected in the sample, and as can be seen from the first three columns
 

of table 1.23, no less than 28 out of the 99 farms owned four-wheel trac

tors, mostly of 35 horsepower, the 1978 replacement cost of which would 

be 60,000 rupees. None of these tractor owners are found in the smallest 

two acreage categories of farms, which largely reflects the fact that bank 

loans for the purchase of tractors require as collateral that farmers own 

a certain minimum acreage. In the case of Central Land Mortgage Bank, 

farmers obtaining loans are required to have at least 6 hectares of wet 

land or 12 hectares of dry land--most banks have requirements of a simi

lar type. Thus it is hardly surprising that the proportion of farms own

ing tractors is shown to increase with the size of farms (table 1.23) 

In addition to tractors, farms in the Chittoor sample also own
 

other important classes of inputs. In particular, irrigation equipment 

(pump sets) and livestock on average are owned to the extent of approxi

mately one-quarter and one-third of the value of tractors, and both of 

these classes of assets constitute a higher proportion of total asset 

value on small farms than on large farms. As a relatively minor asset, 

sugar cane crushers are also found on all classes except the smallest. 

Considering all productive assets other than land and dwellings, 

the average Chittoor sample farm of 4.55 hectares owned 21,734 rupees 

worth of assets, ur 1,932 rupees per hectare. At the official 1976 ex

change rate of 8.96 rupees per US dollar, this represents $216 worth of 

assets per acre. This is a far higher level of reproducible capital use 
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than was found at the other study sites and indicates the prosperous na

ture of Chittoor farming. This conclusion is reinforced further when it
 

is noted that some Chittoor farmers also owned substantial non-agricul

tural assets. For example, one sample farmer owned a cinema, one a work

shop for constructing truck bodies, another had a vehicle replacement
 

parts outlet, and two jointly operated a cotton waste business.
 

There are significant differences in the level of income among
 

these households, but none can be considered as living in poverty.
 

Eighty-five percent of homes sampled had electricity and virtually all
 

had a dug or drilled well. Housing differentials were observed, with
 

more affluent farmers having concrete homes, but even the smallest land

holders had brick homes with well-made thatched roofs.
 



Sampling Procedures and Data Collection
 

All three of the Cornell/AID studies reported here were undertaken
 

with the collaboration of an established institution or institutions in
 

the country visited. in the case of Hart's study in Central Java, the
 

collaborating institutions were the Indonesian Agro-Economic Survey (AES) 

and two local universities; for Ranade's study in the Philippines, it was 

the International Rice Research Institute (IRRI); and for Doraswamy's 

study in Chittoor District the associated organization was Sri Venkatas

ware University at Tirupati. The study sites for the Cornell/AID studies 

were selected from locations previously chosen by these institutions as
 

part of earlier, broader, and ongoing research. 

Village A, Central Java, Indonesia 

The principal investigator for all field research conducted in 

Village A was Gillian Hart. The research reported in this study consti

tuted a subsection of the Project on the Ecology of Coastal Villages, a 

joint project of AES, Universitas Dip'inegoro in Semarang, and Institut 

Pertanian Bogor. Field work was carried out jointly with Ir Suhardjo, 

lecturer at the Institut. in addition to his extensive research training 

and experience, Suhardjo was raised in a Javanese village and his sensi

tivity to different orders of meaning contributed greatly to the quality 

of the data. 

When Hart arrived in Indonesia at the beginning of April 1975, the 

three villages in the Ecology Project had already been decided upon. All
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three were villages in which AES had been working for some time, and the 

research team was well-known to the village government officials. The
 

villages were selected to reflect the range of economic activities com

mon in villaes along the north coast of Java--namely rice cultivation,
 

brnck ish wate r f ishponds (tamba k s), and ocean fishing. The study village 

was chosen because of the predominance of rice cultivation; the charac

teristics of the other two villages (in which ocean fishing is important)
 

have been described in "Second Report of the Project on the Ecology of
 

Coast l Viilaes" (1975b). 

()rigina]lly it had been planned to focus on the conditions of land

less workers in two rice-cu] tivating village situations--a rainfed vil

lage, in which traditional rice varieties were predominant, and an irri

gated one in which there was widespread adoption of high yielding varieties. 

On visiting the study site in April 1975, Hart found that most farmers had 

reverted to local varieties after suffering severe crop losses from pest 

infestation of high yild varieties. The possibility of including in the
 

project an additional rice cultivating village which had not been af

fected by pusts was investigated. However, pest infestation had been so
 

widespread in that area of the north coast that it was not possible to
 

locate such a village (this has been discussed in Hart and tladikoesworo
 

[1.975]). In addition, it soon becamc evident that including an additional 

village would pose severe logistical problems, given the constant check

ing and suipervision required in collecting detailed and comprehensive 

household data. Further, in addition to the data needs of the project 

as a whole, it also became clear that a sample of all households in the 
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vil lage wasvry'~dI~essen;tial rIryin order Zo understandI ijiF'the processes underying- iitotuttve " 

landless households i-re AtnteTsively was too restrictive. 

A census of 1iaadholdings of all households I the village conducted 

by ALS in 1974 constituted the sampling frame. Initially it was decided 

that the largest feasible sample size was in the vicinity of 80 households. 

Eighty-seven households were initially selected, one of uhich subsequently 

dropped out. In the dry season, an additional *ix households were added 

to the sample. 

The precise details of sapli-tg procedures and the type of diffi

culties 10hich were encountered have been described at length in 174ethod

dogy Report of the Project on the Ecology of Coastal Vil !ages" (1975a).
 

basic was sample of
5ib.± aim to select a aS representative as possible land

holding patterns in the rplation. Ilowever, the data needs ef the project 

as a whole were such that it, as necessary to select a sufficiently large
 

sa ,le of fishpond owning households to allow for analysis of Lhe operation 

of brackish water fishponds; this group, therefore, is sonewhat overrepre

sented. Table 1.26 sum-marizes landownership patterns in the population 

and the wet season sample of 86 households. 

Landowning households were stratufied on tha basir of rice land owned, 

and eithia each stratum a proportional sample was selected systematically.
 

The census data Irandaiaership of each household were listed in descend

ing order according to i-esidential block or dukuh. Lndowning households 

living in a particular residential block are likely to own rice land in an 

adjacent area of th village. From the basic lifstings, separate lists were 
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drawn up in which landowning households within each landholding size group 

--.- r-w 14fte-* - re-ai-ezttaFb1-ck;- the-systcmari zampngpz.- to~r~ 

ceduie was intended to ensure that all four blocks would be represented 

pro rtionately. Landless households were randomly selected after ex

c1i ng households containing only one member. In all, eleven replace

rti had to be =de. Two of the originally selected households had left 

the village, and in a third the household head had died a-Ad the land was 

being operated by a relative. Three landowanin households (all to the 

small to medium range) had either rented out or sold their land, and were 

no longer operating any land at all. The otler five households which were
 

replaced were all fishpond owning houseOiids; several of these denied 

fishpond ownership (closer investigation revealed that these households 

did own fishponds, but title deeds had not yet been issued), while others 

owned fishponds in another village and =ale manbers of the household were 

very rarely at hoe. 

In the course of applying the basic Data questlonn ire it was found 

that landholding size reported in the interview frequently diverged from 

that listed in the census. As will be discussed below, data on landhold

ings proved the wst difficult and co plex to collect, and throughout the 

IS months sps.nt in the village this Information was constantly revised. 

in part, tht' discrepancies between the census and interview d4tm on land

holdings are attributable to changes which had taken place 1r. the Inter

vening year, a period characterized by relatively depressed conditions. 

In many instances, however, they are due to the problems inherent in col

lecting this type of data. The general tendency seemed to be for very 
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large landowning households to under-report the extent of their landhold

ings, while several of the smaller landowning households (particularly
 

those who had lost control over a portion of their land in the recent past) 

tended to exaggerate slightly..' It is worth mentioning that one field data 

problem common to all study sites mas that of measuring land area and 

yield. If farm level Gata are to be neaningful'these parameters mst be 

=Easurd carefully. The importance of accurately deternining land area 

through codified surveying techniques, and estimating yields through pre

cise weighting and aeasureoint of sample cuttings cannot be overemphasized. 

Laguna and Central Luzon, Philippines
 

The principal investigator in the Philippines was Dr. Chandrashekar
 

Ranade. He conducted field work at two of the Philippine sites in 1974.
 

Previous research had been conducted in Laguna and Central Luzon in 1966
 

and 1970. Ranade selected identical sites so that time series analysis
 

would be possible. The assistance of two Philippine researchers was in-"
 

valuable. Vloletta Cordova worked with the Laguna survey. 
Her aid in
 

the interpretation of field data, and placing the 1974 survey in historical
 

perspective vas extremely useful. 
 Ricardo Guino provided similar help in
 

regard to the Central Luzon survey.
 

Laguna. The survey tas carried out on a partially revolving sample
 

of farms in Laguna Province for both wet and dry seasons from 1965-66 to
 

1970-71. 
A random sample of 60 farms from each of three mnicipalities--


Binan, Cabuyao, and Calaml~a--was drawn. The mnicipalities were selected
 

principally on the basis of their differences in water resources. 
Binan
 

it 
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and Calavba have gravity systems, but only in Calamba is water available 

all year around. Most Cabuyao farms are irrigated by low lift pumps. 

The data selected for this study are from the 1965-66 cropping year when 

all farmers vere growing local varieties, and for purposes of comparison, 

data from 1970-71 when farmers had planted most of their land to new 

varieties are also used. 'Tha survey was conducted for both wet and dry
 

seasons. In general, the wet and dry seasons lie, respectively, at the
 

end and beginning of a year. Thus in the Laguna data, the years 1965
 

and 1970 refer to the wet season, while the years 1966 and 1971 refer to
 

the dry season. The Information for these two years contains input

output data, with corresponding cost data and institutional arrangements
 

by which costs and returns are shared amng landlord, tenant, and hired
 

laborer. The 1965-66 survey contains information on fixed capital such
 

as plows, harrows, tractors, pumps, sprayers, weeders, and threshers.
 

The 1970-71 survey, however, did not gather information on fixed capital.
 

In order to MInimize changes due to sample variations, this study
 

analyzed the data on the same 114 farms surveyed in both 1%5-66 and
 

1970-71. Of those 114 farms, 81 had dry season crops in both periods.
 

Central Luzon. The original survey for 1966-67 was carried out by
 

the Departmenr of Agricultural Engineering at IRRI. In describing the
 

survey Johnson et al. (1967) write:
 

An initial study of the Central Luzon area has
 
been underway for over a year on a weekly sample basis 
to gather data on the farm operations sequence, the 
pattern of water use and the soil and crop conditions 
of these areas. In order to define the sample a pre
limirry observwation trip was eade to six of the Can
tral Luzon provinces, Laguna, Bulacan, Nueva Ecija, 
Pangasinan, Tarlac and Pacpanga. As a reference point 
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for each sample site, kiowlter posts along the maJor 
highways were, -used, -meairn . as ,el- outwa rd-25 t-ers 
from the road edge. A isurvey route of 800 kilometers 
was planned so as to require two mea, to travel five days 
per week and observe a ,maximun number of sites. A final 
survey list of 145 sites ns determined consisting only 
of rice land. Wherever practicable, sites were selected 
on alternative sides of the road.
 

Data are collected weekly on the status of each 
field * . . interviews are taken with the operators farm
ing the sites. The data from this survey are compared 
with the weekly observations.
 

• . . Yields of rice were obtained from as many of 
the sites as possible. The yield estisates are obtained 
by harvesting a four-square meter plot in the particular 
paddy being observed.
 

. Data were obtained on a number of factors con
sidered as possible determinants of yield. While these 
observations are important alone, the data can also be 
utilized in a maltiple regression analysis. (Johnson et 
al., 1967, pp. 3-6). 

The subsequent surveys for Central Luzon in 1970 and 1974 uere not
 

on the basis of weekly status of the rice fields but, similar to 1966,
 

they did gather detailed information on input-output data, with corres

pomnding insLitutional arrangements among landlords, tenants, and hired
 

laborers. Ranade's 1974 survey collected information on fixed capital
 

such as plows, harrows, tractors, sprayers, rotary weeders, and working
 

anicals. In 1974, a special attempt was also made to know the sex com

positions of labor input and mandays of landless laborers.
 

Of 104 farmers in 1966, 70 remained in the sample in 1970, with
 

six new additions in 1970. Of 76 farmers in 1970, only data for 66 farm

ers re lolected In 1974 Necause some farmland was converted to other 

uses or because certain farmers had retired or died. Therefore, for the
 

analysis in this section, 70 .arcers were chosen fron 1966, while all 76
 

and 66 farmers were selected from 1970 and 1974, respectively. Like the
 



90
 

earlier analysis of Laguna, this section studies the shares of farm earn

ings over tiv for essentiaily the sae set of farmers In Central Luzon.
 

Chittoor District, India
 

The sample of 99 households in Chittoor District, Andhra Prade~h
 

was based on the work of a larger survey conducted in 1971. Professor
 

Narayana conducted the earlier sample and telected six clusters of vil

lages which wero representative of Chittoor District. Doraswamy's sample 

was drawn from four of the six village clusters. The four detervIned to
 

encompass the most variety in crop production, adoption of new technology,
 

and proximity to market centers. Doraswamy was given the names of all
 

farmers included in the %I57 research. lie inquired of each household ,I 

head as to their willingness to participate in a one-year weekly ques

tionnaire program. If they agreed, the households were selected for the
 

sample vithin that cluster of villages. If the respondent wias unwilling
 

to cooperate, additional households were selected randomly from a list pro

, vided by local officials. (f tihe 99 sampled household'1 , 43 had been in 

the original survey, with the remaining 56 draim from nearby households. 

The four village clusters and their sample size are as follows: 

adanapalle (25), Pedda Kannali (25), Chittoor (26), and Aragonda (23). 

Each household was visited weekly by a team of four enumerators. As
 

project leader, Dorasuamy made f'requent calls on each household and de

briefed enumarators on a regular basis. The assistance of Hr. 0. H. 

Unirathnan Maidu as supervisor of the enumerators was of great help. His
 

_4
 



kno"ledge of the agriculture of the locale vas invaluable in the FCcrula-' 

tio n of questionnaires and insuring accuracy in data gathering. Profes

sv:- .,rayana provided valuable guidance in the conduct of this field 

sur-my and helped to place findings in a historic perspective. 
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Structural Characteristics of the Sa...le Households
 

Since tbefr research concentrated on the economics of agricultural 

production, thie studies by Ranade and Doraswany contain little or no in

formation about the structural and social characteristics of the farm 

operator households surveyed. Hart's study, which was principally con

corned with the economics of household units rather than farms, does, hou

ever, contain relevant information which is presented here. 

Anthropological studies of household structure in rural Java have
 

stressed that although the .uclear household is the model organizational
 

form, there is frequently a wide range of more couplex arrangements. This
 

is indeed the case in the study village. While 73 percent of the tawnple 

households are nuclear, the remaining 17 percent comprise six other or

ganizational forms. The most coimon of these are nuclear households which 

include a parent of the husband or wife (8 percent), and female-headed 

households (8 percent) cost of which have resulted from divorce. While 

the former type of household is more or less evenly distributed among asset 

groups, female-headed households tend to he concentrated in the landless 

class; this is the reason for the relatively high proportion of adult women 

in Class III households (table 1.27). The generally high divorce rates in
 

Java and Malaysia have been related to high levels of economic self-reli

ance of woen. Hull (1976), however, has emphasized that women's economic
 

autonomy is largely confined to the lower classes:
 

The situation for the upper class woman is different; she 
is generally dependent on her husband for support, so that 

4,i
 



Vilage A, CentraI Java, Indonesia 

Class I Class 11 Class Ill
 

Avg. no of consumer units
 

per household: 
 3.91 4.21 3.59
 

Avg. no. of people per household: 4.98 5.64 4.90
 

?ercentage distribution of
 

household inembers by age/
 

sex group: 

Chi ldrea 5 12.4 17.1 i(-.O 

Females 6-9 6.4 6.4 5.2
 
Males 6-9 6.4 8.3 9.6
 

Females 10-15 6.2 9.3 7.7
 

Nales 10-15 10.6 10.1 10.2
 

Fenales 16. 
 27.9 23.3 30.3
 

Males 16. 30.1 25.5 21.0
 

Totl 100.0 100.0 100.0
 

Soirce: Hart (1978), p. Ill."' 
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In practical, economic terms as well as socially, divorce 
mco=re-enszse n&7 srsqeqess-fo r -her-


This relates not only to the incidce o divorce but,t 
the pressures for remarrying. In Msgupobarj i, its was 
found that, even after controlling fordage at marital 
disotuton loer Income wmn were more likely to re.
main between marriages for a longerpenal of tim or 
else not so rearry at all. The large majority of these 
lower Incomeadwe nare completoly self-supporting follow
ing tN'dissolutin of marriagje, except at very young 
ages; the few upper income women who were divorced or i 
widowed oern more likely to depend on other family maie
bers until they could remarry. (Bull, 1976, p. 47.)
 

It should also be borne in mind tha poorer households are subjected to
 

far higher degrees of stress, and that this is probably an Important fac

or conaributing to higher rates of marital diruption asng the lower 

classes.e
 

The third most comn type' of non-nuclear hw sehold structure is. 

limited to the wealthiest lsouseho'ids in Class 1. It involves the house

hold "adopting" aiboy (generally between the ages of 11 and 16) to take 

care of water buffalo. (in table 1.28, the data on years of education In 

parentheses excludes these children.) These children are generally from 

very poor households, and are provided with board and lodging, In addition 

to being paid a nominal allowance (about Rp5000 per year). After marriage 

they frequently sharecrop land from the household, and are' supported In 

various ways. The other forms of household structure--extended families, 

widowers, and unrelated adults .iving in the household--are limited In 

occurrence and do not appear to be systematically related to class status. 

The data on differences among age, sex, and class groups inlevels 

of education (table 1.28), must be treated with caution, as the numeber of 

obrervat ions in each cell (particularly In the lower age groups) is rather 



03; 

I U 

I a ,''. 9, , . 4 , 4> . 
fi , 0 

* '0' 

.O A4 .4 C;la 

.4,, 4 ,, 0 

00 U* . - * 0 
+ 


* "4: 

." ".4 " " 
 " w,'II"
 

0 Su 

?+i++,.+_,.r.U =+v..o..+%+.0-,++00+.,..m++'.+++-.- +o0 .,.++--,4,,,---.++r++ +.+" 
+;;+ +;. <+ :+ : a +,-a .+ .- .;*; * . . .. -. + , ,:+ , i ;.+
 

-} + : : U 3 + N'D+, - -
- . < ,0+ 

" + . : + " + + 4+ + : + : " .I. : "4 4+- . + + . .P ' , r - + : +; +: ; I : , : 

+;; ' ,, 

+ i " 
i 
; + + -+ 

,.+ ; 
+ + : 

--
. + ' ' + : ' + ' " p } + " ' ' " + +, > " + + ' ; " + + ' :+ ? '+ + + " 5 ,: ' '' S ! ': 9. .i: } ;. ' "C)'++ r'! .''+: ' ':9 ',' ;-+5 ; ',
", : 
 ;:'!:
 

8 .. . m-, + +V . ++ 



96
 

______small. It -should also be noted that rjiese data refer only to formal school-

In&, and do not include education acquired in reliious schools (dRaab 

There are, however, som fairly clear patterns. Among adults--particularly 

those ove. thirty--average levels of education are very low, and diffar

ences sb een mn and women are greater than those amsng classes. In the 

case of children, hwoever, there are some corked differences between Class 

I vis-a-vis Classes 11 and 111, particularly for girls. It should be 

borne in mind, however, that boys from Class I households are mre liket) . . 

t cto attend mdrasah, which carries high status in this strongly Is a c corn

m ni-ty. 

j1 
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Inter-Ciass Differences In Sou ces an d Levet s o f Income 

An order to facilitate comparisons amng large ladoiners, small 

l(downers, and the landless, data on net income and consumption at Lhe 

household level have been converted to a per consumer unit basis ich 

Cakes account of inter-class d~fferences in household size and coro.i

tion. Epstein (1962) uses the Lusk Coefficients, which were developed
 

specifically in the context of a low income rural environment. This in

formation is presented in terms of both absolute values and kilograms of 

milled rice equivalent--real income and consumption. The latter correct 

for inter-aoithly variations in the rice price and allow for comparison
 

with the poverty line of 300 kilograms of milled rice equivalent per con

sumar unit per year. 

This poverty level is derived from the widely accepted local con

cept of cukupan, that 1200 kilograms of milled rice equivalent per annum 

is "sufficient" to satisfy the basic needs of a family of five. That is, 

the "poverty level." of income Is accepted as being 240 kilograms of milled 

rice equivalent per person, with 120 kilogr;ums being "sufficient" to cover
 

rice needs in a rice-based diet, and the other half being sufficient for
 

non-rice food and non-food needs. Clearly this level is obtained by aver

aging "needs" over different age and sex groups, and for the purposes of 

the present study, Hart deemed it more useful to convert the cukupan poverty 

tevel of incoze to a consumer unit basis in order to corret.t for inter

class differences in household size and composition. The coefficients 

The ceffiient
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used for standardizing to an adult male equivalent 3re a slight adaptatio 

of those applied by Epstein (1962). The average nuber of persons per 

. . h iusehold In the sample is 5.17; applying the coefficients, there are an 

average of 3.87 "adult male equivalent" conruinr units per household. 

Thus the mini==u level of real 
incom per consuer unit is approx*nataly 

300 kilograms of milled rice equivalent per annum, of which 150 kilogrss 

representu rice needs. 

Turning first to the source of income, it can be tableseen from 

11.1 that major differences exist between the three classes in the per

centage of incom by source. In particular, tere is the expected, but 

nevertheless dramatic, contrast between Classes I and IIl in the propor

ion of their income arising from own-produrtl.±n versus labor income. 

The respective divisions betweer. these two sources are 77 and 7 percent 

for Class I, and 6 and 90 percent for Class Ill. Clase i occupies a 

position roughly midway bet-een these two. The significance of these dif

ferences is magnified when account is taken of tle fact that the average
 

income per consuter unit in Class I households is =ore than twice as large
 

as that for Class 1I households (see figure 11.1 for a graphical display
 

of these differences by months).
 

It is also considered significnt that the monthly data displayed in
 

figure 11.1 demonstrate that the higher incomes of Clss I households ex

hibit =uch great, monthly variation than those of Class Il. Hart de

veloped the argumemn: that this reflects the fact that poor households -ere 

forced to adopt labor allocation strategies uhich minimize income variance, 

whereas the richer Class I households had sufficient reserves for this to
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TABLE A.l.-Percent of Inco~e by Source, Village A, Central Java, 
Indonesia 1976 

Own Manual 
production Trading labor Total
 

Class I 76.7 16.7 6.6 100 

Class 11 38.3 9.3 51.9 100 

Class 111 6.1 4.4 89.5 100 

Sourcc: Hart (1978), p. 178.
 

'This inca.zdes vage labor, fishing gather.ic, and home industry.
 

http:gather.ic
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FIGURE U.1, NET INCOME BY SOURCE PER CONSUMER 
UNIT (ABSOLUTE VALUE), VILLAGE A; 
INDONESIA 
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be relatively unimportant. Despite their higher varfivtion of total net
 

income, Class I households had a far more stable inflow of cash through

mut the year (see figure 11.2), mch of which is from the sale ?fIshpond
 

produce and is thus limited to a suiset of Class I households. There were,
 

however, some rice sales made by Class I households in post-harvest months
 

Aen the rice p.ric was increasing. The extent to uhich those ,n Class II 

sold rice was limited to a few households which, because of lmdiate 

cash needs, 6old their rice to a middleman (penebas) prior to the har

vest. 

Several of the largest landowning households were also involved in
 

tebasan selling, that is, selling the crop to a "contract harvester" who
 

thereby acquires ownership of the grain. This group, hovever, only sold
 

a portion of its rice in this manner and harvested a suffict.ent aw)unt to 

cover consuzptiov needs. While prices received in tebassn sales tend to
 

be sonewhat below the market price of paddy, this tpe of transaction pro

vides a quick and assured return, and enables the operator to avoid giving
 

harvest shares. For these and other reAsons the net return from teba;an
 

sales is frequently higher than that from sales of harvested rice. How

ever. Class I households hire a large proportion of labor for pre-harvest
 

operations, ard thus incur higher per hectare costs. The sharp drop in the
 

average net incove of Class I in May (figure 11.1) is attributable to ex

tensive outlays for labor and other inputs at the cocencement of the dry 

season cropping cycle.
 

The bulk of incooe received by the landless class is in the form of
 

cash vages, and the incoe fluctuations which they experience derive from
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FIGURE E12 GROSS INCOME FROM OWN PRODUCE, PER 
CONSUMER UNIT: SALES AND HOME 
CONSUMPTION, VILLAGE A, INDONESIA 

0 	 Soles 

Home consumption 

Class I Class 11 	 Class Mf 
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SOURCE. NI"A T" 19 71BP. is, 
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variations in returns to labor relative to labor time. Contrary to con

manly held views, the big wet season harvest is not a remunerative period
 

for the landless in this village. Correcting (by converting Income to
 

rice equivalents) for the relatively low rice price in this period,
 

figures 11.3 and 11.4 show that both the income and consumption of land

less households were at their lowest levels in April. It is a cruel irony
 

that even In this period of relatively low rice prices and peak labor de

cand, the real income of landless households did not allow for the pur

chase of extra rice or savings in the form of cash against other stress
 

times of the year. Low wage rates in August and September also depress
 

labor income--despite very long work duration--in these months.
 

Income not dtrectly related to 'ff-farm labor and production activ

ities constitutes the fourth category depicted in figure 11.1. It in

cludes food received at feasts and gifts (most of which are in the form
 

of food), as well as "periodic incove," defined as sales of assets and 

household possessions, consumotion borrowing, and rent receipts. House

holds rarely borrow directly for consumption purposes. A poor household 

unable to , eet its needs from uork i wome is far more likely to pawn pos

sessions at the nearby government pawnshop, or to sell chickens. In land

less households the pawning or selling of possessions is indicative of ex

trem, hardship; these critical periods are most marked in February and March 

when floods frequently curtail work opportunities. The very high levels 

of periodic income received by Class I in November and Class 11 in Decem

ber, represept sales of major production assets by one or two households. 

Periodic income thus distorts the average, and is excluded from 

figure 11.3 which shows monthly 4,1riations in net income in milled rice 



FIGURE U 3. INCOME BY SOURCE IN RICE EQUIVALENTS PER 
CONSUMER UNIT (EXCLUDING PERIODIC INCOME), 
VILLAGE !Al-INDONESIA ....... 
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F IGURE E1.4. VALUE OF CONSUMPTION BY SOURCE PER 
L : /i CONSUMER UNIT, VILLAGE A2 INDONESIA 
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equivalents. This figure demot strates clearly the higher average level, 

to ether wth rhe far tgi yarkia ~i~y_IJnral_ 1Ancome-of~as1. 

relative to that of Classes If and Ill. At first glance, the real incom
 

levels of Classes II and IIl do not appear very different. If, however,
 

they are viewed in terms of the poverty line--25 kg milled rice equiva

lent per consucer unit per nonth--this superficially smali difference 

assums mjor importance. Class It households fell below the poverty 

level in two months of the year; May was a period of relatively high pro

duction costs, while some sales of produce had been code in April. The
 

average landless household's income only wient above the poverty line in 

five nonths, four of which coincided with periods of peak labor damand,
 

uhen both wage rates and job opportunities were comparatively high. Total
 

annual net income in kilograms of rice equivalents (excluding periodic
 

incom, gifts, and food received at feasts,) for each of the three classes 

is as follows: 

Class 1 622.9 

Class U1 385.8
 

Class Ill 306.9
 

The question now arises as to whit these data mean in terms of consumption 

and welfare. 

;: .>. . :' ; :- -.• ,::'.', . . . ., , .;it;.D';; .:; 7 "
;.. ) •7 :-i: <7L45 .. ,<i S ,,'; •''7';; O :,''i•-'' 




erty lne at ersoinof, Consu m ption ss t lses of t m u i ! 

r aczeptable leelby almostO0prcent. :Over the wlhole year, average con , , 

sumption of all iteni per consuM ,unit ,in kilogrms of millled rice ,equiv- + 
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: ,Class 

Class 

Clas's 

L 

II 

I 
590.1I 

335.4 

274.0 

tion 

Avery 

figures 

i+nteresting feature 

aothose rn income, 

which emerges on comparing these consump- ,++, 

suthat all three classes appear to save, 

and that the savings in Class III are of the saw magnitude as those in 

Class h--Cless al households apparently saved more than the others. If 

the possibility that Lhese savings are a y-roduct of a tag between the .inccw-

and consumtion s~treams is discounted, why+should Class III households +liv -

ing linhe poverty oarin allow their consumption to fallhelo w the 300i 

klogras of rice poverty frontier by saving ome of their incomeuThe 

ansfer lies, oinpart in inter-class differences in the source and alloca

tion of consumption, which will •be explored in the reaainder of this s c 
.' and"..... +/q; PqqL ':: + .. k..that.h...aings n Cla s 1 are o t h sa magnitude ... ... . .. as. those... in 

-

+ 

+ 

strain the household when it has no physical 

Inter-classtdifferences in the levels 

figures sI 4 and 1s5 oare related o in le 

assets to fall back on. 

of consmaption depcted in 

patterns. There its a direc 
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FIGURE 11.5 ALLOCATION OF CONSUMPTION AMONG 
--N N- RiCE-EO C'-RIE-FO-,AND --NON -FOOD-

RICE EQUIVALENTS FOR CONSUMER UNIT, 
VILLAGE A, INDONESIA 
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Class I:is also far tore subject to seasonal variation ,than /that..of 

Classes U1 and-111. (The lebaran festival marking the end of the Moslema 

fasting aonth felt in the October interview periods; hence the cauera

tively high levels of consumption in all three classes In ,this month.) ' ... 

III in termsof the proportion of consumption derived from different 

scvrces, Tlhe 

three classes 

relative importance 

over the whoge year 

of each source of consumption for the 

is shown in table 11.2. It can be seen 

,-

Classe~s I and 11 is virtually identical, at 30 percent; while the land

less Zeiwp is the most heavily reliant , to 'the extent of 72 percent, an i 

=arket' purchased consumption goods. Tae extremely small proportion of _ 

consumpticn if own-produce 'an Class III assumes added significance if 

vieved in tercs of .inter-class differences in-the allocation of consump,-

rion between rice and other cz-modiries, Thisergscalyfo fiue.... 

i . 

i 

i. 

-"as w~el I as from the data in table 11.3 which summarize allocation: of con

suoption (in milled rice equivalents) for the whole year. W/hat these data 
demonstrate is a classic, exanp~le of Engels Law, In that rice consumption 

rises much less than the proportionate rise .in income as one moves from " /.i 

.... 

iClass 

.rises 

III tor class 

appreciably. 

1,' while the proportion .of income devoted to non-food >:! 
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TABLE l13-TeAllocation of Consuiption to Rice, Other Food and Non-
Food Itens (Kg. Milled Rice Equivalents). Village A, Central 'Java, 

Indonesia 

Rice 

Basic 
urcesa Otherb 

Class 1 189.0 16.5 

Class It 178.4 1,6.5 

Class 111 1S0.1 18.1 

Source: Htart (1978), p.,189. 

a0wn produce, pur !,ased rice, and 

The rice cooront of payments in 
at festivals and gifts; this has 

Other Non-

Total food food Total
 

205.6 134.5 250.0 590.1
 

(34.8?) (22.8?) (42.4Z) (100Z)
 

194.9 66.3 74.6 335.8
 

(5810Z) (19.7Z) (22.32) (100t)
 

168.2 58.1 47.7 274.0
 

(61.4t) (21.2%) (17.4 ) (lO0Z)
 

harvest shares. 

kind for wage labor, (ood received 
been esLl mated at 70 percent. 

.....................................
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The fact that even the poorest households consumed an average of 

168 kilos of rice per consumer unit (table 11.3), while Classes 11 and 

... Ill consumd 195 and 206 kilg,, respectively, sheds a particularly in

te-esting lI ght on the meaning of the poverty line. As was nentioned 

earlier, the poverty line is constructed on the assumption that 50 percent 

of the tota1--120 kilograms of milled rice per capita, or 150 kilos per 

adult male equivalent consumr unit--covers rice needs in a rice-b&'ed 

diet. Hanna (1976) has suggested, that the preferred level. of rice con

sumption is nearer 180 kilograms per capita, which is ovei 200 kilograms
 

per consuioer unit. 
The data from this survey strongly confirm Hanna's
 

argument that the generally accepted poverty line is very low indeed, 

since given the preferred level of rice consumpion, it leaves less than 

50 percent for other items. Certainly, if it is accepted that the offi

cial estimate of 150 kilograms of milled rice equivalent per consumer
 

unit per year represents an acceptable mlni=u= for non-rice consumption, 

the average landless household falls short by almost 50 percent.
 

The serious nutritional implications of this will be demonstrated 

below in the discussion of nr-rice food consumption. One must, however, 

first consider the manner in which different asset groups procure rice, 

the supremely ioportant qource of food energy which dominates not only 

the Javanese economy, but the whole setting within which people live and 

work atd =ake offerings to Dewi Sri., the rice goddess, in spite of their 

devout belief in the Islanic faith.
 

The infor=ation in table 11.4 
 is a powerful illustratian of the
 

fundamwntal difference between a household which controls even a small
 



Ii!:
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TABLF 14-~o~o of Rice Consumption f(v Basic Sources: Annual 
.kverage Village A, Central Java, Indonesia 

Own larveat
 
produce Purchased share Total
 

Class I 90.7 18.6 0.7 100 

Class Itt 6.2 37.4" 6.4 100 

Class It1 7.1 75.6 17.3 to0 

Source: 'Hart, (1978), p. 192. 



piece of laid, omn one which has no access to land. Whereas households 

in Class 11 -purchas-ed-onIY.,37_ percent_of their rice, those in Cla~ss III 

had to purchase 76 percent (with the bulk of tLe remainder received as 

payment-in-kind for labor). The isplications of this for the social in

pact of changes in rice price are quite stark, especially when it is 

noted that 43 percent of households it. Village A are €lastified in Class 

!4",. It is clear that those in Class Ill who devote a high proportion of
 

tot. l incooe to purchasing ric vill suffer from a rise in the price of 

rice, '.ile whose (particularly in Class 1) who produce surplus rice which 

ca be allocated io the purchase of other foods and non-foods will clearly 

ain. IThus iocreases in the price of rice will exacerbate real inc0Ie dif

fere~ces between clas~es. 

The icportance of the average laadless household having to buy 76 

7Lrcent f the rice it consumes cannot be overemphasized, and is closely 

related to labor alloca:ion behavior. One of the central hypotheses to
 

c~rge from Hart's study, and one which has far-reaching policy itplica

tons, is that dependence of landless households on market-purchased rice 

is the key factor deter=ining their preferew;e for low wage but stable 

j s, particularly in the slack season. Conversely, the buffer provided 

to ~s~~ lando.mnng households by being able to produce a large propor

tin of their rice ,ed enables theri to avoid having to accept unfavor

able off-farn work. 

An interesting feature which underlies the data in table 11.4 is 

tha t the zvnthly average level of total rice consumption of the landless 

class s noz only relatively low, but it scarcely varies at all throughout
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the year. The average level of 12,.5 kilograms per month is, furthermore, 

.. ntical vith the. minimum.defined by. the.. poverty,line and..a unm to _ap

proximately 1450 calories per adult male equivalent per day. In contrast, 

the average adult male equivalent in Classes I1 and I consumes in the 

vicinity of 1900 and 2000 calories per day, respectively. Ihis is par

ticularly notable in view of the inverse relationship between asset status 

and the duration and arduousness oi labor. A crucial issue--uhich these 

data cannot, unfortunately, address--is the intrahousehold allocation of 

consueption, given the high involvement of landless women and children in 

heavy physical work. 

The greatest disparity in consuction among classes is in non-food 

consumption (figure 11.5). As assets rise, households increase their ex

penditures on tobacco, fuel, cleaning materials, health services, medicine, 

and education substantially; they also establish closer material contact
 

with other households, as evidenced by increasing expenditures on gifts 

and festivals. While it was beyond the scope of Hart's study to explore 

the icplications of these patterns, it is very likely that they are in

dicative of important reciprocal ties which carry over into labor rela

tionships and access to land and credit. 
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The Relationship Between Incoae and Consumt ion 

W1ith the incoe, price,,and expenditure/consuption diita collected,
 

Hart vas able to undertake fotmal demand analysis for the sample house

holds. 
Such studies for rural households in developing countries are coui

paratively rare, and llart's results are even core interesting because of
 

this. 
 Since monthly price and cxpenditure/consuription data were available,
 

the demand analyiis conducted was a pooled cross-section with time-series
 

variety, thus enabling both income and price influences on consumption/ex

penditure to be examined. The cross-sectional element involved using data
 

for all sarple households (not differentiated by class), while the time
 

series was provided by expressing the household data on a monthly basis
 

for the 12 mnths of the sur-.ey period. Rather than pooling the data for
 

the full twelve months, the data were subdivided and analyzed according 

to the following set of periods: 

14et season peak labor dewand -- oveber to January 

Wet season slack period -- February, March 

Wet season harvest -- April 

Dry season peak labor demand May to July 

Dry season slack perioJ -- August to October 

This subdivision alloyed for major differences in the state of the village 

econoc, as reflected in seasonal levels of employment, food availability,
 

and rice prices. 
The method of analysis used involved disaggregating total
 

"expenditure" (including consumption 
From owr-production and of paymnts

<I. 



id-kind) into three categories, rice, non-rice food, and non-food, Muilti

, 	 noalalJ it is was then eaployed t l&yze e, allc ioatre

sponse of household shares of total "expenditures" for these three cate

gories in response to changes in (1) average annual income per consumr 

unit, (2) monthly rice prices per household, and (3) changes in the ratio 

of adults (potential workers) to consumer units. The main virtues of 

using :wltinomial logit for this purpose are that it ensures that the dif

ferent "expenditure" shares add up to one at all levels of the explanatory 

variables, uhile simultaneously allowing the budget shares and elastici

ties tao change non-linearly with respect to the various explanatory varl

ables.
 

The actual regression results are presented in table 11.5. Only 

thv, economic implications of the results gill be discussed here; these are 

presented in derail in tables 11.6-11.11. The ststistical properties of 

miltinn-ial logit analysis are particularly well illustrated in tables 

!!.7-U.ll. The economic behavior implied by the statistical estimates 

is in no way surprising, and largely confir=s accepted assumptions about 

de d behavior in poor rural cowinities. However, because of the rela

tive scarcity of ecpirical support for these assuzptions, especially in 

the derail provided by Hart's application, discussion is clearly merited. 

in the first place, the results confirm (table 1I.6) expectations 

that the income elasticity of demand for rice is appreciably less elastic 

than those for "other foods" and "non-food." At the mean values of the 

explanatory variables, the income elasticity of demand for rice varies be

tuw-en 0.48 and 0.7I, dependinb upon the season, and appears to average 

http:11.6-11.11
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TABLE 11.6.- Llasticities and Budget Shares Computed at the M~eans 1, Village 
-- -aviaAsr-Cefltr-

Elasticities Budget shares 

Other Non- .Other Non-
Season Mean valuesa Rice food food Rice food food 

Wet M/H 4000 0.50 1.50 .98 
season Pr ,. 138 -0.37 -0.53 -1.34 0.59 0.23 0.118
 

peak N/H -0.776 -0.25 0.36 0.34
 

Wet I1 
- 4000 0.71 1.22 1.64 

season Pr - 133 -0,45 -0.60 -0.97 0.58 0.24 0.18
 

slack N/H - 0.776 -0.19 0.25 0.29
 

Wet /lH - 4000 0.68 0.96 1.81 

season Pr - 113 -0.43 -0.44 -0.94 0.55 0.22 0.23
 

harvest ti/H 0.776 -0.14 0.20 
 0.14
 

l
Dry HIH "4000 0.53 0.96 1.77
 

season 
 Pr = 113 -0.43 -0.40 -0.64 0.49 0.20 0.31 

peak N/H - 0.776 -0.16 0.28 0.08 

Dry HIH 4000 0.48 1.02 2.01
 

season Pr =' 133 -0.62 -0.29 -0.53 0.53 
 0.20 0.27 

slack N/H = 0.776 -0.14 0.20 0.13 

Source: Hart (1978), p. 240. 
aH/H is the value of total consuaption (expenditure) per consumer 
unit; Pr is the mean price per kilogram of milled rice for that set of 
months (both in Rupiah); and N/I is the average ratio of potential 
workers (people over the age of ten) to total consumer units. 
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TABLE 11.7,,-Senskivity Analysis of Buget Shares and Elasticities with 
Respect to the Total Value of Consuokption: High Puice Period (Wet Season 

Rice _ Other food lonfood 

M/H 
a Budget 

share 
Els-

ticity 
Budget 
share 

Elas-
ticity 

Budget 
share 

Elas
ticity 

1000.00 0.88 /.86 0.08 1.86 0.03 2.34 

1400.00 0.83 0.80 0.11 1.80 0.05 2.28 

1800.00 0.79 0.75 0.14 1.75 0.07 2.23 

2200.00 0.74 0.70 0.16 1.69 0.10 2.18 

2600.00 0.70 0.65 0.18 1.65 0.12 2.13 

3000.00 0.67 0.60 0.19 1.60 0.14 2.08 

3400.00 0.63 0.56 0.21 1.56 0.16 2.04 

3800.00 0.60 0.52 0.22 1.52 0.17 2.00 

4200.00 0.57 0.48 0.23 1.48 0.19 1.96 

4600.00 0.55 0.45 0.24 1.44 0.21 1.92 

.5000.00 0.52 0.41 0.25 1.41 0.23 1.89 

5400.00 0.50 0.38 0.26 1.38 0.2- 1.86 

5800.00 0.47 0.35 0.26 1,35 0.26 1.83 

6200.00 0.45 0.32 0.27 1.32 0.27 1.80 

6600.00 0.44 0.30 0.28 1.30 0.29 1.78 

7000.00 0.42 0.28 0.28 1.27 0.30 1.75 

71400.00 0.40 0.25 0.29 1.25 0.31 1.73 

7800.00 0.39 0.23 0.29 1.23 0.32 1.71 

8200.09 0.37 0.21 0.29 1.21 0.34 1.69 

8600.00 0.36 0.19 0.29 1.19 0.35 1.67 

9000.00 0.34 0.17 0.30 1.17 0.36 1.65 

9,400.00 0.33 0.16 0.30 1.15 0.37 1.63 

9800.00 0.32 0.14 0.30 1.14 0.38 1.62 

10200.00 0.31 0.12 0.30 1.12 0,39 1.60 

10600.00 0.30 0.11 0.30 . 11 0.40 1.59 

Source: Hait (1978), p. 244. 

'TotaI value of consumption per consumer unit (in Rupiah). 



123 

TABLE 11.8.-Sensitivity Analysis of Budget Shares and Elasticities with
 
',Resject to the Total Valise of Consumption: Low Price Period__(DrySasp
 

Peak)1, Village A, 

Rice 

Budget Elas-
share ticity 

1000.o0 0.71 0.78 

14N1.00 0.66 0.71 

180.00 0.60 0.65 

2740.00 0.56 0.60 

2600.00 0.52 0.55 

30W.00 0.ti9 0.51 

1400.06 0.46 0. 

3800.00 0.43 0.43 

4200.00 041 0.40 

4600.0,0 0.38 0.37 

5000.0 0.36 0.34 

5400.00 0.15 0.32 

5800.00 0.33 0.29 

6200.00 0.31 0.27 

6600.00 0.30 0.25 

7000.00 0.29 0.23 

7400.*00 0.27 0"22 

7800.00 0.26 0.20 

8200.00 0.25 0.19 

8600.00 0.24 0.17 

9000.40 0.23 0.16 

9400.00 0.23 0.15 

9800.00 0.22 0.13 

10200.00 0.21 0.12 

10600.00 0.20 0.11 

Source: Hart (1978)t p. 245. 

Central Java, Indonesia
 

Other food 


Budget 

share 


0.16 


0.17 


0.18 


0.18 


0.18 


0.18 


0.18
.17 


0.17 


0.17 


0.17 


0.17 


0.16 


0.16 


0.16 


0.15 


0.15 


0.1-5 


0.15 


0.14 


0.14 


0.14 


0.14 


0.13 


0.13 


0.13 


Elas-

EiCity 


1.21 


1.14 


1.09 


1.03 


0.99 


0.94 


0.90 


0.87 


0.84 


0.81 


0.78 


0.75 


0.73 


0.71 


0.69 


0.67 


0.65 


0.64 


0.62 


0.61 


0.59 


0.58 


0.57 


0.56 


0.55 


Nonfood
 

Budget Elas
fhi re ticity
 

0.12 2.02
 

0.17 1.96
 

0.22 1.90
 

0.26 1.84
 

0.30 1.80
 

0.33 1.75
 

0.36 .1.71
 

0.39 1.68
 

0.42 1.65
 

0.4 1.62
 

0.47 1.59
 

0.49 1.56
 

0.51 1.54
 

0.53 1.52
 

0.54 1.50
 

0.56 1.48
 

0.57 1.46
 

0.59 1.45
 

0.60 1.43
 

0.61 1.42
 

0.6? 1.40
 

0.64 1.39
 

0.65 1.38
 

0.66 1.37
 

0.67 1.36
 

a'Total value of consumtption per consuaer unit (in Rupiah).
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TABLE 11-Sesitvity,_An is -- L laid &it-fi4 de-harres" Ott, Sithnk 

Respect to, the Price of Rice; Low Income Group, Village A, Central Java,
 

Rice 

Rice Budget E1as-
Price S'i Etcily 

80.00 0.60 -0.3 

88.00 0.63 -0.56 

96.00 0.65 -0.59 

164.00 0.67 -0.62 

t12.00 0.69 -0.64 

120.00 0.71 -0.66 

128.00 0.72 -0.68 

136.00 0.74 -0.70 

144.00 0.75 -0.71 

152.00 0.76 -0.73 

160.00 0.77 -0.74 

168.00 0.78 -0.75 

176.00 0.79 -0.76 

184.00 0.80 -0.77 

192.00 0.81 -9.78 

200.00Y- 0.81 -A.1-9 

208.00 0.82 -0.80 

216.00 0.83 -0.80 

224.00 0.83 -0.81 

232.00 0.84 -0.82 

240.00 0.84 -0M2 

248.00 0.85 -0.83 

256.00 0.85 -0.83 
264.00 0.86 -0.84 

272.00 0.86 -0.84 

Source: Hart (1978), p. 250. 

Indonesia
 

Other food 


odget 
share 


0.26 


0.24 


0.23 


0.22 


0.21 


0.20 


0.19 


0.18 


0.18 


0.17 


0.16 


0.16 


0.15 


0.15 


0.14 


0).!4 


0.13 


0.13 


0.13 


0.12 


0.12 


0,12 


0.11 
0.11 

0.11 

Elas-

ticity 


-0.54 


-0.57 


-0.60 


-0.63 


-0.65 


-0.67 


-0.69 


-0.71 


-0.72 


-0.73 


-0.75 


-0.76 


-0.77 


-0.78 


-0.79 


-0.80 


-0.80 


-0.81 


-0.82 


-0.83 


-0.83 


-0.84 


-0.84 

-0.85 

-0.85 

Nionfood
 

Budget Elas
share ticity
 

0.14 -1.04
 

0.12 -. 07
 

0.11 -1.10
 

0.10 -1.2
 

0.09 -1.1
 

0.09 -1.17
 

0.08 -1.19
 

0.08 -1.20
 

0.07 -1.22
 

0.07 -1.23
 

0.06 -1.24
 

0.06 -1.26
 

0.05 -1.27
 

0.05 -1.28
 

0.05, -1.29
 

0.05 -1.29
 

0.04 -1.30
 

0.04 -1.31
 

0.04 -1.32
 

0.04 -1.32
 

0.04 -1.33
 

0.03 -1.33
 

0.03 -1.34 

0.03 -1.34 

0.03 -1. 35 



,, _ .. .4 - 4'• .4r1 < 4 44 4"..,.... 4. 4-4-4 

TABLE 1.1,O,.-Sensititvity Analysis ofBude 
 hrsadEatctewt
 
o e. Price a Ric e. ---edi-u-= l'-nc ....... ... al .... ...........
 

RieOhe foodp Nolae
nfood
 

112.00 
 0.5 
 -04 
 0.2 -0.444 
 0.2 
 -09
 

RcBudget Elas ,Budget : Elas-: Budget -Etas-

Pie 
 share ticity, share ticity share ;t'icity 

80.00 0.44 -0.28 0.25 -0.291 0.31 -079 :, 

.- 96.00 0.50 -0.36 0.23 -0.i37 0.6 -08 

10.n 0.5- -0.40 0.23: -0.40 0.25 09
 

0 .. . 4120.Wo 0.57 -0.46 0.21 -0.47 0.22 
 -0.96 ;i:iii: 
128.00 0.59 -0.48 0.21 -0.49 0.2:0 -099 i:' ! 
13}6.00 0.61 ' -0.51 0.20 -0.52 0.19 -1'01 " ::(i:0.62, -0.,-, 0.19 -05o.,, -1.04 

160.00 0.45 0.57 -0.,58-- o.18Souiiee Har (198)ce 25e1. 0.16 -1:".08 :-. ::im nos rop ilgeA et 
168.00 0.67 -0.59 
 0.18 -0.60 0.15 -1.09
 
176.00 0.68 -0.60 0.17 -0.61 0.14 . .11t
 

•194 .00 0.69 -0.62 0.17 -0.63 0.4-1.1 3 ii :i
19200 070 -063 0.16 -0. 0.1.3 -1.
 

200.00 0.71 -0.65. 0,16 "0.66 0.12.1.1 
• 208.00 0.72 -0.66 0.16 -0.67 0.12 "I.t7 ::';:

216.0o o.73 -o.67 0.15 -0.68 0.1 -1I.18 i - ! 

232.00 0.75 -0.69 0.14 -0.70 0.1l0 -L20..... 

24 0.00 0.76 0.70 0.14 -0,71 0.10 -1.21 . r:2 48.40 0.76 -0.71 0.14 -0.72 0.10 -1.22 

... 256.01 0. 77 -0.72 0. 13 -0.73 0.09 -1.23 

- a78), 210.. 0 .... . . 



TABLE 11.11.-Sensitivity Analysis of Budget Shares and Elasticities vith
 
Respect to the Price of Rice: 


Rice 

Rice Budg-, Elas-
,,Frice share ticity 

80.00 0.35 -0.13 

88.00 0.38 -0.17 

96.00 0.40 -0.21 

104.00 0.4i -0.?5 

112.00 0.45 -0.28 

120.00 0.48 -0.32 

128.00 0.50 -0.35 

136.00 0.52 -0.37 

144.00 0.54 -0.40 

152.00 0.55 -0.42 

166.0oOf) 7 -0.44 

168.00 0.58 -0.47 

176.0 0.60 -0.49 

184.00 0.61 -0.50 

192.00 0.63 -0.52 

200.00 0.64 -0.54 

208.00 0.65 -0.55 

216.O 0.66 -0.57 

224.00 0.67 -0.58 

232.00 0.68 -0.59 

240.00 0.69 -0.61 

248.00 0.70 -0.62 

256.00 0.71 -0.63 

/(264.oo 0.71 -0.64 

272.00 0.72 -0.65 

Source: Hart (1978), p. 252. 

High Income Group, Village A. Central Java*
 
Indonesia
 

Other food Nlonfood 

Sudget Elas- Budget Elas
share ticity share ticity 

0.23 -0.14 0.42 -0.64 

0.22 -0.18 0.40 -0.68 

0.22 -0.22 0.37 -c.72 

0.22 -0.26 0.35 -0.76 

0.21 -0.29 0.33 -0.79 

0.21 -0.32 0.31 -0.82 

0.20 -0.35 0.30 -0.85 

0.20 -0.38 0.28 -0.88 

0.19 -0.41 0.27 -0.90 

0.19 -0.43 0.26- -0.93 

0.18 -0.45 1.24 -0.95 

0.18 -0.47 0.23 -0.97 

0.18 -0.49 0.22 -0.99 

0.17 -0.51 0.21 -1.01 

0.17 -0.53 0.20 -1.03 

0.16 -0.55 0.19 -1-04 

f.16 -0.56 0.19 -1.06 

0.16 -0.58 0,18 -1.07 

0.15 -0.59 0.1 -1.09 

0.15 -0.60 0.17 -1.10 

0.15 -0.62 0.16 -1.11 

0.15 -0.63 0.15 -1.12 

O.14 -0.64 0.15 -1.14 

0.14 -0.65 0.14 -1.15 

0.14 -0.66 0.14 -1.16 

~ .. .. 
!U
 



around 0.55. In contrast, the average income elasticity of' demsand for 

"non-food" is high, at around 1.8 (with a seasonal ra*nge from 1.64 to 

The relative magnitudes of the expenditure etasticities of the three cate

gories with respect to 
the,rice price tend to reflect their incom elas

ticities. The "an price" elasticity of expenditure on rice, at approx

imately -0.45, is substantially 
less elastic than that for "n n-food" 

with respect to the rice price, which is esti=ated at about -0.9. 

More interesting than the average elasticities, hover, is the in

for=ation rhe results generate about the ways in which the elasticities 

and budget (expenditure shares change in response to changes in the levels 

of incom and rice prices. Table 11.7, for example, reveals the changes in 

these parameters as household income per consumer unit varies thtxhb the 

ringe 1,000 to 10,600 rupiah in the wet season peak. For a family at the
 

lowest end of this inco=e range, the income elasticity of demand for rice 

is estimated to be 0.86 and its expenditure share 0.88; for a comparable
 

family with 5,400 rupiahs per consumer unit, these values are estimated to
 

fall to 0.3, and 0.50, respectively; and at 10,600 rupiahs, to 0.11 and
 

0.30. Thus, the incoce elasticity of demand for rice falls rapidly (and 

nonlinearly), with its expenditure share dropping rapidly,.less The ex

penditure shares of "other foods" and "non-food" are estimated to increase 

over the sace incoze range, although their incoce elasticities naturally 

decline. -evertheless, "other food" (not surprisingly)and "non-food" 

retain inco=e elasticities of de=and greater than one over the whole in

come range explored. Table 11.8 presents sieilar data for the dry season. 



Sow readers may wish to contrast elasticities between these distinctly dif

ferent seasons. In general, elasticities for rice are lover for all income 

Ciasses dringtbhe dry season. 

Turning to the cosarable analysis of changes in elasticities of de

mand with respect to the rice price and the associated expenditure (budget) 

shares as prices increase, only the case of the low income group of house

holds ,will be discussed. The results of this exercise are reproduced in 

table 11.9 (and those for mediua and high income households in the follow

ing two tables). As expected on theoretical grounds, as the rice price 

rises the price elasticity of demand for all three categories also rises.
 

But what is of most interest is to see how the budget share for rice rises 

in response to increases in its price, while the shares of the other two 

categories decline., Thus, at a price of 80 rupiahs per kilo of milled 

rice, only 60)percelt of a low income family's budget would be spent on 

rice, with 26 percent and 14 percent being allocated to "other food" and 

"non-food," respectively. At a price of 272 rupiahs per kilo the situ

ation would be very different, with 86 percent of expenditure being al

located to rice and expenditures in the other two categories being squeezed 

to 11 and 3 percent, respectively. Tables 11.10 and 11.11 reveal a similar, 

although slightly less severe, pattern for veditm and high income housd

holds., Aut this similarity is misleading,' for the calculations are made 

at fixed income levels, hereas in reality, risini rice prices waould cause 

sislraneous and offsetting increases in the Incomes of high income fami

lies, and to a lesser extent mediu= income familes, whose own-produced 

rice for consuoption and sale wo Ild increase in value at the sai\rate as 

the price increase.
 



.... TH.l PRODC ION SYSTENS 

Four topics will be discussed in this section of the report: 

technical and ecotromic efficiency of production, pattern s of tchnology 

adoption, constraints to the adoption of new technology, and the impact 

of new technology on income and eaployuent. The first part presents find

ings based on production function analysis derived from farm level data 

gathered in Indonesia and the Philippines. The second portion of the 

section discusses the rate and timing of technical advancements in the 

adoption of rice technology across Asia, and in the individual study
 

sites. 
 In essence, the third part is a review of the literature pertain

ing to constraints to the adoption of new rice technology. This part of 

the report will also summarize the findings from a site in the middle 

hills district of Nepal, which was specifically chosen to detail how 

farmrs view the appropriateness and prospects of new technology. The 

concluding portion of the section will discuss how technical change has 

iniluenced income and euploYment opportunities in the Philippine and In

dian sites. 
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Tzchnic-l an con~omic Ef~f cency 

Village A, Central Java, Indonesia 

Using primary data collected in Village A, Hart has developed an 

econometric model re examine the technical and economicefffciency of 

input use. Since virtually no fertilizer or agricultural chemicals are 

used on the sanple farms in Village A, the model concentrates on the in

puts of labor and land. Several features of the cidel are unique. One 

of the wost important aspects is an analysis of the separate conLribu

tions of ale and female labor to the production of rice. Specification 

of the model is also "tnique in that it examines the issue of household 

attitudes towards subsistence by Incorporating consideration of the pro

portion of household rice requirements in a variant of the basic con

strained utility maxiclzation model. Empirically, it integrates house

hold time allocation, consumption, and production decisions in a peasant 

household. Leisure is viewed as commodity, and a form funca of utility 

tion is used to specify a complete system of deman6 equations for leisure 

and consucption goods. The basic constrained utility maximization model 

has been nodifled to take into account household attirtudes towards risk, 

and the cieti~ng of subsistence rice requirements. Readers interested in 

the complete Lwdel are referred to Hart (1978, Chapter VII). In the fol

lowing pages the production aspect of che bdel will be sketched briefly, 

with ezphasis on findings rather than the model's nathematical forctlation. 



Hart's model presumes that yroduction behavior does not necessari

ly imply profit w=ximization. On tie contrary, the adapted model pm

dicts that the larger the acount of land controlled by a household, the
 

t ikely U is to underproduce relative to profit mxiization. 
This 

wauld imply an inverue relationship between farm size and both labor in

put and yields per hectare.
 

Several interesting points can be observed in table 111.1. 
 This
 

tabie shows yields obtained by sample farms in Village A. 
The farm are
 

divided into five size categories. 
The data are for the wet season crop, 

and since land quality and irrigation practices are uniform across the 

iifferent size c asses and virtually no fertilizer is used, it maybe as

sued that yield dfferences are attributable to labor inputs. Yields 

rane fron a high of approximately 3.1 metric tons per hectare on the 
1aiest farms, to about ".0 z-ttric tons per hectare on the largest. There 

is a striking difference in the use of labor on farms of various sizes. 

The largest farcs (A) use an average of 824 hours of total labor per hec

tare, .+.ile the smallest farms (E , with .12 hectares of land, use 1,454 

hours of labor per hectare. On the smatler farms household menbers sup

p1" alost 75 percent of the total labor. On far.s in the largest size 

oer ofovs, 5 percent tota labor is hired. This represents a prefer

en~ce for leisure, as well as control over capital to hire labor, In the 

case of the smaller farm categories the cash restraint precludes hiring 

of liabor, particularly male labor. Sone fenale labor is hired at times 

of pcak require=ents when timeliness of operition is imortant. Higher 

yields are clearly associated with greater inputs of labor. More careful
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TABLF 11.I..-Labor Inputa and Yields by Far= Size in Rice Productiou
 
Pre-Iarve ,t Activities, Village A, Central Java, Indonesia (Wet-Season in
 

Average area (hectares) 


Absolute labor input 


Femate: Fani 1y 
Ifird 

Total 


Malt: 	 F~ailv 
Hired 
Total 


, bisoiute labor
 

Labor input per hectare
 

(hours) 

Fema1 :IFaily 
if irod 
Total 

.3ate 	 Fi-i1v 
Hired 
To ta 

Total labor input per 
hectare 

Yield per hectare
 
(tons of wt paddy) 

No. of observations 

A• I. , B50-." C.30-.9 D.19-.29 < E y 

3.147 0.676 0.377 0.271 O.118 

,. 

40 45 54 87 65 
1209 211 109 72 27 
1249 5 3 159 92 

1277 88 135 119 68 
1335 
142~ 

210 
298 

84 
219 

49
Ii' 

17 {: 

2711 554 382 327 131 

20 66 143 354 455 
360 306 306 266 233 
180 372 9 62688 

70 133 383 456 619 
374 296 223 180 147 
444 429 606 636 766 

824 801 1055 1256 1454 

1.965 2.318 2.220 2.546 3.123 

6 13 13 11 17 

Source: Hart (1978), p. 143. 

aA female labor day (transplanting andi weeding) is between four and 

five hiu~rt, u-tereas the arverage ate labor day is seven hours. Labor data 
exzlude supervisory uork and travelling tie. They also exclude acti
4'iti~s such as protecting the crop from birds in the period before the 
harvest, and preparing food for laborers. 



plant spacing, wa*_-ding, and water control contribute to the attainnent of~ 

aaxiuma yields per unit of land where holdings may be less than .2 hec

tares per household, and subsistence is an overriding concern. The ques

tion then arises, is the application of labor at these levels, particular

ly hired labor, econoxncally rational? 

Production function analysis was used to answer this question by
 

dtermining if the marginal value product of labor and land differ across 

farc sizes in a systematic fashion. Production functions of three forcs-

transcendental, log-log inverse, and Cobb-Douglas--were fitted to the 

data. There was little difference in the results of the three function

al forms, and It was decided to use the Cobb-Douglas function. This fotia
 

was chosen because of the known uniformity of rice production technology
 

across t'.e five size categories. All farners were growing local varieties 

of rice, and the use of fertilizer in even small anounts was rare.
 

The only variables in the model were size of land holdings and
 

amount ol xle and female labor used in rice production. Careful speci

fication of the labor variable is 
 critical, and several considerations
 

are relevant. First, all labor is assumed to be manual labor. 
 Families 

hiring, labor do perform some supervisory functions, but the bulk of labor 

hired is merely substituted for fanily =anual labor. Labor may be hired 

if family labor is not aiailable in sufficient quantity to carry oL- all
 

productive tasks, or it the family =bers 
on farms with larger asset
 

bases prefer leisure to agricultural work. Second, given the marked
 

division of labor by sex it 
is extre=ly important to distinguish between 

male and female labor. Third, a question arises as to which pre-harvest 
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activities should be included in the production function. Two mdels 

wre estimted; the first included the labor of all pre-harvest activi

ties, while the second =odel excluded the removal of seedlings from 

gerrniation nurseries and transplanting. 

The rationale for excluding these two activities in the second
 

odel is interesting. Detailed farm manageuent data collected in Vil

!age A indicate that trar'planting labor was virtually identical for 

far=s of all size categories. Data on labor spent in seedling removal 

presented a. =ore cozplcx picture. Labor input per hectare for seedling 

rel varied only slightly among the second, third, and fourth size 

categorf.ws,i Horver, the largest and smallest farms devoted more labor 

tozi eedling rIvwl. In the case of the largest farms, additional labor 

a required to carry seedlings from the nursey to groups of transplanters 

rking different": in fields or in different locales on larger fields. The 

s~allesr land-holdling farmers, particularly those who were sharecroppers, 

Jd not have their ow nurseries. They gerainated seeds in thie nurseries 

of larger farmers, and therefore had to use additional labor to transport 

s~edli.gs. It Vas felt that since seedling removal is a male activity, 

ard transpanting is a fenale activity, including labor for these two ac

Pxie;s u ld prove to be .7 confcunding i*ctor in interpreting the coef

iiertnte of the, production function. 

Other production activities ithich may be called "discretionary 

lab7r' included land preparation and water control, largely male activi

ties, and veeditrg, which is typically performed by women. As it turned 

et', the judgment to exclude seedling removal and transplanting was a =ore 

http:s~edli.gs


accurate specification of the relationship between labor inputs and yields, 

therefore only the results of the second niel are discussed here. 

Estimates of this~model are presented below. The figures In paren

theses show the relationship of the coefficients relative to their stand

ard errors.
 

In yield - -0.747 + 0.665 In land + 0.036 In Female labor - 0.212 
(6.61) (0.47) (1.92) 

!n male labor R , 0.832 

The marginal value products for laMd and labor co0uted for these 

estiats are preserited in table 111.2. The mrginal value product of 

land was 
oipud using the average price of paddy in the post-harvest
 

period, 50,000 Rpjton. It will be seen that the marginal value product
 

for land increases consistently as farm sizes diminish. 
There are several 

reasons for this inverse relationship. The suc of the coefficients is 

less than one, which in a Cobb-Douglas function indicttes decreasing re

turns to scale. In the study village, where drainage is more of a problem 

than irrigation, particularly in the we season, it is possible that small 

plots have a more efficien; drainage system. More important is the marked 

tendency for labor inputs, in terms of yields per hectare, to increase as 

farm size decreases. 

Looking at the meaning of the labor results, apart from fe=ale labor 

in farm 5ize group C, the marginal value product for both female and male 

labor decre-ases consistently with farm size. There appears to be a defi

ntre cut off between faras with more than a half hectare relative to thoste 

in s=al ler size groups. To interpret these resu6s in rerms ff economic 

efficiency, the marginal value products of labor rust be compared with wage 



TAZE 1L.2.-Marginal Value Products of Land and Labor for Different Farm 
Size Groups, Village A, Central Java, Indonesia 

1'A IC 
Far= size groups (ha) >.00 .50-.99 .30-.49 

Discretionary Labor 

Predicted yield 5.534 1.426 0.891 

MVP landb 58513 70159 78615 

MVP female labor 15.29 15.47 17.63 

WP male labor 59.24 58.38 48.45 

Yields per Hectare 

Actual 1.965 2 318 2.220 

Predicted (Nodel 2) 1.759 2.109 2.363 

Source: Adapted from Hart (1978), p. 257.
 

aYields in tons of wet paddy.
 

bharginal value producr (MVP) in Rupiah.
 

D E 
.20-.29 <.20
 

0.685 0.333
 

83970 93943
 

10.81 8.33
 

47.73 47.12
 

2.546 3.123
 

2.528 2.822
 

! I ° 
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rates prevalent in the village. The hourly wage rate for female discre
tionary labor is 15 RP/hrj~Tlhtpxczlylmrgnsale 

product of fenale labor ini the two largest size groups., The wage rate is 

considerably above the marginal value product of mate labor on the larger
 

farm=. Average hourly wage rates for were
men 43 Rp. On the small farms
 

the marginal value product is fairly close to male wage rates.
 

In evaluating these results the Cfllowing consideration should be
 
borne in mind. The t ratios fe- female labor coefficients are very lcw,
 

suggesting chat the relative importance of female labor in rice production 

may not be estimated accurately. Given this caveat, the direction of change 

in the marginal value product across farm size groups Is wore important than 

their absolute values. The discrepancy between the marginal value product 
for female and male labor relative to their respective wage rates is illus

trative of the differences between the structure of wage opportunities fn. 

males aid females. The fact that the marginal value product is consider

ably lover than the vage rate reflects limltations in the availability of 

re=nerative off-farm labor opporrunities. This is the situation confront

ing w wn in the study village during the slack season. Female discretion

ary labor in the =odel is primarily weeding during the slack season when 

Jobs for women within the village are very limited. The only alternative 

open to them during the wet season is very low wage rate labor on sugar 

cane estates outside the village. This option is exercised only by girls 

and women from landless households. 

Wowen from households which own small quantities of land prefer to 

devote weeding labor to the family rice plot. In the case of men, non-

C. / _ 
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farm labor is available in fishpond activity during the slack period in 

trated in the peak period of rice production, hence the marginal value 

product of male labor on the smaller farms is fairly close to the wage 

rate. It is substantially below the marginal value product of male labor 

on large farms. This suggests that particularly in terms of male labor 

input, larger farms tend to operate at a point which is sub-optimal in 

terms of profit maximization. 

These results are, of course, suggestive rather than definitive. 

They do, howover, carry some interesting implications. From an empirical 

point of view, thev cast doubt on the presumption that. very small farms 

tend to be inefficient and suggest, in fact, the opposite. It is clear 

that the marginal valee product of rice labor in this village is far 

from zero. In OiP case of activities performed by =ales, increasing 

labor Input per hectare beyond a certain point' does not decrease suDstan

tiall) the marginal value product of labor, whereas it does produce sig

nificantly higher yields. 

Where families control very small parcels of land, yield consider

ations and a survival strategy override purely economic considerations. 

It would also appear that larger farcers prefer leisure, or at least the 

avoidance of anual labor by family mecbers, to profit maximization. The 

model see=ingly does provide a realistic description of the behavior of 

households with varying amounts of land. 
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LagSuII& and. Cenal Lu Jzon. Philippines 

which allowed an appraisal of the Impact of technical change in agricul

tural production over tim. In 1966, IRRI collected farm level data frow 

a sample of approximately 180 farms in Laguna province. In 1970, the stir

vey war repeated, and ;,sable data were obtained trom 114 farms. Ranade 

extended the data base by surveying the same farms during the 1974 wet 

season. Similarly, data were collected by IRRT and Ranade for a sample 

of 70 farms in Central Luzon over the same time period. ,-

In 1966, none of the farms in either sample were using modern rice 

varieties, and the use of fertilizer and agricultural chemicals was limited. 

At that time there was virtually no mechanical land preparation, and on 

the sample farms mchanical threshing was not widespread. By 1970, a 

significant proportion of the farmers were planting modern rice varieties 

released by IRRI. Fertilizer and insecticides were used by approximately 

30 percent of the sample farmers. In 1974, all of the farmers were plant

ing modern rice varieties, mechanization of both land preparation and 

threshint was widespread, and farmers were using a full range of fertili

zer and agricultural chemicals. Ranade interpreted the data for 1966 as 

representing "traditional".agricultural practices, and the data for 1974 

as representing "modern" ntricultural practices. 

In analyzing this data, Ranade was essentially locking at ho i tech

nical change in rice production influences two factors: equity and effi

ciency. Fro= the standpoint of equity, he wished to measure how the gains 

from technical change, as represented by increased rice output, were dis
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tributed betw~een four socioeconomic groups: landlords, tenant farmrs, 

landless laborers. and suppliers of purchased inputs. This process of 

*esti Lit_ pArtieipn th--s btional -~and- quity__--tshares,--and henc 6* 

,aspects of technical change, was calculated thirough budget analysis. 

The findings of this analysis are presented on pages 51-57 of this re

port.
 

If all prices tre determined co=ipetitively and factor markets are 

operating perfectly, the budgetary app. 'ach provides valid estimates of 

the marginal productivity and economic efficiency of factor use. On the 

other hand, if markets are not operating cocpetitively and factors are
 

not paid their ,arginal product because there is something awry in the
 

factor markets, budgetary analysis is inaopropriate in determining the 

nrginal productivity of a given input. In addition, budgeting does not
 

allow conclusions to be drawn concerning the substitutability of inputs.
 

Production function analysis was therefore used to address the ef

ficiency issue, and to provid_ information as to the potential substitu

tability of various inputs in the production process. The budgetary and 

prodjction function analyses cy thus be viewd as coreie~ntary. Budget

ing was used to determine the proportion of output received by various 

classes of participants efore and after technical change. It is, how

ever, desirable to know ore about the iupact of technical change. For 

Dxa=ple, -hat sorts of substitutability exist between factors of produc

tion' How would p-oduction be affected by a shortage of an input, or 

governont intervention in the pricing or availability of an input? Pro

duation function analysis provides a more sophisticated approach in pro
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viding answers to questions of this type. When there is uncertainty con

cerning the competitiveness of inputr markets, production function analy

si-Ip rev Ides. vatluable-, suplqeMt nom, in oBdetn. 

Ranade linked the budgeting and production function techniques by 

defining factor inputs in production functions so that they were con

parable to participants in the budgets. These inputs were land (land

lord's share), working capital (tenant's share), hired labor (landless
 

laborer's share), and current inputs (input 
 harc), OupplieriC'Lffi

cients of the production function analysis could then be , wd with 

analogous elements of the budgeting analysis. 

Variables used in estimating the preducriop functi;ni upcre muasured 

as follows: Land was expressed in number of hectares planted to rice on 

Ach saaple farm; chemical inputs were specified as the sum vnitui of pur

chased fertilizer, insecticides, and herbicides, This sum was,deflated 

by the farm level price of rice. Labor was specified as total Mandays 

eaployed on a sample farm (note the exact specification of labor Is som

what different for Laguna and ,.antral Luzon farms). Du=y variables were 

introduced to incorporate the influence al three types of irrigation. All
 

farms in both of the sample sites grew only rice; hence, there were no 

complications as a result of changes in crop combinations. 

irIous functional forms were fitted to data from both the Laguna
 

and Central Luzon sites for each of the three study years. Four function

al forms were tested. Th first was a Cobb-Douglas production function, 

and the other three functional forns were variations of the constant vlas

ticity of substitution (CES) production function. The production elastic



ity o~f inputs for' h two types of technoowg wre estimated for each of 

the chosen fu mcions at their mean levels. 

izputed and actual factor payments and factor Ahares over time, nd to 

there-by assess the ecoromic efficiency of farmrs' decisions. The imputed 

vwtduxs arc calculated using the assunptions that the production functions 

hibited constant returns to scale znd that profit axAmization repre

sented the efficiency norm. From these it folltws that the percentage 

ch-e in Wage rates and laborer's share of ouLput over tim are weighted 

av.rz~e~oi tht percentage changes in the land-labor and capital-labor 

7jzos, multiplied by the degree of subsLitutability of land and capital 

,or 1.bor. The designated weigbts are equal to the factor shares of land 

7.t]pita! respectivety. 

EKnination of the resulting algebraic expressionr indicated that 

th. appropriate neasure of factor substitutability is that developed by 

hc (Sato and Koizumi, 1973). Economic literature offered several dif

ferent expressions for, and interpretations of, the concept of pairwise 

innut substitution. There are other measu-es of factor substitutability, 

but: ,Anade found that they either led to inconclusive results or vere in

appropriate whin there were wore than two variable factors of production 

aill input Ievkls changed sieMultaneusly. In addition, the Hicks co

effi:lent was flexible enough to be appropriate for a variety of different 

fuactionaf forpS. Therefore, the form of the production function speci

fiedJ was not subject to unnecessary constraints. 

The original coefficients of the production functions were also 

helpiul in *he analysis. Partial elasticities of substitution were useful 

-. . . . . .Pa t a .. , n 
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in a~sertaining differences in the derived demand for inputs, wihile thedirect elasticity of substitution allowed an assessment of pure factor
 

.........
 ... ei t Hjrkhs f... 6 Marior i'
 
masuring changes in factor shares between the two technologies over
 

time. 

The estimation of production elasticities from the sample data
 

proceeded as follows. 
 First, Cobb-Douglas production functions were
 

fitted to the data from both the Laguna and Central Luzon sites for each
 

of the three sample years. A statis.icai test was peeformad to see if
 

the 3ssumption of technological change was supported by the data. 
The
 

test revealed a significant structural change. Then three production 

functions of the constant elasticity of substitution form were estimated.
 

One function was chosen as the best representative of traditional tech

nology, and another as representative of modern technology. Traditional 

production elasticities and Hicks coefficients were then derived from
 

the estimated parant-rs of the chosen functional form. Production
 

elasticities were compared with the relative shares calculated from the
 

budgetary (nclysis. Estimates were also made which allowed determination 

of the factor-saving bias of =ving from traditional to codern technology. 

lz"l ications were drawn concerning the factor-saving bias of changes in 

the relative shares accruing to various factors resulting from technical 

change and input substitutability under traditional and modern agricul

ture. 

La2aiz. Analysis of factor income distribution calculated from 

the budgetaryj,nalysis indicated that while all participants in rice, 
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produdion henefited fro= technological change, the relative share of cur

rent input suppliers increased, while those of landlords and tenants de

creased. -Since -lanidam~a ,viifa e, ei~d-~ilr hr -mle Ta 

land rent did not increase as rapidly as yields during the study period. 

While the relative share of total labor declined, decomposition of labor 

into hired and family components indicated that the share of output going 

to hired labor did not decrease. Real wages and total employmnt in

creased fro= traditional to modern technology. The relative decline in 

the share received by total labor, therefOre, was accounted for by the
 

Incom- and employment of tenant labor. 

"'he Cobb-Douglas functions proved to be the best representation of
 

traditional technology, while the CES function containing interaction
 

terms between che=ical inputs and labor was found to be the best spefict

cation for wdern tephnology. The CES specification implies that produc

tion elasticitier,of labor and chenicals vary vith the ratio of labor to 

cheaical usage.
 

The estimate of the production elasticity of labor was found to
 

differ significantly frot the observed relative share ii the budget analy

sis. In an attempt to better understand this discrepancy, labor was seg

rented into labor for land preparation and other labor. Re-estimation of
 

the functions i ndicated that the elasticity for land preparation labor
 

was chose to its relative share, while the elasticity for other labor
 

was not significantly different from zero. Since the variability of other
 

labor in the sarple was observed to be small, Ranade concluded that tra

ditional producers operated at close to the maximum level of production
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with respect to labor, and thus the marginal produicViof other labor was 

close to zero. Further analysis revealed that for traditional teiAnology, 

3r labor-twis piaid more tha its 6- I product. hea.:ver, wasmri_ This, 

not found to be the case for coA,.ern technology, nor for any '6f the other
 

inputs with either technology. It. there was no evidence of any sig

nificant inefficiency in resource use in Laguna.
 

Production function analysts indicated that the capacity to sub

stitute chemicals for land in rice production, while holding output ,ott

stant, is twice as large under modern as traditional technology. Modern
 

technology (high yielding rice), therefore, is found to offer consider

ably more latitude for maintaining production of rice and freeing land
 

for other uses. Miodern technology, in general, offers greater opportuni

ties for the substitution of chemicals for 3and or labor than does tra

ditional technology.
 

Production elasticities were compared over the three time periods.
 

Results indicate that rice yields in traditional technology were mainly
 

dependent upon land, while in modern technology increvental returns from 

adding,ocher inputs, notably chemicals, were substantial. Land, therefore, 

has a lower production elasticity in modern technology. This is consis

tent with the finding that other inputs take on increased imortance in 

the production process with technological change. This seemd more evi

dent in the 1970-1974 period than in 1966-1970. The inference is that the 

cocinarion of chemicals and, to soc degree, nchanization are co~pleoen

tary to high yielding varieties. 

Further analysis of production elasticities indicates that labor

ers were not paid less than their margina2 pro&ct in either technology.
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A This sug_7esrs that technological change did not interfere with the com

petitive operation of labor carkets. Labor productivity was found to
 

be higher under the modern technology.
 

Results of the study indicate that the high yielding rice vari

eties exhibited both land-saving and labor-saving aspects, but that the
 

land-saving bias outweighs the labor-saving bias. The Laplication is
 

that the introduction of high yielding rice varieties will tend to offer 

greater potential for reducing land requiremnts needed to produce a 

given level of output, than for reducing the acount of labor required. 

Central Luzon. As in the case of Laguna, the budgetary analy

sis indicated that all participants (n the production process benefited
 

in absolute terms from the adoption of modern rice technology. But not 

al prticipants shared equally in the 'increased rice output. In Central 

Luzon, the relative shares of landlords decrepsed as in Laguna; however, 

in contrast to the Laguna findings, the relative share of hired laborers 

decreased with the adoption of modern technology in Central Luzon. This
 

is attributab!e to the fact that there was no appreciable increase in the
 

real wage rate Within Central Luzon, while the' wage rate in Laruna did
 

increase rodestly fl{er the eight year period.
 

The production functions esticated for Central Luzon were essenti

ally the same as those for Laguna. It was found, however, that the fntro

duction of slope shifters for both =echanization and irrigation provided
 

a better fit for the Central Luzon data. The labor input specification
 

was also different in Central Luzon. The sur of equivalent horsepower
 

days of draft animals and :ractors was used to represent land preparation
 

- A 
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labor. Furthermore, data li itaions allowed only the use of pre-harvest
 

labor. Ranade did not consider this a serious problem, since he reasoned 

that 
the level of harvest labor did nrZ appreciably affect yield or total
 

ri.c output... .
 

Estiated production elasticities for land preparation labor and
 

other pxre-harvest 
labor were found to be close to tbe relative shares
 

calculated fron the budgetary analysis. 
This was true for both tradi

tional and rodern technology, although there was 
 some evidence that labor
 

used in land preparation in modern .echnology 
was paid sore than its car

gina= product. 
 Thus again, there was no evidence of significant Ineffi

clit-nn the allocation of resources. 

he declve in the production elasticity of land preparation 

tabOr observe-d in the rdern technology is apparently greater in Central 

.u-.-n than in Ligura. This is assured to be attributatle to a greater 

ircrn±ase in the rechanization of plowing and other land preparation ac

tiviieson Central Luzon fnrms. 

The introduction of semi-dwarf rice varieties in 1970 appears to 

e h acor contributing to an increase in the production elasticities
 

O chenicals atnd labor, other than that used in 
land preparation. As in 

Laguma, it was found that hen an increased quantity of one input was 

usd, It n-s-ulted in a negative Imact on the price of other inuts. In 

the ca of d :rn tecroloy, the intensity of these effects was greater 

in :-2!ntral Luzon than in Laguna. This was particularly corked in the re

ianihi between chi=ical and labor use. The ioplication is that in 

Central Luzon th relative shares flowing to an input are quite sensi- ':
 

t v: to thetj o Of factor usage. 

// 7 
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In contrast to the Laguna findings, all factors of production in 

Central Luzon were found to be complementary on mdern farms. Factor pro

portions were found to change in the sam direction as the ratio of factor 

prices. If the production of a given level of output is held constant, 

the substitutability of land for pre-harvest labor is considerably higher 

in modern than traditional technology. Interestingly, land and chenicals 

i-re found to have less substitutability in modern than in traditional 

technology. In Central Luzon codern technology was both land and pre

harvest labor-saving. This was also the case in Laguna; however, in Cen

tral Luzon, the factor-saving bias was larger for pre-harvest labor than 

for land. 

It is aportant to make several observations reljtlve to the use 

oi production function analysis in the Philippines and the validity of 

findings fro= this approach. The methodology vas to look at the full dis

triburiomal effects of technology and not merely at biological or socio

ecnon~ic effects. The results seei,.'o contradict the findings of other 

studive, which indicate that landlords and owners of other inputs receive 

a disproportionate share of all gains attributable to modernizing agri

culture. This research suggests that further analysis of the distribution 

question should be considered. The methodology of combining budgetary 

analysis vith production functions provides at least a starting point for 

an interesting verification of findings. In general, the production func

tin analysis supported the budgetary findings; however, the mrginal in

crease in information useful to policy ritkers was not great. Ranade's 

contribution is that he pioneered the use of an eapirically pouerful 
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technique of analysis. If thts provides a building block for other re

searchers, then the-exercise vill have served a useful purpose. 



-Pttecws-Fa~--- of-Tchnoj0Rv Adpit ton- ....---

Given that -dern varieties of rice were first introduced in Asia 

in 1%516,, it is revealing to consider the time path of their adoption 

against the Idoption paths for other modern technologies. Such a compari

son is possible using the IkciI data presented in table 111.3. It Is 

e-specially interesting to note that in some Asian countries a signifi

cant nucter of the farvers snmpled by [UTI i 1971/2 had adopted other 

Goderntechnalogies prior to the introduction of modern rice varieties. 

eoxar~ple, 7.5 percent. of the sample Indonesian farors, 62 percent of 

tho in 6Pakistan, anid a respectable nuter of those in the other coun

tries, had enloyed inorganic fertilizer prior to 1966, and on a signif

ciant nusber of farrs its use coud be traced back to before I90. Trac

tors vre rdatlvely commal in Pakistan and the Philippines before 1966; 

::chaiica threshers and herbicides were iikewise e=ployed on mora than 

30 percenr'f Philippine farms; and insecticides were widely used prior 

to 1-66 4n all the surveyed areas except Nalaysta and Pakistan. Of course, 

-tould be iyiseading to suggest that these levels of adoption had oc

'krrei during ,i period in ahich there had been no iprovmeent in the 

,e-etic quality of rice varieties--there certainly were national pro

gra of rice trials. These, however, pro-date the najor international 

Vrogrnn of genetic research associated with IRRI which led to the coo

-rcial release of the so-called codern varieties of rice (MV) in 1965/6. 

it .a1so indicates that the reasons for adopting these other technologies 
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.3,,.lyon to al extent,.insecticide) appears.to
f(an .sser 


have a general complementarity v W. This. Is: Indicatedi by the:.fact'"- !"i l-.

that in all six countries by 1972, over 8 percent of surveed farmersohadt 

used both M and fertilizer. while for each of the other technologies 

adoption had fallen well below this level in one or more countries, al

though this was less marked ir the case of insecticide.
 

That fertilizer and V should emerg as being complementary is 

hardly surprising in view of the fact that ost V have been selected to 

be fertilizer-responsive in conditions of adequate irrigation and water 

supply. Likewise, the relationship between the u ie of MV and technologies 

other than fertili7er are consistent with their properties as presented In 

the classification of technologies on pages 13-15. Tractors, mechanical 

threshers, and herbicides are all considered to be labor-substituting and
 

would therefore not bc' expected to be adopted extensively where labor is 

abundanti at periods of peak labor demand. Thus, for example, the adoption 

of all three of these technologies is much lower in Indonesia than it is in 

the Philippine sample, where the farms are on average from three to six 

ti=s as large. However, as the frakework set out in section I of this 

report (pages 16-36) indicates, a complex set of variables is required to 

explain the different "technology packages" adopted in each of the survey 

countries. For e-azple, in Central Luzon the high adoption of mechanical 

thrzshers up to 1972 reflects, in part, a method by which large landowners 

reduced the nueber of harvest laborers and gained control over the share 

http:appears.to
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of the har-vest distributed. As can be sec-n from table 111.4, the use of 

such machines declined between 1970 and 1976 as a consequence of tefc 

that the Philippine land refor2 eliminated the largest holdings, wimhich had 

used threshers atia device to control the distribution of output between 

landlord, tenant, and landless laborers. The more widespread use of con

tract har-vesting also contributed to the decline in the use of mechanical
 

threshers.
 

It is very interesting to observe the influence of farm size upon
 

the technologies adopted. As can be seen from table 111.5, there is 
com

paratively little difference between 
1 he three farm size categories in 

their rate of adoption of WV, fertilizers, and insecticides. In fact, the 

largest farms have a marginally lo-er rate of adoption of these tech

nologies, but show a markedly higher rate of adoption of mechanical tech- V 

nology (tractorsmichanical threshers). The smllubt 6ize class has the 

lowest rate of adoption of mechanical and herbicide technology. This 

tends to confirm that these particular new technologies ar- not indispen

-;ablc colemants to the other new technologies, but are largely substi

tutes for traditional factors. It vill be recalled that data presented
 

in table 111.3 showed that in Village A, where only traditional inputs
 

were employed, smaller farms obtained considerably hi her yields per hec

tare through the use of substantially larger quantities of labor per unit
 

of land. Higher yields then, are not only attributable to the adoption
 

modern technology.
 

In one important respect the data presented in tables 111. 3 and
 

111.5 are potentially misleading. For example, although in Pakistan 100 
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TABLE tll.4-Percent of Stple Farms Using flev Technooy, Central Luzon, 

Tractors for .. ,echa n- M.odern 
LanJ ?lrepar- ical Rotary Her'-,) Rice Irri

at i Th resher Weeder iciles Varieties garion 

19f31 6 17 0 
1P70 45 59 17 40 67 c . 61 

175642 . 18 58 82 fit 

Source: RanaJe (1977), pp. 216, 221, 228, 2&5. 

aBased on a sample of 114 far-=s .for the wet season only. 

.} 4 



TABLP 1.S--c ti4 e Rate .f Adoptkn 4 S. laprove Rice 6*ture 

Cmwultive rate (Z) of adoption 
Practice, 190- 1961
rI site 1960 1966 1967 1968 1969 1970 1911 1972
 

MV
 
Iha;r1lss 13 35 
 69 85 89 93 93
 

1 9 
 27 56 89 98 99 99
 

,v' r 3 ha 9 7 19 34 49 68 
 92 92
 

FertiIler
 

r1r 23 732a ii 92 96 97 98 98
 

.1 to 1.1 10 
 3 4 78, 83 86 88 

ia 1vr311 59 61 73 81 86 90 9, 

Insecticide
 

I -a r% 21 9 64 84 39 92 93 93
 
.i t I) 12 394 53 67 87 94 95 95
 

1 ha 6 12 45 52 62 70 83 83
 

Herbicide
 

0!res 0 0 0 0 0 0 0 

1.1 6 ',3,913 16 21 29 31 32 32 
Qver3ha 3 27 .19 48 56 763 71
 

Truc tor
 

'ha r ess 0 18 19 20 
 21 25 25 25
 

. I to 3.0 6 13 16 21 29 
 31 32 32
 

r3ha 3 2 39 48 56 
 63 7i, 71
 

Mechani al thresher" 

I0 1 1 1 

1.1 i.r 8 12 15 22 31 32 33 33 

over 3 ha 9 2130 35 39 41 44 44 
%0 rce: 1 R1 197$a), p. 91. 

_ _,_ _ _ _ _ _ __: _ _ _ _ _ _ _ 



percent of the samled farers had tried MV by 1972, it is not the case 

even less true that all rice grown in Pakistan was V. This is clearly 

demonstrated by reference to table 1.8, which shows that in 1972/3, only 

43.7 percent of the rice area in Pakistan was in W,, and moreover that 

this had declined by 1976/7, to 39.8 percent. It is not only in Pakistan 

that there have been somv minor reverses in the growth of the area sown 

to .1N. Table 1.8 also shows a sharp decline in the area of MCVin Indo

nesia in 1975/6, the year of Hart's survey, and a minor decline in ?epal 

after 19741/5. Similar qualifications attach to adoption of the other 

technologies, and it cannot be inferred from'the fact ((hat a high propor

tion of ,ampled farners used a particular technology in 1972 that they did 

i-o on all of their land or at A high level of application. 

Historically, rice production in Asta has been increased by apply

ing labor and traditional cultural practices to an ever-increasing area. 

As long as sufficient new land was available, this technique provided the 

means for supplying a populativn which grew at wodest rates. There con

tinued to be an adequate supply of new rice land until ,adecade or =ore 

after World War 11. With the spread of edical technology, which included 

inoculation against coacunicable diseases, control of calaria through 

mosquito eradication programs, icproved sanitation, and expanded food aid, 

death rates fell and the Asian population began to grow rapidly. In the 

1960O's the land constraint became acute. As discussed above, there was a 

shift from dependence on area expansion to increasing per hectare yields 

to expand the food supply. 

i ".... -•. . . . . .
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Crop area continued to expand with improved irrigation and enlarge

~~~nt~~~s!a Area-~~ in South7~~biii~ in' rice 

and South East Asia has expanded very little )ver the past decade. For 

those countries whose production grew by mre than 2 percent a year, only 

in Thailand did area expalsion play an l portant role in the growth of 

rice output. 
!able 111.6 provides an excellent suarization of the fac

tors which have contributed to increased rice production froo 1965 to
 

1973. Aggregate growth rates in production have been divided into three 

cortributory coxponents: irrigation-,fertilizer, and residual factor. 

This provides soe additional perspective concerning how technology adop

tion influences production growth.
 

In Hart's study in Central Java, production systems were not the 

ocus of attention, and therefore comparatively little information is avail

able on the topic of technology adoption. It is, however, reasonable to 

ass* that in line with the labor data presented in tables 111.1 and 

111.3, .- far:-*rs in the study village employed umechanical technology. 

Surprisingly, Hart (1978) also reports that fertilizer use was very rare;
 

Ehis clearly iS not typical o Indonesian agriculture and may be a result 

of the temporary abandonrnt of MV in 1975i6. It will be recalled that 

MV had been adopted in Village A only to be abandoned as a result of 

severe infestation of brown leaf hoppers. Since 197516, usethe of MV has 

been resumed and M* are currently being used by, 75 percent of farmirs on 

at least a Tportion of their land.
 

Ranade's Philippine survey provided a fuller picture of technologi

cal change for the Central Luzon sample (table 111.4) than for Laguna
 

i., ,' 
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(table 1Il,?). Cocparison with data in table 111.3 shows that changes
 

in Central Luzon comare closely with the data for the larger survey:
 

tractor using fars have increased from 17 percent in 1%6, to 56 per

cent in 1976, while use of mechanical threshers has declined from 66 to 

42 percent over the save period. Table 111.4 indicates that herbicide 

use is sonevhat lower than the average for the 13 IRRI survey villages in 

the Philippines. This can be attributed to the somewhat lower rate of
 

adoption of modern varieties, which in turn can be explained by the rela

tively !ow irrigation rate.
 

For the Laguna survey, data studied by Ranade (table 111.7) appear
 

to indicate that tractor use for land preparation was at a somewhat higher 

level than in Central Luzon. Assuming farmers using tractors for plowing 

also use them for harrowing, a total of 36 percent of Laguna farmers used
 

tractors for wet season land preparation in 1965/6, and 71 percent in 

1970/1; the comparable figures for Central Luzon are 17 and 45 percent 

(table l11.4). This comparison matches the core comprehensive data (in 

term of technology coverage) which Cordova and Barker (1977) co=puted for 

subsacples of the data used by Ranade (table ,11.8). The Cordova anid 

Barker data also indicate that no mechanical threshers were employed in 

Laguna, but that herbicide use was higher than in Central Luzon and has 

remained above the 85 percent level since 1966/7. 

Regarding technology adoption in Chittoor District, India, the avail

able data relate only to the state of adoption of mechanical technology in 

1976; this has been presented in tables 1.23 and 1.24, and discussed in 

section 1, pp. 75-81. Itwill be recalled that the Chittoor District 
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TABLE 1[1.7--Percent of Sarile Farmsh Using New Technology, LagunaF 
Phili:ppines 

Tractors for Tractors for Nodern 

Plwinga Harrowing a Rice 

Whole Part Whole Part Varieties 
Acreage Acreage Acreage Acreage 

1965/6 2 (4) 4 (1) 10 (9) 26 (18) 0 

1970/! 8 (3) 3 (0) 33 (30) 38 (35) 100 

Source: Ranae (1977), pp. 109. 

agata in parentheses are for the dry season, the others for the vet 

s~easoin. 
bThe sanpI- consisted of 114 farms in the wet seasons of 196516 and 

1920/! but of 81 in the dry seasons of these years. 
Cmechanical threshers uere ruot used in Laguna. 



TA1I1V 111t.-w Pars hi Technn. Percent4 F -m!-63-
Centrel Luzon-Laguna farms, Philippines, 1966-75, 'et and Dry Seasons
 

Laguna Central Luzon-Laguna
Technology 1966167 1970/71 1974 Dry 1966/67 197071 1974 

1975 Vet 1975 

Technology - vet season (2) 
. 100 0 76 94 0 57 64 
i4%(partial) 0 19 5 0 to 19 
Tract rs 26 71 90 17 43 57 

Herbicides 86 97 92 19 41 61 
Thr#shers 0 0 0 72 69 42 

Technology - dry season (t) 

f a ms (n. 4 54 51 15 14 24 

TV 1OOt) 0 76 9 7 93
 

-V (partiai 0 24 4 13 0 na 

ort 24ra 65 na 62 80 8124 

Uerhtc ides 87 97 91 62 50 n.
 

Thr, shers 0 0 0 46 50 19 

Sour-., : Cord~oa and Sarker (1977). 
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• fJ 

sa=ple vas selected because of its especially high level of tractor 

ovnership and use. This is also associated with a higher than average 

ovnership of other forts of zechanical technology reflecting (1) the 

large range of operations for wihich tractors are used in this area, (2)
 

the z,-ex and diverse cropping patterns, and (3) the above average 

wialth of the surveyed farms. 
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Constraints,to the Adoption of Technology
 

The Cernell research on the Indonesian, Philippine, and Indian sites 

did nat focus specifically on constraints to the adoption of modern rice
 

technology. However, field work 
was conducted in Nepal to specifically
 

address 
 this issue, since it was assumd that among farmers within the 

Nepalese middle hills there was wide variability in both cropping patterns 

and the use of ndern inputs. With the exception of findings frou Nepal,
 

this portion of 
 the report will synthesize the conclusions of several re

search efforts directed toward the ceasuremnt and reasons for the wide 

variety of constraints. 

At a very general level it is recognized that because most researih 

to date has been directed to irrigated rice, the mnern seed-fertilizer 

technology is best adapted to irrigable areas and is less applicable, and 

therefore, less likely to spread to rainfed, upland, and deepwater rice 

growing areas. Thus there are clear ecological constraints to &tespread 

of technology to mny rice-growing districts inAsia. As table 111.9 in

dicates, a substantial proportiov of the area devoted to rice production 

in Asia is not irrigated. This has been clearly recognized in a recent 

paper by Barker and Herdt, which concludes that in the future, returns to 

research to icprove isinfed rice production may exceed potential returns 

from further research into irrigated rice production. (3 

Estir.ates by the Long Range Planning coim=ttee of the Internation

al Rice Research Institute indicate that 
over the next 10 to 15 years,
 

i. , . . : 4 



S:i : 
A 

i.! i 
5 

4) . ... 

Enviro*ntal Catogories, 11 Asian Coountries, 1970-75
 

Country Total rice Proportion of area
 
area a Irrigated Rainfed Ipland Deep-water Second
 

(,000 ha) crop

(%)
 

Ifn Jia 37,755 40 50 5 5 5
 
,1666 39 19 26 10
 

S,482 47 31 17 5 19 
Thai 7,037 11 8o 2 7 2 
5;zr~i 4,985 17 81 1 l 
Philipptnes 3,488 41 48 11 0 14 
Vietr 2 ,713 15 60 5 20 S 
Pakistar 1,518 100 0 0 0 0 

1pa 16 9 0 0
t 1,200 76 
4a.a1it (W) 771 77 20 3 0 50 

604 61 37 2 0 25 

Soarc. : Herdt (1976), table 1.A
 

1'49-74awrge 4ra, FAO data.
 

bF.rm- South.Vietna-2. 

'- I 
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approximately half of- the total possible rice production gains attribut-4 

able to research will be realized on Irrigated areas, while another one

third of the ",tentialincrease vill cow fro rainfed lowland areas.
 

The research required f) these separate 
areas is distinctly different.
 

?Ioern varieties have been adopted in 
wst of the irrigated areas and
 

use.. of tPiuts, particularly fertilizer, has increased markedly over 
 the 

past decade. Insect and disease problems are becoming acute in areas of 

zntensive irrigated rice production. Here the challenge will be the de

velopment of resistantnew varieties. 

In the areas of Asia where rice is produced on tainted lowlands,
 

poor water control 
 has prevented the adoption of modern varieties, and 

only :odest yield increases have been achieved in these areas. There 

are tvo basic strategies for increasing production in rainfed areas. 

First, alter the environent to fit available technology. This would in

clude irrigation, and in som cases, drainage. Second. technology can be 

deve3,eped tv fit the environment. This "would involve the development of 

drought and flood resistant varieties. An increase in the acreage of ir

rigated rice will be costly; it then appears that there is a particularly 

high payoff from research which will increase yields in the rainfed areas. 

Tht. riin obstacle confronting researchers is the heterogeneity of the en

vironrent. Somo areas need ,ice varieties with short growing season re

quirernnts or drought tolerance, while other require varieties ableareas 

to withstand flooding or stagnant water conditions. 

Although it is comparaLively easy to qualitatively identify con

straints to the adoption of techn logy, their significance can only be 

f ii~4 



assessed ly by sowm form of quatttIve analysis.ThSteipt 

of a constraint should ideallNy be measured as the amunt by which it re

duces the use of particular inputs, and in turn, the impact on output. 

SHowever, underlying any such veasure is the normative concept of some 

level of input use and output, which should or could biiachieved. Clear

ly, this is difficult to define, and there may well be a danger that these 

"target" levels of technology will be set too hig&, with the consequence 

that expectations about what can and should be achieved will also be too 

high. Certainly this is one implication of a very interesting research 

project carried ouc by IRRI (IRRI, 1977-; Barker, 1978). This project 

starts with the premise that constraints to obtaining higher yields can 

be classified into two groups: Those which affect the potential yield 

within the environment confronted by the farmer; and those which influ

ence the farmer's ability to attain the yield potential. 

The firtt :ategory of constraints is related directly 
tio -h4 Ovelopwnt of new technology and hence the or
gan zation of research. The second is concerned on one 
hsnd witt the realization of production potential given
 
the exItlng technology and physical environnent, and 
ii .the oter with the degree of equity among farers 
3nd: Indilss workers in access to resources and inputs. 
These :-nlude such issues as diffusion of knowledge acong 
tir , input and credit availability and land owner

,terns. (Barker, 1978, p. 6.) 

The research organized by IRRI involved an appraisal in farers' 

fields of a number of nanage~ent (input) levels ranging from those actual

ly utilized by farmers 'the lowest level of technological adoption) to the 

high input levels recommended by experiment stations. Two yield gaps were 

identified. Yield gap I is defined as the difference between yields on 

the nearest experiment station and yields achieved on farmers' fields where 
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the highest e of technology was adopted. This gap is attributable to 

the first set of constraints noted above, and was interpreted as indicat-

Ing the extent to which technology was not transferable between experi 

meat station and farm, and to environmental differences between the two. 

While this gap may be reduced by investment in such improvements as water 

control, itcannot bej/interpreted as being due to any failure on the part 

ot fa:mers to exploit the resources at their command. Yield gap 11, which
 

measures the difference between the yield a.hieved by farmers using the
 

high input package and those using traditional or typical input levels, 

is the more interesting in that it indicates the gap between what was and
 

what could be achieved given the existing water control system. It itdi

cattes the potential return to policie 
design!d to encourage and assist
 
farmers to change their input types an levels.
 

Management packages intermediate between those used by farmers anO,' 

high input levels were also tested factorially. This permitted identifl-. 

cation of the inputs which would contribute most to closing yield gap II.
 

It also enabled estimation of output response to various inputs, which in
 

turn enabled evaluation of the economically optimum package of inputs, and
 

the extent (if any) to which this differed from the high input package.
 

It should, however, be noted tha: the high input package relating
 

to the potential yield figures in tables 111.10 and 111.11 were not the
 

highest input packages capable of producing marginal positive increases in
 

rice yields. 
They were the highest input levels considered managerially
 

feasible for practicing farmers. Thus the term "potential" has been used
 

in"zi rather special way in this study, and it is not the same as the maxi

4-'= 

'5 li ;[ : " -i.=ii:Ii~, i~L ;i"l ]:;!:- ' :.iI.-']i,];.i[i i:-!k 1} ;1, 
 - ]) =:1:: [ !" "i.il : ,- Li''<.:i ' :11 1_i S: i
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muc ittainable yield in farners' fields- Ithas been used here t~o denote 

the pote tial wh3ich could be attained by thbe farater in. his own fields, 

rather than the =izum atcatnable by reseirchers in i'arvers' fields. Xn 

4e'ther votds, it relates solely to yield 'gap 11. 

The estis~ites wahich wrre obtaid for- yield gal;t i n the wt and 

dry, seasrons are 'Andicated in tables 111.16 and 111.11, respectively. The 

results indicate that In the wet season this gap is relatively modest, and 

that it averaged only 0.9 metric tons per hectare over the various study 

sites* with a range from 0.1 Zo 2.0 cetric tons. In the dry season the 

gap -wa5 fovund to bi- larger, with an average of 1.5 metric tons per hectare 
adarange of 0.4 to 2.2 metric tons. Significantly, thesepenas 

.i .::fo/ ! r . increased . . / . .arfe: ,? '. than excperimnt stat ion results(9. .: .; ,iyields ,:less;. dramacic' '': .; ; '. : ! ? : : : : ) L : ' ''' : ' ' : :" ,!!': . ':
 

mtight sugges t, r-tus enphasizing that there is a risk of setting expecta
.
 . iii~i!:" ii-r'i" "i:,-'i ii ! . ~ i!i I ~ !i; 

r
'rl~ i',:' ':' . &
': " ii: "; ~! : " iii 
~.:< A &" ,i~,~ 
.i i i > 1~ 

M-
tions too hijh. Neverthele,,s, the potential to increase yield%does ap-, 

1pear to exist in tlve irrigated areas studied and could be realized pri

tr'arlly by increased application of fertilizer, and also by improved insect 

and veed control. 

Althcough care raist be taken not to confuse the miaxicmt yield in 

table 111.12 vith potential yield in the preceeding tvo tables, the table 

does, indicate that in the wet scnson it would have been uneconoiiic at 

near1--i all the sites for i.-rm-rs Lo have attem:pted to achieve potential 

yields by applying the high input package. In facr, on~ly at Casarines 

Sur v as the potential wet season yield econosufrally optical. At =osc of 

the othe-r sites the eco-nomic crpt iui level of input use was little or no 

higher than that actually used by farmers. Thus the economic potential 
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t~ t, 

The; k 



for higher levels of input use-,in the -et season would appear to be modest
 

with the present capital stock and levels of managerial ability.
 

In the dry season, houever, there does appear to be a marked eco

nonic potential for increasing 7put use and yields. This is clearly 

demonstrated by the lower half of table 111.12. Only in Laguna in 1975, 

Camarines Sur in 1975, and Supan Burt was the economic optimm input level 

belour the high input level associated with potential yields. For the other 

locations, iz appears that it would have '3.en economic to increase input 

levels above those classified as high. Thus, for these areas the "poten

tial" level would h4ve been -a,ono=ically feasible, as would even higher 

levels, had they been within the managerial scope of the farmers. While
 

this clearly suggests thai there is appreciable scope for increasing input
 

use and rice yields in the dry season, It mst be emphasized that dry 

season irrigated acreage is co:paratively small in relation to wet season 

4acreage. Indeed, from the data presented in table 111.9, it can be cal

culated that in the dry season, only 5.8 million hectares out of the wet 

season totat of 78.3 million were cropped to rice. 

While the technique of IRRI yield gap analysis summarized above 

prcvides a franwwrk for quantifying the effects of constraints to the 

adoption of technology, it does not directly identify factors contributing 

to the constraints. It is true that in defining the high level of inputs 

the analysis hypothesizes a management constraint. A noteworthy itpiica

tion of the research is that it may be worth placing more policy ecphasis 

on raising =anagerial capacities. Also, in calculating the economic op

timal rmnagemnt system the analysis has addressed the concept of an eco
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nonic constraint, but to the extent that farmers were operating below this
 

level, it alone does not adieqwately explain farmers' behavior. Tradition

al farm hwvel surveys conducted by IRRI researchers have identified many 

reasons why f.-rmers have not adopted economically profitable input levels, 

along with other constraints. The donantconstraints which emerged were 

unaw,idlability of input credit or its high cost, problems of obtaining 

tirly doliveries of inputs, poor water control, perceived risk of crop 

f3iltre, an4 lack of knowledge concerning appropriate input levels due to 

lack of education and/or infrequent attention by extension agents. The 

,ignfLcantthing about these mjor constraints is that they are outside 

the control of farrmers, and do not imply inefficiency or ineptitude on the
 

part of farmers. It is, however, within the realm of policy to expand 

,sredit facilities, inprove the input supplyr system, and strengthen ex

tension services, although IRRI research possibly implies that the re

turns to such policy developoents might be modest. 

The heaholor evelole- by, _ = mak<es a .ajor contWrbu-cn to, 

~e e~sa~d ofothe cons-aints !sstze. However i4 oes no- exnlore 

a::1te :,C,~znstrni~ning the ad-optlon of nev technolo,; b.-. 

nt S--4 rtas tlho reazaons vhich cause farz-ers z. 1 

The IRRI gap measurement asstez-d that farmers were using MH, 'and 

more probably, that a srng~e 11W would be considered appropriate on any 

given farm. The Nepalese research centered on farners' decision raking 

relative to selection of an appropriate Improved variety, and h"y farmers 

"ftted the new variety Into their particular farming system. The results 
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veru from actual farm A rviews, and there was no pre-conceived notion 

of "the zost appropriate variety" or that a single variety would be used
 

on a farm. It is therefore in no way a controlled expricent, but rather
 

a "probing" of what actually takes place on farms of different sizes t
 

vith varying resource endowments.
 

Adoption of Rice Technologin a Nepalese Villape
 

During the 1977/78 crop year, Douglas Pachico (1979) worked closely
 

with a sample of 90 Nepalese farmers in the Village of Sanga, in an effort 

to gain a rore complete appreciation of their rationale for adopting tech

nology which would increase rice yields and production. The village of 

Sanga is in soc respects advantaged compared to most villages in the hills 

of Nopal, even though farm sizes are quite small and per capita incoo low 

by standards of international comparison. The village is located on a 

hillside, at an elevation of approximately 4,8' eet, overlooking the 

val ley of the Punicata River. Bordered on the south by the Arniko High

,ay which runs from Katha=andu to the Tibtan border, Sanga is about one 

mile fro- thl innortant market town of 07,.,.and an hour and a half by 

bus fro= the capital, Kathma~ndu. Tht Q 4;Ytherefore, has excellent 

access :o markets in both Sanepa and Kat&andu. 

Proxialty to =arket centers contributes to the ability of farmers
 

to participate in the high cash flow agrculture associated With the ex

tensive use of new technology. All sample farmers purchase fertilizer and
 

all use XY on at least some of their land. This is possible because agro
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inputs 	are readily available in Banepa, and also because it is easy to
 

market 	surplus production there.
 

Many farm 
 fa.ilies in Sanga also have macbers participating it2the
 

non-agricultural labor market. 
This is, of cou.rse, facilitated by the 

nearness of the urban labor varket, and the resulting increased cash flow 

allows 	the purchase of inputs associated with the rew agr\e)'tural tech

nology. Since the village is densely populated and the forest of the sur

rounding higher slopes has been comletely cut down, villagers in Sanga 

=-st buy =ost of their firewood. Thus, part of the high cash incom in 

this village is expended on a coc=odity which is typically obtained in 

most hill villages by means of family labor in the slack season. 

The lack of forest land and public pasture lnits the production
 

of livestock to that 'which cin b: r.spT-orted by far= resources. This 

limitation, coupled with the small farm size, has led to the almost cor.

plete disappearance of draft animals in Sanga. As a consequence, most 

,-t preparation is done by hoe. 

The vil lage, then, represents something of an anomaly in Nepal 

today: a high proportion of lowland, good access to roads and markets, 

high cash flcw, extensive use of now technologies, no public forests or 

pasture, and very little draft power. In some respects, this village can 

bit seen to represent w4hat night be the future for other areas of the bills. 

Tramnportation and marketing ,-:ortunities have iaprovingbeen due to 

rn rre:nrs tnt in irntrastructures, while forests and pastures are 

fast being cut down, overgrazed, or lost through erosion. Sanga is in

teresting in that it c.ffers some possibilities for developc"nt that could 
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occur on suall farcu in the hills, despite the loss of forest and pastures, 

given better access to narkets and new technologies. 

While all farms in this village share the same general environ

cent, not only with respect to climate, but aLso in tern of access to 

markets and lack of public pasture land, important differences in resource 

endowments do exist among the farms which limit the choices farmrs can 

make regarding the selection of new technology. 

Table 111.13 shows the percentage of sample far= households in the
 

village falling Into six size categories, along with the percentage of 

land that is irrigated lowland, rainfed lowland, and upland. Average 

farm size is 0.65 hectares, alwost identical to the average of 0.60 for 

the eastern hills of Nepal, but well over half the sanple farms own hold

ings less than 0.50 hectares and the largest farm is less than three hec

tares. There is, then, a clear inequality in the distribution of land 

ownership, with the botto 55 percent of households owning only 19 per

cent of the land, and the top 16 percent owning 47 percent. 

By Nepalese hill standards, the farwrs in this village have rela

tively high quality land. For the entire sanple almost three-fourths of 

all land is lowland, though the farms in the smllest size strata own the 

highest proportion of poor quality upland. The farms in the largest size 

category own the highest proportion of irrigated lowland, the best quality 

,and. 

The distribution of operated holdings is more equitable than the 

d1intribuvio!-ot ownership due to the rental market in land. A conparison 

of the percent of total land owned and total land operated by farmers of 
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each land size category in table III.13, reveals that the impact of the 

rental market is to shift land from farms greater than two hectares to
 

farms less than 0.25 hectares, while farms 
 in the other size groups are 

scarcely affected. Rental is on a share crop basis with one-half of the 

crop custcarily going to the landlord. All expenses of production are 

borne by the tenant with the occasional exception being that landlords 

may provide seed.
 

The percent of torg'i incowe by source 
 for farms of different size 

groups is shown in table 111.14. Levels of cash income vary betwen 

far=s oi different resource bases. Not surprisingly, the largest farms, 

which have the highest per capita income, also have the highest per 

capita cash income. While the medium and small-size farns have lower 

per capita levels of cash income, the percent of total income received 

in cash by these farms is only slightly less than for the large farms. 

It should be noted that cash income is not only a cooponent of farm family 

welfare; it also influences the ability of farms to use technologies in

volving substantial purchases of inputs.
 

Large farms have very high per capita cash income from sales of 
crops, but only moderate incoe from wages and sales of livestock. Due
 

to the low man/land ratio, large farms were able to sell 41 percent of 

their total crop output. In contrast, smalL fae&s, whose crop production 

is primarily a subsistence activity, sold only 12 rrcent of their crop 

o ztput, while middle-size farms sold 21 percent. )1 

While at first it appears that all the farms are similar, given 

their small size, important distinctlons do exist in the resource base 

............
....................
' 
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TABLE 1li. 14.--Proportion of Tot Income Derived from Farm and Non-Farm 
Activities, Sanga, Repal, 1977-78 

Crop Y Live Y Wage Y 
As of Total Y As of Total Y As Z of Total Y
 

S 58 
 19 
 22
 

61 28 il 

L 71 20 9 

A.i 64 23 14 

Source: Pachico (1979), table IV-3. 
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(quality atod awount of land) aeong farmis In terms of per capita culti

vatable land. These differences are reflected in the relative iuportrance 

of crop production, livestock, and wage labor as sources of income for 

farms in the three size categories. Differences in resource base deter

mine utether farms engage in subsistence or co=3ercial crop production, 

and hence determine their ability to purchase those inputs necessary to
 

the implementation of nsw technologies. 

The relative proportions of land cultivated by farms in the dif

ferent size categories and aliocated to these crops are presented in
 

table 111.15. The =ain monsoon crops, rice and maize, are planted in 

all, fields by all farcers in all size groups. Winter wheat is grown by 

all farcers on over 90 percent of the lowland, but as farm sizes in

crease, the area planted to wheat decreases and the area planted to 

potatoes rises slightly. Millet cultivation is associated with small 

farms, while soybeans, an alternative to millet, are more often grown on 

larger farns. Mustard, another alternative to millet, is likewise grown 

by a higher percentage of farvers on a greater proportion of land among 

the larger farms. Rice followed by wheat is the main lowland rotation in 

Sanga, while the tvo irportant upland rotations are maize with a relay 

crop or finger miller, or 7ize Intercropped with soybeans, sometimes 

foliowd with a crop of custard. 

The plantjr- and harvesting dates of the crops are staggered. Maize 

:lanted frmn latt April to early May on the upland fields, and from latL

1L-ay to early June,, uwheat is harvested on the lowland fields. In late June 

and 2aarly July rice is transplanted into the lowland fields, while millet 
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TMILF ti1IAS.-Percent o~f Lowland and Upland Planted to Variouis Crops,
 
Sang., Nepal, 1977-18
 

: :.%' ¢i X %iJ:> : £ "3/ ,7< . 7S£ '< , :<< +: P •/%#<¢ %' ! . q :: % i -. . ... . : 7 . %LLowlanJ 
 Ueland 
Form Size I ~Ieat Pott%>s Maize miltet Mustard 

0 - -.50 h-a 100 97 3 108 
5-I 1.00 ha 100 97 3 
, +• • + , { ' % ' % / i? :"/ / 10; • 762 / < +'I1.01 -e ha too 94 5 100 58 13 

Source: Pachico (1979). table XV-6.
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:,Sinc Taichi nd ohr r grow yms ameso h n
of lag th faln grwti vrey
 

jority of lowland, the main choice facing: farmrs isbewnthsto
 

*; .varieties. Taichtn and Pokharelf differ with respct to several charac -i.:!i;i!ii~i:}.:i
 

-: .:teristics--yield, respons to fertilizer, cooking and :taste,:
quality, labor f.;i
 

Inlg season. 
The choice between the two varieties, thtereforI cmlx
 

SIt is clear from table 111.17 that the decision to platoeo
 

'
teother variety Is strongly related to resource base.: .Sixty-sevent:per- ..
 

cent of the area on farms smller than .5 etrsi eoe 
oTthn
 

. compared t31percent of the area on f'arms 
largerthnoeeca.Li

w:ilse, only 32.percent of the stmall, farmt grwPkaei hl 0 ecn 

Toudrtn h rfrneo smlkfare fo TtchitnlO it Is : 

first necessary to consider differences in labor requiremnts betwen~i:.
 

S !the rvo varieties.: Labor per hectare for theprdcino ahnad
 

:i::.Pokarll is given in .t~ble 111.18. 
 Tese data are based: on 'the ave~ragef:( -.,;ij!
 

reotdlbrIpt rnsanle farm 
and: show that there is. l ittl
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All of the large fars sampled hired labor for rice production, 

:. while only 42 percent of small ros hire labor. Of-the small farus- hir-

Ing labor for ricoeproduction, to-thirds have no male family laborers 

-.betueen the ages of 18 and 45, and for an additional one-fifth, all male$ 

aged 18 to 45 have off-farm employment. it may be concluded that except" 

for a minor proportion of small farms which face a family labor shortage 

due to the age composition of the family or ofvf-farm employment, small 

farms supply their cvwa labor for rice production. Th. peak periods of 

~labor demand for Taichin come at a time whben hired labor Is scarce, and. 

as was mntioned above, a labor shortage can severely disrupt key opera

tions in a highly interrelatad crop rotation. Since small farms usually 

have more available labor per hectare of crop land t an large farm, the. 

small farner is more likely to grow Taichin than the large farmrr it 

should be noted, how.ever, that l'okharel! connds a higher price than 

Taichin due to consumer preference for Icog grained rice. 

Data on -90 farms iai Sanga were collected which allowi a ;.comparison 

of the cash costs, receipts, and net income for the two varieties on farms 

in each size category. To simplify analysis, farms were divided into * 

those which hire -.w labor (small subsistence) and the larger (commercial) 

farms, which hire a significant amunt of labor. Budgets show that for 

both sali and large farms the net returns per hectare for Taichin exceed 

those of Pokhareli, 
i 

and net 
'I 

returns per hectare for either variety are 

greater for small farms 'than large farm. his Is primarily due to the 

cost of hired labor; however, it is also interesting to note that smaller 

farmers achieve higher yields per hectare despite poorer land qaality. 

° 
1 ' '5:. i " : .. : :.. ' " ' , , ' ; : ,.. 

I 
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This is consistent with ,art'sfirdinsin Village A. The additional re

turns from groing Taichin are greater for smil farmers Ip absolute terms, 

as well as when profitability is expressed as returns on additional In

vestment such as fertilizer. 

area 

44The tendency of small farmers to plant a greater proportion 

to Taichin than large farmers results, In part, because small 

of 

farm-. 

. 5', Ij 

ers arti more oriented to raising returns per hectare, since for them land 

is a mo~re scarce factor than labor. Smll farmers tend to rent land in, 

and nanf hire theIr labor out, while only few hire labor in. For large. 

farmers, on the )ther hand, labor is more scarce than land. Large farm

ers cent land out, hire labor In, and do not engage in off-farm agricul

tural euployment. Thus, large farms are growing Pokhareli despite lower 

per hectare returns because the additional net return per hectare from. I 

Tatchin is small relative to the additional cost. while the return on 

labor, or 

Pokareli. 

its more general equivalent, variable capital, is greater on54 

Furthermore, because the large farmer must hire labor, total 

investment in raichin is much greater than It Is for Pokhareli. Growing 

Taichin also increases risk for the larger farmer, since there is a greater 

initial investment to be lost If the crop fails. 

Another factor to be considered in the decision to grow Taichin or 

Pokhareli is theit farmers way not allI value output at its market price. 

The small farmers who grow pricarily Taichin, sell very little of their 

output. In contrast, large farmers growing nainly Pokhareli sell most of 

their output; in fact, the percentage of all. Pokhareli. produced by farms 

of all sizes that is sold is greater than the rerce=tage of all Taichin 

. 
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faoer tble outside sane dinga tri ol thet fiseaoned toe anoheweek 

Thforestrp o Thapaci i aondlantedlng the perimeter of thepr field 

can be harvested, al lowing a drainage trench to be dug In Its place. 

Thus far, the discussion of farmer decision mnaking concerning 

var ,3tal choices of rice has ex~amined how farmers choose from among the 

varieties of rice availalile. Farmers mst also decide which varieties to,-- ~ 4 

4 grow on which fields. 1 44 ,making this d cision farmers usually consult -

with their neighbors. Since li~vestock are permitted to graze on the 4 

stubble imandiately after the harvest, there is considerable danger of ,4 

damage from livestock if the farmer's neighbors have planted an earlier 

maturing variety. 
4 

Similarly, farmers consult and coordinate dates of planting rice 

4seedbeds and transplanting In order to have fields in a given area ripen
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essential becauise on the terraced hill slopes water drains from upperr to >2 

lower fields. Water is Impoundedon the higher fields, which are {trans-
planted first, and disputes tover(1 aer could occur I f a farmer on. ap upper 

.+ 

field delays planting. 

This analysis of farr decision making with respect to rice vari 

eties has led to several important observations. First, It has been shown 

that the pattern of varietal choice for rice Is clearly related to the 

farm resource base. Second, some of the major decision criteria of 

small and large farmers have beep illuminated. It was noted sboi4'that 

V crop production Is primarily a subsistence activity for small farmers, and 

It Is clear from the comparison of the major rice varieties that Taichin isd 

the superior variety for subsistence purposes. To a considerable degree, 4 

it is preferred by smll farmers for this reason. For larger, more cown

mIercialized farms, the higher price and higher return on variable expenses. 

make Pokharell more profitable.j 

Third, differences in labor requiremnts are an important deter
+ ++ + : ++++:?+ +:+ +++ ++::: +++ +++++++:++5+ + +: +++5+: +! +++++ +5 :+++:5+ +++# ++!+/ + 7: i~i+ ' ++51+++++ + ++ + ++++ ' : + ++ ++ :+ +: ' ++ +':+ + ++ /! ++'+ +lv 

minant of what constitutes an appropriate technology for fares of different 

+++++:++++++++ + ++++ ++ ++++:+=+ ++:i::++++++++ ?++S+ +++++ i+ +++ .4 -.?+ / :: + '++?++++++ + ++ +++i:+ ++++++ :i + ++:. ++ ++ 
resource bases. The greater labor requirement for Taichin presents less 

of a problem for small farms and is, therefore, more acceptable. Fourth, 

duration of the crop growing season and the timing of operations are a 

key element In fitting variories into this farming system. For examle, 

Thapachinia, a short season variety, is planted late on the rainfed land, 

yet can be harvested before the other varieties mture. It has for this 

reason maintained a role In the cropping system despite its lower yield 
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;: but the erate o poin'Iss~o rlating to the::dnew;:ric technology the .: . 

'i 

. fact that not all the elements of new tecnoog ae comleetssm 

are in. fact, substitutes, which is the asi-reso....olc controversies.:""" ' : : ! "':-,:: 

In-general, it often proves too difficult todisenangle the separate :ef :-:ii: iiili:,i 

fects of new varieties., fertilizers, pumpsets,: tractors, etc.,. and som.i,.:.,. 

Ranade (1977) and Doraswany (1979), both: of whom addrss: the problem. 

Ranade's comprehensive study exmined thecminei d ieffect ofll 

the technological rbangesi in rice pr ,ution upo emlomn an theshre 

st fo temsef at relating to hnes n rice levelsof the 

duto.-aaealso :corsidere the::.change in prdcto function param

'resultsof this analysis have been r w dona a'4c' 

- Efficien" in. this section. InDora '..I.da t ,-/i 

focused~~~ upnteipcfmehnzto ny oth-stuiesi ar pnt 

aoehin factrs s ites hichprose themarealso r oiycontovrsising, 

factors other ihan kiose of technlogy Ton is Ietle weIver and 
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2 .. + ............ ++ 222.. 
In Cenra Luon alhuhdaawr available fo 196 1970, and 

+++:++J.+ 2p !r+atorl rel0a+vau of output minu (d+ +f).+
:+ + aO++a 

++? +,:++++ I+ + ix ++ .. . - ++ ++++++++++. .. - - 22222'+ : '+++++-- 4+ 

sisatentiowasnocsed1 o cohe p a1 n6to197. isas a ereod 

which wtneoperatheproducaetiofmern ridevreison6
of;22 ecn 

Centrat Lz C fm a er ndofract fn andI:mOU, although data tla 

min tabedherbci,hsebom4ll ad iuo0tperen ilfarm, ofrepetielree 2 j 
wereby al2farmer
ala;1.4)ttIntoe sam oueOte periodmoder toar90.ties adoped2 

h spread of tractor 7andprCi ea Lun samplefrs accopanth 

cent of farms. Since over the interval there was virtually no change in 

the irrigated area, the =hserved changes in the distribution of output. can." 

he attributed to the iacreased leviel of MV use, plus a couplementary pack

22 +++++,+ + h+[++,+++:i+ ++++f+ +++++i++ +++i+ )age of chemicals and also to mechanization. + + ?:'+i+ 

+++++ ++ +: ++. :: , + ++:+ : ++++ ++++::+++++;:+ ........+++:+. + ,+ +++++ +++ +++: .++: : ........
There was, however, the complicating factor of the land reform in 
+ +:+~ + t ' + *!S+ m O"+ ++ e+ ++ ++++ ,+ ... + ++ l+ if + + ++ + k:++ 2 2+ ' + ++a+ ++ : + ::+++ 2 

2o22. 0 n
the Pbilippines. This, as has been reported, effectively reduced average 
2 2 [2f2'2 

land rents awid Increased tenants' returns as a+ consequence+ of the conver+ + i+i+ i, + >222 2 ++22 ++ +++ + + ++ + + + + + +: + ++i+ ++ :+ + + 2+++I+ + ! 2222# + 
2
 

222 + : 22 s 222222:++ ++2 2.;> '22222'+++22222 2, '22 2 , ; +,+ +; 22-+ ; + . 2.22.2[;,22222 222222 .+2* 222 2.2;+2222 4 ++++;+ + ; .2 j 
... 22 2 ... : .... . . .. .. 2222222222... 2 2 2 2 22..222 >J.2 22t 22 <. 2:; .. 2,+; . .. 222 +222+.. .. u s ~ 222e 2222 y2 2factor+ 2.2.2... ,2222 : ...2 l ,2:,ce, , 2he22p2222 2.22222 ...

sion of share-tenants to leaseholders at controlled rents. In order to22. 
2 2 2 2>+ + + ++: ++2++ + ++ .++ +++: .. +++ + : ++++ ++++ +++++4LI.+++++++++~222) o .24 22222222*2<22 m 2222 e 22..)?++t e+'a V+ 222 22222222 22 

correctc for this, the data on changes in participants' and factor shares in 
22+ .:
.2422212222: 22 + ++ 22,I , :+ .. 22. -+ , ++ . ++12, :+22 22,222:+++'2ut d+l ,2o, ! 

+ 
+ "? +++!+:+.
+a tr 22.22222222++ ++ m ~ 2.22.[+ ++++! + + 

222 222 ++: ++5 ++ S++;+++++++:21++++f :++.2142222222+ +22222+ 2+52 2. 2 2, A 2 2:2 + +, ,+ ++:i+/ +:++ 2 + ] ]++i+++++ ++++:
222'are2) for share-tenants+ .22A2?2+i+++++table+++++ 111.19++ e + presented+++++ ++ +.222~~ +++++++only. Comparable dara are2 

.presented by Ranade (1977, p. 98; pp. 246-9) fofr lease-holders in Laguna, 

2and using adjusted data t allow for depressed yields, for owner-operated 
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Oprtr30.5.9 10 7 .0 

Currnt-iput .14a a .4 .1 37.233 
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Operator 

Current inputs 
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.06 .13 
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Shares allocated aong earners 
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: 	 ~ fact:thatinhe eaiefo a and ;the operatrs.2 7..l:;:h t r shares of laor 

;.; 	: increase in :that: for hired labor, a•n causes: the relative share: of labor * 

as 	a whole to decline. A>ti At so couteracts the percentage increasein~i .,/ 

operators' resiu'as, thus causinthe relative share of opertors' r;e- ' ~~, :!i! 

turns to labor,' sanagenent, and capita to ,fall.. : i . ., : ii 

ponding>' In~~< execeoutput is , sue3ta s , ofot :thefhretimpat i : : .the' distributionshre of outputprovided ~by Rnae, anlysis :i 

ofmehnization on output distribation: (les 111.21 :an 111.22). and : [ : /-,-::!: 

i i 	 employmnt (able 111.231', and the effect: of technological chg :In gen- !,:: 

the faid lhanlode riattv fcinor hr oflbr n~ao vdth 

'It 	 will be noted that the data- Ceta-uo ntbe 1.0 7for/) 

il1,21l, and 111.23.are adjused for an adjusted samle. Theadjustments i::. !: ! 

were mdebyona deO to onrol ,.for ,the distorting effects of. depresse d ,./;: 

,, yields in 1970 and 1974, and-the fact In 1970 30 peren ofth ..... 

sample farms used only tradtItional varieties. -: " -: ! . i,:i~i) 

for 1974, the effect of depressed yields was calculated by asking r "
: ' )" 

;:i farwers what they :thought Lheir yields wold hav ben without; t:yphoon: ':r :" 

3damage, but with the same a nt of-inpts. Tir resnses Indicated that. :3_33i 

•/ ":abouthalf expected substantially hihteryields. In compti the corres,!-:/ ;: 
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Current inputs 
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01022 
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:.:.. fr 1970, .. no in Idsn:6':"Y ona.. For there is97 the;10' 

as~ follows
 

on thosera :~: 
--Ttallabr dman perhet~iabotreyl famthn 

eclu --efro ste ancaysis Osrvain farm©s whebreonly:::•local:)
 
on ratr a e 1 

.. •e b ;:':: sapl:~ . ..vrite gorown,wer liieeue. The-: reutn sizes::: 

1966,--1970, and n 66farms, reispeively.or~ 70 htare 


Give n a ndLaua hrdwri ehnica thrshrs and that . .- :: 

forNivnthat1970dphrpose andiferemrnoior-subsnitutingin these theo cancahoevrsbrscland tas 

prpaai her mai ~fee~ a,:meultsbr climlctnfalthese edmari"zed: :: 
fit epoly huandrinachatator1stefortse tos ofetaoimrore 

cev higher of tallt-l reslcantnan on those frmechanien.bedsroed locaipreparactiesmuih asplication 

-Abescure ghrow tractor exbedmore ae a esrs labor 
rowhusedofgtraheors forand ecatond effects ulaor,emne 
fat6 and19e6re and dfarm, fraspeven l r.7, 6aer 
fthvdeisurot n it'wauetandfis aosusttt 

-- Atol rator ampe hicre mone fabrs ingtactorsavmaebe 

rae hasgher than onhswhar non-mchanized. (nbeelwsilfam 

becusfarms using tracorss eaibiteuenre, labo deandout fare 

first pls pror-upedtror efets Theabo impoe s tan 



' - not 'hweer hol for-AAred hor 

ti>e11,2 IndA' hie lao ''fom AAA.PAJ'sA'~uhsmle rpr 

tion of A lan prprtA' lb tha it~' doe of~ laborA for>A plA3,AAA~anting 
thehig an havetig Thus t,,he conseqm of thefatha 

tactrzto reduced lao ead ad rprtobtI 

crese It fo hAteroeain, wa o nraeI ie 

laborr demnd Thi aper to hav bee sufcinl lag to 

--InCtauIzon then; of.
sh ite cpraosqanthiarsdul were
 

-- 7h use ofmcaicltrser"nCnta'uo reduced lao 

dean oe tha~n~u~n doesaotino tractor (see tabhxoslb A-111.23). 

Becase hied 

tind ofreshng laorathe bmpormetaffeit e of threr felpain-,, 

thron hirgd labdohre. Thurstsw theneffecs 

-- abo constitute laI hig prprina o avetn 

of teractotrs, 

http:A-111.23


and sugstn that the effects of threshersupaon incm distiu 

tio armc esscal eirbeta hs ftatr 

with the low wage rate on farms with threshers, the Aabsoltan 

relative ~shareeofhiredJ anad total labor were depressed to much 

54lower levels thaon tractor and non-mechanized fam. 

-- The use of threshers was also associatdV with markdlyhi 4er 

shares to operators and in the operator's residual than''on farms 

with tractors only, orith no mechanization . This suggests. the 

existence of a strong private incentive for the dption of 

threshers in Central Luzon. 

-- Given the results1 just summarized, It Is not surprising that farms 

with both tractors and threshers exhibit employmnt and output 

distribution patterns which are very similar to those of farms .5 

with th~reshers only. That is, the effect of thresher use is 

dominant as a result of its depressing effect upon emloymnt of 

hired labor. 

--There is no evidence for the Laguna and Central Luzon samples 

which would permit refutation of the hypothesis that mechanization 

does not increase yields per hectare per crop, 

-- In the case of data for the Laguna wet season, it is recorded 

4(table 111.21) that both mechanized and non-mechanized farms had 

virtually equal average rice yields in 1970, and that these were 

approximately 20 cavans per 4hectare higher than 5those for non

mechanized farms in 1966. 
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-- For Cental there isnLzn(tabe 111.23)7 ~ vdneta n 

any other. In 1966, >it was the sample of fam usn trator 

only, wahich recorded the highest y~ields,; in 1970 itwas the -"'. 

'Anon-mechanized farms; nd In, 1974, those with threshers only. 

4The Imact of Tractors in Chittoor District. India 

In examining the impact of new technology in Chittoor District*' 

Dorasvwamy has confined attention to~the effects of' tractor adoption, and K'7" 

has fusrthermore concentrated on the effec~t on labor employment. The 

analytical procedure employed has had to contend with the fact that the 
small sample of farms is exceptionaly heerogeneous. It will be recalled 

A'-.that the sample comprises four subsamples, one for each of four clusters. 

*of villages In different taluks. Also, as reported In table 111.24, there 

is a diversity of crops in each of the subsamples and there are major dif

*ferences in crop compsition between the subsamples. Thus the sample is 

*small relative to the range of farm conditions covered. This Is we'il

lustrated by the data in 111.24, which thetable indicate number of farms 

in each of three mechanization classes (defined belowi) growing any particu

lar crop in each of the four centers; the majority of cell values' are less 

than five even for major crops, and mny are zero,, 

Doraswamy's analysis of this question was conducted in three stages. 

IIn the first, he attempted to mrsure the 'impact of tractor use on "labior 

7744 ~ intensity," or the amounts of labor used for each~ of a number of specified 

.operations In the p~roduction of each crop. However, since, mchanization, 



1.210 

o
t 

0 

A
A

 

:4
 

r
4
 

44 

,V
 

%
F

S
en 

sm
 

W
-4

 

IC
u

 
'4

4
.1, 

a4 
CL 

0
 

x 
a
 

z
 

0 
a
 e0 

v93 
Id 



44. "i> ''1-44 2 11 ~ 

ma, loafetth cootin i wih 
4 

rpsae~ rw,.4 k 3,secon stage443

4 

*o f4- ~ 44 " 4 ~' 4 ~ 
patrsIntefnl tg h lao 4444ne-s efet of the-- adop

ti4 of trco~zainuo lao Inest and paten444 3"" ''.4~ were43 '4c~inoo44'3 
4 L'~.4 

'< 4"' 

and ost-arvetipgoprtios and (51d all opertos 
Thevu~eendn
 

Fo each separatAnte seie ofstpusererecin tettere7 a 

~~ ~(1)~ ~ henn nieduaaralsp-~ cos~ ~~h 

i~(3)rsoitenOOvralabtoalor inteact~ioigtnsbetee crops4
 

mitte 
 Of eaefct 0in theonuberttyPlpaayayriable romthreeadiptedws~" 
abo-e.
 



4'M 

14 bulckol fae t h sml o 9 

2 
Class~ ~ 2-Te pof~ ~7smpefrm-hchbrd44tor-


or otei crop4 proucio opraios
 

Clas 3-Tisi -,2 md u f aml fr wih we 

tractors,4' eihe j44tl 4-,l or 

Ingvssre and4iaorkoThe imato be~
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exetto is1~. is of $sil (aggregated 
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fo vitallyelvn labor-useainlises onei~bcro plowin torogressivelyasrpt 
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As is evident fro= table IV.3, the limited Involvement of boys In 

A the 10-15 year age group from Class I households in income earning activi
the Lof ale tketsryf ihptat difoofenes n nastr fele and l--ar w 

ties is directly retated to patterns of school attendance. In addition to 

the relatively high opportunity costs of school attendance by older chil

dren (particuli'ty girls) In the landless class, Income levels are such 

that school fees and the cost of books and stationery--particularly for 

secondary school--represent a heavy burden to poor households. 

There is a less direct--but very iportant--relationship between 

the role of children in the 6 to 9 year age group in the domestic economy 

and school attendance. 7here are some young boys from poorer households 

who spend quite substantial anounts of time cutting grass for animals, col

lecting fuel, fetching water and so forth. The proportion of children en-" 

gaging in these activities Is, however, rather small. 'Whilechildren's 

participation In directly productive work is limited, they are heavily in

votved in the care of younger siblings and the importance of their con

tribution to this sphere of domestic organization cannot be overstressed. 
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Detaled time bugts of iiouseholds with children underlth geo 

trerevealed substantlaaounts of time--between 10 an3d 12 hours a sday-

vot- tery ehflkr o 	 run n Th'child are>c 
daotd t~o the ca f inf its -ii ch Id 

survey showed that virtually all children from the age of five or six are, 

Involved in looIking after younger siblings. There are, however,10ow

taut differences between households inwhich the mother participated in 

Income earning activities, and those*inwhich she was at home most of the 

time. In thle latter case, children frequently took care of th baby while 

the mother was busy with household tasks or out shopping; as a rule this 

wa 	 in the early morning sand in the afternoon when they returned from~ 

....	 sol. In the~ poorest households women frequently return to Income earn-. 

ing act~ivities quite soon after childbirth if there are children between 

the ages of 6 and 9 to vmgage in child care. It should be noted that labor 

mmrkets are highly organized and the working day for women generalllat 

from 7 am. until about 12 noon, and the time which 6 to 9 year old chil

dren spend in chi id care is usually concentrated in this period. Clearly,.,- .~ 

P this has important imiplications5 not only for the low school Attendance,>~I* 

but also for the marked Inter-monthly vartations~ which exists In school 

coonattendance rates. The heamster of the local schtol In the village 

plained About sporadic school attendance and attributed much of it to chil

dren being needed at home to take care of younger siblings while both 

parents were at work. 

This evidence supports arguments that even though children's direct 

contribution to income, is sma11 until the age of about 10, they play an 

extremel Ipotan r6-k- 'irlaigdut 	 from routine tasks within the, 
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deostrel 
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DetermPrcnnnts of a
SesnL ates iAllate AoSure
 

actiity nd surce of Wageeplymnt, they ae st flown iue 

Rice Rice 
inside outside Sugar Fish
village village cane pond Tobacco Other Total 

Women 49.2 16.0 32.8 --- 2.0 too 

Men 28.1 11.4 13.0 32.2 7.1 8.2 100
 

-itcan be seen that for men, fishpond work Is a more iaqportant source 

of wage income than rice production within the village, although when work 

outside the vii age is added, rice becomes t1.e major source of vage-employ

cment for men, just as it is for uoamn. ?k-r also have significant oppor

tunities for wage employment in the production of tobacco and also In mtis

L 



>2<' tgri- tw> ~;' t 

cellaneous other jobs. It sh~ould be noted that men of all classes have an~ 

important self-euployment activity-.ocean fishing. Reference to table 

*time of Class 11 and 11ll men was spent In thisacity Oenfshg 

should be differentiated fromn fishpond labor, which is a wage-earning ac

tivity and is categorized under wage labor In table I~VA. Ocean fishing 

requires only the =ost basic equipment and is open to virtually all Wem

hers of this coastal village. As will be discussed further belowa, it is, 

however~, an activity 'vhIch has a significant Influence upon the mle 

labor-market at certain times of the year. 

* For fenales the only significant alternative source of wages other. 

than rice, is work on sugar cane plantations outside the village. Rice 

accounts for 65.2 percent of fecale wage earning time and 39.4 percent 

for males. Thus, conditions in the'Warkcet for rice labor dominate the 

labor cmrlet as a whole and give rise to Inevitable sea~onal patterns as 

depicted in figures IV.l-'IV.3, the main features of which are: 

a. 	 The seasonal pattern of rice employcent for we2ies and females 

is much the same in terms of both the level and monthtv vari

atLion.' The wet season peak demand is in December and January, 

and the slack period in February and March. The dry season 

peak period is longer and covers May, June, and July, wi~th a , 

slack~ period in August and September. 

.7:b.' There areP however, soce minor differences (of no more than a 

met)in texattiming of the male and female lab:r demand 2 2< 

pek n ruh.Tes 	 elc ifrne in the42 alloca.ton
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FIG~URE JV-3. 	 FEMALE EMPLOY~MENT: ANU WAGERAE 
IN DIFFERENT, LABOR MARKETS, VIL'LAG& 
Al INDONESIA 
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In eltivlylo w~k twag rtedifferentals and a£ a ' ,, N - ;.K ,;#* 4 

tenden~cy, for wage, rates sad the: volume of employman to move 

mately. twice those for weeding duerq\the fact tbat,. rsnsplaant

5ng must be completed in a relatt67'4 'rt time period. In the 

dry season there were interesting interaction's between the sugar 
caeand rielabor markets which r~n counter to this trnd. 

Figure IV.3 shows that sugar cane employment In June was not 

particularly high; however, the wage rate was'the sam as that J 

in rice labor In order to bid women workert avajy from trans

planting rice. After June, sugar cane wages folloed the de

cline In rice wages despite the substantial increase In sugar 

7.cane employment 

C.In addition to the greater diversity of male labor markets, the.
 
relationship among the various markets for mle labor are far 

more comlex, and the nature of season l changes Is different. 

Figure IV.2 indicates that wale wages are less closely linked 

to the dem~and for labor in rice production than is the case 

for womn. For example, during the first five months of the wet 

season (Novecber to M~arch), wage rates were relatively stable 

despite sharp variations in wage labor employent; instead of 
I? ~~e1, ~~t:;niae :,e.c:~y:lne~++~i+ii:;+


accepting lower wage rates during this period and turning to
 -
+lborin++ic $ mn
man he ~ ::+:++~i:::+ 'i foCo d p uti s+:m~ia ?:::+i/ii+A
 
sugar cane labor. outside the village, men who could do so
 

switched to self-enployment in ocean fishing. During April~
the main harvesting period--wage ratesin rice labor declined,
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for possible selection as a part o .the harvest crew, as is t~he case under. 

traditional harvesting. Furthermore, Hart argues that thore are Su'ong 

higher average return per person than individual laborers. The middleman 

aoffer an entire household, both women and mn, employment in the har

vest. This can serve to bring more male labor into harvesting and provide 

an alternate survival strategy. It is true and while it say involve lowered 

average returns to adult men, women and children receive higher average're- .
 

turns. Thus in October--the period when tebasan harvesting was most 

prevalent-- inter-class 4age differentials for wom~en narrowed considerably,
 

whereas those for men remained large.
 

This combination oi females in low-risk, low-return jobs and males 

in high-risk, high-return jobs is interpreted as a method by which Class
 

III households seek to maximize joint fazily incomes. Hart's analysis
 

clearly points out the tremendous contribution of wooen in the survival
 

strategy of landless households. Were it not for the stability of daily
 

income to meet minimal food requirements provided by female labor, mar 

could not participate in the more lucrr ive ocean fishing which increases 

aggregate annual income. In striking contrast, wmnership of even very 

small amounts of lAnd allows home production of rice which provides a sub

sistence minimum, thereby coking it unnecessary for the women of Class 11 

households to participate in low wage contract labor. 

!La-,borAccess and Shared Poverty. Geertz undertook his pioneering 

analysiv of inter-class differences and the concept of "shared povrerty" and 

labor access on Java over a decade ago. Village A was selected specifical-


L%f!l. '> ; 7 ' ;1:1" *" ;;<>i';]' 1 7t:' :",r"'
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ly to" etailtuheaet ofnhred povter thadsagricltal invlultion
 

discsse by ee8rtz,(199) Classd dh Inhouehldmhw: aens-'i/!
( iferenyesi or I:
 

eatins therasolappeg ar be arInfuned indiectl b a grusse toeship. :. .
 

enceston cassr jobs whdic deend.upo cls (ase oweshp.
 

,~n the case of land preparation and weeding- there is aotre direct:
 

contact betwen employers and laborer j although smoftelrest land-i i~
 

oirners delegate soce recruitment to one or two of their sharecroppers or
 

tenants (known as buruh dekat or "cls 'r") wit whmteyhv
lb 


what appears to classic patron-client ties. Particularly iln the case o
 

mzle labor activities, which tend to extend into relatively stuck periods 
"r
 

of labor demand, worker-eaployer relationships are very inportant In de- .
 

ter-ining access to these-.=ore i--ited ecployment opportunities; such jobs
 

:are comparatively attractive since they are within the village. The na- i
 

ture of inter-household relationships ialoetmlyoprn in de- i:
 

tcermining access to tcraditional (bawon)harvesting, in which,the harvester ! i
 

Hart argues that thle combined effect of al hs omso arn
 

age is for large landowners to give :preferential-job access to.neubrs of .
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Tractor Mechanization and FamilX Izbor Allocation~,i. . . 

4The avi.Ial dat~a fo Ctoor 'uiuu.,Ict r estracted D oP 4444.4444-jj 

% : p4..
:: tice aloainto intrfrm dfeecsianAysis of household ,, , .. "': + .4 

.14proportions of farm labor supplied by the operator's hous~ehold and 'by 

hired labor. it thus differed In inportant ways from Hart's' analysis of '4 

Indonesian village In that (1) it did not ncoqwss any lanles o 

near.L~andless households; (2) it only considered ou-fain work, so that 

there was no way of knowing wahether an observed reduction of rn-far. labor 

4 by the operator's wi associateA with a reductio. in its total,'> 

4the 

Eav+ ~ss[labor comitcent or with a switch to other work; and (3) it did not re- . 

cord the time open~ by operators in supervisory workc. To the; extent that ~ 

this changed systematcally with particular household or farm character

istics, the Impact of these upon the~ proportion o~f tauily laber way have. 
4' 

isen over or (less probably) underestimated. ."'' 

Bef~ore considering the statistical results reating to timeallo

4 

cation, it'4 is worth noting Doraswamy's hypothesis that a make increase ~44 

4 
.~of farming households reduces..4 ~in school .enrollment by the younger members ' 44 

44,4.4,,4.,+ .44!the amount of family time avalla~e for' on-farm work, thereby stimulating 4.444t++ ++++++ :+++++++:.4i'44,+: ++++++ +++ + + 444.4+4+++ +44 
:,+++4, +":'' 44., 444,4,44 

: +444 ;, i4,44 i! :ii+ + +++' '+' ++ +++ ++++'+' + + + 
+t 4+::+ +++ . 4444.44',.444'4>...14..44. +.+++++++: +++ 

'4 ~the adoption of tractors as a substitute. This hypotheis Is heigbtened 44> 
+ 4' 4,44.4+ 4.4..(++, 4 44.4+'4 ++, 44.4444,4,,4 +++ +++:4 +++++++++ 

4*44 

ini'significance by Hart's argucents concerning the interdependent labor 

ro!.es of horsehold members, and in particular, by her observation that the 

4.>'.. . 

4 . Wi" 44 4 . <4 7 44 44 44 
. .. . . . . . 4r. ... .44. 4. . 4 4.. 44. . 4 .. 4 444++... +>+44' 4 . 4 <?~. .. ... .++ +++ ~v~lbiliy ~children for household chores andi ctd care releases 

4,, , 
4#Y+'m4i4,4>. .44444444,. ......... . 4+ sicem+++++++++++++++ ++++ ' ' 


4.+i+ 
. 4 . , 4' 444+4for Income earning work.44,adults +++ i:+:+ ++ ++,++ +44 4 

.~. ~ : 44 44 4, :~44 

http:444'4>...14


a'iiablit . it reoe cide f i 

rect particiption jr.~ farm jbandscnbtmr importatlu~y, br 

is the indirect efiect rtat children are no longer available. io~ -chltd 
... .. " s r O;r ': . .care and4 hous.ewrk, and this causes voen 'to be vithdrawn frou fan labo~r 

to assume these-tasks~. The reasons~ to suppose that inc~reased schol en 
~44'V .:<rolument has been a factor, causing the adoption of tractors to Chittoor 

00 

44 ng schlOJ rose from 177,0RI0 in t958/9 to 277,000 in 1974/.5; this was a 

much faster r~te of Increase than thatc of the ithild population, as 'Auhole. 

Second, there Is some evidenc&,(see table IVA4) dtat/proportioacetl core 

, children
4. are enrolled in school on the tator-dw-ing farms.4 , +; ':!': Ibis shows 

uip only in the 16-24 age group for moles, the level of school attendance 
being uniformali hig fo both vales and fecates 

44~4 

in the 5-15 agg group. 

It can be seen fr*t table IVA that in the 16-24 group, only'll out of 
+++++LmmL' 44 '44'44.4'44+++ 

i.35 males on no-tractor owning farms w~ere students, skares on tractor-4~4 1 

Is+))t' +,+; 47+ hardly~ conclustiwe support for the notion thiat4.Incres"n child educa++++++;+++ +1+'++ 44+ 

tion has resulted in significant pressure for tractorTation, the hypotbe 4 

44444. 44. 
. 

:+++~4444 ++? a+++:+ 4 .is is plausible one.1 4 , ++~ 4++44 444,4k 4 +++ +,++++,+++ 4 44444+++,++ 
4++t + ++ + 

Turning now to the, statstical analysis of the determinants of Inter-,+ +> ;+ + + + +++ + ++ + S+ ++ ++ + + + ++ + + +# + ++ + + + + 44++, 7 + + ++ + + ++ + + + ?+ + + + + ; + + ++ + ++ + + + + h+ ++ + 
++ ++ + ++ +'+++ +++ + + +J+ + + 5 + + + + 3+: + ++ +++ + ++ + + ++44>+ 

44.4 + 4.+ 4 .:444.4]444.4 4!+4:
4,;pfa=dfeecsin the proportions of farm 

4 

labor performed by the +?++++++7++p!+oe. 44,.4+4, .44 

ao'faiyand 
 by laor th meho 
 usdwa inmal4g W5&L nay 

sis (msutinomia logit scaled to handle twuo *a trnatives) In which the..... 

rh'egression resul~ts to explain the proportion of family..labor infer exa,&tty
+++..... ,.4..,4444.14 

4' + +':+++; k?++++ ++ +++++ +++:+++ : +:++>+ +;++'+"++ + + 

4' 444;++++#4 
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ofsttn resuts for the proportion of hired labor. The analysis was- ' 

forur:ottor ac t ties s..ac of the . 

foucet~ix. 

to be perfot 

he xplanatory variables eoployed were. (1) the total wok~

pr potential faulty workor (1), (2) per capita income 

per annum, (3) years of formal education of the head of the household, 
(4) a dummy variable for tractor hire, and (5) a duuaiy vaiaible for~ 

4'tractor ownership--each of the two tractor variables were Inclusded as 
interacting slope shifters, as well as intercept shifters. Alt of these 

variables are self-explanatory except for R, which is "m&_i'eflned for each 

S separate labor activity. For example, for plowing, R is the total hours 

of plowing ,labor used (required) on the holding divided by the unuer of 

-*-family m~embers (potential workers) between the ages of 16 and 63. Thus,_ 
the value of R increases with increases in cropped acreage and with the 

labor intensity of Ohe crops grown, and decreases with the nuaber of 

potential workers. 

cients 

The statistical a-iysis produced statistically significant 

wr nearly all variables ineach of the equations estimated. 

oeffi 

Be

cause of the interaction terms, the coefficients could not be interpreted 

singly and directly, and twe eefects of the major varibleswere traced

out ;ay-imulation analysis. The results obtained are (subject to the quali

fications noted above) roughly consistent with Hart's, assuming that income, 

education, and tractor ownership are positively associated with class as 

- efined bf Harr, In fair, the rwst clear-cut results are otined for the 

incoc, as shown in For nearly all classes of farms 

and centers--three farm classes' tites four centers produce 12 siaulatios 
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i
':7 :.,Vesti";;ng, ad nthe mjor i ty ocaeor plant~rpinga ;ndropimaintenance ...
 

In the case of ]the ,education variable, (numbr;of year's' schooling :; 
:
 

of the household head), tChe results obtained w:ere neither dramatic nor k
r 


clear. In general, it ca esi hti eryalcss(four centers•" ,.7;;t:i
 

tiaes four labor operations) higher educationwaasoitdihlwe
 

family labor input on non-traccor using farms. u for.tractor-hiring and r ;' ;:)
 

:tractor-owning farmis there wlas a.nearly equal numer ofpositive and-nega-:':.....
 

tive relationships. 
Again, there was no reay explanation for these con -! 
:
 
"
 44 : ':;7:i "; 77: 77" ~':7: : ;:I.: : : ' T :" :7:1 7 1; " 4 444 { )t' T {' ; :7" ; 7' ;77;lj:, :444:{" : r:: " It i{: :; ',; <i Z " b; . {i ; ctradictions. Overall, however, It appeared that, as with higher income,
 

the dominant effect of core :education was to ,reduce the commitment of
 

operator family labor to on-farm work. 
 If the results were not wholly. 'i:i;
 

~~convincing, despite the statistical :signifi~cance of the estimted coeffi--. ;) iiT'i
 

cients, ir was probably due, in part, to some oulticollinearity between ; - , 7 ii
i
 

• 
 the explanatory variables, and to the fact that there were insuffi~cient ob- i;
 

:: tstn.ervations 
 "
to support the,more.com-plex,analysis necessary for,complete.,. ,
,,,;~
 

An observation on the way in which education bears on the adoption 
 '
 

ing with .secondary.
' ..,. .. data or wilth Informtion.collected .from.an extremely
 

large sample.. . The a sex, l 
 and edu-c-atio-•7i7
pr ll:.-.:.+
family
 



membrs samipled were knwn. Trad It ioo wuuu Indicates, there should be 

a positive relationship betven education and the adoption of agricultural 

technology such as tractor mchanization. The researcher feels that whenz 

the head of the household is '30-60 years of age, the level of education 

obtained 20-50 years earlier my not be an Important explanatory variable 
f! 

reatv to current behavioral patterns. Clearly, literacy Is Important, 

however, there may be very little distinction between four years of edu

cation and eight in terms of the impact of education on decisions to pur

chase a tractor or Install an irrigation system. Many core Important 

factors naiy have intervened in the period fro= the termnamtion of educa

tion to the time of decision caking. 

One additional observation coy be made. Clearly, tractor owning:i 0=. ii= I +1.! I )..i;+: .+- R ; ,iii ' ]i:rk~i! i~ii .i, ; ! :iii 1! Y'< :I: 1 ] '1 i i,
 ],i~C+ ]-,.+'d~i, ,,, .
 

families are more affluent than non-tractor owning families. From the 

standpoint of family labor allocation, this is manifested by the fact 

that approximately 5 percent of the males on non-tractor owning farms 

have sought non-farcm jobs, while no nale mzl)ers of households owning 

tractors work off the farm. 



. . , • . 

Technological- Chnge In Rice Production in Asia 

Th wiel hlcocpinochrngietechnology inA is 

that ofthe "GenRvltin hc s associate with th intrduction : 
of :higher yielding semi-dwrarf iIce ,varleies, Thee modern varieties!(MY) 

were first released for €ozmerctal producton iby..the International Rice.. . 

Research Institute. (IRl) In915/6, and have since ben widely adopted: - . :; 

throughout Asia.L' :': ".. ... .. :' ' , i -
, i ''' 

: ' .('. . .," : : " , . The. complecentary adoption of MV and inorganic.. .:,:" :, , ..... i-- ''::' "-, : "k i' ', :""L ':" , ,, :" :, , , ; ,'''' . 5 ,:,'., k fertili::' : / " i"' - ' t,,; 4 

zers, :plus Improved water control, constitute the central aspects of tech

nological change in rice farming. The benfits of the adoption of these"" 

technologies accrue in tv ways: First, they provide, for significantly 

higher yields per crop. But in many areas it is of equal or even greater 

importance that they have pemitted =ultiple-cropping--an increase in the 

nurber of successive crops grown per hectare--In som cases: as =ny as 

five crops-in two years. To achieve high levels' of cropping intensity, 

improved w~ater management ils essential, but the availability of faster 

.maturilng modern varieties also plays an important role, as does the adop

:. tion:of f! rov ssteas of transplanting!seedlingsi: 

'4" : r :Secon, there have also ben significant changes in the adoption of" 

; other, modern Inpts, such as:"tractors,, cchanical threshers, pucpsets, 



2
 

herbicides, and insecticides. Since these inputs often substitute for 

traditional factors such as animal power-but most Importantly, labor

their adoption gives rise to especially significant policy, issues relat

ing to the distribution of output between labor and other factors of pro

duction. It is clear that the reasons for adopting these other tech

nologies are not to be found solely in the technical and economic condi

tions brought about by the introduction of WV. The data in table I 

indicate that there was a significan.t level of adoption of some "modern" 

technologies prior to the introduction of MV. Seventy-five percent of 

the sampled Indonesian farmers, 62 percent of those in Pakistan, and a 

sizable nu=ber of those in the other study areas had employed inorganic 

fertilizer prior to 1966. Tractors were relatively cocoon in Pakistan
 

and the Philippines before 1966, and mechanical threshers and herbicides 

were employed on more than 30 percent of Philippine farms; insecticides 

were videly used in all the areas except Halaysia and Pakistan. Evidence 

that technologies other than fertilizer, and possibly insecticide, are not 

necessarilr coplemntary wih MV is provided by the fact that in several 

of the countries shown in table I, their use was negligible or significant

ly laer than the rate of adoption of MV. 

Utsing the IRRI data in table 2, it is interesting to observe the 

influence of farm size on the technology adopted. As can be seen, there 

is comparatively little difference betweei the three size classes in theifr 

rate of adoption of the complementary technologies--V, fertilizer,,and 

insecticide. In fact, the largest farms appear to have a arginally lower 

rate of adoption of these technologies than the smallest farms. In con-

I:
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TABLE 2-Cumolative Rate of Adoption of Some ImprovedRice Culture 
-1a,971-72 

Cumuative rtate (2) of adoption 

Practice, 1900- 1961
farm size r960 1966 1967 .1968 1969 1970 1971 1972 

Mv 
I ha or less 0 .13 35 69 85 89 93 93 

1.l to 3.0 0 9 27 56 89 98 99 99 

over11. 0 7 19 34 49 92 92 

Fertilizer 

Iha or less 23 55 73 92 96 97 98 98 

1.1 to3.0 10 34 48 64 78 83 86 88 

over ha 114 50 61 73 81 86 90 91 

insecticide 

I ha orlesn 23 49 64 84 89 92 93 93 

1.1 to 71.0 12 39 53 67 87 94 95 95 

over 3 ha 6 32 45 52 62 70 83 83 

Herbicide 

I ha or less 0 0 0 0 0 0 0 0 

1.1 to 3.0 6 13 16 21 29 31 32 32 

over 3 ha 3 27 39 48 56 63 71 71 

Tractor 2I 

I ha or less 0 18 19 20 21 25 25 25 

t.1 to 3.0 6 13 16 21 29 31 3Z1 32 

over 3 ha 3 27 39 48 56 63 71 71 

Mechanical thresher 

I ha or less 0 0 1 1 1 1 1 1 

1.1 to 3.0 8 12 15 22 31 32 33 33 

ouer 3 ha 9 21 30 35 39 41 44 44 

Source: IRRI (1978a), p. 91. 
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)! + ,,


' + .+, ] 1 1 ~ i : "i! - Iiii . ! :.::: ; . ii ,.#:: ) .: +]I =iQ I+..:.:S : +' ;++++; '+,'+++:, i~+iiii i+i!i : Ii ::!ii i { ,!l ;
:: i pro+ving rice technolog
*1 +i '!~i ++ i+ : ',+, ( ) .> I ::+ 1 +: ++ <'1: L i
,5i,+i.+i/ 
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++progrss has ben mae for lowland rainfed, upland, +or deep water ricoe.+
 

Th+us, :only+in those countries where liriatedrice land+rersnts a sub-+ 
 + i
 

S+ +stantial proportion of the total +riceowi
ng area can large increases+ in +''
 

Even in the +well-i~rrigated areas to wvhich the. nft technology +is
 

adptd it+ appar thtteenyb eiu 
 agro vretmtn
 
+ +potential. 
 This is suggested by+the results of an Inerestini'research : r +
 

S++ program conducted by IRLRI in South and+Southeast Asian countries (IMt, 
 +
 

+ 1975; Ifert,+ 1976). Thi search was conducted)m+cin Irigte ara wher
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carried out in farzars ' fields, and was designed (1) to test the c~ontribu-"'' 

t ions to yields attributable to the use of fertilizer, Insecticide, an 

weed control; (2) to estimate the economic opti=M. use of these inputs; 

and (3) through surveys accompanying the field experiments, to determiu* 

the reasons why farmers' use of inputs was below. the economic optimo 

It was found that high input applications on farmers' filds led to loweer 

yields than those of experiment stations, due to differences in environ

cent and to elemeants of natransferability of th& technology. 

There were significant differences depending on the season. In the, 

wet season, onl.y coparatively modest increases could l'be made by increasing 

the levels of the three Inputs, the average potential yield gain being 0.9 

metric tosprhcae iharnefrom 0., to 2.0 (see table 4).* In' 
++.%++I-:+' +L+++++ + +,+5;<% i+ +;.!++;+,+++ +;+.- +<7 i ;T+ !++ +# "'It'll'" +I+++ :'++++ : +I+ '+i+ ++! + ++ :5 ;+: ;+++i++++ +++;f++++ +++++ k,++++++t+ +++++. % 4+++++ 

the dry season, larger potential yield gains were possibla, with ,an aver
'++++++ + +:+++++ '+ ++ i +++++'+++7+ ~ m ++ ,,+++++ ' :++' +' ; '+++++++ + +++;'IA"'x 

age of 1.5 metric tons per bectartiand a range of 0.4 to 2.2 (table 5). 'It 
II', .1 I - ' .... ++ ........lI ,I+ . .... .... ,+,+'
 

~" should be noted that due to a peculiarity in the definitions used, the muiF-'7 

mum actai~able season at several centersA were -significantly*"'1:"."A7iA highdry yield3 Ii,'. 44o, '+"l+A'*+i?: ++,+: L m +(+)++L'.' ++: Al 

er than the "potential" levels. Nevertheless, these maximm yields.are less 

dranastic than experivent station results might suggest were possible. A 

wost significant finding Is that atmany study mites It would have been uan

econouic for farmers to have Increased input application to the level me

quwired to reailize maxims yields. This is shown eleariy in table 6i,u4ichI 

indicates that the returns maxiadzing Input levels were generally lower than 

those required to maximize yield per hectare. In the wet season it apipears 

tkit use of inputs was' not markedly below the economic optim.-. Farmrs 

used Inputs at an economic*l rational level, )Father than striving for 
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TABLE~ 7--Estinates of the Proportion of Rice Area in Five ?IajorK EnvirormentaI Categories, 11 Asian Countries, 1970-75 

Country Total rice - - -,Proportion of area 

area Irigte Rainfed Upan D-water~ Second('000 ha) 
crop
 

I ndia 37,75540 ,50 5 5. 5
Bangladesh 9166 16 39 19 26 to 
Indonesia 8,482 
 47 31 17 5 ' 19
Thai land 7,037 11 80 2 7 2 

Philippines 3,488 41 48 11 0 14.etn-M
. 2,713 15 60 5 " 20 5 
Pakistan 1,518 100 0 0 0 0
Nepal .,200 16 76 9 0 0MaI-ysia (W) 771 77 20 3 0 
 50
 
Sri Lanka 60,14 61 37 
 2 0 25
 

.Surc*, Hterdt (1976), table 1. 

1a970-74 average area, FAO data. ,
 

hForner South Vietnmn.
 



extension contact, difficulties In obtaining credit, and problems of ob

taining inputs on time. It is inportant to note that these constraints 

are largely outside the control of farmers and do not imply inefficiency 

or ineptitude on their part. It is, however, within the realm of policy 

to expand credit facilities, increase extension services, and improve the 

input supply system, although the IRRt research suggests that the returns 

,"o such policy developments may be modest. 

Though the IRRI research did not explore constraints to the adop-

Stion of M'. this aspect was examined by Pachico (1979), in a study of the 

middle hills of Sepal. Pachico's research concentrated on the factors 

determining the proportion of the uet season lowland rice icreage allo

cated to each )f three rice varietles--Taichin, a nitrogen-responsive 

dwarf variety; Pokhareti, a cooparatively high yielding Nepalese variety; 

and Thapachinia, formerly the mest commonly grown local variety. Of these, 

Taichin is the highest yielding, though it Is more difficult and tine

consuning to thresh than the lower yielding Pokhareli. Taichin's slightly 

shorter growitj season also makes it an attractive variery, offsetting the 

fact that it has sooewAhat poorer taste and cooking qu ~~ Pokhareli 

'
 requires more transplanting labor than Taichin, and the <7Z, reli plants 

are frequently bound together before harvest to prevent lodging. This 

practice auplifies labor requirements before and duringthe harvest period. 

The seasonal labor requirement profiles of the two main varieties are 

therefore distinctly different. Thapachinta, the local variety, has mark

edl- lo er yields than Pokhareli, but it also has a much shorter growing 

season and excellent cooking qualities. As a consequence of the Inter9 



action of these varietal differences, a place exists for each of the vari

eties within the system, although Taichin is dominant. The complexity of 

the interactions can be illustrated with three points: (1) the higher 

yielding Taichin is preferred by swall farmers operating close to subsis

tence, but with adequate family labor to cover the harvest peak; (2) larger 

f;Arwrs, who sust hire labor, react to the cost and difficulty of obtaining 

harvest labor by growing a relatively high proportion of Pokhareli, which 

has a lower harvest labor requirement than Taichin; and (3) larger farmers 

coabine a higher proprtion of Thapachinia with the other tw varieties be

cause its early zvituration spreads the harvest labor peak, aud it supplies 

fresh rice at an earlier date for festivals. These findings give an indi

cation of the constraints that exist to the introduction of a new variety, 

such as Taichin, into an existing farming system. Such a systen operatts 

within certain patter-s of labor availability and food needs, which dic

tate the us(of a timbination of varieties rather than one single variety, 

and so represent constraints to the complete adoption of any neu high yield-

Ing varieties. 

it has already been noted that the econoically optinum level of 

input. use is sometimes lower than might have been expected, and that eco

nomic considerations i=pede the adoption of tethnology. Huever, the eco

nOmic optims is a function of the price of rice, the prices of inputs, and 

the cost of credit. In many cases these are largely determined by agrtcul- a 

a rural and industrial pricing,Vpolicy, and as has been reported, these prices 

a dn appear to be discernabr~y related to the levels of adoption of the new 

technology. Thus, the economic constrrints to adoption perceived by farmers 

.... . .ir 
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are tw,I large extent determined by policyakers, and are outside the coa

trot of farmers. 

The Hart (1978) and Ranade (1977) studies used production function 

analysis to examine economic and technical efficiency in the use of fac

tors of production. Their findings are of greatest interest relative to 

the use of labor. Hart founJ that with respect to labor, larger farms tend 

to operate at a point which Is sub-oprial in term of profit vmaxiization. 

Her epirical results cast doubt on the presumption that very small farm 

tend to be inefficient and suggest, in fact, the opposite. The analysis 

also indicated that the marginal value product of rice labor in this Indo

nesian village is far from zero. In the case of activities performed by 

males, increasing labor inputs per hectare did not decrease the marginal 

value product of labor, whereas it did produce significantly hiEher yields. 

In the Philippines, Ranade found that farvers using traditional 

technology operated at the optimua level for labor use, given their supply 

of land. It was concluded that laborers were not paid less than their mr

gfnal product on either traditional or cechanized farms. The analysis 

shoved that dern technology was both land and labor-saving. The land

saving bias substantially outweighed the labor-saving bias. In both areas, 

production function analysis bore out the conclusion that farmers were 

rational in their use of labor In cobination with available land and 

other inputs. 
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Emley,.nt. and Factor Returns
 

Clearly the new rice technology should not be examined as if it were 

an Indivisible whole, but rather the separate components of that technology 

must be studied. With survey data, it generally proves too difficult to 

disentangle the separate effects of new varieties, fertilizers, tractors, 

pupsets, etc., and some compromise is necessary. Such cooqromises were 

certainly adopted by Ranade (1977) and Dorasuany (1979) in their studies of 

the i act of technological change in the Philippines and India. In 

Ranade's study of Laguna and Central Luzon, the coubined effect of the 

adopted package of technology on eaploycent, and the revenue accruing te 

the various factors of production, at; well as the different socioeconomic
 

classes, vac examined. In addition, there fias extensive analysis of the
 

effects of tractors and mechanical threshers, plus some partial results 

for the effects of irrigation and tha use of chemicals (including fertill

zers, insecticides, and herbicides). 

In Dorasway's study of Chittoor District, India, attention was 

focused principally upon the effects of mechnization in the form of trac

tors on employment, output, and cropping patterns. 
 Dorawvaay's study is
 

especially interesting in this latter regard, for unlike the studies by
 

MIX, and those by Ranade (1977) and Hart (1978),.which took place in 

areas where rice was virtually the sole crop, the Chittoor District study. 

yexamined a situation where rice was only one cf a numer of major crops 

http:Emley,.nt
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(the other being sugar cane, groundnut, and other grains), thus pervitting 

analysis of the effect of tractors upon cropping pattern' and intensity. 

Ranade's results for the Philippines confirmed that in irrigated 

areas, farcers adopting W and fertilizers can expect mrked increases in 

yield and higher net returns. In fact, over the study period it appears 

that the adoption of these inputs increased average yields by up to 50 per

cent, and benefited all participants: landlords, tenants and landless 

laborers. It was determined that there were positive returns to the fac

tors of production themselves, i.e., it was economically rational to use 

fertilizer, insecticides, and herbicides. The distribution of the addi

tional output between the different factors and the different partic~ants 

was by no eans equal. This, however, was due in part to a highly effec

tive land reform scheme carried through in the Philippines, wdiich disad

vantaged landlords and favored operators. 

In the Philippines it was expected that MV, fertilizer, and irri

gation would have significant output-increasing effects; this is entirely 

consistent with other survey results, including those published by IRRI. 

Ranade's findings with respect to the impact of rechanization can be sum

marized as follows: 

--There is no evidence to suggest that the use of tractors or
 

echnnical threshers has a positive effect on rice yields.
 

-- Tractors in the Philippine study were not employed in activities 

other than lant preparation, and they substituted for labor, 

wainly from the operator's fanily, in this task. The reduction 

of labor demand for this task on tractor using farms tended to 
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ethan offset by increased demand for 'Ibor (minlyhir 

in planting, weeding, and harvesting. Non of these latter ef

fec ts can, however, be attributed to the use of tractors. Mhe 

first two were probably due to improved husbandry practices such 

as the adoption of straight-line planting and rov-by-row weeding; 

and since there was no evidence that tractor using farm had 

higher yields, the reason for the latter effect: Is unclear. - , 

--Since hired labor constitutd a high proportion of harvesting 

and threshing labor, the employmnt effect of threshers fell min

ly on hired labor. This contrasts with the effects of tractors, 

and suggests that the effects of threshers upon Income distribu

tion are socially much less attractive than those of tractors. 

- in Central Luzon, the shares of operators and operators' residuals 

were appreciably higher on farms employing tractor* than on non

nechanized farms. 

--The use of threshers was associated with operators' shares and 

operators' residuals even higher than those on farms using trac

tors only. This suggests the existence of a strong private in

cent ive for the adoption of chreshers in Central Luzon, against 

which the social cost of job displacement oust be set in per

spec tive. 

-- As a result of changes in the labor task composition due to mech-' . 

anizat ion. average wage rates uere lower on, tractor using farms 

than on non-machanized farms, and even lower on farms employing 4 

mechanical threshers'. From the standpoint of the welfare of 

,5,
 



hired laborers, this -iva most interesting finding which does not 

appear to have been considered in other studies. 

Doraswamy' s results for the impact of tractor use in Chittoor Dis

trict, India are very much In the same vein as for the Philippines. Again, 

tractor use In crop production was found to be almost exclusively confined 

to the plowing operation. Hence the only crop operation in whtich tractor 

use was found to significzntly affect (reduce) labor demand was plowinj 

and since plowing labor constituted an average of only 5 percent of labor 

demand, the effect on the total labor required for any particular crop Urns 

small. The possibility therefore, was that the van effect of tracter us 

on labor %Saundmight be to change the coopositico ot crap. pr**dM 

to increase the proportion of those requiring w la#abr. 

An interesting analytical technique was coirt*4 taez~ ~o 

hypothesis, with the expectation that If the use of ttaz i f* 'tv 

showed any effects on cropping patterns It uould be fotr se 1i4 W 

(1) because of its effect on timeliness, it aigbr pervit *zpsmuft, tr* h 

arreigi of crops ith a short plowing to sowirg nrl-plazypsy 

on wet land and groundnut on dry land, and pernit expwanto of c" ht 

are highly specific with respect to planting date--this applies -chefly to 

groundnut on wet land. (2) Because it reduces labor and bullock equ ry.

ments for plowing, it might permit e~Nms ion of the acreage of padidy, 

which has an especially high demvn'di for plowing time. A third effect 

might also have been expected: the possibility that acreage used to pro-* 

duce forage for draft ap'Anals would be freed for the production of other 

crops. This was not the case, aince in the study site draft animels are 

'Ai 

L. A1 



<age to displace wsnc ted 
that any co f.fects of ai- "
A 

we re undratic and in sevral cases not signiicat.; "", !:{ 

demand was negativ;s the change to crops r irini core plo-.. .. 

ag o 

ing labor was outwighed by the displacemen of labr in the_ 
plowing operation. 

s--le main crop effect associated th tractorizatson on labor 

iemnd was found inall non-poingpd atnd ,r ndth a s 

posTthvie infost cases. he largest of these effects as found 

to be on tractor hiring (as oppose to owning), farms. Th in

crease was2 percen on farms n ing tractors and 70 percent on 

farms hiring tractors.--One of the notable features of the results easthat from the 

point of vie of intreasing hired labor deands the hire of 

tractors was more favorable than ownership, since farms hiring 

~~tractors used them mom- sparingly than owing farms. Cerise-
quently, n cost cases it bas found hat oeurship of trators 

r" :: ""decreased total, labor demad more than tractor hiring. 

--If the four Indian s otes dare ihe tractor 

noositivein 'it ae hlargest ofthee effects was foikd osc ond 

farm iing tractibe or atrowmrhp 

i 

deri-Z was fondn alzl nonplowing and 
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nview-of- the- dif ficutywhich-52_usuaYen.countre_*. _ _ _ _t 

separating the employment effects of tractorization from (the 

Independent) yield effects, it is worth noting that Doraswamy's 

. 

procedure successfully differentiated the separate effects. 

The results obtained by Ranade (1977) and Doraswamy (1979) confirm 

that tractors ar!not necessary for increased rice output in the 
areas 

studied. They also fit into the pattern of results presented by Bins

wanger (1978) in his recent review of over one hundred studies of the ef-
'" 

K fects of tractors in South Asia. He concluded that: 

'11 

.... 

The tractor surveys fail to provide evidence that 

tractors are responsible for substantial increases in 

intensity, yields, timeliness, and gross returns on 

farms in India, Pakistan and Nepal. At best, such bene

fits may exist but are so small that they cannot be de

tected and statistically suppoited. I. indeed the 

fair ly consistent view emerging from the surveys largely 

supports the view that tractors are substitutes for labor 

and bullock power, and thus implies that, at existing 

and constant wages and bullock costs, tractors fail to 

be a strong 1.engine of Igrowth They would gain such a 

role only under rapidly rising prices of those factors 

of production which they have the potential to replace. 

(Binswanger, 1978, p. 73) 

The results could be interpreted as indicating that tractor mechan

ization is neutral in a rice-based economy; however, this conclusion must 

be tempered by two additional considerations. First, at present the use of 

tractors appears to be primarily confined to plowing. It can only be as

sumed that in order to make better use of tractors, the range of activi

ties in'which they are employed must increase, with a resultant increase in 

laboridisplacement. Second, although adoption of tractors may not appear to 
,;0 

reduce the demand for hired labor in the areas studied, the supply of 

- .. 
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hired labor has increased rapidly as a consequence of populationIowth 

Thus, to the extent that tractor use has retarded growth in labor demand
 

it has important social implications.
 

IJ~ 
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n and Behavior of:Different'The Economic Cond 

.of tehoIloia hange u:pondffrn"The diIs trfbutional impac t 


by '(1).an scale b.,ises,;,.. in: that tech-.:
classes .is conditioned_;socioeconomic 

il veddin th~e ifactor and prod-.,,,.,the i~nstitutionsnology; (2) any biases in 

' uct markets ; and (3) by differences :in-the. economic: behavior. and recin 

of the different socioeconomic classes.
 

,_ :' :vi :i:ii. ;;';Hart •(1•978) -in" Indones..-,,ia,. w'ithicomplementary :: 
ob ject o f an in-depth :study by 

a

findings emerging f te ther studies. The research"findin proviIde 

susrltn

background- for any consideration of dsrbtoa svaluable i n 

Hart's study illuminates themarked d d i f f e r e n c e 

to rice technology. 

Delventby
capacities of the'different classes to advanceo 

.. 
... the relative lack of dependence of the richer members of tlhe rural corn-

:
munity upon the poorer. Hart's analysis indicates that social, and tech-
.
 

nical changes are weakening the dependency between 
classes.
 

identified in the Indonesian vi
 Three classes of households were 


c ed ownership sufficienti to genery f landsocieconomic classes isr 


The poverty level is defined as income i" i
 
ate various levels of income. 


h akddifrneand sub- 4 

rice..tehooy atssuy luiaerice per consumer unit, nte" 
to... value of 300 kg milledequivalent to the 

., ' .. . . . ' ' ;' ,', 'L , ; 7 CIL •= ' . -' :' 0 '., • 

equal to 150 kg milled riceper consumer unit--the
sistence as an income 

jquantity necessary to meet basic staple foodorequirements.hClass I house

holds were those with adequate land to produce income 
equivalentto or
 

unit. ass II households were thoseing

greater than 300 kg per consumer a 
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with sufficient assets to enable production in excess of the staple food
 

requirement of 150 kg milled rice per consumer, while Class III hoiseholds
 

were those controlling insufficient assets to meet,,even staple faod needs.
 

:' 

The percentages of households in each of these classes were approximately : 

24, 33, and 43 percent, respectively. Given that the principal productive
 

asset determining asset status was agricultural land controlled, it is evi

dent that the largest class, Class III, consisted essentially of landless
 

families who had to find wage employment, or some role in the informal
 

sector to attain even subsistence levels of consumption. While a further
 

third of households operated small amounts of land and generated sufficient
 

own-production to cover subsistence needs, they also needed to find employ

ment in order to achieve the poverty standard of consumption.
 

Hart-observed major inter-class differences in employment patterns,
 

and the nature and extent of these differences is particularly interesting.
 

In terms of hours worked, class differences were found to have the least
 

effect upon men, for whom only a small direct relationship was noted between
 

hours worked and class. Naturally, however, the nature of adult male employ,

ment differed greatly with asset status, with men from Class I spending 87
 

percent of their time working with their own assets, while men from Class
 

III spent 91 percent of their income earning time in wage employment (see
 

table 8).
 

However, in terms of income earning contribution, the main impact of
 

class was revealed in the economic role of women and children whose contri

bution increased substantially as asset status declined. Indeed, in the
 

poorest families there was surprisingly little difference on average, be
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tween the total working hours of any type of family member over nine years 

of age. Boys/iin Class III were recorded as averaging 1,368 hours of work 

per year, girls 1,751 hours, women 2,342 hours, and men 2,374-hours. This, 

contraFts with the comparable figures for the richer Class I households of 

645, 483, 2,013, and 2,667 hours, respecfively. Thus women and children in 

families with'little land were forced to participate extensively in income 

earning activities. It is important to add~that despite their efforts, the 

average Class III household only achieved an average income of 274 kg milled 

,rice equivalent per consumer, which was below the 300 kg poverty level. 

Moreover, because of their {need to find a relatively sure source of income, 

members of poor families (particularly women and children) exhibited a
 

tendency to accept low wages in return for some security of employment.
 

These and related findings assume particular significance within the con

text 'of Hart's study, since they support the main conclusion of her theo

retical model that households with no or few productive assets will be
 

forced by survival considerations to participate continually in the labor
 

market, even if this involves working long hours for very low returns. It
 

is also significant that it was women, elderly males, and children who pro

vided this anchor role for the household economy leaving men, who had a 

wider range of income earning opportunities, to participate in higher re

turn employment. In striking contrast, ownership of even very small amounts
 

of land allowed household production of rice at a subsistence minimum,
 

thereby making it unnecessary for women of Class II households to partici

pate in low-wage contract labor.
 

There is a further noteworthy economic dimension to the extensive
 

participation by the 10 to 15 year-olds in Class III households in the
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it restricts their attendance at school-, there-

labor market; this is that 


by limiting any opportunities to escape from their poor circumstances
 

through education. Thus, they are effectively caught in a low-income trap.
 

This-is-.reinforcedwhen it is noted that Hart observed 
that even children
 

.
 
below 10 years of age played an indirect but important role in the econ-


In the poorest households, children between
 omy of the poorest households. 


for looking after younger siblings in
 
the ages of 6 and 9 were responsible 


order to free mothers for paid employment.,,
 

-44
 
The overriding impression presented by Hart's study is 

of family 


members formingin an integrated work team, with 
individuals adopting roles
 

which permit the. family, as a unit, to maximize 
income and security of work.
 

Furthermore, the observations support the theoretical 
hypothesis that this
 

behavior is dictated by poverty, and that the degree 
of coordination within
 

families declines as their productive asset base increases.
 

It isalso worth noting that the conclusion regarding the economic
 

role of women and children within the family is also 
supported from an en

tirely different standpoint by a hypothesis proposed by Doraswamy (1979),
 

The situation
 
in his study of mechanization in Chittoor District, India. 


a much higher level of"'affluence than that found
 there is essentially one of 


Based on
in which educational levels are higher.
in Indonesia, and is one 


cross-farm analysis, Doraswamy hypothesizes that 
increased school enroll

ment may cause increased mechanization on farms 
by reducing family labor
 

It does this by removing children from4 direct participation
availability. 


in farm work, but more importantly it necessitates 
the withdrawal of women's
 

the child care formerly performed
farm in order to take over
labor from the 


by older children.
 

4 
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Class differences in household work patterns are not solely the
 

direct product of asset ownership and-household preferences; they can also
 

be influenced indirectly by asset ownership. This is to say, as Hart
 

(1978) argues for the Indonesian case, that there are restrictions (or
 

to jobs which depend upon class (asset ownership).
preferences) on access 


Hart identified a number of mechanisms for the distribution of patronage \
 

in assigning available work. The overriding effect of these was that the
 

small land-operating households in Class II had an advantage over the
 

landless Class III households in gaining access to the employment offered
 

by large landowners. One result of this was the systematic tendency of
 

wage rates paid to Class TI members to exceed those for Class III. The
 

existence of these biases calls into serious question the notion that in
 

traditional rural systems, institutions exist to share work with the 

poorest. Instead, what *exists *isa highly competitive labor market into
 

which are built mechanisms which. actively discriminate against landless
 

households.
 

. .
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of Tchnologi
S. .The 'Influence Change onthe 

n ts a function of institutional arrange
are,logical Ichange , in part, 

This is :especially true flbrmrktadi
:5 in <the-factor":markets.-

is therefore important that significant changes were observed inthe 
ar

btor in Indonesia and the
 
rangements for hiring and paying harvesting 


the main source of wage employment for-iii iil) 
Philippines. Harvesting labor is 

laborers.landless 
observed in both countries is theh S... 

A major change which has been 

moving away from the traditional situation 
where anyone who wishedtospar

ticipate in a farmer's harvest could do so in 
return for a pre-detan edi' - 41 

restriction on who isape.-i,:ji
in which there is 
share of the harvest, to one 

to re- 

harvest worg. In addition, the changes serve 
indertake 

and. More 
mitted to 


of the harvest which islpaid for iInesiastrict the share 

from the tradition
specifically, in Indonesia a change has been 

observed 


was open to all, towards closed bawon 
al bawon system, in which harvesting 

moreonly certain people 'can participate, and signifi
f, , systems, in which 

a contractor to
 
cantly to the tebasan sstem, in which the landlord 

pays 


These changes have been accompanied by a reducti
on
 

organize the harvest. 


thatalthough to the extentto flabor,in the share of the harvest paid out 
does not neceslsarily signify that otac t 

yields have increased this 

to harvest labor has declined. In the Philippines (among other changes)
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there has been a movement away from the system in which all could partici

-
pate in the harvest in return for a sixth share, to a system in which work

ers must provide free weeding labor during the growing season in order to 

participate in the harvest and receive the one-sixth share. 

Although these institutional changes cannot be wholly attributed to 

the introduction of new rice technology, it seems entirely reasonable to
 

argue that it has provided a significant stimulus for them. Given that the
 

higher yields obtained with the new varieties are not primarily attribut- i.
 

able to harvesting labor, there is an obvious rationale for reducing the
 

share of production distribIted to such labor. The changes noted in Indo

nesia and the Philippines have provided an effective means of accomplish

ing this. Of course the other major incentive for these changes has been
 

the growth in the number of landless people and those with inadequate pro

ductive resources of their own. This has swelled the supply of harvesting
 

labor to the point where some mechanism, other than price, for rationing
 

available work has become necessary in certain places.
 

It is debated by Hayami and Hajid (1978) whether these institution

al changes, caused in part by changing rice technology, can be interpreted
 

as being biased against the landless and other poor. It is certainly con

ceivable that if the price of harvesting labor were allowed to find (fall
 

to) its equilibrium level, total returns to labor might be lower than in
 

the emerging labor rationing systems. Nevertheless, these institutional
 

changes do represent some breakdown of the paternalistic ethic which has
 

often been assumed to operate in rural communities. They discriminate
 

against potential poor job seekers, and they represent a ,significant ele

.........V'-V~,:.,.... -i...
V i': ." ."i 
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ment of the process~whereby economic change excludies 
po'orer people from
 

its benefits.
 

The raising of this issue of marginalization through 
institutional
 

and through the 'way in which economic institutions 
and relations
 

change 


In the
r£ad-gpoZil~ma2s

operate, indicates a shortcoming in the work summarized here.
L5tiiii 


' bng
studies reported, no-resultshave-- bposbs:
 

of the new technology upon the size distribution 
and number of holdings,
 

over land and wealth in general. Rather,
or upon the pattern of control 


the inquiry has been from the opposite end, how 
the adoption of technology
 

That there is an expanding literature
 is influenced by these factors. 


of Asia, where mechanical technology has been 
intro

(especially for areas 


that the new technology intensifies forces leading
duced) which suggests 


concentration of land ownership/control, and 
to increasing inequality


to 


The main reasons for such tendencies are thought to be at
in incomes. 


to the large farm biases in factor markets, and this is par
tributable 


the purchase of tubewells, tractors,
ticularly true of credit used for 


new rice
If such tendencies are inherent in the 
pumps, fertilizer, etc. 


that they inevitably
authors such as Griffin (1974) argue
technology, as 


are, then any adverse distributional consequences 
noted for the new tech

nology in this summary would be increased.
 

It would be anticipated that the higher yields 
resulting from
 

adoption of the seed-fertilizer technology would 
be accompanied by in

is here that the difficulties of disentangling
creased,labor demand. It 


this effect from the labor demand effects of other technological changes
 

While the Cornell research does not address this issue
 
presents problems. 




4 '- -v'~1 ~4 

4 34 vS;, 1t~~y~ ~ <~ 443~ ~ 43Q4 ~ 3 t-t4'4w ~,<v ~ -34 4~443~ >~ fl 34~ fl 
4 4'4 ~4 4n34jf4r~<. 4~4443'~3 4~44 


~44*4 t~3~ ~W ~t 


-~ %- ;2j-~~'- 4~t<~3 444 
4 '-'4-' 

A- 3 ~ '4~ ~ b-v Xy~v' 
43 -' 43 <2 723

43 
A ~ 3 


V 44Jv
 

3'r734~4 

directly, evidence-from other sources does indicate that adoption 4of MV
 
4444 

44 

344 

and higher fertilizer use increases labor demand, but this increase is 

3 

proportionately smaller than the increase in yields, so that labor input 

per ton of rice declines.' 
4 

3'4 4 

3~ 

~'.*~44'4443 

3'2321 

344~ 

44'44433 

44 44 

3-4 

A 

33
 

421 

<'44 4' 
34, 

3 

3443 
?444$ 

f4-3~ 4r 44 *', 
34 4 

4 
4 4 44 

-- '4-----

**3&A'434332..'3 74< 
~'-v Xy~ 

3±3 V' ~f4-~<33< 
-4 



policy Implications
 

by Cornell provides support for the prevail-'
The research conducted 


that the new rice technology has had a .significantpositive
impact-,
ing view 

on rice yields, output, and to a lesser extent, employment'in South and 

that there is furthersian -countries.,-...It .is.,also .-apparenSOuthe as t-

use of modern varieties (MV) and associated
 
progress to be made, since the 


many countries. This'is particularly true,
inputs, could be increased in 

since use of the associated inputs (fertilizer, insecticide, and improved 

are apparently being used below economically 
optimum levels.
 

weed control) 


for further,,developmenttaken not to exaggerate the potentialCare must be 

The main thrust of plant breeding re
with the current MV and technology. 


search to date has been directed to rice varieties with high fertilizer
 

in
response on irrigated land, while less research 

has been directed at 


' 

creasing potential yields for rainfed, upland, and deepwater rice varieties. 


The potential yields of MV are appreciably higher 
for the dry season irri-


It'should be noted that the
 
gated rice crop thaitifor the wet season crop. 


season
 
dry season irrigated rice acreage is relatively 

small compared to wet 


was found (table 6) that
Furthermore, it
irrigated acreage (see table 7). 


in the wet season, farmers who grew MV were applying 
associated inputs at
 

levels far closer to the economic optimum than might 
have been expected.
 

In part, this is because the economically optimum application of inputs
 

from the farmers' points of view was less than 
the level required to maxi-


In the dry season, it wasfouii that the extent
 
mize yields per hectare. 


; : : . . . .( , :-
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to which farmers were using input levels below the economic optimum was
 

more marked. The principal restrictions on this acreage are (I) that in
 

the colder northern laititudes in Asia the dry season is too cold and has
 

too short a growing season for rice, so that any second irrigated crop
 

wheat); suppliesmust be hardier than rice (c.g., and (2) that water are 

inadequate to provide irrigation for significant portions of the area dur

ing the dry season. To lift these restrictions calls for further research 

to develop cold resistant varieties, and also for more investment in irri

gation, where this can be! economically justified. 

The research also indioates that farmers in Asia have been highly
 

receptive to the new seed-fertilizer technology, have reacted rapidly, and
 

are very capable of perceiving what is to their economic advantage. Evi

dence of this has emerged in a number of ways. First, adoption of in

some
organic fertilizer and other new inputs had been quite extensive in 


areas prior to the drive to introduce MV. Adoption of MV has proceeded
 

rapidly since their introauction in 1966, and there has been a rapid fur-

It is also notable thatther increase in the use of other modern inputs. 

the smallest farmers appear to have been the most avid adopters of the 

seed-fertilizer technology, applying their abundant family labor to these 

and traditional inputs at higher levels than larger farmers, and obtaining
 

higher yields. Indeed, the evidence supports the position that breaking
 

up larger holdings will result in increased production. Certainly the land
 

reform carried out in the Philippines appears to have been successful in
 

the study areas and to have had no adverse impact on production.
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It is particularly relevant for policy that the constraints 
causing
 

found to be largely outside their
 farmers to underemploy resources were 


In some cases, significant
control, but susceptible to policy action. 


found to be ignorant of the economic possibilities
numbers of farmers were 


While from one standpoint this could be inter
of the new technology. 


from anthe drive and initiative of farmers,

preted as a reflection on 


other, it reflects weaknesses in the institutions 
which disseminate tech-


Many farmers were aware, however, that
 nical and economic information. 


higher returns could be expected from employing more inputs. Risk (an
 

reason inhibiting higher input use,
uncontrollable factor) was one given as 


but from the policy standpoint it is more significant that the cost and
 

availability of credit, and the physical non-availability of inputs at
 

times when they were wanted appear to have been 
major constraints to higher
 

input use. There are economically rational reasons for not 
fully adopting
 

Such reasons were identified by P chico (1979)
the modern rice varieties. 


rationale for continuing to plant some
 in Nepal, aaid help to explain the 


These reasons suggest

of the rice acreage to traditional local varieti.s. 


that expectations about the potential penetration 
of MV should be tempered.
 

an even higher level of policy, it should be observed that the
 At 


from adopting technology are directly influenced 
by politi

economic returns 


It is not uncommon to ob
cal intervention in factor and product markets. 


to greater efforts, while
 serve government agencies exhorting farmers 


to such ef
pursuing pricing policies which restrict the 

economic returns 


This observation is particularly significant in that technically
forts. 


are held up as targets, but they may exceed the eco
feasible rice yields 
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nomic optimum. Changing policy-determinad prices will change the eco

nomic optimum production levels of farmers.
 

It should be emphasized that the modern technology being applied
 

to rice production is not an indivisible set of complementary inputs. It
 

is true that there is a very high degree of complementarity between irri

gation facilities, MV, and inorganic fertilizers. In certain localities
 

insecticides, and less frequently, mechanization may be highly produc

tive. From a social welfare standpoint, the most questionable inputs are
 

tractors and mechanical threshers, which only appear to be crucial comple

ments in special situations. Tractors are being increasingly adopted in
 

most rice growing areas, and mechanical threshers are also being used in
 

areas
a few countries. The evidence, however, suggests that in most of the 


where mechanization has occurred its impact on yields is negligible, but
 

more critically mechanization has had no detectable influence on the poten

tial for double cropping in rice production. The social benefits from
 

mechanization thus appear to be rather small, in general, although they
 

may be high in special circumstances.
 

The private benefits of mechanization are evidently high. This ap

pears to be especially true of threshers in the Philippines, where their
 

labor-saving effect was observed to be large. In contrast, the labor

saving effect of tractors was found to be quite modest and to be confined
 

almost entirely to land preparation activities, which account for a small
 

proportion of total labor demand. This contrasts with the impact of trac

tors in wheat-growing areas of Asia, in which larger four-wheeled tractors
 

are being used for a wide range of cultural tasks. In the few areas of
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South and Southeast Asia which still have relatively favorable land-labor
 

ratios, the divergence of private and social returns to these mechanical
 

stage, but in more densely populated

technologies may be smail at i:his 


the divergence may be Large, and be exacerbated 
by policies of cheap
 

areas 


the spread of mechanical
In such areas,
credit and subsidies on inputs. 


technology should be geared to the size of social 
returns and policy should
 

be directed to reducing the gap between these and private returns.
 

This last observation raises the issue of the distribution of the
 

distributed
 
benefits of the new technology; that is, of 

how the returns are 


This is of particular signifi
between different socioeconomic groups. 


landlessness in large

against the background of increasing rural 


that while the economies of virtually all Asian
 

cance 


parts of Asia and the fact 


nations are growing, the absolute number of 
people living in abject poverty
 

are whether additional emfor policy
is expanding. Thus, critical issues 


hired laborers, and particularly landless laborers, 
is
 

ployment 	for 


and also of whether the new technology sets 
up forces leading


created, 


to further concentration of land control and 
increasing landlessness.
 

answer to these questions is possible, but
 
Regrettably, no complete 


a number of partial indicators which are suggestive. 
Cornell re

there are 


search conducted 
in the Philippines (Ranade, 
1977) concluded that all rele

(landlords, operators, hired labor, and input
 
vant socioeconomic groups 


suppliers) have gained where the seed-fertilizer package has been adopted,
 

although the size of these gains has been affected by the land 
reform pro

extent to which the results can be generalized.
 gram which restricts the 


the seed-fertilizer technology has resulted
 What is clear, however, is that 
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in higher yields, and in an associated increase in total labor demand, al

though labor requirements have increased at a slower rate than yields.
 

Hired labor demand, however, has been observed to increase at a faster
 

rate than that for total labor, since there appears to be a discernable
 

tendency for families operating larger land areas to decrease the amount
 

of family labor performed by sending their children to school, by re

ducing female labor input, and by diverting some male labor to other ac

tivities. Nevertheless, the rate of increase in hired labor demand re

mains less than the increase in yields.
 

Hart's (1978) study in Indonesia has provided evidence that the
 

landless do not benefit from the increase in labor demand to the same de

gree as small farm operators, and that large land operators exhibit a bias
 

in favor of those owning land in their hiring policy. This suggests im

portant implications relating to policy decisions which promote rural 
em

ployment through public works projects, such as construction of roads,
 

dams, or educational facilities. Few rural people view public works em

ployment as permanent or reliable. Consequently, the "survival strategy"
 

of the landless would probably induce them to maintain established work
 

patterns. In contrast, self sufficiency in rice production places small
 

landowning households in a stronger position to accept the risk associated
 

with this employment. Even if the landless are willing to disregard job
 

uncertainty, there is reason to suppose that unequal work opportunities
 

would operate against them. It therefore appears that public works projects
 

would be only marginally successful in providing increased employment for
 

the landless.
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employed in conjunction with the seed-fertilizer
 When tractors are 


Where
 
technology, the increase in labor demand is moderated somewhat. 


a marked saving in threshing labor on a
 
threshers are employed, there is 


to nullify the demand increasing effect of
 ,bich may be 	sufficient
scale 


are employed,

adopting MV with fertilizer. In addition, where machines 


there is evidence from Ranade's (1977) work in the Philippines that aver

age wage rates are reduced. Presumably this is due to the changing task
 

composition of the work performed towards traditionally 
less well-paid
 

T1.is cannot be interpreted as being due to
 tasks, for example, weeding. 


the direct effect of mechanization on the average price of rural 
labor,
 

terms
as declining 	in real in
 
although the wage rate has been recorded 


The latter is evidence that the growth of agri
several Asian countries. 


in the poorer Asian countries
 
cultural labor demand in rice growing areas 


has not kept pace with the growth in labor supply. Undoubtedly the adop

tion of moJern rice varieties, fertilizer, and irrigation have ameliorated
 

this positioli somewhat.
 

The lain gains from the new technology appear to have been made by
 

This raises the im
land operators and landowners rather than by 

labor. 


portant issue 	of whether the institutions organizing the diffusion 
of the
 

technology have a built in bias towards large land operators and against
 

the latter tend to achieve higher

the small farmers, despite evidence that 


There is also the ancillary question of
 yields with the new varieties. 


some
 
new technology actually serves to heighten this 

bias in 

whether the 


inherent scale neutrality of modern varieties 
and chemi

way, despite 	the 


The studies undertaken were not specifically 
directed to
 

cal inputs. 
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these questions, but they have produced a number of relevant insights. In
 

both the Philippines and Indonesia, similar changes were observed in the
 

institutions governing the harvesting of rice. These involved a shift
 

from traditional systems, in which the harvest was available to laborers
 

willing to work for a traditionally determined share of production, to
 

more restricted arrangements. These new arrangements involve reducing the
 

share of the harvest paid to labor and in various ways controlling access
 

to harvesting work. It is not surprising that labor's share of the harvest
 

would be reduced, since the higher yields associated with MV are not at

tributable to labor; thus in part, the new technology has provided a stimu

lus for the abandonment of harvesting arringements, which in their original 

form guaranteed the landless some rice. It should be kept in mind that
 

rceservation of traditional relationships is increasingly unmanageable, due
 

to the rapid increase in total labor, and particularly landless labor.
 

The new technology has provided an excuse, as well as a stimulus
 

for erosion of patron-client relationships, which can be interpreted as a
 

breakdown in the traditional arrangements whereby the community assisted
 

its poorer members. The adoption of tractors and threshers reflects some

thing of the same phenomenon, in that it permits farmers to overcome diffi

culties in adjudicating the issue of who will be hired in a labor surplus
 

situation, and provides yet another incentive for setting aside tradition

ally recognized rights. From a policy standpoint this is an undesirable
 

secondary consequence of the adoption of these mechanical technologies,
 

especially if their social returns are small, and it underscores the de

sirability of pursuing policies which keep the gap between private and
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Noting that the social cost of mechanical
 social returns negligible. 


threshing is particularly high, Ranade suggested 
the possibility of land

laborers forming cooperative units which, 
with government-backed low
 

less 


interest loans, could purchase mechanical 
threshers. The landless might
 

then capture a portion of the private 
benefits accruing from the ownershi,
 

of labor-saving threshing equipment.
 

Although the key input of the new rice technology--water, seeds,
 

fertilizer, and insecticides--are highly divisible, can 
be supplied in
 

it has nevertheless
 
small quantities, and are inherently scale neutral, 


a bias towards larger holdings in the
 
been widely accepted that there is 


In part, this is benew technology.
economic processes set off by the 


to equitable dis
the means of delivering water do not always lead 
cause 


a minimum size of holding required to justify the
 
tribution; there is 


acquisition of tubewells and pump sets.
 

Where tractors and threshers are important elements of the tech

nology, this problem of technological 
indivisibility in private ownership
 

acute. It is, however, also evident that in certain
 becomes even more 


areas, this large farm bias is reinforced in the provision of credit for
 

the purchase of the divisible inputs; subsidized 
government credit may be
 

available more readily and cheaply for large landowners with extensive
 

holdings for collateral.
 

In this situation small farmers, despite theiz demonstrated indus

indebtedness, where they are
 
triousness, may be trapped into situations of 


to larger landowners. Clearly, the
 
or sell their land 


tendency to increasing concentration
 

forced to mortgage 


new technology has intensified tLiS 
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of land control, by raising the returns to land and providing the incentive
 

to the larger land operators, who have the economic power, tu increase their
 

holdings. It is concluded that strong public policy must be formulated in
 

a manner which will build-on the scale-neutral aspeLts of agricultural tech

nology, and direct benefits towards small farmers and landless families.
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