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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 approximatcly 60 percent of total world population. Not
only is the Asian population immense, its land mass is vast, and its agri-
culture varied. On2 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 agricultural activity revolves in virtually all parcs of Asia.
For the area as a whola, cercals 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 agricul*ure 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 triazl, error, luck, and misfortune have combined to pro-



duce vhat we will refer to as traditional rice technology. Locally adapted
varieties were sclected--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 scedlings a head start at the time of plant-
ing; and precise plant spacing and weed control increacsed yields, as did

the careful timing and flow of water within the laboriously constructed
paddies. Rice yiclds 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 usc 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. Tt should be noted that in all nations the demand for



TABLE T.l.--Percent Annual Growth? in Food Productioa, Populacion and
Domestic Demand in Salected Asian Countries, 1952/76

Countries Food Production Population Domestic Demand

Production failed to equal populaiion 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

et e e e

Burma 2.4 2.2 3.3
India 2.4 2.1 3.0
Pakistan 3.0 3.0 4.2
Philippines 3.2 1.2 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
Thailand 5.3 3.1 4.6

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

A xponential trend, 1952/76.
b

Calculated on basis of growth of population and per capita income and
estimates of income olasticity of farm value of demand in FAO (1971);
total food, including fish.

n.a. = data not available.



food has grown at a more rapid rate than population. Demand for food in
table 1.1 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 percert 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
nitions 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). 1In the other seven, there has been an in-
creased dependence on imports, a decrease in exports of food, or upward
pressure on domestic prices.

tlow 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 productien goals. Man has
erected a complex superstructure of political, social, and economic

forces which importantly influence how these resources will be used,.



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 techunology.
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 production 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 dimperative 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 cach nation to reflect the widest possible range of factors influ-
encing the adoption cof technology and the way in which the induced changes
spread ~among 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 cmployment opportunitics were considered by researchers to be the major
determinants of the welfare of rural families. Two sites in the Philip-
pines were chosen, onc in coastal Laguna and the other in Central Luzon.

Since the International Rice Research Institute (IRR1) is located in Los



Banos, Philippines, it is logical to assume that pnew rice technology
might spraad 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
significant 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 significant 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 relating 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 technelogy. The study sites were purposely selected to repre=
sent o continuum of agricultural cechnology and resource bases, and hope-
fully, a broad range of cultural and economic factors as well,

The AlD "Poor Rural Household" 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 Purduc centered on Brazil. Cornell research encompassed

the Asian sites described above,



Ob jectives

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

of objectives:

1. To compare and contrast production systems, use of time, par-
ticipation in labor mackets, and family income under different
ecological and instituvtional environments and at different
states of deveiopment in selected African, Asian, and Latin
American countries.

2. To analyze sources of income and di :rences in income of
poor rural housecholds, including landowners, tenants and land-
less workers.

3. To analyze the rural labor market with respect to demand/supply
behavior, ecfficiency 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 trom,

the development process,



These objeccives 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 allow the reader to see how specific topics fit into the broader
context of the report.

Section I 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 technotogy for « specific locale are also examined. For example, shorter
growing scason varietics of rice may be appropriate only where soil quality
and water control allow the practice o! double cropping. The section also
discusses input availobility in the form of credit, transportation facili-
ties, and such items as fucl or replacement parts for machinery as neces-
sary adjuncts to improved cultural practices. Sociological forces cananot
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 varictics or mechancial harvesting equipment. The remain-
ing portion of section [ describes the specific study sites in detail,
Since the rescarch reported herein is based on farm-level data, a discus-
sion of the procedurc 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 agricultural technology, as well as
providing - n assessment of the importance and operation of these factors in

cach of the study sites.



Section 11 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 to 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 made. In general, section 11 provides a picture of the factors
which regulate the level of income and its distribution in the three major
study areas., Levels of income are related to the sequence of household
decision making.

Section 111 centers on the measurement of the influence of tech-
nology on the cconomic 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 interprectations of the reasons for
adoption or rejection. The third sub-section discusses constraints to
the adoption of ncew 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 Nepalesec middle
hill village, and examines the reasons for the reluctance on the part of
farmers to adopt apparently superior innovations, The comprehensive lit-
erature 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 IIT deals with the impact of new technology
on houschold income and the availability of employment., In short, sec-
tion 11T looks at various facts of the adoption of new technology con-
cluding with an ass~ssment 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 time 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 selected 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 inlluences 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 suow the degree
to which tracter mechanization displaces labor and affects cropping pat-
terns, The overall objective of the section is to provide a better under-
standing of how houschold 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 rclate 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 studiec 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 nf 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 ccnsidered, 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 technologics. These objectives will be sketched only
in gencral terms, and no attempt will be made to indicate thc 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
increcase the acreage cultivated, insofar as this is still possible; in-
creasc 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 lTast 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-
augment ing with the consequence that it increases the demand

for all those factors which are complementary with land except
those required for tillage.

Chemical Technology

--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 —eplace any
traditional mecans 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 lond 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
power.

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 reépect 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-



16

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 factors, depending upon the
situation into which it is introduced. This qualification is implicit
with regard to many of the generalizations in later sections.,

Analytical ¥ramework. This framework should be useful in estab-

lishing hypotheses concerning the reasons for striking geographic differ-
ences in rice culture, such as fourfold differences in labor application
per unit of land; two- to threcfold 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 schema could certainly be devised, the
framework is elaborsted here in terms of four superimposed classces of
factors. The influence of these factors is in reality, interactive; and
moreover, the classes are not wholly independent, Tn addition, it should
be obscrved that the nature of the interaction between factors and their
relative dominance will vary from location to location. The classes of
factors considered are:

~=Geographical, climatological, and pedological factors.

-=-Tnput availability, with particulav reference to the present

balance between human population and the land.

-=-Sociological {actors, 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 (45°N to 30°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 I.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
(329N to 26°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 25°N and
30°N, 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 I1.3).
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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
Taiwan ('000 NT3) 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 Mongoulia 283.5 2.19 - 129 - -
Nurtheast 247.5 1.91 - 90 - -
Central 441.0 3.41 - 270 - -
Southern 576.0 4.45 - 465 - -
India (Rs) 1956-~57 a
West Bengal 565.1 1.79 108.3 137 1,014.4 3.21
Madras 471.5 1.39 - 1864, 994.4 2.92
Punjab 552.0 1.79 131.4 109, 4624 1.50
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 hushandry.

PThis 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 111 days for tending of cattle.

CRe fers only to the labor for crup productions.
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TABLE T.3.--Cropping and Irrigation Characteristics in Sample Villages in Selectes Areas in Asia, 1971/72

AV,
Farm
Size
Location (ha)
Uttar Pradesh
Dhanpur-Vijavpurh 6.0
Tarnab 1.2
Barab 1.2
Orissa
Kandarpur 0.6
Karpada 0.6
Awihra Pradesh
Pedapul lery 4.7
Mvsore
Gajanur 2.4
Hosahally 4.8
Ashaknaygar 2.8
fami? adu
Karivamangalanm 4.0
Falvarthuvenran 2.0
Manaal 1.8
Gentral Java
Nuan jat 0.5
Kahtman 0.6
Pluneny 0.5
Stdomulvo 0.5
Crdaha 0.5
Kelantan
Salor 0.9
Meranti 1.0
Punjab
Aroopb 6.7

Maraliwalah 7.8

Avg. rice Rice area Quality Double-
___area (ha) irrigated (%) of irri- cropped
Wet Dry Wet Dry gation®  rice area

)
India
3.2 - 65 - 3 -
0.5 - 92 - 3 -
0.7 - 3] - 4 -
0.6 0.5 100 97 3 83
0.6 0.5 98 100 3 83
4.4 3.8 100 100 3 66
1.7 1.1 100 100 2 60
1.9 1.5 100 100 2 61
2.2 1.9 100 100 2 84
1.4 0.8 100 100 2 61
1.3 1.2 1no 100 3 91
0.7 0.6 100 100 2 89
Indonesia
0.5 .9 100 100 1 100
0.6 0.6 100 100 1 100
0.5 .5 100 100 1 100
0.4 0.3 tun 100 2 90
0.5 0.5 100 100 2 100
West Malaysia
0.8 0.8 100 100 3 100
0.9 0.9 94 94 k) 100
West Pakistan
3.7 100 - 2 -
6.0 - 100 - 2 -



TABLE [.3.--cont.
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«

A = yery pood; 5

bgucond crop 13 wheat.

= poorly irrigated or wholly rainfed.

Avg. Avg. rice Rice area Quality Double-
Farm area (ha) irvigated (%) of irri- cropped
Size Wet Dry Wet Nry gation8 rice area
Location (ha) )
Philippines
Nueva Fcija
San Nicolas 2.5 2.5 2.5 100 100 2 93
Malimba 3.1 3.1 30 100 100 3l 92
Mahipon 3.8 3.8 0 0 0 5 0
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
Beynte Nuwebe 1.7 1.7 1.7 100 100 4 100
Sinayawan 2.2 1.9 1.9 100 100 4 100
Cotabato
Bulucaon 2.0 1.8 2.0 100 100 3 100
Maluao 2.9 1.6 1.6 90 84 5 100
Capayuran:
Christian 1.9 1.3 1.2 100 100 3l 100
Musiims (Cabpangi) 3.9 1.4 1.3 100 100 5 95
Thailand
Suphan Buri
Rai Rot 7.0 5.3 1 4 98 100 3 19
Hong Sarai 7. 6.1 1.1 73 100 4 13
Sa Krachom 7.8 5.4 o] 0 0 5 0
Source: IRRI (1978a), p. 9.



21

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 10°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. 1In these areas
systems, such as those reported by Thalauw 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. [t 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, Tshikawa (1978, pp. 49-56) records that a similar pattern of
crop intensification in Taiwan (at 23°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-
diate target of multiple cropping is at a relatively low
level, introduction of mechanical ploughing is not neces-
sary; it tends to result, vather 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 pracluded 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 duec to the fact that irrigation there de-

pended on wells and animal power. Similarly, irrigation

in the deltaic ficlds using creck 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 I[shikawa. But to the cxtent 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 menticning 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 Taputs of Labor,
Animal Power, and Other Inputs: Selected Asian Countries

—— " > ——— . - - . T T " " ——— A & ———— . ——— . — > "D T > G A " > " T D D T D D Y M > o - P

(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
m—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
Kinkli 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
Tailwan a a a a
1926 Native rice 2.115 96& a 128.238 1.028a
Ponlal rice 2.313 110 182.48 1.182
1967 Central Talwan 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-
Laguna 2.2 60 - - -
Laguna 2.5 88 - - -
1974  Central Luzon-
Laguna 2.2 82 - - A~
1975 Laguna 3.9 105 - - {-
india (Rs) 1956-57
Madras Salem and
Colmbatore 2.250 216.6 207.5 381.0 1.119
West Hoogly 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.

4The 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. Tt 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 rhe adoption of labor-substituting mechanical
technologics; 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 I.3. Tt 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 tahles
[.5 and T1.6) 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). MHowever, the multiplicity
of factors affecting tractor use obscure the general picture, and the re-
lationship between tractor use and population pressure is more recadily re-
vealed by the indircct route of relating it to farm size--on the assumption
that family sizc 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 I.95.--Adoption uf New Practices by Farmers who Have Tried Modern
Varieties Selected Asian Countries, 1971-72

—— - > 4 . - - e " ——— - = - —— i 8 S >t = Y " —h e = — ——— - — "

First adopters (%) ind

Users before Year of Total
Location Villages amodern greatest Later users in
(no.) varieties adoption of year survey

(%) modern varieties year (%)

Chemical Fertilizers

India 12 55 34 11 100
Iandonesia 5 76 20 4 99
Malaysia 2 72 10 18 94
Pakistan 2 80 2 0 76
Philippines 9 45 30 9 72
Thailand 2 57 17 8 69
All villages 32 58 26 9 88
Insecticides
India 12 14 34 14 80
[ndonesia b) 71 23 5 93
Halaysia 2 48 10 0 49
Pakistan 2 48 4 6 58
Philippines 9 48 45 5 97
Thailand 2 61 15 6 71
All villages 32 47 31 8 83
Tractors
India 12 7 3 13 23
Indonesia 5 1 2 12 3
Malaysia 2 10 10 80 96
Pakistan 2 70 1 5 71
Philippines 9 27 19 14 58
Thailand 2 18 7 12 22
All villages 32 16 8 17 37
Herbicides
India 12 0 T 3 4
Indonesia 5 0 0 0 0
Malaysia 2 0 9 0 6
Pakistan 2 0 0 0 0
Philippines 9 33 31 9 66
Thailand 2 10 1 3 8
All villages 32 10 9 4 21

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

4among thuse who were modern variety adopters in the wet season.



TABLE I.6.--Population and Arable Land Per Person Selected Asian Countries, 1976

Arable Hectarage Population % in Agric. Pop./ha Ag. Pop/ha
1000 ha thousands
Indonestia 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 17.16 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).

9¢



TABLE 1.7.~-Use of Specified Practices and Farm Size, 1971-72, Selected
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Asian Countries

Farms (%) using

Tess 1 ha 1-3 ha over 3 ha

Modern varieties

Wet 84 86 93

Dry 89 91 89
Fertilizer

Wet 76 75 82

Dry 84 83 85
Insecticide 79 81 &3
Herbicide 6 20 29
Hand weeding 82 83 87
Rotary weeding 3 20 37
Tractors 13 41 57
Mechanical thresher 36 43 63

Source: TIRRI (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 I.3-1.7.
In all probabitity 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 thivd 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 variecties available, Work on developing modern
varicties 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 [RR1 survey. Indeed, adoption was virtually complete by

1970 in the Philippine villages surveyed by both IRRI (1978a) and Ranade
(1977); this explains the absence from table 1.9 of any comparison for the
Philippincs 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 cvidently so for Indonesia, where in the 1971/72
wet secason, as shown in table .9, modern varieties only outyielded local

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



TABLE L.R.--Prupurtion of Total Rice Area Planted to Modern Varteties, Astan Countries, 1967/77

Country Proportion of total area 1n modern varieties (%)
1967768 TTI96S769 TT 969 70 1970 3T 1951772 19717 1973774 197RTS TI975776 1976777
South Asta 3.8 bT:_ ——; 9 i 12.9 - 17 2-‘ 20 A ;:f
India 4.9 7.3 11.3 4.9 19.1% 2201 25.4 2805 32.3 35.%
Bangladesh 0.7 1.6 2.6 4.6 5.7 1.4 15.7 14.9 15.0 13.5
Nepal -— 3.7 4.2 5.7 4.5 14.8 15.8 14.0 17.2 17.6
Pakistan 0.3 19.8 30.9 36.6 50.0 43.7 43.2 39.3 38.9 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
Burma 0.1 3.5 3.1 4.0 3.9 4.4 5.1 6.2 6.4 7.9
Indounesia - 2.5 10.4 11.1 16.0 244 36.9 40.4 31.0 41.0
[PRIST 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
Thailand -- -- 0.04 0.4 1.3 4.2 5.0 5.5 7.1 11.3
Viet~am (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
__yieldﬂagiﬁil“ Income (USS$/haf in MV
MV LV MV/LV MV LV MV/LV (%)

— - - - e i > o ——— o ———— 7 " " " - —— " " o - -

Wet season
India
Varanasi, U. Pradesh 3.9 1.2 2.9 211 94 2.2 46
Cuttack, Orissa 3.0 2.3 1.3 274 215 1.3 15
West Godavari, A. Pradesh 4.1 3.1 1.3 320 259 1.2 9
Shimoga, Mysore 5.2 2.8 1.9 464 287 1.6 77
N. Arcot, Tamil Nadu 4.9 3.0 1.6 425 288 1.5 58
Indounesia
siaten, Central Java 5.4 4.9 1.1 304 334 0.9 66
Subanyg, West Java 3.2 3.0 [.1 126 128 1.0 50
Pakistan
Gujranwala, Punjab 2.8 1.8 1.6 69 72 0.9 44
Thailand
Don Chedi, Suphan Buri 2.5 1.7 1.5 96 63 2.9 22
Dry Season
India
Cuttack, Orissa 4.0 2.9 1.4 345 266 1.3 92
Pedapulleru, 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
Indonesia
Klaten, 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

T, - - - — - - —

Source: IRRI (1978a), 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. Tt is particularly important that appropriate MV for Indonesia
be developed, 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 cconomic 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 (1) labor dis-
placing technology will be adopted despite the exiscence 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 incrcase the share of landowners and farm oper-
ators--moreover, it is the new technology which provides the impetus for
this changej and (3) that differences will occur in the technology adopted
and pcerformance achieved by large as opposed to small farmers. The basis
for such argumants has been extensively developed by Griffin (1974), but
gsome new insights into these issues are revealed by;the data reviewed
here. Certainly it becomes cvident that some account needs to be taken

of sociological factors to ¢xplain 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 varictics) 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 varicties. Inspection of the data
in table I1.10 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 I.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 betwecen 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 Varietlies, 1971/72

Price Ratio Ratio of Price Area Planted to
Modern to a ©Of Nitrogen to Modern Varieties (Zf__
Local Varieties Price of Paddy Wet Season Dry Season
T T Tt T T Tindia O TTTTTTTTTTTTC
Uttar Pradesh
Dhanpur-V1jaypur 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
Gajanur 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
Palvarthuvenran 0.8 3.0 49 44
Manmalali 0.8 2.9 70 86
Indonesia
Central Java
Nganjat 0.8 2.5 39 63
Kahuman 0.8 2.5 66 12
Pluneng 0.9 2.8 81 89
East-West Java
Stdomulyo 0.9 4.0 97 94
Cidahu 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
Punjab
Aroop 0.6 4.7 40 -—-
Maraliwala 0.6 4.2 49 -
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TABLE I.10.--cont.

— e > - - - o — 7 —— — —— - ——— - -~ —n.

Price Rattio Ratio of Price Area Planted to
Modern to of Nitrogen to Modern Varieties (%)
Local Varieties® Price of Paddy Wet Season Dry Season

——— e - — - —— -

Philippines
Nueva Ecija

San Nticolas 0.9 1.7 100 100
Malimba 0.9 1.7 95 98
Mahipon 1.7
Leyte
Canipa 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
Sinayawan 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 6.4 41 96
Nong Sarai 6.5 21 96
Sa Krachom -—- 6.7 - -—-

Agyurce:  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 extrcme 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 to save labor in agricul-
turc,

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 cxpensive 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
rclative prices for alternative agricultural products. In some areas
there may be no important alternative to rice, in which case economic
pressures will be rceflected in a high proportion of the total arable
acrecage 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. 1In 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 differcnces are there in the technological packages which
are appropriate for different areas, and what determines these?

--What are the cffects 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 ia the land
and labor markets?

~-What provlems 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 village 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 (7°S, 100°E), in the Province and Regency of Kendal,
about 28 kilometers west of the port city of Semarang (figure I1.1).
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 Lapguna 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, Bipan, Cabuyao, and
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Calamba lie along the western fringe of the lake at approximately 14°N
and 121°E, 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 provincer--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 ricc.

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

home district of Chittoor in Andhra Pradesh., 1t 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 13°N and
70°E. 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 cxcept Pedda Kannali, these hills

do not have a significant impact upon the arcas studied,
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FIGURE 1.3. MAP SHOWING SURVEY AREAS (TALUKS) IN CHITTOOR
DISTRICT, ANDHRA PRADESH, INDIA
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Ecological and Agro-Climatic Factors

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

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 Novembeyr 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 minimuin temperatures in the 20-24° 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 watew fish-
ponds. Of the 260 hectares, 200 arc 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 scasons are reversed,
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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
season 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-ccological 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-1ift
pumps. In contrast, in Binan and Calamba irrigation is entirely gravity
fed, but this operates year round only in Calamba. 1In Binan there is no
irrigation water in the dry season (although, as with the other barrios,
all farms arc irrigated in the wet scason), which greatly restricts the
cropping possibilitics 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 arc markedly different from those in the two arcas just reported., As
can be seen f{rom figure 1.4, there are significant climatic differences in
that much lower temperatures are experienced in the dry scason (December
to May), and appreciably lower rainfall is expected during the year as a
whole, and in the wet scason 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 Centval Java, and Laguna and Central Luzon. The many
L]

minor rivers in the arca do permit some irrigation in the wet season, but
nost do not flow in the dry scason; 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 (475,000 sown and 147,000
fallowed), 161,000--26 percent--were irrigated in the wet secason, Irri-
gation cnabled 40 percent of the area to be cultivated in the dry season,

Frow the data prescnted in table 1,11, it would appear that the
arcas sampled arce not entirely representative of the District as a whole,
in that the proportion of land irvigated in all four samples is appreciably
higher than the District average., Indeed, in Madanapalle, taking the two
growing scasons together, approximitely 70 percent of the sample arca 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 Kamnali the predominant



TABLE 1.11.--Cropping Patterns in Chittoor District, Indla, 1976
- ﬁada;apalle Pedda Kannal1: Chirtoor T Aragoﬁgg_
(acres) (1) Tacres) (%) (acres) %) (acres) (%)
Crups vn wet Land
Irrigated crops
Traditional paddy 7.8 2.0 98 .6 10.9 26.2 5.7 18.1 4.5
“Wopaddy 155.3 39.4 90.3 10.0 17.8 4.1 25.2 5.3
Other food grains 22.8 5.8 47.8 5.3 5.0 1.2 .2 0.8
Secd bajra’jowar 46.9 11.9 63 .8 7.1 - - - -
Sugar cane 8.4 2.1 - -- 177.1 40.8 184.7 46 .4
Vegetables 34.4 8.8 1.6 0.2 3.4 0.8 5.0 1.3
Plantalas betals -— - - - 0.7 0.2 1.2 0.3
Groundaut —_— - 199.8 22.2 - - -- -=
Unirrigated crops on wetland
Groundnut - -~ -- - 2.6 0.6 6.2 1.6
Green fodder 0.5 0.1 - - - - - -
Perennial crups -— - 0.8 0.1 24.0 5.9 17.8 4.5
Unus=d 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 9500.7 100.0 290.7 __67.0 279.8 70.2
Crops on Drv Land
Groundaut 58.3 14.8 na na 103.1 23.8 50.7 J2.7
Green fodder 3.8 1.0 na na -- -= -- -
Perennial crops 0.9 0.1 na na 3h.4 3.4 24.7 6.2
Unused dry land 9.5 2.4 na na 3.7 0.9 451 10.8
Total dry land 72.1 18.4 na na 1h3.2 33.0 118.5 29.8
Total Acreage 392.4 100.0 800.7 100.0 433.9 100.0 398.3 100.0
No. of Farms 25 25 26 23
Avg. Farm Sized 7.8% 18.01 8.34 8.66
Multiple Cropping Index 1.73 .12 1.84 1.69
Percentage of Crop
Acreage irrigated 70.2 55.7 53.7 59.6
Source: Doraswany (1979).
AThe acreage figures shown are the aggregates for both wet and dry seasons, thus each farm's acreage is

countel twice.

Ly
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soils are sandy loams, 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 canc which is the principal 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. 1t 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. These include the major landowners, some of whom have achieved
that position as a consequence of the privileges attendant upon their be-
ing government officials, for one of the benefits of public office is the
bengkok land which is granted as a perquisite, 1In 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 cvident that the holding of public office is a major factor determining
cconomic 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 basc per houschold 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:

l.

In 1963, R.A. 3844 called for the replacement of existing
share-tenancics by leases, and all share-tenants in desig-
nated land reform districts were supposed to have automatical-
ly become lecasces at prescribed rates of rental., In the same
year the maximum retention limit for landholdings was set at
75 hectares.

In 1971, the maximum retention limit for holdings was reduced
to 24 hectares, and R.A. 6389 was enacted with provisions to
accclerate the veplacement of share-tenancies.

In 1972, Presidential Decrce 21 declared all rice and corn
growing lands in the entire country to be land reform areas,
More radically, Presidential Decrce 27 provided for the con-
version of all tenants and lessce farmers into amortizing
owners, who after a 1l5-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 cconomic power of dominant

socio-political grouns 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 arcas 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 arcas were converted into sugar plantations. . . .
In the large haciendas with several hundreds and thousaprds
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 carriced out by farm manager(s) and a number of
oversecrs. 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 rceveal considerable in-
equality of lTandownership in 1953 and 1964. For example, in an area of
28,751 hectarcs, 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 onc-quarter of one percent of owners owned about 12.6 percent
of the land. Thesc 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 soc'al change in both Laguna and Central Luzon. In both
arcas adoption of modern rice varieties and irrigation have been the most
influential technical improvements. The short, stiff-strawed modern
varieties increased yiclds 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 scason, and with irrigation their growing season require~
ments were short cnough so that two crops were possible.

In both Laguna and Central Luzon, rice is harvesged 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 onc-sixth of the crop in return for harvesting and
threshing. As MV increased yields, a sixth of the production meant that
harvest Taborers realized a higher wage rate. Tn 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 onc-sixth share., Interestingly, this system is perceived to
be advantagceous to both landlord and tenant, as well as landless laborer.

The landlord obtains weeding labor for "free" and does not pay a lareger
g pay g
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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-
sears 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 peak
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 cither 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 [ields 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.
fn Central Tuzon, agricultural technology, and specifically, irrigation
during the dry season and MV, 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 mechanized 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). Ki%uchi 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 payment to capital. The absolute quantity of hired labor
also increased substantially. Tt would appear that in this instance the
much maligned Green Revolution, coupled with land re¢form, has led to a more
egalitarian structurce, with the lot of the landless laborer improved.

Chittoor District, India. In all of the study villages of Chittoor

District, caste is a major factor in land ownership and socio-political
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status. Tn 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 Kammas 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.

Tn 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 arcas.
Virtunlly all 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 on an annual basis with small cash payments made to the male head
of a hired fawmily., These relationships frequently last for many years and
several generations of indentured labor are not uncommon., There are a
varicty ol perquisites provided, the most common being clothing and food.
Housing may be in the form of allowing the hired family to build on land
owned by the landholder, or in somc 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 Madanapalle; 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/dayv 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 T1.14 are presented on the
following pages. They supply data for specific locales in five important
rice producing nitions of Asia. These tables are presented in advance of
an analysis of the Indoncsian, Philippine, 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
ninc size catcgories., The largest holdings are in Thailand, where two
sites show [arm 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 cxcess of two hectares. The sizes of the Indo-
nesian sites cluster around .5 hectares, 1In 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 1.13 shows Gini coefficients, which provide a rough indication
of the equality of land holdings. In theory the ccefficients can range
from zero to 1. A Gini coefficient of zero would indicate perfect equality
of land holdings, i.e., cvery farmer with exactly the same size farm, As

the Gini cocfficient approaches 1, it provides an indication of the in-
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TABLE L. U4 -=Distribution of Ownership Holdings Ranked by Gint Coetticient for Selected Farm Villages
i Asiadt

Ging i A at cmalative T of holdings L
Locvatton coef- [[f] X it} ) L] 9) 95 100
ficient
i
Anthra Pradesh
Pedapul lery 56 1 3 [ 10 14 18 27 an 517 15 100
Kand.rpur 2 ) 6 11 18 2 13 4ty 58 75 85 100
Korpada .32 3 6 3 I8 25 15 49 60 75 85 100
ITndonesia
Central Java
Npan jat 4 2 5 10 17 25 11 42 54 A5 78 100
Crdabin .16 2 5 9 14 20 . 19 54 72 83 100
Halaysia
Felantan
Salor W2 3 8 15 23 10 40 50 65 80 89 100
Merant i .27 3 8 14 21 10 38 50 hh 80 a9 100
Rat Kot .18 & in te 25 1 o4 9% 6HH 82 90 1n0
Hony Sarai L2 4 10 16 24 13 41 51 X 7h 85 100
Sa Frachom 25 b 7 14 2] 10 40 5 63 % B8 100
Hoa beiga
San Micolas A1 1 1o 18 21 19 45 57 6Y 83 2 100
Malimba .20 5 11 19 26 19 45 96 66 80 89 100
Mahipon A7 5 12 L] 22 15 44 9% R 83 H9 100
Loyl
Miarcos R 2 5 10 15 22 11 41 93 71 82 100
Canipa 27 4 9 14 20 29 38 49 63 79 a7 100
Lab-any, 49 2 s B 13 19 28 40 55 75 B9 100
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creasing disparity of land holdings. Thus, a Gini coefficient of .1

would indicate fairly cquitable land distribution, while a coefficient

of .8 would indicate that a relatively small number of farmers held most

of the land. According to table 1.13 then, the most inequitable land
holding exists in Pedapulleru, India, with a coefficient of .56. 1In gen-
eral, the distribution appears less skewed in Tndonesia with coefficients
averaging .30, It should be borne in mind that Gini cocfficients are
rather crude measures and arce used here only as a rough analytical tool.
The relative magnitude of the coefficient is far more important than the
absolute valuc, since they can be casily distorted by imprecise definitions

of land ownership ("tenants" versus "sharecroppers'), as well as imprecise

t '

measurement of land "contrelled" and tand "owned."

Table T1.14 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 farmers, while the 10 percent of the farmers with

the lTargest holdings own 43 percent of the land (100 minus 57).

Village A, Central Java, Indonesia. The population 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 for Village A are presented in tables T.15 and 1.16. At

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
Thalauw (1978) for the [RRI survey villages, This difference in popula-

tion-to-land ratios is not fully translated into differences in average



TABLE I1.15.--The Distribution of Land Ownership, Operation, and Control in Village A, Central Java,

Indonestia

Ownership Operation _ _____Control

Size groups Percent of Percent Percent of Percent Percent of Percent
{hectares) houceholds of land households of land nouseholds of land
None 48.8 0 34.9 0 33.7 0
0-0.100 2.4 G.4 7.0 1.5 12.8 2.0
0.101-0.200 0 0 11.6 4.1 7.0 2.9

Subtotal 51.2 0.4 53.5 5.6 53.5 4.9
0.201-0.300 5.8 3.8 11.6 7.3 9.3 5.5
0.301-0.400 9.4 8.0 8.1 6.3 11.6 10.1
0.401-0.500 4.6 4.8 8.2 8.4 5.8 6.2
Subtotal 19.8 16.6 27.9 22.0 26.7 21.8
0.501-0.600 12.8 16.5 4.7 6.2 7.0 9.4
0.601-0.700 5.8 9.4 2.3 3.6 3.9 5.7
0.701-1.00 2.3 4.6 8.8 0 0

Subtotal 20.9 30.9 11.6 18.6 10.5 15.1
1.01+ 8.1 51.1 7.0 53.8 9.3 58.2
Total 100 100 100 100 100 100

<9

Source: Hart (1978}, p. 91.
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TABLE 1.20.--Distribution of Landlords Owning Rice Land in a Laguna Barrio, Philippinesd

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
Manila 1 2.2 0
Baguio 1 2.0 0
Total 66 108.2 41
Distribution by ownership size:
Less than 1 ha 20 1C.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.

40nly for the areas that the farmers in the barrio are cultivating.

rd)
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TABLE T.21.-- Changes in the Number of Households in a Laguna Barrio,
Philippines?

Farmers Landless Total
Workers

T ety e 0 2 e e e > P P S A A " e T T E . - it " o e 2~ " v Thn S " - . . . . —— S A o el e e 2 e e e S

1966 46 20 66
(70) (30) (100)
1974 55 40 95
(58) (52) (100)
1976 55 54 109
(50) (50) (100)
1974/1966 1.20 2.00 1.44
1976/1966 1.20 2.70 1.65

S o - o o - . o ot i e - e " o " S e ey A e i A e o . e G B - S —— 7 o o S +ar

Source: Kikuchi et al. (1977), table 4.

Ipercentages in parentheses,



TABLE 1.22.--Causes of the Formation of Households in a Laguna Barrio, Philippines?d

Migration Independence
Farmer Landless Farmer Landless
Date of house- worker Total house— worker Total Total
household hold hovsehold (3) = hold nousehold (p) = (7) =
formation (1 (2) (1)+(2) (4) (3) (4)+(5) (3)+(6)

——————————————————————————————— Number of households®—me-mmmmm e

Before 1939 2 - 2 9 2 11 13
(15) (=) {15) (70) (15) (85) (100)
1940-49 4 1 5 5 3 3 13
(31) (7) (38) (38) (23) (61) (100)
1950-59 2 1 3 9 6 15 18
(11) (6) (17) (50) (33) (83) (100) X
1960-69 5 2 7 10 12 22 2¢
(17) (7) (24) (35) (41) (76) (100)
1970-76 6 11 17 3 16 19 36
(16) (31) (47) igl (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.

dFigures inside of the parentheses are percentages.
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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 IRR1 survey village of Pedapulleru in Andhra Pradesh (see
table [.12). There is, however, a wide distribution of sizes around this
mean, and three out of the 99 sampled farms excceded 14,6 hectares, with
a mean area of 19,1 hectares.  Since 70 percent of the arca on ™~ sample
farms is dirrigated, this relatively large size cannot be attributed rto
inherently low productivity. Rather, it reflects the much 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
1.7.

The Gini coefficient implied by the data in table 1.23 for the re-
tationship between holdings and arca farmed is 0.41. This is higher than
for the other study arcas, indicating a greater degree of inequality in
land operation, and this too is consistent with cxpectations formed on the
basis of the [RRT survey data reported in table 1.13. However, it is cvi-
dent that this crude measure of inequality of land operation in Chittoor
overstates the casce; for as can also be seen from the last column of table
1.23, the proportion of the area irrvigated is substantially less for large
than for small farms, indicating that the inherent productivity per hec-
tare of the swmall farms is higher than for the large farms. This, whitle
also to be cxpected, 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 asscts other

than land in tables 1,23-1.25, it is important to note that the cluster of


http:J.23-1.25
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TABLE T1.24.--Average Value of Agricultural Assets per Farm, by Mechanj-

zation Class of Farm?, Chittoor District, India, 1976 {'000 Rupees)

T T T T T T T T T T T T T T ass-S1ze of Farm (acresy T
Ty T T, R 12 20 28 36 AT L
to to Lo to to to to Farms
2 4 8 12 20 28 36 +

Implements

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 0.9 0.7 1.2 1.0 1.0 1.1 0.7 0.8
Irrigation
Equipment
1 1.2 2.7 3.9 3.6 6.6 5.9 9.9 - 4.0
2 - - 3.1 5.9 7.6 5.7 9.0 5.9 6.0
3 1.2 2.7 3.8 4.9 7.0 5.7 9.3 5.5 4.6
Tractors
1 - - - - - - - -
2 - - 30.0 3 .5 32.1 42.5 3l. 32.4
3 - - 3.5 11.8 11.4 25.0 28.3 31 9.2
Sugarcane
Crushers
1 - 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 1.3 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 2.1 2.8 4.0 4.5 6.3 4.4 3.0
Dwelling
House
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 6.6 26.0 30.4 38.4 28.7 26.7 23.2
Land
1 1.7 60.9 112.4 44,5 230.5 292.6 1323.0 - 127.6
2 - - 145.4 192.5 235.1 1368.9 523.8 436.2 288.8
3 11.7 60.9 116.3 161.4 232.2 351.9 456.9 436.2 173.2
Otherb
l 1.2 1.9 2.6 2.7 3.4 2.9 1.0 - 2.5
2 - - 1.8 7.1 4.5 9.5 21.5 4.2 6.1
3 1.2 1.9 2.5 h.3 3.8 4.9 14.7 4.2 3.6
Total€
1 23.4 B7.4 140,00 180.6 278.9 1368.0 1346.9 - 159.9
2 - - 193.7  270.2 311.6 450.% 645.4 510.9 1365.8
3 23.4 K74 146,y 212,02 291.2 432.2 545.9 510.9 218.14
Source: Doraswamy (1979),
Yo non-tractor-owning farms; 2 = tractor-owning farms; 3 = all farms,

asnets consist omainty of farm buildings, ., tractor, cattle

Other 2%
and panp
“Recause of roondiay errors the row totals are not always exactly 100
percent.
e offieial

sheds,

exchange rate in 1976 was rupees 8.96 = US S1.
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TABLE 1.25.--Average Proportional Value of Agricultural Assets per Farm, by
Mechanization Class of Farm®, Chittoor District, India, 1976 (%)

Class-Size of Farm (acres)

o 7T A 8 12 20 78 36 ALl
Lo Lo Lo Lo Lo Lo to Farms
. 2 4 8 12 20 28 36 +
Traditional T - -
Implements
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
Irvigalion
Equipment
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
1 - 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
Livestuck
)| 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
Dwelling
House
1 33.8 21.9 12.6 13.6 11.3 15.7 1.7 - 13.4
2 ~ - 4.6 0.7 .2 7.3 6.2 5.2 7.5
3 33.8 21.9 11.2 12.3 10.4 8.9 5.3 5.2 10.6
Land
1 49.8 69.7 80.2 RG .1 R2.6 79.5 93.1 - 79.8
2 - - 75.1 PR 75 .4 81.9 81.2 85.4 78.9
i) 49.8 69.7 79.5 6.1 79. 81.4 83.7 85.4 79.4
Otherb
1 5.0 2.2 1.9 1.5 1.2 0.8 0.3 - 1.6
2 - - 0.9 2.h 1.4 1.2 3.1 0.8 1.7
3 5.0 2.2 1.7 2.0 1.3 1.1 2.7 0.8 1.6
TotalC€
1 100 100 100 100 100 100 100 100 100
2 100 100 100 100 100 1o 100 100 100
3 100 100 100 100 100 100 100 100 100

Source: Doraswamy, (1979),

Al = non-tractor-owning faras; 2 = tractor-owning farms; 3 = all farms.
Pother assets consist mainle Hf farm buildings; e.g., tractor, cattle
and puamp sheds,

“Because of rounding errors the row totals are not always exactly 100
percent.
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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 rupces. None of these tractor owners are found in the smallest
two acrcage catcgorics 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 increasc with the size of farms (table I1.23)

In addition to tractors, farms in the Chittoor sample also own
other important classes of inputs. In particular, irrigation equipment
(pump scts) and livestock on average arc 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 assect,
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 rupecs
worth of assets, ur 1,932 rupees per hectare. At the official 1976 ex-
change rate of 8.96 rupees per US doliar, 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 ownedfsubstantial 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 arce significant differences in the level of income among
these houscholds, 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 obscrved, with
more affluent farmers having concrete homes, but cven 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. 1In 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 (IRR1); 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 Dipnnegoro in Semarang, and Institut
Pertanian Bogor. TField work was carried out jointly with Ir Subardjo,
lecturer at the Institut, In addition to his extensive research training
and expericnce, 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 alrecady 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 villaues along the north coast of Java--namely rice cultivation,
brackish water fishponds (tambaks), 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 desceribed in "Scecond Report of the Project on the Ecology of
Coastal Villages' (1975b).,

Originally it had been planned to focus on the conditions of land-
less workers in two rice-cultivating village situations--a rainfed vil-
lage, in which traditional rvice 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 scevere crop losscs from pest
infestation of high yicld varieties. The possibility of including in the
project an additional rice cultivating village which had not been af-
fected by pests was investigated., However, pest infestation had been so
widespread in that arca of the north coast that it was not possible to
locate such a village (this has been discussed in Hart and Hadikoesworo
[1975]). In addition, it soon becamc cvident that including an additional
village would pose severe logistical problems, given the constant check-
ing and supevvision required in collecting detailed and comprchensive
houschold data. Further, in addition to the data nceds of the project

as a whole, It also became clear that a sawple of all houscholds in the
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to which farmers were using input levels below the economic optimum was
more marked, The principal restric“ions on this acreage are (1) that in
the colder northern latitudes in Asia the dry season is too cold and has
too short a growing season for rice, so that any second irrigated crop
must be hardier than rice (c.g., wheat); and (2) that water supplies 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 rescarch also indicates that farmers in Asia have been highly
receptive te the new sced-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-
organic fertilizer and other new inputs had heen quite extensive in some
arcas prior to the drive to introduce MV. Adoption of MV has procecded
rapidly since their introuuction in 1966, and there has been a rapid fur-
ther increase in the use of other modern inputs. It is also notable that
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. Indeced, the cvidence 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
farmers to underemploy resources were found to be largely outside their
control, but susceptible to policy action. In some cases, signifiicant
numbers of farmers were found to be ignorant of the economic possibilities
of the new technology. While from one standpeint this could be inter-
preted as a rcflection on the drive and initiative of farmers, from an-
other, it reflects weaknesses in the institutions which disseminate tech-
nical and economic information. Many farmers were aware, however, that
higher returns could be expected from employing more inputs. Risk (an
uncontrollable factor) was one reason given as inhibiting higher input use,
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
the modern rice varieties., Such reasons were identified by Pachico (1979)
in Nepal, aind help to explain the rationale for continuing to plant some
of the ricc acreage to traditional local varieti~s. These reasons suggest
that expectations about the potential penetration of MV should be tempered.

At an even higher level of policy, it should be observed that the
economic returns from adopting technology are directly influenced by politi-
cal intervention in factor and product markets. It is not uncommon to ob-
serve government agencies exhorting farmers to greater efforts, while
pursuing pricing policies which restrict the economic returns to such ef=
forts. This observation is particularly significant in that technically

feasible rice yields are held up as targets, but they may exceed the eco-
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nomic optimum. Changing policy-determinad prices will change the eco-
nomic optimum production levels of farmers,

It should be empbasized 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 arc being increasingly adopted in
most rice growing areas, and mechanical threshers are also being used in
a few countries. The evidence, however, suggests that in most of the areas
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 cffect 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 arcas 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 mechanicai
technologies may be smail at vhis stage, but in more densely populated
areas the divergence may be large, and be exacerbated by policies of cheap
credit and subsidies on inputs. In such arcas, the spread of mechanical
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 obscrvation raises the issue of the distribution of the
bene fits of the new technology; that is, of how the returns are distributed
between different socioeconomic groups. This is of particular signifi-
cance against the background of increasing rural landlessness in large
parts of Asia and the fact that while the economies of virtually all Asian
nations are growing, the absolute number of people living in abject poverty
is expanding. Thus, critical issues for policy are whether additional em=
ployment for hired laborers, and particularly landless laborers, is
created, and also of whether the new technology sets up forces leading
to further concentration of land control and increasing landlessness.,

Regrettably, no complete answer to these questions is possible, but
there are a number of partial indicators which are suggestive. Cornell re-
search conducted in the Philippines (Ranade, 1977) concluded that all rele-
vant socioeconomic groups (landlords, operators, hired labor, and input
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=
gram which restricts the extent to which the results can be generalized.

What is clear, however, is that the seed-fertilizer technology has resulted
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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 obscrved 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 cmployment. Even if the landless are willing to disrcgard job
uncertainty, there is rcason 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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When tractors are employed in conjunction with the seed-fertilizer
technology, the increase in labor demand is moderated somewhat. Where
threshers are employed, there is a marked saving in threshing labor on a
scale which may be sufficient to nullify the demand increasing effect of
adopting MV with fertilizer, In addition, where machines are employed,
therc is cvidence from Ranade's (1977) work in the Philippines that aver-
age wage rates arc reduced. Presumably this is due to the changing task
composition of the work performed towards traditionally less well-paid
tasks, for example, weeding. This cannot be interpreted as being due to
the direct effect of mechanization on the average price of rural labor,
although the wage rate has been recorded as declining in real terms in
several Asian countries, The latter is cvidence that the growth of agri-
cultural labor demand in rice growing areas in the poorer Asian countries
has not kept pace with the growth in labor supply. Undoubtedly the adop-
tion of modern rice varieties, rertilizer, and irrigation have ameliorated
this position somewhat.

The main gains from the new technology appear to have been made by
land operators and landowners rather than by labor. This raises the im-
portant issue of whether the institutions organizing the diffusion of the
technology have a built in bias towards large land operators and against
the small farmers, despite evidence that the latter tend to achieve higher
yields with the new varieties. 'There is also the ancillary question of
whether the new technology actually serves to heighten this bias in some
way, despite the inherent scale neutrality of modern varieties and chemi-~

cal inputs. The studies undertaken were not specifically directed to
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these questions, but they have produced a number of relevant insights. 1In
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 arrsngements, which in their original
form guaranteed the landless some rice, It should be kept in mind that
i ceservation 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 phcnomenon, 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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social returns negligible. Noting that the social cost of mechanical
threshing is particularly high, Ranade suggested the possibility of land~
less laborers forming cooperative units which, with government—backed low
interest loans, could purchase mechanical threshers. The landless might
then capturc 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
small quantities, and are inherently scale neufral, it has nevertheless
been widely accepted that there is a bias towards larger holdings in the
economic processes set off by the new technology. In part, this is be-
cause the means of delivering water do not always lead to equitable dis=~
tribution; there is a minimum size of holding required to justify the
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
becomes even morc acute. It is, however, also evident that in certain
arcas, 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 theuws demonstrated indus-
triousness, may be trapped into situations of indebtedness, where they are
forced to mortgage or sell their land to larger landowners. Clearly, the

new technology has intensified this tendency to increasing concentration
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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, t¢ increase their
holdings, It is concluded thar strong public policy must be formulated in

a manncer which will build-on the scale-neutral aspects of agricultural tech-

nology, and direct benefits towards small farmers and landless families.
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