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APPENDIX A
SOURCES OF DATA

The set of aggregate data consists of time series observations of rice production,
inputs, and prices for 23 years (1950 through 1972) for 11 countries in Asia—
Japan, Taiwan, South Korea, Sri Lanka, Indonesia, Thailand, Philippines,
Burma, India, Pakistan, and Bangladesh. Pakistan and Bangladesh have been
combined in the subsequent analysis because the data for the earlier period
covered in our study cannot be separated by countrv.

Among the inputs used in rice production, only data on rice area and fertilizer
consumption are consistently available in all countries. The available fertilizer
data pertain to total consumption for all crops. The use of modified data to reflect
fertilizer consumption in the rice sector alone did not change the substance of the
analysis significantly, and hence only the statistical results based on the unad-
justed fertilizer data have been presented. The annual data on fertilizer prices
were the most difficult to collect. In the estimation of the fertilizer demand
function where relaive fertilizer price is one of the arguments, a shorter time series
was employed for Indonesia, Thailand, Burma, Pakistan, Bangladesh, and India
because of lack of price data.

The major sources of the aggregate data are the series of Production Yearbooks
and the Annual Review of Fertilizers, both published by the Food and Agriculture
Organization of the United Nations. Individual country statistical studies are
used when available. All the Japanese and Philippine data are obtained from the
compilation recently prepared by M. Kikuchi, et al. and T. Anden, respectively,
for the Stanford Rice Policy Project (7, 1). The fertilizer price data for Taiwan are
those reported in the Annual Taiwan Statistical Yearbook. The data on the
proportion of area planted to modern varieties are from Dalrymple’s study (3).

The two other data sets utilized in this study are farm-level in nature. The first
set is cross-village, cross-country farm data taken from the recent farm survey of
36 rice-growing villages in six Asian countries during the 1971-72 crop season.
The time-series, cross-section farm data from the Laguna survey undertaken by
IRRI since 1966 forms the second set.

In early 1971 a project, Changes in Asian Rice Farming, was initiated by a
group of social scientists at IRRI and the University of the Philippines at Los
Bafios. The aim was to document the changes in production and production
practices and in socio-economic factors such as income gain and sharing of
benefits and employment related to the introduction of the modern varieties. In
this connection, IRRI, the International Development Research Center, and 14
other Asian institutions jointly funded a two-round (wet and dry) farm survey of
36 villages in Asia which was undertaken by 30 Asian social scientists in six
countries between late 1971 and early 1973. These villages were chosen from 14
study areas including five in India, two in Indonesia, one in Malaysia, one in
Thailand, one in Pakistan, and four in the Philippines. Three of the villages were
omitted from our analysis because fertilizer consumption was negligible.

More than 2,000 farmers were interviewed based on a random sample of 150 to
250 farms from one to three villages in each study area. At least one and usually all
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of the villages in each study area had an adequate supply and control of water for
producing two or more crops a year. In general, the villages selected are also
characterized by easy physical access to the inputs required by the new technology
and reasonably good access to markets for sale of produce. The areas included in
the study, therefore, are not typical rice-farming areas but rather those favorably
situated for the adoption of the new rice technology. The villages are, however,
distributed over a broad geographic area reflecting substantial diversity in farm-
ing conditions as well as in quality of irrigation.

The survey contained village level information of the physical and economic
environment in each study area and very extensive farm level data. Although a
wide range of topics was covered, the data obtained are generally qualitative in
nature except for rice production, cultivated area, fertilizer consumption, and
prices of fertilizer and rice. Only a portion of the data collected in the Asian farm
survey, i.e., those pertaining to the factors affecting fertilizer consumption, was
used in this study.

The Laguna survey consists of a biannual series of farm surveys conducted by
the Department of Agricultural Economics of IRRI during the wet and dry
seasons between 1966 and 1973. Laguna is a rice-growing province in the
Philippines located south of Manila. The respondents in this survey represent the
more progressive rice farmers in the Philippines because of Laguna’s proximity to
Manila and well-developed roads and irrigation system. In addition, the presence
of the College of Agriculture, University of the Philippines, and IRRI in Laguna
has provided farmers with better access to developments of new technology in
rice. Within three years after the introduction of the new seed-fertilizer technol-
ogy in 1966, about three-fourths of the area in the sample was cultivated with
modern varieties.

Although the scope of information obtained in the Laguna survey is narrower
than that of the Asian survey, there is more quantitative data about farm
production, inputs, prices, and farm practices. The 105 respondents (the actual
number varied in each season) constituted a random sample from seven barrios in
three municipalities of Laguna—Bifian, Cabuyao, and Calamba. The
municipalities were selected principally on the basis of their differences in water
resources. Biflan has gravity irrigation water available for only three crops in two
years; Cabuyao farms are irrigated with lowlift pumps; and Calamba has year-
round gravity irrigation.

Approximately 25 percent of the respondents are replaced each year in this
series of surveys and the scope of the questionnaire has not been uniform in all the
seasons. For example, labor data were collected during the 1970 wet and dry
season, the 1971 dry season, and the 1973 wet-season surveys. The surveys in
1972 and 1973 covered only the farms in Bifan. For the sake of uniformity, our
study has been based only on the wet-season surveys from 1966 to 1971.
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APPENDIX B
EMPIRICAL MODELS
1. Asian aggregate data

11
log fi.: = loga + b,log Py, + ¢, My, + z a, D, (1)
2

11
+ ) b (Dylog Pyy) +
2

where
£ = the country (=1, 2, . . ., 11)
t = the year (=1, 2, . . ., 23)
F = average fertilizer consumption in kilograms of nutrient
per hectare
P = relative price of fertilizer to rice
M = proportion of area under modern varieties
D, = intercept dummy variables where D, is equal to 1 for
country 2 and o otherwise, D, is equal to 1 for country 3
and o otherwise, and so forth
(Dy log P,,,) = slope dummy variables to distinguish intercountry differ-

ences in the price elasticity of demand
# = disturbance term

. Laguna farm survey
log Fy;, = loga + b, log Py, + ¢, Mg, + ¢, log V, (2)
6 6
+ Z“tDt + zbt(Dt log Py;) + g
2 2
where

= the farm (=1, 2,...#%,)
the year (= 1, 2,...,6)

it
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per hectare

relative price of fertilizer to rice
proportion of area under modern varieties
value of production in P

~U<E'v
i

1 for year 1968 and o otherwise, and so forth

(Dy log Py) = slope dummy variables to distinguish interyear differences

in the price elasticity of demand
# = disturbance term

average fertilizer ocnsumption in kilograms of nitrogen

intercept dummy variables where D, is equal to 1 for
observations in year 1967 and o otherwise, D, is equal to
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III. Asian farm survey

log F; = loga + 6, log P, + ¢, My; + ¢, log N; + ¢, R, (3)
+ ¢ log W + e log Vi, + uy;

where

= the farm (= 1,2,...,%)

= the village (1, 2, . . ., 33)

average fertilizer use in kilograms of nutrients per hectare
relative price of fertilizer to rice

proportion of area under modern varieties

nitrogen input in kilogram per hectare needed to obtain
maximum yield based on experimental response functions
from experiment stations near village ;

average proportion of rainfall for the two months prior to
harvest (1967-71)

= index of quality of irrigation (from 1-5) where 1 means
well-irrigated and 5 means poorly irrigated or rainfed
= value of production in $ per farm

= disturbance term
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In the economics of development, the gap between theory and empirical research
is distressingly large. Theoretical analysis seems to have grown independently of
the accumulation of empirical findings while bodies of accumulated evidence are
still in search of a theory. This book provides a bridge between theory and
empirical analysis which leads to specific policy implications. Virtually the entire
field of the economics of development is covered by means of formulating
operational hypotheses and subjecting them to tests.

In the process of reconciling theories and facts, the authors were led to
synthesizing different and often differing approaches to development: partial
analysis and comparative statics with general equilibrium techniques; macro-
economic analysis with microanalytical techniques; demand analysis with the
economics of supply. More importantly, a synthesis is attempted between neo-
classical equilibrium analysis and structural disequilibrium approaches. The neo-
classical paradigm envisions economic development as a process that is gradual and
continuous, harmonious and cumulative, and endowed with important spread
and trickle-down effects. Although the neoclassical paradigm adequately de-
scribes some aspects of development it leaves important phenomena—including
migration, dualism, income distribution, and some aspects of trade—begging
for explanation. In such cases, discontinuities, conflicts of interest, cumulative
departures from equilibrium, backwash effects, and growth that trickles up
rather than down, become the bedrock of reality, and the paradigm of develop-
ment disequilibrium may be more relevant. The study of disequilibrating de-
velopment processes is the central theme of this book.

Available from Harper and Row,
New York, N. Y. 10022 $18.95



