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The objectives of this study are: (1) to investigate
the effects of income instability on the consumption be-
havior of Taiwanese farm households, (2) to measure the
impact which short-run changes in household income and farm
invastment profitability have on household expenditures,
and (3) to draw possible policy implications for less
developed countries from the analysis.
The study was mostly based on data from 53 Taiwanese
farms covering the seven-year period 1964 through 1970.
A linear model was used ir the analysis to describe the
consumption function, first for total expenditures and
subsequently for other =ub classes of consumption: fcod,
clothing, household operations, and health and education.
An income instability index :2e compuisd for the

households under analysis. This index is the average



deviation of the annual percentage rates of income growth
and was used to measure the overall instability of income
of each farm household. Over the seven-year period 1964-
1970 almost two-thirds of the income of Taiwanese farm
households was derived from farming operations. The
analysis showed that farm incomes were more stable than
non-farm incomes. Further, that there was a faster rate
of growth in income among farms with highly unstable
income and among large farms.

The linear regression analysis indicated that income
and size of family yielded positive consumption responses,
but that the rate of return on equity was negatively
related to cunsumption expenditures. The analysis also
showed that income changes due to adverse vieather conditions
and other income destabilizing factors did not alter the
consumption patterns of Taiwanese farm households,

The results of this study further confirm the perma-
nent income hypothesis. Taiwanese farm households have
apparently correctly anticipated the variability in their
future income streams. Their consumption decisions are
more or less insulated from income instability. The
results also suggest that consumption behavier of rural

households is affected by attractive rates of return on



investment possibilities. One might also conclude that
well developed financial markets may be able to provide
very important loan and deposit services in unstable

income areas.,
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CHAPTER 1

INTRODUCTION

Statement of the Problem

There is a close relationship between the process of
economic growth and capital accumulation, An accelerated
rate of growth is usually accompanied by a high rate of
capital formation., This process requires that each nation
divert a part of ita output from consumption to further
investments., Consumption studies have, therefore, assumed
an important role in economic growth analysis. The con-
sumption function is now almost universally accepted as
one of the most important parts of economics and it is a
cornerstone of most growth nodels.

Since J. M. Keynes formulated the consumption funce

tion in the General Theory of Employment, Interest and

Money, an increasing number of economists have paid atten-
tion to the functional relationship betwaen consumption and

income at the micro as well as at the macro level.l In the

lJ. M. Keynes, The General Theory of Employment,
Interest and Money, New York: Harcourt, Brace and Co.,

1936’ P 96-




developed countries, consumption functions have been esti-
mated from time-series data mostly for the period after
World War I, and from numerous sample surveys made during
the past century and a half.2 The identification of
causal factors affecting consumption behavior has been
extended from a few primary determinants like income,
family size and other related family characteristics to
additional variables such as types of assets, wealth or
some combination and variation thereof,

Interpreting results from studies of household con-
sumption behavior determinants is not without difficulty.
Frequently economists estimate quite different mcdels.
Some use time-series data, others look at cross-section
data. Some incorporate independent variables into the
consumption function which are rnot included by others,
and thus make comparisons tetween different studies
difficnlt. Nevertheless, the present state of knowledge
about the theory of consumption, based on these empirical
works in developed countiries, represents a vast improve-
ment over that of a few decades ago.

But when one comes to research on consumption and

savings in the less developed countries (LDC's), especlally

2M'ilton Friedman, A Theory of the Consumption Func-
tion, Princeton: Princeton University Press, 1957, p. 3.




in rural areas, one is generally handicapped by the lack of
statistical data and empirical results. This is regrettable
because in most LDC's a major part of the capital accumu-
lation must occur in the rural cector, a process that

occurs largely through the deferred consumption decisions

made by the farm household.

Jug*tification of the Study

Additional inquiries into the factors which affect
the farm household's decisions to defer consumption in
less developed countries are needed to shed further light
on the nature of rural capital formation. Research on
consumer respense to variations in income in the short run
and the trade-off between consumption and farm investment
is especially needed. It has often been asserted that
there are marked differences in the consumption-saving
patterns between farm and non-farm households. Income
instability has been cited as one of the factors that
cause these differences. Since income instability is a
common characteristic of farm family income, it would be
useful to study how farm family income instability affects
the consumption behavior of the farm iiousehold. Almost no
work has been done on the consumption impact in rural areas
of LDC*s of short run change in income and income insta-

bility. An understanding of the short run and long run



dynamics of change should contribute significantly to the

analysis of the capital formation process in the LDC's.

The Setting of the Study

Taiwan provides an excellent setting for studying
the problems mentioned above. It is a country that has
often been cited as a successful development case. Agri-
culture in Taiwan has not only been able to increase its
own productive capacity but has also contributed subsian-
tially to the industrial sector.3 At the same time,
capital formation in the rural areas of Taiwan has also
been impressive. Another advantage of studying Taiwan is
that rice farming and the small-size holdings found there
are typical of tha agricultural conditions found in many
parts of Asia, Also, agricultural production in Taiwan,
as in many parts of Asia, is carried ou*t under a great
deal of risk and uncertainty which result in a good deal
of income instability. In part this is due to the vagac:-ies
of weather: too much or too little rain and typhoons. The
farmer always has some loubt about the way the crop will
turn out in a given year. The second reason is what may
be called market uncertainty. The farmer is often at the

3Teng-hui Lee, Intersectoral Capital Flows in the
Economic Development of Taiwan, 1B95-1960, lthaca, New York:

Cornell Uriversity Press, 1971.




mercy of a fluctuating price system in which variations
are caused vy changes in supply and demand situations.

The third reason is technological uncertainty. The farmer
faces this risk when he has to choose in what way to commit
resources over the long run. Finally, farm household
income often includes off-farm earnings which may also be
quite unstable.

The main question to be treated in this study is how
this income instability has affected the savings-consump-
tion decisions of farm households in Taiwan.

The availability of detailed household data and some
previous consumption studies done at the micro level in
Taiwan provide a sound base for the further study of this
subject. The need to study the dynamics of consumption
behavior requires time-series data. A single survey at
some point in time may provide some data on previous income
experience through questions about past activities. These
types of data, however, are often subject to recall errors
and biases. Panel data obtained over a period of years
from the same families usually orovide a stronger foundation
for this type of analysis.

Fortunately, panel data from a record keeping project
is available for 53 farms in Taiwan covering the period
from 1964 through 1970. This farm record keeping project

data is used in the analysis which follows. Farmers have



participated voluntarily in the project and information is

recorded weekly.u

Specific Objectives and Hypotheses

A, Objectives of the Study

The main objective of this study is to investigate
the effects of income instability on the consumption
behavior of Taiwanese farmers. This will include an attempt
to measure the impact that short run changes in income,
income instability and farm investment profitability have
had on household consumption expenditures. It is also
hoped that this study will yield results which might be
relevant and helpful in the formulation of economic policies
in other LDC's.,

B. The Hypotheses

The consumption behavior of Taiwanrese farm households
might be explained by a linear model relating current net
household income, short-run change in net household income,
an index of income instability, faram investment profitability,
farm size, with consumption expendizures,

The hypotheses to be tested in this study are as

4Further information on this data can be found in the
Department of Agriculture and Forestry, Provincial Government
of Taiwan (PDAF), Report of Farm Record-Keeping Families in
Taiwan, yearly reports running from 1964 to 1970, Nantou,
Taiwan: PDAF, 1965 through 1971,




follows:

Total household consumption expenditures are

hypothesized to be

1, positively relaved to the current net household
income, short-run change in net household
income, and the size of family:

2. negatively related to the instability of net
household income in preceding periods and the
rate of farm investment profitability.

These two main hypotheses will also be tested for
several sub-categories of household expenditures: food
consumption, clothing, household operations, and health

and education.

Organization of the Study

This study is organized into six chapters. The
second chapter presents a brief review of literature on
consumption studies. The methodology used in the study is
presented in Chapter III. O0f crucial importance here is
the mathematical definition of income instability and the
introduction of the instabilityv index into the arguments,
The fourth Chapter provides some background information on
the agricultural growth in Taiwan and describes the data
used in the analysis. Chapter V presents the results of

the 8tudy and the statistical analysis of the estimates of



the relevant variables. The last chapter summarizes the
findings and draws some policy implications from the

research findings.



CHAPTER 11
REVIEW OF LITERATURE

This chapter presents an overview of consumption
studies in some developed countries and in some Asian coun-
tries. Most of the studies in developing countries have
been concerned with the Keynesian view of consumption which
is focused on the relationship between consumption and in-
come, Consumption studies in Asia have generally been
based on the theories and hypotheses formulated in the West.

The main focus of thig review of literature will be
on the major determinants of consumption behavior, namely
the income level which may be current, lagged, transitory

or permanent, and some form of wealth, assets or net worth.

Overview of Consumption-Savings Analysis

In his recent book, U Tun Wail attempts to synthesize
consumption and savings theories into an integrated theory
of savings. He suggests the following formulation:l

S =4 (A,%,0) (1)

lU Tun Wai, Financial Intermediaries and National
Savings in Developing Countries, New Yorks Praeger Publish-
ers, 1972, p. 85,
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where S is savings, A is ability to save, W is willingness
to save, and 0 is opportunity to save., Each of the inde-
pendent variables of equation 1 are further specified to
be functions of other economic and noneconomic variables.
Ability to save depends on such factors as income (Y)
structure of population or dependency rates (N), and wealth
(X).

A =y(Y, N, K.ou) (2)

The willingness to save depends on such factors as
the level of the interest rates paid on deposits (i), the
stage that an individual is in in the life cycle (L), and
cultural factors such as the relative position of an indi-
vidual in the social ladder, (C).

W =g(i, L, C...) (3)

Finally, the opportunity to save depends on such
factors as the extent of financial intermediation (F)
available to the individual and on the possibility of using
self-generated funds for financing one's own investment
(Ip)s

0 =A(F, Ipess) (4)

In the economic literature there are two broad areas
of consumption behavior that have been most studied. One
stems from the classical and neoclassical schools which
stress the rate of return on savings, the other stems from

Keynes and other modern economists such as Modigliani and
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Friedman, who place more emphasis on the importance of
income. In terms of the equations formulated by Wai, these
studies have mostly dealt with the factors present in
equations (2) and (3).

The following review of literature presents the
Keynesian view and other modern economists' works which
stress income and wealth as the main determinants of con-

sumption.2

Consumption Studies in Developed Countries

The present knowledge of consumption and savings in

developed countries (DC's) is well documented in Evans,

3

Suits, and Somermeyer. The main concerns which have

2For detailed discussion on other variables mentioned
by Wai in his integrated theory of Savings, see Irving
FPisher, The Theory of Interest - As Determined by Impatience
to Spend Income and Opportunity to Invest It, New York:
Kelley and ¥illman, 1943, p. 505, Ragnar Niu.kse, Problems of
Capital Formation in Underdeveloped Countries, New York:
Oxford University Press, 1967, pp. 50-81, and John Gurley,
“Financial Structures in Developing Countries," in David
Krivine, ed., Fiscal and Monetary Froblems in Developing
States:t The Proceedings of the Third Rehovath Conierence,
New York: Praeger Publlishers, 1967, p. 103.

3Michael K. Evans, Macroeconomic Activity: Theory,
Forecasting and Control, New York: Harper & Row, 1969}
D. B, Suits, "The Determinants of Consumer Expenditure:s A
Review of Present Knowledge," in Impacts of Monetary Policy,
ed. by the Commission on Money and Credit, Englewood Cliffs,
New Jersey: Prentice-Hall 1963; W. H. Somermeyer and R.

Bannik, A Consumption Savings Model and Its Applications,
Amsterdam: North Holland, 1973.
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prompted consumption research in DC's have been related to
economic stability rather than capital formation process
and economic growth considerations. Most of the studies
have been based on cross-sectional consumer surveys and
very few of them have been carried out at the micro level.

Conusumption and Various
Forms of income

Since Keynes introduced the concept of the consumption
function in "The General Theory" and suggested that con-
sumption expenditures are primarily determined by income,
economists have done numerous studies which showed that
variations in consumer expenditures were mainly explained
by the variation in income. Despite these empirical
results, it was observed by Duesenberry that the consumption
function is a more controversial subject today than it was
ten years ago.u The empirical rasults of consumption
research revealed that a satisfactory explanation of con-
sumer behavior requires = more complex formulation than the
one originally suggested by Keynes.

In a study of 1941-1942 budget figures, Duesenberry
came to the conclusion that consumption varied with the

trade cycle as well as with income. He then suggested that

uJ. S. Duesenberry, "Income-Consumption Relations and

Thelr Implications," in Harrod R, Williams and John D, Huif-
nagle (ed.), Macroeconomic Theorys Selected Readings, New
York: Meredith Cerporation, 1969, pp. 79-98.
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consumption also depended on the absolute level of income.,
In his book Duesenberry fitted a savings function with the
ratio of personal-savings-to-dispoaable-income as the de-
pendent variable and the ratio of disposable-income~-in-
current-year-to-the-highest-previous-disposable-income as
the independent variable.5 From his analysis he concluded
that the savings ratio is dependent on the ratio of income
to previous peak incomes.

The notion that income plays an important part in
explaining the variation in consumptionr has become uncon-
troversial, but the gquestion is whether income should be
regarded as past, current or expected, or as some combi-
nation of these three. In her study, Ruth Mack included
among her independent variables not only disposable income
but also the change in disposable income.6 She made the
following observations:

1. Individuals or families typically do not instan-
taneously adjust their expenditures to a new level of
income.

2, Expenditures on various commodities and services

5J. S. Duesenberry, Income, Saving and the Theo of
Consumer Behavior, Massachusetts: Harvar nlversity Press,
1952,

6Ruth Mack, "The Direction of Change in Income and the
Consumption Function,” The Reviow of Economics and Statistics,
Vol., XXX, No. 4, August 1948, pp. 239- .
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seem to differ for families whose incomes have recently
changed in different directions.

3. Consumption functions that are built up from
observation of income and expenditures of different people
(such as the Engel curves) or of the same people at dif-
ferent :imes (such as the Keynesian function) are likely
to reflect among other things differences in the incidence
of income changes.

A sharper perception of the underlying structural
relations involving consumption was advanced by Milton
Friedman. His “permanent income" hypothesis was based on
a division of both consumption and income into permanent
and transitory components. Permanent income was defined
to be the revenues which a person expects to receive during
a period of time. Permanent consumption is based on the
belief that consumers do not react on a day-to-day basis.
Their behavior and the determinants of this behavior have
a relatively long time dimension. The transitory com-
ponent (Y;) consists of unforeseen additions and subtrac-
tions to income, which cancel out uver the period con-
sidered and are uncorrelated with permanent income. Oper-
ationally, permanent income has been defined as a weilghted

average of past incomes.7 In its most general fornm,

7Milton Friedman, A Theory of the Consumption Func-
tion, op. cit.
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Friedman's hypothesis about the consumption function is

given by the following three equations:

%

K(i,w,u)Y (1)
Y =Y o+ Y, (2)
(3)

Equation (1) defines a relation between permanent
income (Yp) and permanent consumption (Cp). It specifies
that the ratio between them is independent of the size of
permanent income and depends on (a) that rate of interest
or sets of interest (i) at which the consuming unit can
borrow (i), (b) the relative importance of property and
non-property income, symbolized by the variable (w) which
determine the consuming urit's tastes and preferences for
consumption versus additions to wealth. The variable (u)
is in turn a function of the number of members of the con-
sumer urit and their characteristics, particularly thelr
ages, and the importance of transitory factors affecting
income and consumption. Friedman’s hypothesis asserts that
some of the most strikingly uniform characteristics of
computed regressions between consumption and income are

simply a reflection of the inadequacy of measured income as
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an indicator of long-run income status.8

With regard to the consumption differences between
farm and non-farm families, Friedman pointed out that "con-
sumption expenditures of farm familles (1) are lower at
any absolute income level except perhaps at the lowest
levels of income observed in farm samples, (2) increase less
rapidly with measured income--both the marginal propensity
to consume and the income elasticity of expenditures are
decidedly lower and (3) are on the average a smaller frac-
tion of average income."g

Friedman suggested two reasons for the lower ratilo
of averace consumption to average income for farm families.
One reason is that farmers have a greater need for a reserve
against emergencies and another is the possibility that a
farmer may earn a higher average rate of returns by direct
investment in his own enterprise than non-farm households

can by indirect investment through financial intermediaries}o

8For a complete discussion of the permanent income
hypothesis, see Milton Friedman, "The Permanent Income
Hypothegis,"” in Harrod R. Williams and J. P. Huffnagle,
(.d.), Mecroeconomic Theorys Selected Readings, New York:
Meredith Corporation, 1969, pp. 144-158,

IMilton Friedman, op. cit., pp. 61-62,
10yi1ton FPriedman, op. cit., pp. 68-69,
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Consumption and Long-run
Expectatilons

A more radical departure from the Keynesian formu-
lation is Modigliani-Brumberg's approach, which makes
current consumption depend essentially on wealth, current
income, expected future income and expected remaining life.
On the basis of the theory of consumer's choice, these
authors distinguished some additional motives for less
consumption and for more saving:

The first motive is the desire to add to one's estate
for the benefit of one's heirs. The second motive arises
out of the fact that the pattern of current and prospective
receipts will generally not coincide with the preferred
consumption. The rate of consumption in any given period
is a facet of a plan which extends over the balance of the
individual's life, while the income occuring within the same
period is but one element which contributes to the shaping
of such a plan. The third motive is the desire to accumu-
late assets through saving to meet emergencies, whose
occurrence, nature and timing can not be perfectly fore-
seen.ll

Harold W. Watts developed the "expected" income

llFranco Modigliani and Richard Brumberg, "Utility
Analysis and the Consumption Function," in Harrod R. Williams
and J, D, Huffnagle, (ed.), op. cit., pp. 69-140.
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hypothesis and attempted to analyze cross-saction surveys
to determine how the household decision making units alter
their saving decisions on the basis of expectations of
future income over a relatively long time horizon.12 Since
it is impossible to have direct measurements of long-run
expectations, he assumed that such expectations are syste-
matically related to current income, age, occupation, edu-
cation, race, and location. The fundamental hypothesis
in Watts' study is that spending units form long-run
expectations that are both different from current income
and certain enough to affect consuming and saving decislions.
Using data obtained from the Annual Survey of Consumer
Finances13 and the gross money income data reported from the
Survey Research Center,lu Watts tested his hypothesis and
found that the results supported his hypothesis. The demo-
graphic variables of age, occupation, race, education and

location which determine the relation between current and

12Harold W, Watts, "Long-run Income Expectations and
Consumer Saving," In Studies in Household Economic Behavior,
New Haven: Yale University Press, 1953,

13Conducted by the Survey Research Center, University
of Michigan, for the Board of Governors of the Federal Re-
gerve System, For a full description of the survey methods,
sea "Methods of the Survey of Consumer Finances," Federal
Research Bulletin, 36, July 1950, pp. 795-809.

L

lFFor the details of this calculation, see "Distri-
bution of Consumer Income in 1959, Federal Reserve Bulletin,
36, August 1950, Appendix 961-965.
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expected income, were closely associated with savings
behavior. However, he noted that the results suggested
that *he adoption of the simplifying assumptions made in
similar contexts by Friedman, Modigliani and Brumberg would
have been unfortunate. There may be no equally convenient
assumption that will adequately represent the behavior of
individual decision makers. He argued that more complicated
theories which combine parts of the 'absolute,' 'relative',
and 'expected' income hypothesis must be formulated.

Consumption and Wealth
Accumulation

The role of ag8sets in explaining variations in con-
sumption was treated by Tobin in 1951. He modified the
absolute income hypothesis by introducing the amount of
non-income financial resources as an additional variable
which affects consumption. He further suggested that
changes in wealth may explain the rough constancy over time

15

in the fraction of income saved. Crockett and Friend
noted that the effect of assets on consumption vary depend-
ing on the liquidity of assets, on whether assets are the

result of windfalls or of past savings decisions and, in

15Ja.mez~:; Tobin, "Relative Income, Absolute Income, and

Savings,” in Money, Trade, and Economic Growth, in honor of
John Henry Williams, New York: MacMillan Co., 1951,

pp. 135-156.
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the second caée. on the particular savings motives involved.
They also suggested that 1iquid assets permit families to
consume in excess of income when for any reason they wish
to do so. Further, that the holding of assets, liquid or
otherwise, lessens the wmotivation for gaving since the
marginal utility of acquiring assets presumably decreases
with the amount held.>®
Duesenberry agreed with the proposition that the
greater one's assets the less his disposition tu save,
and gave reasons why spurrious correlations may arise
between asset holdings and saving.l7 Tobin noted that
dissaving is easier if one has liquid assets, so it may
be argued that the more liquid a country's acsets the lower

its net saving ratio.18

Morgan, on the contrary, suggested
that assets may be cr-related with the marginal propensity
to save and that one must take into account the growth of

people's goal with respect to agset accumulation as asset

16Jean Crockett and Irwin Priend, “A Complete Set of
Consumer Demand Relationship," in Irwin Friend and Robert
Jones, (ed.), Proceedings on the Conference on Consumption
and Saving, Vol. I, Philadelphla: University of Pennsyl-
vania Press, 1960.

17J. S. Duesenberry, "The Determinants of Saving
Behavior: A Suumary,” in Walter W, Heller, (ed.), Savings
in the Modern Economy, Minneapolis: University of Minnesota
Press, 1953, pp. 195-203.

18James Tobin, "Savings, Capital Gains, and Asset
Values," Ibid. pp. 223-225.
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holdings rise.19

Watts and Tobin focusad on household economic behavior
and the role of capital accounts and investment consider-
ation in consumption decisions, They contended that the
over-all division of income between caving and consumption
is conditioned by the household's current net worth and

20

its goals of wealch accumulation. ¥, H. Somermeyer and

R. Bannick made substantial contributions to consumption

analysis in the Netnerlands.Z:

From the original micro-
model, the authors darived a macro savings function for

a time-series analysis of aggregate savings in the Nether-
lands. Their objectives were (1) to construct a general
3avings theory which encompassed special theories and
rehabilitated the role of the rate of interest, (2) to
narrow the gap between theory and empirical analysis by
adapting theory to available data, and (3) to bring out

the importance for savings analysis of blological and

demographic factors.

19James Morgan, "The Motivation of Savers," Ibid.
pp. 213-217.

20Harold W, Watts and James Tobin, "Consumer Expen-
ditures and the Capital Account,” in Irwin Friend and Robert
Jones (ed.), Proceedings of the Conference on Consumption
and Saving, Vol. %1, University of Pennsyivania, 1960,
PP, 1=%0,

21w. H., Somermeyer and R, Banrink, A Consumption-
Savings Model and Its Application, New York: American
Elseirer Publishing GCompany, 1Inc., 1973.
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Consumption Studies in Some Asian Countries

Praditional economic theory has been widely applied
in research aimed at understanding the consuming and
saving behavior of households in underdeveloped economies.
An excellent review of the present knowledge of the nature
of the consumption-savings functions in LDC's is presented

by Mikesell and Zinser.22

Many of the empirical LDC
studies have been done in Asia, especially in Japan, India
and Taiwan. None of these studies have focused on the
income instability issue, however.

Consumption-Savings Studies
Tn Indoresia and Indla

In the study of Indonesian household saving behavior,
Kelley and Williamson distinguished corceptually the entre-
peneur (self-employed) households from other households.23
They believed that this distinction was important in LDC's.

They assumed that agricultural entrepeneurs play an impor-

tant role because of the relative size of the agricultural

22Raymond F. Mikesell and James E. Zinser, “"The
Nature of the Savings Funciion in Developing Countries: A
Survey of the Theoretical and Empirical Literature,"”
Journaléof Economic Literature, Vol. XI, No. 1, March 1973,
ppo 1-26.

23Allen C. Kelley and Jeffrey G. Willlamson, "House-
hold Saving Behavior in the Developing Economiess The
Indonesian Case," Economic Development and Cultural Change,
Vol. 16, No. 3, April 1968, pp. 385-403.
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sector and the relative backwardness of the corporate
movement in the non-agricultural sector. This study was
based on a sample of 4390 households in Indonesia. They
used a simple linear saving function of the following form:
(S/N)ij = aJ + bj(Y/N)ij
where Y = the income variable, S = a measure of saving,
N = family size, and each variable was related to an i'h
household whose head is employed in the jth occupation.
They suggest in their study that both the marginal and
average saving rates increase with increasing degrees of
landownership. They also attempted to use their data to
test the life-cycle nypothesis or the Modigliani-Brumberg-
Ando formulation., They expressed doubt, however, about the
applicability of the life-cycle hypothesis to LDC households
and sugzestvd the need to analyze larger LDC samples diawn
in order to explore adequately the impact of age and edu-
cation on family savings decisions,

Attempts have also been made to study the functional
relationship between income and savings in India., Using
the national income data over a period of thirteen years
(1950-51 to 1962-63), V. H. Joshi estimated that, ignoring
the abnormal period (1957-58), the urban household savings

increased at a rate higher than that of the other sectors
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of the Indla economy.24

He suggested that financial
savings schemes have not yet been effective in the rural
areas, where the bulk of savings is partly hoarded in gold
and partly invested in bullding activities.

From an analysis of family budget studies in three
widely dispersed regions of India, Panikar found that
gross rural savings ranged in excess of 8 percent of
gross family income, that rural families have a higher
propensity to save than thelr urpan counterparts in the
same income strata, and that the bulk of rural savings
was invested directly in householz enterprises.25

Gupta also suggested that the simple Keynesian func-
tion provides a satisfactory explanation of rural saving
in India, and that the marginal propensity to save out of
transitory income is gignificantly different from zero
for the rural sector but not for the urban sector. He

also argues that incentives in The form of higher real

. . 2
interest rates can lead to greater savings.

!
2&V. H. Joshi, "Saving Behavior in India," Indian
Economic Journal, Vol. 17, April-June, 1970, pPD. 57 5- 528,

25P. G. K. Panikar, Rural Savings in India, Bombay:
Somaiya Publications Ltd., 1970, pp. 163-10%.

26K. L. Gupta, "On Some Determinants of Rural and
Urban Household Saving Behavior, The Economic Record,
Vol. 46, No. 116, December 1970.
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Consumption-Savings
Studies 1n Japan

Tsutomu Noda used the 1957-1962 data available from
the Japanese "Farm Household Zconomy Survey® and fitted
Keynesian savings functions. He found that the differences
in the propensity to save by farm size are mainly explained
by differencer in income composition. He also suggested
that the marginal propensity to zave from agricultural
income appears higher than that from non-agricultural
income, and that the p.opensity to save among full-time
farmers is higher than for part-time farmers.27

Instead of using a Duegenberry type saving function

St/'Yt = a + t)(Yt/YO) » where Y = preceding peak income,
Mihohei Shinohars used his own formulation St/Yt = a +

b (Yt/Yt—l) s Where Yt-l = real disposable income in the
preceding period., He applied this model to war and postwar
saving-consumption pattern. His conclusions are as followsuz8

1. It is a bad procedure to extrapolate the saving

function for a given time period, say for the years 1951-

1956 in Japan, into the Iuture.

27Tsutomu Noda, "Savings of Farm Households,” in
Agriculture and Economic Growth, Kazushi Ohkawa and others,
(ed.), Tokyo: University of Tokyo Press, 1970, pp. 352-373.

28Miyohei Shinohara, “The Structure of Saving and the
Consumption Function in Postwar Japan," The Journal of
Political Economy, Vol. LXVII, No., 6, December 1959,
pp. 589-603.
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2. The saving ratio from individual proprietors and
property owners has been extremely high in Japar. This may
be due either to their high internal investment or the high
transitory-to-permanent-income ratio as suggested by
Friedman's hypothesis.

3. Using time-so-ries data, a function of the type

]

Sy/Yy,

St/Yt = a+ t)(Yt/Yo ) as an estimate of the farmers'

at b (Yt/‘ft_l) fits better than the type

time savings function.
4, In the data for rural farmers, the time-~3eries
marginal propensity (MPS) to save is lower than the cross-

sectional MPS.

Consumption Studies in Taiwan

Two recent studies have focused on rural consumption
behavior in Taiwan.29 Prior to these studies there were a
number of studies carried out on Taiwanese food consumption,

jncome distribution, and general consumption patterns.jo

29Marcia Min-Ron Lee Ong, "Changes in Farm Level Sa-
vings and Consumption in Taiwan 1960-1970," unpublished Ph.D.
dissertation, Department of Agricultural Economics and Rural
Sociology, The Ohio State University, Columbus, Ohlo, 1972.
Lien-In Amy Chin, "Changes in Rural Consumption Patterns in
Taiwan 1960-1970," unpublished M.S. thesis, Department of
Agricultural Econcmics and Rural Sociology, The Ohio State
University, Columbus, Ohio, 1G73.

30For example sees Chung-li Chang and A, F. Hinrichs,
"Parsonal Income Distribution and Consumptiion Pattern in Tai-
wan, 196l4," Industry of Free China, Talwan, Vol. 28, No. 5-6,
1967+ Shih-Yin Liao, "survey and Research of Basic Food Con-
sum_.ion in Taiwan 1969, Taiwan Provincial Chung Hsing
University, April 1970.
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Hime-Yu Chang noted in his study that expenditures for major
food items in Taiwan decreased but food expenditures on other

o1 He also found that

than main food increased over time,
Taiwanese consumers increased their intake of protein and
calories over time and argued that changes in consumption
patterns stimulated changez in agricultural productien,

Another study of consumption was carried out by Mow-
in Chou and Woo-hsun Zhen in 1971.32 They found that
increases in family incomes are the most crucial deter-
minant of changes in consumption patterns in Taiwan, and
that expenditures for dvrable goods increased over time.
The implication in their report was that changes in the
availability of new consumer goods alters consumption pat-
terns,

In a study on changes in farm level savings and
consumption in Taiwan 1960-1970, Ong found that incone,
lagged consumption, net worth, and the rate of return to

33

operating assets yielded positive consumption responses.

3IHime-Yu Chang, "Expectaticns and Changes in Food
Consumption Patterns during the Process of Economic Develop-
ment in Taiwan," unpublished report, Department of Economics,
Natiornal Taiwan University, Taipeli, Taiwan, 1971 (in
Chinese).

32Mowc-in Chou and Woo-hsun Chen, "Long Term Expecta-
tion of Electric Appliances in Taiwan," unpublished report,
Department of Economics Provincial Chung-Hsin University,
Taichung, Taiwan. 1971 (in Chinese).

marcia Min-ron Lee Ong, cp. cit.
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She also found that the return to total assets and the
ratio of farm-income-to-farm-family income were negatively
related to consumption expenditures. The overall results
of her study suggested that there was a surprisingly high
savings capacity among Taiwanese farmers during the 1960°'s.

Chin showed in her study that rural consumption
patterns have experienced substantial changes in Taiwan
over time and that income was the most crucial factor
affecting consumption patterns during this period.34

The review of literature so far shows that no studies
have been made on the following effects on the consumption
behavior cf farm household: (1) the income instability of
the farm household, and (2) the rate of return from the
farmer's direct investment in his own farm enterprise.
In her study of consumption of Taiwanese farm families,
Ong used the rate of returns to operating assets and to
total assets as measures of the rate of returns on capital,
but the results of her study on this aspect were not
consistent.35

The following study will focus on the factors income
(Y), dependency rates (N) and the possibility of using

self-generated funds for financing one's own investment (Ir)

34Chin Lien-In Amy, op. cit.

3Jyarcia Min-ron Lee Ong, op. cit.
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as formulated in the equations presei

integrated theory of savings.

d by Wai in his
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CHAPTER III
METHODOLOGY AND VARIABLE DEFINITIONS

As has already been pointed out, consumption is a
complex process influenced by a number of economic, socio-
logical and cultural factors. Household expenditures for
consumption are also influenced by numercus current and
past decisions made by the family. In recent years there
has been a great increase in the number of economists
attempting to cast various aspects of consumption behavior
into the framework of mathematical models. The most
important advantage that is generally claimed for the
mathematical approach is the precision of expression.

The use of models does achieve economy, efficiency, and
rigor in the analysis, however it can never eliminate the
necessgity for insights, observations and judgemen‘t.l
Through use of models economists can identify certain
variables as being important determinants of consumption
behavior, and at the same time determine the signs of the

relationships that consumption might be expected to have

lK. C. Kogiku, An Introduction to Macroeconomic
Models, New York: McGraw-Hill Book Co., 1968, p. 5.

30
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with various variables.

I. Formulation of Models

A. The Model

As was previously suggested, economists have made
numerous studies of the consumption function and have
found that a good deal of the variation in consumer expen-
ditures was explained by variations in income. Recent
empirical works by Marcia Min-ron Lee Ong2 and Lien-In
Amy Chin3 on the consumption patterns of Taiwanese farm
households during the 1960-1970 period further confirm the
importance of the income variable in the determination of
consumption. The review of literature and observations of
the Asian farmer's economic behavior, however, suggest
thst other variables may contribute to changes in consump-
tion. Of particular interest in this study is the role
that the instability of income plays in the determination
of the current level of household consumption. Income
instability can be best recorded und estimated through
use of time series panel data. As was suggested earlier,
a major objective of this study is to explicitly incor-

porate the influence of income instability into a model of

Marcia Min-ron Lee Ong, op. cit.

3Lien-In Amy Chin, op. cit.
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consumption behavior. Other important variables that are
considered in the model are the rate-of-return on farm net
worth or a measure of profitability of farm investment and
the short-run change in income.

In this study the degree to which the past changes
in income and income instability affect farm household
consumption in 1970 is tested. The short-run change in
income and in income instability of each farm household
are computed from panel data for 53 farm households spanning
the 1964-1970 period.

The consumption behavior of Taiwanese farm households
might be explained by the mathematical model assuming the

following functional form:

Cipyit = Po * Pr¥ig * Pa(¥ip = Yigoa) * P51y ¥
bryy ¥ PsSip * €4y (1)
wheres
C(T)it : Total_consumption expenditures for ith
farm in year t.
Yit i Total net farm household income of ith

farm in year t.

Yit"Yit-l' Short-run change in net farm family income
of ith farm from year t-1 to year t.

Ii ¢t The income instability or the average
variation of income growth of ith farm
over the period under study.

Ty i+ The return on farm net worth or a mea%ure
of farm investment profitability of i®h
farm in year t.
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Sit t+ The Size of family.

eit t The error term.

The above mentioned consumption function is also
fitted for sub-categories of household consumption: food
consumption, expenditures for clothing, costs of household
operations, health costs and education expenditures.

B. Description of the Variables Used:

l. Total Consumption Expenditures

Function 1 is used to describe the total
consumption expenditures C(T) of farm households, C(T) is
composed of consumption expenditures for food plus those
of the following items:

a. Clothings:s This includes clothes, blankets,
shoes, and hats, etc...

b. Household operations: ornaments and decorations,
rent or rapair on dwelling, furniture,
cooking instruments, chinaware, inter-
est on househsld borrowings, taxes and
as3essment,

c. Utilities:s all fucl, light and water expenses.

d. Human agent: all eduvcational expenses, ganitary
expenses c1d meaedical treatments,

e. Others All other expe: iture. on social activi-
ties, festivals, and postage. Expendi-

tures for consumer durables make up a



large part of this item.u

2. Net Household Income

Total net household income of the household, hereafter
referred to as income, is composed of net farm income and
net income derived from off-farm operations. Imputed
management returns, capital depreciation, and the value of
family labor used on farm are included in this net income
figure. Off-farm income 1is composed of income earned
from family labor employed outside the farm and from side-
line activities. As with the consumption figure, the net

farm family income is estimated for a given t.

3, Income Instability

There are several possible measures of income insta~
bility. One might use the variance or the coefficlent of
variation of income over time. A major disadvantage of
using the variance formula is that one has to assume that
income be normally distributed over time, Since it is
implausible that the income of farm households is normally
distributed over time, it appears preferable to use the
index developed by Lundberg5 which does not require any

assumption about income distribution. This index was

uLien"In Amy Chin' 9_2. _C_jﬁ., pl 21-

5Erik Lundberg, Instability and Economig Growth,
New Haven: Yale University Press, 1968, pp. 1 -110,
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evolved through his studies of the variation in the gross
national product (GNP) of nations. He developed an index

of instability of GNP by using a measure that takes the
average deviations of the annual percentage rates of growth
of GNP and its expenditure components around their respective
mean rates of growth, He argues persuasively that this

index serves as an useful measure of overall eccnomic
instability.

The instability index (Ij) used in this study measures
the average variation of the income growth rate around its
mean for each farm household. This represents a convenient
summary of some of the most basic manifestations of income
instability in an individual household and moreover this
index greatly facilitates the analysis by incorporating
instability explicitly in the model.

In the analysis which follows an income instability
index is calculated for each farm household. The index
is based on income information for a seven-year period 1964
through 1970. As can be noted clearly in the formula
below, the index indicates the averag. deviation of income
around a particular income grow#th path for a particular
household. That is, the index is computed by netting out
the average income growth rate.

Mathematically, income instability is defined as

follows:



_ 1l T -
Iy =% ol Xig = X |
where
Yo -Y
Xy4 - ltY it-lx 100
it-1
and
= =1
X = =5 " xit or

the average annual percentage rate of growth.6

A1l Y,.'s are expressed in real terms. The prices
received by farmers in 1970 are used as the base. 1970 was
selected as the base year for computing the indexes mainly
to provide conformity and consistency with the work pre-
viously done by Ong and Chin.

4, The Rate of Return on Equity

The rate of return on farm equity is a measure cf
on-farm investment profitability. It is defined as the
ratio of net farm income in year t to the average value
of farm equity at beginning and end of year. The net worth,
or farm equity figure, represents the total net amount of
assets owned by the farm. It is the difference between
total assets and total liabilities. Total assets of the

farm household include liquid assets and fixed assets,

Liquid assets are composed of cash on hand, bank deposits,

6A relative income instability index, a ratio of in-
come instability to income growth, was also constructed.
Although not used in the text, these relative instability
indexes are reported in Appendices B through G.
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receivables, prepaid accounts and bonds, farm products in
store, value of growing products in field, livestock and
poultry by-products and processing products, and other
current assets. Fixed assets are composed of land owned
and land being acquired under the land-to-tiller program,
buildings, furniture and nhousehold equipment, orchard and
treeg, and farm machinery.

Total liabilities of the farm household include
liquid liabilities and fixed liabilities., Liquid liabili-
ties are composed of short term borrowings, accounts payable
and pre-received accounts. Fixed liabilities are composed

of lend-to-tiller borrowings, and other fixed liabilities.

5. Total Food Consumption

Total food consumption is composed of two components:
(1) all cash outlays that occurred during the year t for
principal food items and other than main food items, and
(2) the value of on-farm goods directly consumed by the
family.

6. Expenditures for Clothing

These expenditures include clothes, blankets, shoes

and hats, etc.

7. Household Operating Expenditures

These expenditures include ornaments and decorations,
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rent or repair on dwelling, furniture, cooking instruments,
chinaware, interest on household vorrowings, taxes, assess-

ment, and expenses for fuel and energy (electricity, water).

8. Health and Education Expenditures

Health and education expenditures include all edu-

cational expenses, sanitary expenses and medical treatments.

C., Model Estimation

The ordinary least-square method of estimation will
be used to estimate the regression coefficients. The
signs and significance of independent variables are to be
tested by the t statistic.

A major assumption of the linear regression technique
is that there are n observations of a dependent variable
Yi which are determined by a linear combination of k
determining variables, Xi' and an additive error term e; .
The relation between Yi and Xi is assumed to have the
following form:

Y = Xb+ e

where b is a column vector of k parameters, Y and e are
column vectors of order n, and X is a matrix of order nxl.

It is further assumed, (1) that the expected value

of the error term is zero for each observation, (2) that

the error terms are the same for all observations and are
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independent, and that their variances are the same for

all observations and equal to 02

» (3) that the determining
variables are either fixad in repeated samples or, alter-
nitively, are random variables whose joint distribution
is independent of the error term, and (4) that there are
as many independent observations as there are parameters
to be estimated and that no exact relationship exists
between the determining variables.

On the basis of these assumptions, it can be shown
that the regression coefficients b, given by b = (X‘X)'IX'Y.
are unbiased estimates of ! and have a smaller variance

7

The variance matrix of
1

than any other linear estimate,
b is given by E(b-t ) (b-8 )' =o{X'X)
By making use of the least-squares multiple regression
technique, the analysis can separate out the interrelation-
ship between the variables. This method of analysis is
helpful in pointing out variables that play an important

part in causing the variation in the level of consumption,

D. Coefficients' Sign Specifications

The model presented above terves as a useful guide for

testing the hypotheses presented in the introductisn chapter.

7Norman Draper and Harry Smith, Applied Regression
Analysis, New York: John Wiley and Sons, Inc., 1966,
Chapter 2.
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The empirical investigation will enable the researcher
to determine whether the relationships between consumption
at the household level, and the determining variables

are important ones.

The specific statistical hypotheses o be tested

are as follows:

1. Total Consumption Expenditures

The following function will be estimated by
the ordinary least-square method:
Cipyit = B * Pr¥ie * P2(¥ip = Yigd) * B3l 7

bur. + b S.l

+ e,
it e

571t it

Hypotheses:

The total consumpiion expenditures of
Taiwanese farm households are hypothesized to
be positively related to (a) current net
household income, (b) short-run changes in
net household income, and (c) the size of the
farm family, and negatively related to (d) the
income instability, (e) return on farm equity

or net worth.

Symbolically, the hypotheses are repre-

sented as followg:



Hypothesis a

oY

Hypothesgis ¢

3 S
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b2

Hggothesis e

3 C(7) b
) r
Hol bh =0

2., The same hypotheses are also tested for
various expenditure subclasses: food consumption, expen-

ditures on clothing, household operations, and health and

education.



CHAPTER IV

THE SETTING OF THE STUDY AND
DESCRIPTION OF THE DATA

A. Agricultural Development in
Taiwan

The setting for this study is the Republic of
China (Taiwan). Taiwan is an offshore island in the Western
Pacific. Mountains dominate the central part of the island,
Half of the arca of Taiwan is compoged of mountainous
regions. In the east, the mountains rise abruptly with
steep precipes and clitfs and the plaina in these regions
are 80 narrow that cultivation can hardly be carried out,
In the west, the ro.ling plains are lertile and watered by
streams and rivers.l There are about two million hectares
of forestry land which occupied about 55 percent of the
total land of Taiwan and more than one million liectares of
agricultural land which occupy 2% percent of the area, The
total area of paddy land is 560,000 hectares., About 55

percent to 60 percent of the total cultivated land has

lKowie Chang, (ed.), Ezonomic Development in Taiwan,
Taipeit Chen Chung Book Company, 1966, p. 1ll.
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irrigation and drainage facilities,? The main crops in
Taiwan are rice, sweet votatoes and sugar cane. The major
fruit crops are bananas, pineapple and citrus fruits.

Over the past two decades, agricultural development
in Taiwan has been remarkable. Agricultural production is
not only sufficient for domestic consumption but also
provides considerable export surplus. During the period
from 1952 through 1971, the growth rate of Taiwan's agri-
culture averaged about 4.8 percent anmxally.3

Agricultural development in Taiwan may be divided
into two periods:u the period during the colonial occu-
pation, and the period after World War II. The period before
the War, from 1900 through 1940, represented an initial
development stage in which the Japanese supplied the
necessary agricultural capital and production techniques to
enlarge cultivated land and increase production. Taiwan's
agriculture during this period initially increased pro-
duction in rice, sugar cane, and sweet potato and later

expanded tea, pineapple and banana production. In order to

2You'-rtsa.o Wangz, "Agricultural Development,® in Kowie
Chang (ed.), Ibid., p. 170.

3Sinq-min Yeh, "Learning from Taiwan's Agricultural
Development Experience,” A/D/C Teaching Forum, Development
Processes and Planning No. 23, The Agricultural Development
Council New York, New York, December, 1972,

4You-tsao Warg, op. cit., pp. 143-145,
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enhance development, there were considerable improvements
in irrigation facilities, fertilizer application, varieties
used and cultivation methods. The average annuval growth
rate of agricultural production was 4.2 during the 1920-
1939 period.

During the 1940-1945 period. the agriculture of
Taiwan suffered serious war damage and as a result, agri-
cultural production at the end of World War II had fallen
to the 1910 level, Taiwan's agricultural production
recovered during the period of reconstruction and rehabili-
tation after the War and attained its pre-war peak level
in 1952, Since 1952 agricultural development in Taiwan
has sharply increased.5

The major factors contributing to the success of

Taiwan's agriculture appear to be the following|6

5For the detailed discussion of these stages and gen-
eral agricultural development, see You-tsao Wang, op. cit.,
and United States Department of Agriculture, "Taiwan's
Agricultural Development: Its relavance for Developing
Countries Today," Foreign Agricultural Economic Report No.
39, Washington, D.C., April 1968, p. VII; 5. C. Hsieh and
T, H., Lea, "Agricultural Development and Its Contributions
to Economic Growth," Joint Commission on Rural Reconstruc-
tion in China, Taipei, 1966; and D, W Adams, H. Y. Chen anrd
C. Y. Hsu, "Rural Capital Markets and Swall Farmers in
Taiwan, 1952-1972," AID Spring Review of Small Parmer Credit,
Vol. XI, February, 1973, pp. 2-7.

6Sing-min Yeh, op. cit.
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1, Successful changes in institutional set-up. In
1949 the Chinese Government initiated a comprehensive land
reform program. Before the land reform program, more thr i
4o percent of the farm land was operated by tenants. The
land reform program has improved the economic conditions
of tenant farmers and stimulated production.

Following the successful implementation of the land
reform program, the Government in 1953 started the reorgani-
zation of farmer associations. There is now a farmer
association in almost every rural tcwnship and nine out of
ten farm families belong to these organizations.

2. Introduction of technological advances. Agri-
cultural experiment stations in Taiwan have daveloped
better methods of cultivation and more effective use of
fertilizers and irrigation water. Multiple cropping has
been adopted with three, or in some cases, five harvests
a year,

3. Increased use of modern scientific inputs.
Chemical fertilizer, agricultural chemicals, and farm
machinery are prominent inputs being used on Taiwan farms.
Total fertilizer use in Tailwan increased almcst threefold
over the 1959-1972 period. The present use of the three
ma jor plant nutrients averages about 310 kg per hectare.
Recently, farmers in Taiwan have increasingly turned to

farm machinery. Widespread use is made of water pumps.
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Power tillers, transplanting machine and power harvesters
are also becoming more common in rural areas.

4, Provision of basic infrastructure. Increased
yields of rice and other annual crops along with increased
output of citrus and bananas have been closely related to
irrigation improvements. In addition to irrigation,
roads and other basic infrastructures have been created to
promote economic development. Owing to a well developed
road system, most of the rural areas in Taiwan have easy
access to most city markets and export-import harbors.

5. Human resources. A stable progress-oriented
government, a group of agricultural leaders with advanced
training and long experierce, a large number of graduates
from agricultural colleges and vocational schools, and
an intelligent and iiterate farming population are important
human force~ .. the development of Taiwanese agriculture,

The most significant and distinctive feature of
Taiwan's experience in developing its agriculture is that
remarkable accomplishments were made in the agricultural
sector within the small holding system. The experience of
Taiwan's achievements in increasing its agricultural
productivity has much to offer to other LDC's in their
developnent efforts, The growth pattern of Taiwan's
agriculture largely duplicates the Japanese experience and

supports the view that an agriculture of low productivity
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can be transformed into a productive one through land-
saving and land-invensive methods of cultivation. It also
suggests that consolidation of small farming units into
large ones is not a necessary precondition for transforming
a traditional agriculture into a modern and efficient

system of agriculture.7

B Description of the Data

The data to be used in this study were drawn from a
farm record-keeping project in Taiwan. This project was
started in 1953. At first, farm record-keeping was done
with the assistance of senior students from ten agricul-
tural vocational schools, but since 1960 it has been re-
corded by the farmers themselves, and the posting of
records has been handled by the employees of the Provincial
Department of Agriculture and Forestry in Nantou, Taiwan,
By 1972 there were 452 farm families from 36 local farmer
associations participating in this project.

Table 1 shows that over the period of thirteen years
(1960-1972), the total number of farmers participating in
the project ranged from a low of 95 in 1960 to a high of

535 in 1964, After 1963 the project expanded its coverage

7Yhi-Min Ho, Agricultural Development in Taiwan 1903~
1960, Nashville: Vanderbilt University Press, 1966,

pp. 121-123.
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TABLE 1.--Number of Farmers' Associations, Agricultural
Regions, Individual Farmers in Farm Record-keeping
Pro ject in Taiwan, 1960-1972

Total Number of

Farmers' Agricultural Participating Farm
Year Associations Regions Households
1960 7 3 95
1961 1?7 3 207
1962 18 3 223
1963 21 3 277
1964 4o 8 535
1965 4o 8 501
1966 28 8 430
1967 28 8 bo2
1968 36 8 416
1969 36 8 411
1970 36 8 Lok
1971 36 8 387
1972 36 8 bs2

SOURCE:s Department of Agriculture and Forestry, Provincial
Government of Taiwan (PDAF), Report of Farm Record-
Keeping Families in Taiwan, yearly reports running
from 1960 to 1972, Nantou, Taiwan.,
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from three regions to all eight agricultural regions of
Taiwan., Over the 964 through 1970 period there were 53
panel farms having data available for every single year.
The number of panel farms is, however, reduced to 40 farms
if the period of time is extended from 1964 to 1971.

As wasgs mentioned in the Introduction Chapter,
farmers participating in the record-keeping project may
not be representative of Taiwanese farmers as a whole
because they are usually more progressive and prosperous
and operate larger farms than other farmers in the same
locality. It is reasonable to believe that the directions
of changes are not unrepresentative of rural Taiwan,
hovever, and if there are problems of representativeness,
they should be minor due to the relatively small size and
homogeneity of farming within each major agricultural region
in Taiwan.8

Table 2 gives a distribution of the 53 panel farms
in the eight agricultural regions of Taiwan. There are 12

and 15 farms found in the Tea Region and the Southern Suga:

8Dale W Adams, Y. H. Chen and C, Y, Hsu, on. cit.,

p. 231 and Marcia Ong and Dale ¥ Adams, "A Summary of Various
Economic Data Farm Accounts of Farm Record-keeping Families
in Taiwan, Yearly Average Covering 1960 through 1570,"
Economics and Sociology Occasional Paper No. 65, Department
of Agricultural Economics and Rural Sociology, The Ohio

State University, Columbus, Ohio, March, 1970.
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Cane and Rotation Region respectively, the rest are located
in the Northern Hill Region (2), the Middle Rice Region (7),
the Southern Rice Regilon (6), the Southern Mixed Farming
Region (4), the Banana and Pineapple Region (€), and the
Eastern Mixed Farming Region (1).

TABLE 2.-~Number of Panel Farms (1964-1970) in the Taiwan
Farm Record-Keeping Program by Agricultural Reglon

Agricultural Region Number of Farms
Northern Hill Region 2
Middle Rice Region 7
Southern Rice Region 6
Tea Region 12
Southern Mixed Farming Region 4
Southern Sugar Cane and Rotation Region 15
Banana and Pineapple Reglon 6
Eagtern Mixed Farming Region 1

TOTAL 53

SOURCE: Taiwan Farm Record-Keeping Accounts.

1. Changes in Income Among All Farm Record-Keeping Famillies,

1960-1972

Table 3 indicates that the net farm family income of

Taiwanese farmers has increased substantially over the
thirteen year period 1960-1972. The ircome of an average
record-keeping farm family increased from NT} 41,763 in

1960 to NT3 70,780 in 1972 or an increase of 69 percent in



TABLE 3.--Income and Consumption Expenditure Classes of Parm Record-keeping
Farmilies, Average Value Per Family in 1970 NT$, 1960-1972

Item EFxpenditure Classes
Household Human
Year Income Total Food Clothing Operations Utilities Agent Othzr
1960 41,763 33,762 21,878 1,423 1,599 1,875 2,621 4,365
1961 45,449 38,367 23,255 1,583 2,086 2,316 3,279 4,698
1962 48,062 38,405 22,699 1,709 2,414 2,400 3,605 5,579
1963 48,330  37,13% 22,043 1,768 2,278 2,010 3,936 5,972
1964 44,698 35,579 19,975 1,901 2,712 1,634 3,533 4,514
1965  48,33% 37,905 20,753 1,807 2,851 1,970 3,623 6,091
1966  s4,737 39,574 21,810 1,836 3,209 2,565 4,310 5,845
1967 54,500 40,673 21,640 2,001 2,919 2,225 4,800 7,170
1968 57,896 41,456 22,291 1,997 3,124 2,102 4,903 7,049
1969 50,155 44,385 22,816 2,084 3,658 2,335 5,141 8,751
1970 52,500 42,133 21,525 1,896 3,902 2,238 4,783 7,789
1971 58,451 44,859 22,675 19,670 3,610 2,454 5,9¢0 10,192
1972 70,780 54,607 24,959 2,372 4,471 2,534 8,172 12,099

SOURCE: Calculated from Department of Agriculture and Forestry, Provincial De-
partment of Taiwan {PDAF), Report of Farm Record-keeping Families in
Taiwan, yearly reports running from 1962 to 1972, Nantou, Taiwan.
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1970 NT$.9 The average household in the project in 1972
had an increase of 37 percent in income as compared to the
income of an average farmer participant in 1964. There
was a sharp drop in the income of an average participant
in 1969 (NT3 50,155), which is the lowest income figure
for the period of 7 years (1966-1972). This waz due to
the adverse weather conditions in 1969. Strong typhoons
swept Taiwan in September and October and destroyed part
of the crops in the second half of 1969.10

2., Consumption Patterns Among All Farm Record-Keeping
Famillaes, 19560-1972

It can be noted in Table 3 that total consumption
expenditures have increased 102 percent in real terms
over the period 1960-1972. Expenditures for foodstuff
in cash and in kind increased by 14 percent in real terms
over the same period. All other types of consumption
expenditures also increased considerably, clothing expendi-
tures increased by 67 percent, household operations 180

percent; utilities 35 percent; human agent 212 percent, and

9See Apperdix A for the U.S. dollar exchange rate for
the New Taiwanese Dollar.

loDepartment of Agriculture and Forestry, Provincial
GCovernment of Taiwan, Taiwan Agricultural Year Book, 1970
Edition, Nantou, Taiwan: PDAF, June, 1970, p. 2.




“other" 177 percent.

Of special interest are the figures on food, house-
hold operations and human agent expenditures. Over a
period of thirteen years (1960-1972), average household
food consumption expenditures increased by 14 percent, but
dropped from two-thirds of the total consumption in 1960
to less than half in 1972. ‘#ousehold operations and human
agent expenditures increased by 180 percent. Ti~ rate of
increase in housing, education and health expenditures of
an average farm family participant in the project was three
times as much as its rate of increase in food counsumption
expenditures over the period from 1960 to 1972.

Expenditures on various types of food (shown in
Table 4) indicate that there was a shift in emphasis from
the consumption of staple food (rice and flour) to the
consumption of food other than staples. w#While the expendi-
tures for staple food decreased in real term, expenditures
on foodstuff other than staple food increased from
NTH 8,640 in 1960 to NTP 14,331 in 1972 or an increase of
66 percent in real terms.,

As the economy g¢rows and degree of monetization in
the rural arcags of Taiwan increases, Taiwanegse farmers
consume relatively less on-farm produce and engage more and
more in product exchange and in cash transactions. This

process is shown clearly in Table 5. D[ata in this table
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TABLE 4,--Household Consumption Expenditures on Various Types
of Pood Classes by Farm Record-keeping Families,
Average Value per Family in 1970 NT3, 1960-1972

Food
Staple Other than Tobacco, tea,
Year Food taple Food Wine, etc.
1960 11,686 8,640 1,552
1961 12,503 9,158 L1, 594
1962 11,828 9,184 1,686
1963 14,884 9,26k 1,753
1964 9,553 8,846 1,612
1965 10,030 9,102 1,621
1966 9,902 10,178 1,740
1967 9,693 10,206 1,740
1968 9,702 10,766 1,82%
1969 9,382 11.021 2,014
1970 9,034 10,885 1,606
1971 9,230 11,679 1,766
1972 8,570 14,331 2,058

SOURCE: Calculated from Department of Agriculture and
Forestry, Provincial Department of Taiwan (PDFA),
Report of Farm Record-keeping Families in Taiwan,
yearly reports running from 1960 to 1972, Nantou,
Taiwan,
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TABLE 5.--Household Consumption Expenditures of Farm Record-
keeping Pamilies, Average Value per Family
in 1970 NT3, 1960-1972

Percent of Total

Consumption Consumption
Year Total In Cash In Kind In Kind
1960 33,762 19,741 14,021 41,53
1961 38, 367 21,353 17,014 42,62
1962 38,405 22,934 15,471 40,28
1963 37,134 23,711 13,423 36.15
1964 35,579 23,296 12,283 32,02
1965 37,095 25,556 11,539 31.11
1966 39, 574 27, 567 12,007 30. 34
1967 40,763 29,058 11,615 28,56
1968 41,466 29,926 11, 549 27.83
1959 44,385 32,840 11,545 26.01
1970 42,133 30,620 11,508 27.31
1971 46,859 35,079 11,780 33.58
1972 54,607 43,393 11,214 25.84

SOURCEs Calculated from Department of Agriculture and
Forestry, Provincial Departmant of Taiwan (PDFA),

Report of Farm Record-keeping Families in Taiwan,
yearly reports running from 1960 to 1972, Nantou,

Taiwan,
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show that there was a marked decrease in the percentage of
total consumption in kind over time, from 42 percent in
1960 to 26 percent in 1972.

The average propensity to consume (APC) is presented
in Table 6. There was a gradual decrease in tiie APC over
the period of 1960-1968. However, from 1969 to 1971 there
was an upturn in APC, which may be partially attributed to
changes in consumption patterns due to the availability
of a variety of consumer goods by the mid-1960's in

11

Taiwanese rural areas. The APC in 1972, however, dropped

to the 1963-1665 level.
3. Consumption, 'otal Assets, Total Liabilities, Net Worth

and the Rate of Return on Equity of All Farm Record-
Keeping Famllies

As can be noted in Table 7, since 1966 there has
been an upward trend in the consumption expenditures and
the value of total assets of an average farm particlipant
in the farm-record keeping project. Net farm worth has
also appreciated considerably over tie period. This may

be due to increased on-farm investment and capital gains

llMarcia L. Ong, Dale W Adams and I. J. Singh,
"Voluntary Saving Capacities in Taiwan 1960 to 1970,"
Economics and Sociclogy Occasional Paper No. 175, Depart-
ment of Agricultural Economics and Rural Sociology, The
Ohio State University, Columbus, Ohio, February 8, 1974,
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TABLE 6.--Income, Total Consumpiion and Average Propensity
to Consume (APC) of Taiwan Farm Record-keeping
Families in 1970 NT$, 1960-1972

Total APC(Consumption)
Year Income Consumption Income
1960 41,763 33,762 .81
1961 45,450 37,218 .82
1962 48,087 38,405 .80
1963 48,323 37,134 .77
1964 by, 698 34,270 77
1965 48,334 37,095 77
1966 54,737 39,574 .72
1967 54,501 41,635 .75
1968 57,896 41,446 72
1969 50,155 45,431 .88
1970 52,550 k2,133 .80
1971 58,451 46,859 .80
1972 70,780 54,607 77

SOURCE:s Calculated from Department of Agriculture and
Farestry, Provrincial Department of Taiwan (PDFA),

Report of Farm Record-keepin Families in Taiwan
yearly reports running from 1960 to 1972, Nantou,
Taiwan.
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due to change in land values. The value of land owned by
the farmer participant accounts for almost three fourths of
nis total farm assets and during a overliod of the last

five years (1968-1972) the value of farm land owned by
each farm family increased Dy over 100 percent in current
NTS, from NT3 161,592 in 1968 *o NT3 325,239 in 1972, or
NT3 109,926 per hectare of land in 1663 to NT3 215,450

2 . . .
1 considering the low rate of 1in-

per hectare in 1972.
flation in Taiwan and the lack of change in farm size of
the units in the project (the total average size of farm
per family in 1968 was 1.47 hectare and in 1972 was 1.5l
hectare) this was a significant increase in the value of
farm land.13
The rate of return on equity, a measure which can
be meaningfully used to analyze the profitability of a
firm over time and to maxe interfirm compalisons, was
lower over the period 1973-1972 as compared to that of the
previous period of 1943-196% (Table 7). Because of adverse
weather, it was lowest in 1969. Concomitant with the

growing value of total farm assets and farm net worth, has

been the decline in the rate of return on equity over the

12Department of Agriculture and Forestry, Provincial
Government of Taiwan, Report of Farm Record-Keeping Families
in Taiwan 1968, 1969 ... 1972, Nantou, Talwan.

11pid.



TABLE 7.--Year-

end Ralance Sheet and Net Farm Income of Farm Record-keeping
Families 1960-1972, in 1970 NT32

Total Total Total Net Net Farm Return on

Year Consumption Assets Liabilities worth Income EquityP
1960 33,762 229, 744 12,360 217,385 36, 347 -
1961 37,218 264,038 11,154 252,884 39,279 .17
1962 32,405 269,378 12,830 256, 549 40,672 .16
1963 37,134 260,249 12,038 248,211 41,655 .16
1964 3,270 214,860 12,291 202, 569 36, 580 .16
1965 37,095 244,291 12,762 231,529 38,942 .18
1966 39, 574 311,826 17,958 293,867 44,709 .17
1967 40,673 310,083 19,982 290,102 44,335 .15
1963 41,466 369, 589 19,475 350,114 46, 354 14
1969 4b, 385 386,908 21,205 365,703 35,637 .10
1970 42,133 346,435 20,970 325,465 37,979 .11
1971 46,859 354,004 21,069 332,937 41,028 .12
1972 sk, 607 428,097 21,042 407,054 42,883 .12

@peflate. - using Index of Prices-received-by-farmers, see Appendix A,

Brhe ra io of net farm income to the mean of net worth valued at beginning
and year end, expressed in percentage.

SQOURCE:

Calctlated from the Department of Agriculture and Forestry, Provincial
Department of Taiwan (PDAF), Report of Farm Record-keeping Families in
Taiwan, yearly reports running from 1960 to 197z, Nartou, Taiwan.

09
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period of five years (1968-1972). The rather stagnant
level of income derived from on-farm enterprises and higher
land values are responsitle for this decline.

b, Income and Consumption Expenditures of 53 Panel Farm
Families 1964-1970

It is useful to remember here that there was a sharp drop
in the income of Taiwanese farmers in 1999 when typhoons
swept over the island. It would therefore be more desirable
to have data for several years beyond 1969 in order to
allow for more normal behavior among the panel farms.
Unfortunately, out of the 53 panel households that had
varticipated in the farm record-keeping project from 1964
through 1970, thirteen farm families dropped out in 1971
and fifty-one farm families dropped out in 1972, Panel
data were missing for one whole agricultural region in
1971,
Due to the decrease in number of panel units in
1971, no discussion or analysis of the 40 panel farms in

1971 are presented in the test of this study. However,

lu’i\ccording to ¥r, Hung-Yu Hu, Section Chief of the
Agricultural Economics Division, Provincial Department of
Agriculture and Forestry, beginning in 1972 there was a
change in the procedure of selecting participants for the
farm record-keeping project. Formerly this project was
sponsored by the farmer associations but in 1971 it was
sponsored by the local government and redesigned as a
production survey.
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the income stability and relative income instability in-
dexes of these 40 panel farms covering the period 1964-1971
are presented in Appendix E.

Table 8 presents income and consumption expenditures
of the 53 parel farm familles over the period 1964-1970
in 1970 NT%, Net family income on the average increased
15 percent from NTS 47,249 in 1964 to NT3 54,128 in 1970.
0f all tynes of expenditures, food consumption remained
rather stable over this period, hovering around the NT3
22,000 to NT3 23,000 level except the low level of NT$ 19,000
level per family in 196+. Expenditures for housing and
utilities, and for clothing did not change much over the
period 19€4-1970. Expenditures on education and health,
however, increased substantlatly from NT$ 3,856 in 1964
to NT$ 6,016 in 1970, an increase of 56 percent.

Over this period there was an upward trend in the
average propensity to consume (APC) for the panel house-
holds. Thc APC for 1968 and 1049 were low and high re-
spectively because of a sharp increase in household income
in 1968 and a sharp decline in household income in 1969.

In comparing the figures obtained from the 53 panel
farms and from all the farms participating in the farm
record-keeping project, 1t can be noted that the 53 panel
farms had an average annual income higher than that of all

sarms included in the project. However, the rate of



TABLE 8.--Average Income and Consumption Expenditures for 53 Panel Farm Households 1964-1970 in 1970 NT3
Consumption Expenditures Classes
Year Incone Staple Dietr:::er Beverages ‘o;gidxor Clothing H?gﬁé?g 222%? ther TOTAL APC®
Food than Jtilities
Staple Food
1564 L7254 3,355 8,314 1,751 19,420 2,084 2,032 3,855 W,c27 35,847 .76
1545 55,%£3 10,406 9,783 1,738 22,927 2,094 4,930 4,507 5,904 41,058 .74
1366 56,745 10,353 10, 589 1,867 22,714 1,9%0 6,463 L,792 6,733 43,435 ,77
1967 59,181 10,078 11,035 1,860 22,973 1,918 5,177 5,030 10,1-3 45,222 .81
12€3 69,401 Q,468 10,752 1,886 22,306 2,210 5,484 +,580 E,040 43,059 .72
1649 52,221 9,212 11,128 2,130 22,5470 2,627 5,944 5,659 12,23 49,733 .S5
1670 54,128 3,365 11,075 1,642 22,585 2,060 6,019 6,016 10,3l 46,092 .85

AP

Totsl Family

SOURCE: Calculated from

Consumption/Total Family Income.

Taiwan FTarm Record-¥eeping Accounts.

£9



income growth expressed in 1970 prices of the panel farms
was lower than that of all record-keeping farms. On the
expenditure side, both the panel farms and all participating
farms in the project experienced the same consumption
patterns, There was an increase in expenditures of all
classes while expenditures on staple food declined over

the period 1964-1970.

In summary, over the thirteen year period (1960-1972)
record-keeping farm households in Taiwan substantially
increased their consumption expenditures, especially those
for housing, education and health purposes. Althcugn food
expenditures increased 14 percent over the same period,
its share in the total family budget declined down to less
than half of total consumption. These trends are also
true for the 53 pa.ael farms over the sever-year period

(1964-1970),



CHAPTER V

RESULTS OF THE STUDY

As indicated earlier, the purpose of this study is
to assess the determinants of the consumption behavior of
Taiwanese farmers. The main question this study tries to
answer is how income instability affects the consumption
and savings behavior of farm households in LDC's.

A linear model was used to descrite the relationship
between consumption and otrner independent variables:
current income, income increase, income instability, 3ize
of the farm family, and the rate of return on farm equity
or farm net worth. Income instability is represented by
an index, which denotes the mean variation of the income
growth 'ate over a period of time under study. This income
instability index is computed and attached to each farm
household.

A cross-section analysis was made of 53 panel farm
households in Taiwan for the year of 1970. Regression
coefficients for the consumption function in 1970 were

estimated by the ordinary least-square method.

65
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This chapter will present a description of the in-
come instability of the 53 panel farms and the results of
the regression analysis of panel data. Attentlon will focus
first on total consumption sxpenditures and then on other
important componants »f consumption: clothing expenditures,
food consumption, nousehold operations, and health and
education expendlitures. Following this, hougehold income
ig divided into on-farm and of f-farm components. Ingta-
bility indexes for pach of these components are computed
and included in the basic regression model. Per capita
total consumption is alsuo presented and briefly discussed
at the end of the chapter.

Income Instability of 53 Panel Farm
Households, 1964-1970

As was noted in Table 3 there was a good deal of
year-to-year average income change among the panel house=-
holds. Part of this change was due to rather gsteady growth
in income over the period; the averase household increased
real income by about 2 and a half percent per year. As
was suggested parlier, weather damare adversely affected
individual farm income in some years. This was egpecially
true for many of the panel housecholds in 1969 when very
gerious typhoons hit the island. In addition to weather

conditions, changes in technology and changes in the supply
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and demand for farm products are some of the important
factors affecting farm income stability. Of all the changes
affecting, farm production and income, weather is the most
unpredictable and damagin.y however, it is contended by
Jhi T. Shih that in Taiwan louses resulting from adverse
weather effectec in recent years have not been offset by
gains in tarm output due %o new t@chnoloqy.l A5 will be
pointed out later rural nhouceholds also experience a good
deal of instability in their off-farm sources of income.

An analysis of individual hougsehold income: shows
a great deal of difference in income =tability over time
as well as amony households. Appendix 3 presents a detailed
picture of the income instability of each of the 53 panel
farms over the seven year period, The ranse of the income
instability indexes of these 53 panel farmc is from 6.5
to 109.6. The distribution of panel farms in various
ranges of income instability, thelr average farm size,
average income, and annual income growth are shown in Table ¢,
Almost BS5 prrcent »f the panel farms have an income insta-
bility index below 0. i{alf of these farms are found with

-

income ingtability ran.-ins from 6.5 to 19./ and the other

1Jhi Tzeng Shih, "“fficisncy of Agricultural Produc-
tion in Taiwant A Temporal Crogs-Section Analysis, 1960-
1970," unpublished Progro:us deport, Academia Simica, Taipel,
Taiwan, January §, 1974,
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half having income instability ranging from 20.6 to 38.3.
Farms of large size have more income instability than do
small farms. It is interestineg to note that farms in the
lowest ranze of income instability have the highest average
income and their average size is almost ildentical to the
average size of tne 53 panel farms. There is a faster
growth in annual income amon, farms with highly unstable
income and among large farms.2 Statistics in Table 10
indicate there is a correlation bdetween income growtih and
income instability among the 53 panel farms,

TABLE 9.--Averare Size of Farm, Net Household Income, Annual

Income Growth by Income Instability
Index Groups (1964-1970)

Income Instability Index
(1964-1970)

Items 0= 20 S1-10 +1- 60 61+
No. of Farms 22 23 5 3
Farm Size (in ha.) 1970 1.40 1.31 1.56 1.93

Household Income (1970) 59, 548 50,899 52, 584 L, 379

Annual Income Growth
1964-1970 2.53 8.47 19.18 32.78

SOURCE:s Calculated from Taiwan Farm Record-keeping Accounts.

2In part, this might be explained by the incentives
provided by large entrepreneurial gains in highly unstable
income situations,
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TABLE 10,~-Average Net Household Income and Net Income From
Farming Among 52 Panel Farms 1964-1970

Net Total Net Income from
Household Income Net Incomeo Farming as Percent of
Year {Income) from rfarming Total Housenold Income

Current NT3

1964 42,7396 34,466 81.30
1965 49,473 38,052 76.91
1966 50,506 3€,765 72.80
1967 52,529 38,118 72,57
1968 59, 314 Ll 4ok 74,90
1969 49,923 33, k4 66,79
1970 54,128 37,550 69.37

SOURCE: Calculated from Taiwan Farm Record-keeping Accounts.,

As previously mentioned net household income is
composed of two components: net farm income and net non-
farm income. Tablc 10 shows the extent to which non-farm
income has contributed to total household income. As can
be noted, the percentage contribution of farming income
steadily decreased from 1964 to 1970, On the average,
three-fourths of the net houschold income was derived from
ferming operations and only one-~fourth came from off-farm
activities. Interestingly, the variability of off-farm
was far greater than for farm income. Data in Appendices

C and D show that the instability index for inccme from
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farming ranged from 5.5 to 310.4, while the income insta-
bility index of non-farm income ranged from 15.6 to 2,297.2.
In summary, on the average, over the years 1964-1970, there
was a decreasing ratio of income from farming to the total
earnings of the farm family, but for each individual farm,
the off-farm sources of income were highly variable.

Table 11 presents the means and standard deviations
of the dependent and independent variables of the con-
sumption function for the 53 panel households in 1970.

As can be noted, tnere was a high variability in the short-
run change from 1969 income to 1970 income. Further, the
income in 1969 was more variable among households than
the 1970 income. Adverse weather in 1969 affected crop
production in an uneven manner throughout the eight agri-

cultural regions of Taiwan.

Tote Consumption Expenditure

Regression coefficients associated with the five inde-
pendent variables and other relatea statistics estimated
for the total consumption function are shown in Table 12.
The overall results of the analysis suggzest that the Tfitted
linear mods). explaing rather well the variations in the
dependent variable total consumption. A coefficient of
multiple determination of .806 was obtained from the

analysis. The F ratio statistic test shows that this
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TABLE 11.--Neans and Standard Deviations of Dependent and
Independent Variables, 53 Panel Farms, 1970

Standard
Variable Mean Deviation

Income 1970% 54,128 1,348
Income 1969 49,923 39,208
Income Increase from

1969 to 1970 4,204 20,724
Income Instability Index

1964-1970 27.76 18.13
Size of Family 8.23 3.31
Total Consumption Expendituresa 46,092 27,370
Clothing 8,868 b,02s
Household Operations 17,020 8,758
Food 3,755 2,454
Health and Education 6,016 4,192

2Tncome and Consumption Expenditures are in current
NT$.
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PABLE 12.--Regression Coefficients and Other Related Statis-
ties Using Total Consumption as the Dependent
Variable and Income Instability and Four
Other Independent Variables,
53 Panel Farms

Varlablie Coefficients and t Value

Household Income 1970 . 540

t test for H: D=0 10,G7%**
Return on Equity 1970 - 355.3

t test for iH: D=0 2.13%*
Short run Iicome Change (1970
Income less 1969 Income) .036

t test for H: b=0 ¢35
Size of PFamily 1°70 1,464

t test for H: b=0 2, 5%nn
Income Instability (1964-1970) 79,88

t test fer Hi  b=0 .81
Coefficient of Mult., Det, R2 .806

F Ratio 38,G8%%*
Standard Error 12,690

###Sjgnificant at the .0l probability level.
##Sjgnificant at the .05 probability level.

coefficient is significantly different from zero at the .01
probability level. The coefficient of multiple determination
(Rz) is a measure of the success of the regression in

explaining the variation in the dependent variable,
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Income and Total Consumption
Expendiltures

The basic Keynesian consumption theory posits a
relation between the level of current income and the con-
sumption expenditures. Almost all consumption micro-models
include current income as one of the most important deter-
minants of consumption and numerous studies have fenerally
supported the Keynesian theory. The t-test for Hjy b=0 in
Table 12 indicates that the coefficient for current income
is significantly different from zero at a probability
level of .0l. The regression coefficient associated with
current income is .54, which means that the total con-
sumption expenditures of the Taiwanese farm household
increase by NT3 .40 for every NT3 1.00 increase in the
current farm household income.

Return on Equity and Total
Consumptlion Expenditures

The return-on-equity was previously defined as the
ratio of net farm income in 1970 to the average farm net
worth in 1970. [t 1is a measure of the profitability of
on-farm investment. The results in Table 12 indicate that
return-on-equity is a significant variable in explaining
total consumption expenditures., The regression cozfficient
associated with the return-on-equity variable ls statis-

tically significant at the .05 level and it turns out to
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be a negative number (-355.3) as expected. This indicates
that in 1970 the Taiwanese farmer would decrease his total
consumption at the margin in response to an increase in

the rate of farm profitability. For every 1l percent in-
crease in the rate of farm profitability, there is a
reduction in total consumption expenditures in the magni-
tude of NT$ 355, This finding suggests that the Taiwanese
rural household, in 1970 at least, recognized the trade-off
between current consumpticn and the possibility of increased
investment ard increased expected profit in their farm
enterprises. It is also possible that on-farm inv-stments
in 1970 were related to the typhoon damage in 1969. As
suggested by Ong, Adams, and Singh,3the favorable investment
environment for Taiwanese farm households was due to
appropriate government policies that included price poli-
cies, new technolozy, marketing facilities, land tenure,

ad justments, and public investment programs.

Income Change (1970 Income less 1969
Income) and Total Consumptlon
Expenditures (1970)

The Keynesian income consumption formulation is

3Marcia L. Ong, Dale W Adams, and I. J. Singh, "Volun-
tary Saving Capacities in Taiwan 1960 to 1970," Economics and
Socionlogy Occasional Paper No. 175, Department of Agri-
cultural Economics and Rural Scciology, The Ohio State
University, Columbus, Ohio, February 8, 1974,
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essentially static and implies that a consumer responds
completely within one year to changes in current income.
The model used in this study allows for a more dynamic
response. The analysis showed, however, that total cone
sumption household expenditures did not respond o short-
run change in income between 1969 and 1970, The t test

for H; b=0 shows that the regression coetficient associated
with the income increase variable is not siznificantly
different from zero. It was hypothesized that the farm
would promptliy increase its total consumption expenditures
in response to an income increase in 1970, but the findings
do not suggest this hypothesis. This may be due, ¢c» the
average, to the relatively small amount of income increase
in 1970 (Table 11). The average income increcase Sor the

53 panel farms from 1969 income to 1970 income was only

NT$ 4,204 in current NT3 or 9.7 percent with a standard
deviation of 20,/24, Some ol the farm households exper-
ienced a dezline in their incomes in 1970. This fact

might have accounted fo: the zero effect of income increase
on the total consumption expenditures in 1970. A low
correlation between income increase and household income

in 1970 (tha correlation coefficient between these two
variables is ,371) does not seem to indicate that there is

serious multicollinearity in the estimation method,
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Size of Family and Total

m—————

2z
Consumption Expenditures

The t test for Hi b=0 indicates that the coefficient
associated with the size of family is significantly differ-
ent from zero at the .0l probability level. The coefficient
is equal to 1,464, indicating that total consumption in-
creased by NT3 1,464 for every increase of one member in
the household.

Income Instability and Total
Consumptlon Expenditures

what comes as a surprise from the results of this
analysis is that income instability does not appear to be
related to the level of total consumption. The t test for
H: b=0 shows that there is no relationship between the
total consumption of the Taiwanese farm household and the
index of income instability. The Taiwanese household has
apparently internalized his pattern of income instability
so that consumption hehavior is largely isolated from
short run swings in income. It might be concluded, as
Friedman has suggested, that the farm households base their
consumption behavior on some permanent income notion
rather than on the unstable transitory income, which varies

from year +. year.l‘t Income instability appears not to be

UMilton Friedman, op. cit., p. 221.
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a serious problem for the Taiwanese rural household because
of multiple cropping, multiple enterprises, and realistic

predictions »f income changes.

Expenditures for Clothing

Income and Clothing
Expenditures

The t test for “: b=0 in Table 13 shows that the
clothing expenditures' regression coefficient associated
with income is statistically different from zero at the
.05 probability level, The results of the analysis, however,
indicate that current income plays only a minor role in
the determination of clothing expenditures. Only 2 percent
of the marginal increase in the level of clothins erpendi-
tures is related to the increase in the level of current
income.

Return on Equity and Clothing
Expenditures

The regression coefficient associated with the return
on equity (-44.00) is significantly different from zero at
the .10 probability level. Tnis indicates that the Yaiwan-
ese farm family would spend less on clothinrg 1if there was
an opportunity to react to a high rate of return on equity.
For every marginal inciease of 1 percent in the rate of

return on farm equity, there is a decrease in the amount of


http:cloth.ng
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NT344 spent on clothing.

TABLE 13.--Regression Coefficients and Other Related Statis-
tics Using Clothing Expenditures as the Dependent
Variable, 57 Panel Farms

Variable Coefficients and t Value

Income (1970) .02

t test for Hi =0 2,03%*
Return on Equity (1970) =L,

t test for Hi Db=0 1,38%
Income Change (1970 Income less
1969 Income) - .02

t test for H: Db=0 l.12
Size of Family (1970) 886.7

t test for H: b=0 7., 38unEH
Income Instability (1964-1970) 26,37

t test for H: b=0 1, 3h4n
Coefficient of Mult. Det. R 636

F Ratio 16, Lhwnn
Standard Error 2,552

###Sionificant at the .0l probability level.

##Significant at the .05 probability level.
#Significant at the .10 probability level.

Income Change and Clothing
Expenditures

The effect of short-run changes in income on clothing

expenditures is nct significantly different from zero as

shown in Table 13. The results of the analysis show that

there is little short run change in clothing expenditure
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habits among Taiwanese farm family.

Size of Family and Clothing
Expenditures

The t test for H: b=0 shows that the regression
coefficient associated with the size of family is
different from zero. Tne value of this coefficient is
equal to 867, indicating that if there is a marginal in-
crease of one person residing on the farm, there corresponds
an increase of NT3R57 spent on clothing.

Income Instability and Clothing
Expendltures

The coefficient of the income instability variable
indicates that farm families who experience more income
instability tend to spend more on clothing. At the .10
significance level the t test on Hi b=0 is significantly
different from zero, It comes as a surprise that income
instability has a positive effect on clothing expenditures.,
No plausible explanation can be offered by the researcher

for this peculiar phenomenon.

Expenditures for Household Operations

Expenditures for household operations can be estimated
either trom asset values of occupied dwelling units and

applying a constant ratio to capital as rental value or
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simply by measuring current housing expenditures as it is
done in this study. Expenditures for household operations
in this study were primarily estimated from consumption
flows rather than from consumer assets.

The coefficient of multiple determination for the
household operations expenditures function is .525, which
is significantly different from zero at the .0l proovability
level.

Income and Expenditures for
Household Operations

The influence of income on household operating ex-
penditures appears to be significant. The regression
coefficient associated with the income variable, as shown
in Table 14, is .146 and it is significantly different
from zero at the .0l probability level. The inclusion of
other independent variables in the equatior. does not alter
the over-all relationship between income and expenditures
for household operations.

Family Size and Expenditures for
Household Operations

The evidence presented in Table 14 indicates that
there is no relationship between family size and household
operations., If there is an increase in the family size,

the Taiwanese farm family may adjust by making more
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intensive use of housing space.

TABLE 14.--Regression Coefficients and Other Related Statis-
tics Using Expenditures for Household Operation as
the Dependent Variable, 53 Panel Farms

Variable Coefflcients and t Value

Income (1970) .148

t test for H: D=0 5.99%**
Return on Equity (1970 -53,47

t test for H: b=0 .68
Income Change (1970 Income less
1969 Income) - 0Lk

t test for H: b=0 .89
Size of Family (1970) 302.45

t test for H 1.04
Income Instability (1964-1970) 56,74

t test for H: b=0 1.16
Coefficient of Mult. Det. R® .525

F Ratio 10, 38##a
Standard Error 6,350.

###Sjonificant at the .01 probability level.

Expenditures for Household
Operations and QOther
Tndependent varliables

The t tests for Hi: b=D show that the coefficients
asgsociated with income instability, income change, and
return-on-equity variables are not significantly different

from zero. The coefficient associated with raturn-on-equity
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variable has a negative sign as expected but statistically

speaking it is not different from zero.

Expenditures for Food

The basic food for the people in Taiwan consists
mainly of rice, sweet potatoes, and wheat flour. There
are, however, some differences in basic food consumption
among people residing in different parts of the island
because of dissimilarities in their consumption habits,
income level and the sources of basic foodstuffs. The
residuals of basic foods are mostly used for poultry and
animal feed.”

Food consumption in this study includes such basic
food items as rice and flour and other staple foods like
meat and fruit. Cigarettes and beverage expenditures
are also included in food consumption expenditures. Food
produced and directly consumed by the farm famlly is
estimated and also included in the measure for total food
expenditures.

Food consumption expenditures are linwarly regressed

against five independent variables, namely income, income

change, income instability, the rate of return on equity,

5Shih-Yih Liao, "Report on a Survey of the Consump-
tion of Main Foodstuffs in Taiwan 1966," Talwan Provincial
Chung Hsing University, December, 1966,
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and finally number of consuming units. Consuming units
are calculated on the basis of the number of people re-
siding on the farm and their age. Zhildren and female
members of the farm family are given less weight than
adults and males. The following table gives the precise
welghts assigned to each age group for both males and

females in the farm family.

Age in Years

0-1 2-4 5-7 8-10 11-14 15-20 20+

Male 0.3 0.4 0.5 0.7 0.8 0.9 1.0
Female 0.3 0.4 0.5 0.7 0.8 0.9 .9

Source: Department of Agriculture and Forestry, Report of
Farm Record-keeping Families in Taiwan, 1989,
Nantou, Taiwan, p. 25.

The t test for H: b=0 presented in Table 15 indicates
that the income variable is the only variable that is
significantly different from zero at the .0l probability
level. The coefficient associated with the income variable
is .032, indicating that the marginal food consumption
of the Taiwanese farm family is NT3.03 for every increase
in one new Taiwanese dollar in current income. The
consuming units turn out to be insignificant although the
sign of the coefficient associated with this variable is

in the anticipated direction. Food consumption was also
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fitted with the other four variables and the size cf family
ingtead of the consuming units. The coefficient associated
with the size of family was not significantly different

from zero, however, There was a slight improvement in

the coefficient of determination, from ,369 when size of
family is among the five independent variables to .375 when
consuming units replace the size of family.

TABLE 15.~~Regression Coefficients and Other Related Statis-

tics Using Food Consumption as the Dependent
Variable, 53 Panel Farms

Variable Coefficients and t Value

Incone (1970) 032

t test tor Hi b=0 U ,onnn
Return on Equity - 244

t test for Hs: b=0 .98
Income Change (1970 Income less
1969 Income) .007

t test for Hi b=0 H415
Consuming Units (1970) 129.4

t test for Hi Db=0 1.17
Income Ingtability (1964-1970) 14,53

t test for Hi b=0 92
Coefficient of Mult. Det. RZ 375

F Ratio 5.65%%#%
Standard Error 2,040,

*##Significant at the .01 probability level.
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The coefficient assuciated with the rate of return
on equity turns out to be negative as was expected, but
statistically it was not different from zero. This indi-
cates that the rate of profitability on farm investment does
not directly relate to household food consumption behavior,
The coefficients associated with income change and income
instability were not significantly different from zero as

shown by the t statistics presented in Table 15,

Health and Education Expenditures

Health and education expendituares included all
educational expenses, sanitary expenses and money spent
on medical treatments of the members of the household.
Table 16 indicates that the coefficient of the
income variable is equal to .069, and is significantly
different from zero. The t tests for H:i b=0 show that
the coefficients associated with the other four independent
variables, namely income change, income instability, size
of family and the rate of return on equity are not dif-

ferent from zero.

Per Capita Consumption

It is of interest to know how per capita consumption
expenditures instead of consumption expenditures per family

are determined by the four independent variables, namely



income, income increase, income instability and the rate
of return on equity. In equation form, the consumption
function may be presented as follows:

Cit/Sig = Vo * 01Y5¢/Siy ¥ Bp(Yiy = Yip 0)/55q %

bBIi Ty T ey

A1l of these variables have been defined in Chapter III.
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TABLE 16.--Regression Coefficients and Other Related Statis-

tics Using Health and Education Expenditures as
the Dependant VYariable 53 Panel Farms

Variable Coefficients and t Value

Income (1970) .069

t test for Fi  b=0 S lponnn
Return on Equity (1970) -25.13

t test for Ht b=0 .61
Income Change (1970 Income less
1969 Income) .027

t test for H: Db=0 1.05
Size of Family (1970) -122.3

t test for Hi1 b=0 67
Income Instability (1964-1970) - 17.23

t test for H: b=0 .67
Coefficient of Mult. Det. R2 L4138

F Ratio 7, 32%%%
Standard Error 3,305.

##%5jionificant at the .0l probability level.



The primary purpose of using per capita consumption
is to remove the family size influence. Table 17 shows
the regression coefficients and other related statistics
when per capita consumption is the dependent variable.

The t test shown in Table 17 for H: b=0 indicates
that the coefficient associated with per capita income is

equal to .600, which is significantly different from zero
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at the .0l probability level and the coefficlent associated

with the return on equity is equal to 32.406, which is
signirficantly different from zero at the .0l probability
level.

The regression coefficients associated with other
variables, namely income instability and income increase
are not statistically different from zero. These results

are not basically different from those obtained when total

consumption per farm household is selected as the dzpendent

variable,

The coefficient of multiple determination, RZ

,» is,
however, equal to .749 whereas when total consumption per
farm household is linearly regressed againgst the five
determinants that index the family size, the coefficient
of multiple determination is .806. The low value of R%
when per capita figures is used indicates that there is a
lack of goodness of fit or the variation in the per capita

expenditures is not well expiained by the iudependent
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variables.

TABLE 17.--Regression Coefficlents and Other Related Statis-
tics Using Per Capita Consumption as the Dependent
Variable and Income Inc*ability Among the Four
Independent Variables, 53 Panel Farms

Variable Coefficients
and t Value

Income (1970) .60
10,69%#»
Return on Equity (1970) ~32,41
1.50*
Income Change (1970 Income less 1969 Income) - .%78
81
Income Instability 3.521
. 27
Coefficient of Mult. Det. R? 749
F Ratio 35,81 %
Standard Error 1,665,
Per Capita Consumption 5,962,

Standard Deviation of Per Capita Consumption 3,194,

###Significant at .01 probability level.
*Significant at .10 probability level.

Total Consumption, Farm Income, Non-Farm
Income and Thelr Instability

The analysis presented so far indicates that there is
little effect of income instability on the consumption

behavior of the Taiwanese farm households., The analysis
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is carried orie step further by breaking down income into
its two compcnents, namely farm income (YF) and non-farm
income (YNF). Instability indexes are then computed for
each of these income components and the figures enter.d
into the model. These farm income instability and non-
farm income instability indexes are presented in Appendix
C and D, They show that farm income is less variable
than non-farm income over the period 1964-1970,

Regression coefficients and related statistics for
these new indexes are presented in Table 18. The results
obtained are not basically different from the original
model, Consumption is positively related to farm, non-
farm income and family size., It is interesting to note
that the marginal propensity to consume with respect to
current farm income is .51, which is lower than that of
non-farm income (.70).

The t tests show that income changes, and both farm
income and non-farm income instability have no effect on
the consumption behavicr of the Taiwanese farm household.

The introduction of the two components of income and
farm income and non-farm income instability into the n.del
did not change substantially the coefficient of multiple
determination which is about ,8l. The regression analysis
also showed that farm income instability and non-farm income

instability have no significant effect on the important
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components of consumption, namely food, clothing, household

operations, and health and education.

TABLE 18.--Regression and Other Related Statistics Using
Total Consumption as the Dependent Variable and Farm
Income Instability, Non-Farm Income Instabtility
and Five Other Independent Variables,

53 Panel Farms

Variable

Coefficients
and t Value

Farm Income (1970)
1 test for H: b=0

Non-Farm Income (1970)
% test for H: b=0

Family Size (1970)
t test for Hi Db=0

Return on Equity (1970)
t test for H: b=0

Non-Farr Income Instability (1964-1970)
t test for H: b=0

Income Change (1970 Income less 1969 Income)
t test for H: b=0

Farm Income Instability
t test for H: b=0

Coefficient of Mult. Det.
F Ratio

Standard Error

+ 510
9. 5w s

«700
5, 30%##

1,174,
1.87%%

291.6
1.73%%

5. 41
1.4

- 0064

62

16.23
.53

.B14
28,07n%n

12,700,

*#%*Sjgnificant at the .01l probability level.
##Significant at the .05 probability level.



CHAPTER VI
SUMMARY AND CONCLUSIONS

The general objective of this study was to assess
the determinants of consumption behavior among Taliwanese
farm household and especially the effects of income insta-
bility on consumption. Panel data for 53 farms covering
the period 1964-1970 were used in the analysis.,

The specific objectives of this study were (1) to
measure the impact that income changes have on consumption,
and (2) to measure the effects of income instability and
farm investment profitability on the cxpenditures for
food, clothing, household operations, education and health
and total consumption of the households under study.

Taiwan was selected as the setting for this study
because of the availability of data and prior analyses of
consumption which have been done at the micro level on
Taiwan data. Moreover, Tailwan has often been cited a3 a
case of successful agricultural development associated
with high voluntary savings.

A review of the studies on the subject of consumption

in developed ana developing countries confirmed what is

91



92

generally known as the Keynesian formulation of the con-
sumption functioni consumption expenditures are primarily
determined by income. Although the main determinant of
consumption-saving behavior of peoples and countries is
income, it has not been claimod in all empirical studies
that this is the only factor nor that there is a unique
gstatic relation between the level of income and consumption
expenditures. There are other determinants of consumption
and it is important to study the effecta of theses additional
variables. It is of interest to policy makers to xnow the
effects of income instability on consumption and the trade-
off between deferred consumption and farm investment profita-
bility. Information on the micro decisions about consump-
tion-saving behavior of the small farmer is useful in
anticipating the possible impact of national economic plans
on the agricultural sector.

Friedman expounded his theory of ‘permanent income'
with the belief that consumers do not react on a day-to-
day basis and that they adapt their benavior to "permanent
income” rather than react to the trangitory components of
their income. Numerous studies of consumption have been
based on this hypothesis but most of them have used cross-
sectional duta,national statistics,or data obtained from
consumer studies surveys and aggregated to the macro level.

The availability of financial farm records from 53 farm
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families participating on a long-term and continuing basis
enabled the researcher to study the subject of income
instability and consumption at the micro level. Over the
period of seven years, 1964-1970, these 53 farm families,
located in eigni azrizultural regions of Taiwan, provided
detailed information on their farm and household economic
activities on a weekly basis. Over this perlod, the average
real income of these households increased by 15 percent
frem NT3 47,289 in 1964 to NT$ 54,128 in 1970, Of all
types of expenditures, food consumption remained rather
stable while evpenditures on nealth and education increased
gsubstantially from NT$ 3,856 in 1964 to NT3 6,016 in 1970,
or almost 56 percent.

Apart from a decline in farm income in 1969, which
was due to adverse weather conditions, there was an upward
trend in the average household income of the panel farms,
In addition, individual farm records showed that there was
a great deal of income variation from year to year among
the individual panel households., An instability index was
therefore computed for each household to measure the
variability of its income over the period 1964-1970. w#hen
the growth of incouie is taken into consideration, the
relative income in3gtability index is used to indicate the
relation between the income instability and income growth

of panel farms,
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The analysis of income instablility indexes showed
that farm households in the low range of income insta-
bility have smaller farm size and thelr income does not
grow as fast as that of households having larger farm size.
There also existed a strong positive correlation between
income growth and income instability among the 53 panel
farms.,

A multiple regreusion analysis was used to examine
the factors explaining consumption expenditures. A simple
linear model was fitted to the data with consumption and
its components as dependent variables. The independent
variables were current income, income increases, an income
instability index, the rate of return on farm equity or
farm net worth, and the size of family. 1In the case of
food consumption, consuming units were used in the place
of a size-of-family variable.

In interpreting the results of the analysis, it
should be remembered that the model used is in effect a
single equation in a ccmplex micro economic system. The
coefficients therefore measure only the direct effect of
each variable on the consumption behavior of the Taiwanese

farmer,

Summary of Findings

Empirical evidence in this study indicates that the
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reaction of farm households with regard to the instability
of their income appears to have undergone no change. All
the coefficients associated with income instability when
the growth of income is taken into account, are not signifi-
cantly different from zero. This is not only true with
respect to total consumption but it is also true with all
the important components of congsumption, namely food con-
sumption, expenditures for clothing, household operations,
and expenditures for health and education. The evidence
indicates that consumption is insensitive to income insta-
bility and that the consumption savings behavior of the
Taiwanese farmer is directly dependent on the “"permanent
income" conceptualized by Friedman,

Observations on the farming practices of the Taiwanese
farmer and the general economy of Taiwan may offer some
plausible explanations for his consumption behavior to
income instability. The presence of increasingly diversi-
fied and multiple cropping patterns and available off-farm
employment opportunities during the last decade may make
the Taiwanese more confident of evening out short term
fluctuation in his streams of income. The well developed
financial and credit markets also may be helpful in
assisting the farmer to meet temporary income fluctustions.
Land reform also has enabled many Taiwanese farmers to own

their land, which accounts for a substantial part of his
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farm net worth., The land ownership and increased land
value would no doubt enhance the farmer's sense of economic
gecurity and make income instability less serious than it
wags thought by the researcher.

It appears that income gaing in 1970, after devasta~
ting typhoons in 1969, did not induce the Taiwanese farm
household to make any immediate adjustments in its everyday
outlays. One reason may be that since there was more
undertainty about the amounts of increase involved and
no farm household covld be certain whether a particular
income development is sustainable or not, there might be
fewer immediate urges to make major purchases. Perhaps
the Taiwanese farm household adopted a *wait and see"
attitude, putting a part of the added income in reserves
which are available to sustain a basic level of consumption
should incomes decline later.

The results of this study also give a strong indi-
cation that farm investment profitability affects con-
sumption decisions. The coefficients associlated with the
re’urn-on-equity variable indicate that as the return on
farm equity increases the Talwanese farmer is willing to
defer his consumption for further farm investment. This
is especially true only for the total consumption and

expenditures for clothing. Food consumption, expenditures
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for household operations and for health and education
decislons appear to move independerit of changes in farm
investment profitability.

The analysis shows that the size of family is posi-
tively related to the total consumption and expenditures
for clothing, but it has no effect on food expenditures,
household operations, and expenditures on health and
education, Even when consuming units are substituted for
the size of family variable, they als~ have no positive
eftect on footl consumption., This implies that farm
families with fewer persons residing in the househcld
would be better fed, housed and would spend more for
education and health per capita than larger farm families.
A8 regards per capita consumption expenditures, the findings
of the study indicate that income is the most important

determinant in explaining its variation.

Policy Implications

The findings of this study are based on data from
Taiwan, Since the consumption-saving behavior is a complex
process, a process that is influenced by a number of economic,
goclological and cultural factors, and since farm types
and sizes are diverse in different LDC's, it is difficult
to make generalizations. However, at least for the regions

or countries having similar types of farming and small-size
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rice farm holdings, it is relatively safe to suggest that
consumption decisions are based on the notion of permanent
income, and therefore appear to be independent of the
instability of income derived from farm operations and off-
farm work., If one intends to carry out a price stabili-
zation or an income guaranteed policy, one should not be
concerned with the possible effects of this policy on the
consumption-saving behavior of rural households at the
gsame level of development as found in Taiwan. There might
De other factors that may influence the consumption-saving
behavior of the farmer in a LDC when an income stabili-
zation policy is implemented, but the findings from this
study indicate that income instability has no relationship
at all upon the total consumption nor on different sub-
classes of consumption expenditures.

As regards the effects of short run income changes,
the results of this study suggest that a short run income
increase does not contribute substantially to the rate of
discretionary spending. Favorable income developments
which have some permanence are more likely than those which
are transitory to induce people to upgrade or add tec their
consumption patterns. The implication is that a short-run
fiscal policy designed to increase the income of the farmer
after a disaster, for example tax cut relief, may not

induce him to change his consumption behavior.
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It has been argued by Schultzl

that farmers in poor
communities do respond to normal economic incentives in
using new and profitable factors of production. Empirical
results from this study suggest that small farmers do
respond to economic incentives, and they defer consumption
in the face of profitable farm opera*ions. It is shown
from the results of the analysis that there is a significant
negative relationship between the rate of return on equity
and consumption, It might be concluded that credit granted
to the small farmer will not be diverted to consumption
purposes, if profitable investment alternatives are
available. The policy implications for agricultural develop-
ment are clear. They are (1) how to make new and profitable
factors available to the farmers and (2) how to develop
an efficient system of credit for the small farmer. The
main concern should be with hovw to make the returns to
farm investment more attractive, rather than whether the
small farmer will respond to new and profitable technology
and divert credit to consumption.

It may be argued that the consumption behavior of
the farm household in another setting, for example, in a

small rice farming community where the farmer does not own

1Theodore W, Schultz, Transforming Traditional Agri-
culture, New Haven: Yale University Press, 1964, pp.
ISZ-IEE.
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many assets, where the credit system is not well developed
and where no land reform has been instituted, may be
entirely different from the behavior of the Taiwanese
farm household that has been observed and studied. One can
deal with this argument only by carrying out economic

research in each setting,

Topics for Further Research

The availability of panel data from the Taiwanese
farm records a. well as the low rate of inflation during
the last decade provide further opportunity for study of
micro economic behavior. One important aspect that might
ba studied further is the relationship between income
growth and income instability. It is not clear why there
was a positive relationship between these two factors in
the research herein reported. Further, one might focus
research on the main determinants of farm income insta-
bility., That is, what factors cause farm household
income instability? What part of this is due to changes
in weather, diseases, marketing conditions, etc.? What
part is due to changes in off-farm employment opportuni-
ties? Why do off-farm sources of income appear to be
quite unstable?

Another interesting question that one may address
ia how income instability affects the asset portfolio
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composition of rural households. This might include
analysis of how income instability affects financial
savings, liquid assets, and various forms of fixed asgets
held by the household. PFurther, it is not clear if there
is any relationship between income instability and changes
in farm net worth.

The relationship between income instability and
household use of financial services might be a further
area of fruitful regsearch. Do housecholds with highly
unstable income make more use of financial services?

Do they adjust te uneven income flows through credit and
deposit transactions in financial markets? Do firancial
markets play a more important role in areas of unstable
income than in areas where few shocks to income are
experienced?

The results of this study indicate that income
instability during the 1964-1970 period did not affect
the consumption behavior of Taiwanese farm households.

It is possible, however, that income instability may have
a different impact on consumption as one moves across
different household economic sub groups. Would poorer
households react differently to unstable incomes?

Research is also needed on how different income
time lags affect consumption decisions., Would a lagged

income of 2, or more years show a stronger relationship
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to current consumption thun income lagged only one year?
Further, the investigation herein ceported focused on
consumption behavior among households whose income in the
previous year was, on the average, sharply lower. Would
an analysis of consumption behavior in a year following

sharp increases in average income yield different results?
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APPENDIX A

General Index of Prices-received-by-farmers and Market Rate
of Exchange of U.S. Dollars Expressed in
New Taiwanese Dollars, 1960-1972

General Index of Market Exchange Rate
Prices-received-by-farmers (1) NT3 for 1 U.S. Dollar
Year 1970 100 (2)
1960 81.0 42,26
1961 83.5 43,98
1962 79.3 46,99
196 86.4 L2,48
196 89.7 k5,88
1965 89.2 41,63
1966 89.0 41..00
1967 93.5 41,61
1968 98,2 k1,12
1969 95.6 41,25
1970 100.0 41.02
1971 102.9 4o.10
1972 108.6 Lko.10

Source: (1) Calculated from Monthly Statistics on Price
Received & Price Pald by Farmers in Taiwan,
Bureau ¢ Accounting and Statistics, Provin-
cial Government of Taiwan, Nantou, Taiwan,
December 1960 and December 1972,

(2) Council for International Cooperation and
Development, Tajwan Statistical Data Book
1971, Taipei, Taiwan, 1971, p. ?27.

International Monetary Fund, International
Financial Statistics, Vol. XXVI, No. 12,
December 1973.
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APPENDIX B

Income Instability (Il), Relative Income Instability (IZ)' and Average

Annual Growth of 53 Panel Farms, 1964-1970

Income Relative Income
Instability Instability
Farm ID Index Index
Observations Number (Il) (IZ)* Annual Growth
1 103070102 9.343 -2.323 - 4.0223
2 103070113 31.130 3.619 8.6014
3 207120003 35.624 1.446 24,6332
L 207120005 L5, 268 5.108 8.8627
5 207180006 9.661 -L,747 - 2.0771
€ 207180014 21.764 1.690 12,8791
7 207130401 36.285 2.724 13.3209
8 207130402 €0.393 2.394 20.8693
9 207170404 33.0M45 3.386 9.7593
10 313250104 24.193 -5.177 - 3.9167
11 313250109 14.393 2.306 6.2405
12 3113250201 39,440 3.332 3.£€535
13 213250403 17.147 18.039 0.9506
14 31226000¢ 14,731 L,271 3.0347
15 313240202 S7.793 1.9¢4 12,2463
156 Lol 330402 14.0%0 130.529 0.1230
17 404330405 h,cho 1.424 37,9529
1° LOe43R0LLS 12,93€1 2.713 12.1479
1 104330410 14.952 10.552 1.4170
20 404330411 29.425 52,941 0.5558
21 404330412 13.731 2.170 €.3232
22 404340301 44,197 2.389 15.2942



APPENDIX B-~-Continued

Income Relative Income
Instability Instability
Farm ID Index Index
Observations Number (Il) (12)* Annual Growth

23 Lo4 340402 13.719 2.645 5.1871
24 Lol 3LkoLol 12,541 -1.878 - 6,6776
25 4oL 340406 12.930: 3.299 3.9192
26 404340409 24,067 2.179 11.0472
27 404340410 20.603 1.870 11.0153
28 513400405 21.858 3.469 6.3009
29 513400408 18.024 6.718 2.6831
30 513400413 5,519 1.595 4,0879
31 513400415 18.856 1.075 17.5356
32 610430406 16.730 -3.466 - 4,8275
33 £11470401 22,272 6.586 3.3819

511470405 17.605 1.936 8.8622
35 611470410 20.500 2.640 7.8032
36 €11470412 70.945 2.291 30.9655
37 611480403 38.110 3.903 9.7656
38 £11480405 11.853 -2.641 - b,4885
39 €11480407 19.611 1.982 9.8942
Lo £11480412 52.983 2.278 23.2590
Ly €11480414 25,913 2.120 12,2237
42 £12500310 38.261 2.282 1¢.7702
43 €12500312 31.724 34,561 0.9179
4y 612500313 25.240 2.795 10,1045
45 512500410 21.423 =1l.424 -15.0k56
L6 512500411 15,644 L.,19¢ L,4430
47 70852009 14,645 15.€23 1.0654
48 708530404 109. 595 2.357 46,5056
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APPENDIX B--Continued

Income Relative Income
Instability Instability
Farm 1D Index Index
Observations Number (Il) (IZ)* Annual Growth
L9 708530405 12.707 3.169 4.0100
50 712560402 27.690 8.996 3.0780
51 712560406 9.807 -2.330 - 4,2096
52 712560410 50,942 L.827 10.552¢6
53 814530402 33.064 1,988 16,6304
*I, = Il/ Annual 3Jrowth
SOURCE: Calculated from Taiwan Farm Record-Keeping Accounts.
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APPENDIX C

Net Farm Income Instability (FII), Relative Net Farm Income

Instability (RFII) of 53 Panel Farms, 1964-1970

Farm ID

Observations Number FII RFII*
1 103070102 11.632 - 2.499
2 103070113 19,4473 - 3,917
3 207180003 58.013 9.117
4 207180005 24,064 - 2.257
5 207180006 16.827 - 3.873
6 207180014 5.452 - 1,479
7 207180401 24,091 -87.499
8 207180402 33.807 5,699
9 207180404 32.314 3, 361
10 313250104 26,816 -18.092
11 313250109 12.691 3.416
12 313250201 23.056 7.236
1 313250403 48,820 2.019
1 313260006 35.356 11.121
15 313260202 30.335 1.436
16 Lok 330402 55.504 5.748
17 4oLk 330405 49,216 1.275
18 4ok 330409 24,491 5.159
19 Lok 330410 22,469 19.492
20 4o4330411 33.815 199.328
21 4olk330412 12.295 3.279
22 Lok 340301 52,208 3.434
2 bol3uoly2 16,122 2.&34
2 Lol 3holol 12.237 - 1.428
25 Lok 340406 16.150 - 2,547
26 Lol 340409 19.400 2.685
27 Lol 340410 18.496 1.774
28 513400405 22.193 2,687
29 513400408 15.205 2.250
30 513400413 17.119 5. 364
31 513400415 37.523 20,796
32 6104 30406 4o.1385 6.060
33 611470401 24,703 2.717
34 611470405 13.526 1,815
35 611470410 22,812 1.772
36 611470412 49,219 2.701
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APPENDIX C~--Continued
Farm ID
Observations Number FII RFIT*

37 611480403 290.727 1.892
38 611480405 5.745 - 0.603
9 611480407 21.062 3.269
0 611480412 Lo,214 2.433
L) 611480414 28,425 3.100
L2 612500310 310. 335 1.556
L 612500312 42.933 8.39Y
L £12500313 13.732 - 2.931
Ls 612500410 23.345 - 1,446
L6 612500411 13,462 3. 374
L7 708520409 18.150 -16.253
L8 703530404 111,372 2,694
49 708530405 20, 566 1.854
50 712560402 21,846 11.328
51 712560406 10,572 - 2.383
52 712560410 42,493 5.796
53 814580402 219.995 1.789

# RFITI = FII/Annual Growth of Net Farm Income

SOURCE:

Calculated from Taiwan Farm RrRecord-Keeping Accounts,



APPENDIX D

Net Non-Farm Income Instability (NFII), Relative Nel

Non-Farm Income Instabil
53 Panel Farms, 19

b e of

Farm ID
Observations Number HWFII RNFII*

1 10307 102 871,26 1.5668
2 10307 113 157.30 1.6012
3 20718 003 87,06 1.1053
I 20718 005 489,59 1.2221
5 20718 006 78, 54 2.3194
6 20718 014 32,96 1.1052
7 20718 401 3,56 1.1679
8 20718 402 198,06 1.56860
9 20718 404 118.60 2.2316
10 31325 104 €L, 61 2.2503
11 31325 109 127.98 1.4834
12 31325 201 805.73 1.6003
13 31325 403 16.37 3.8772
14 31326 006 33,80 1.8110
15 3132¢ 202 64,32 246737
16 Lol33 L4o2 27.77 2.1121
17 Lok33 Lo5 414,04 2.7624
18 Lot33 409 132,85 1.7423
19 L0433 410 45,70 2.2396
20 Lok33 411 39.82 2,9901
21 Loi33 412 27.89 1.0448
22 Lolks 301 32,49 1.6063
2 Lokl Lo2 238,87 21.73078
2 Lokt hob 135.34 1.9529
25 bok3h 406 18.136 0.6125
26 Lokl 409 192.95 2.2878
27 Lol 410 1087.00 1.8181
28 51340 405 32,69 - 1,0610
29 51340 408 43,63 - 0.7741
30 51340 4173 Ly, 28 1.9195
31 51340 415 19.92 0.8205
32 610473 406 15.47 2.4561
3 61147 401 128, 54 3,2L66
3 61147 405 181,96 1.4866
35 61147 410 782.19 1.7922

110
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APPENDIX D-~Continued

Farm ID
Observations Number NFIT RWFII*

26 61147 412 2297.16 1,6631
37 61148 403 52,72 2.7977
38 61148 405 57,92 1.6104

q 61148 407 551, 34 1.3156

0 61148 412 149,93 1.,1627
41 61148 414 27.50 1.3085
L2 41250 310 21,52 5.1178
L 61250 312 £6,13 -82,6124
L 61250 313 119,22 1.2356
Ls 6125C 410 30, & -12.7780
L6 61250 411 29.95 3.3843
L7 70852 409 70.71 1.4891
L8 70853 404 137.26 1.4143
Lo 70853 405 23,92 9,6985
50 71256 402 32.131 2.9826
51 71256 406 52.14 3.5731
52 71256 410 1077.18 1.8177
53 81458 402 39,74 2.5338

#RNFII = NFII/Annual Growth of Non-Farm Income.,

SOURCE: Calculated from Taiwan Farm Record-Keepning Accounts,
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APPENDIX E

Income Instability (Il), Relative Income Instability (I,), and Average
Annual Growth of 40 Panel Farms, 1964-1971

Income Relative Income
Instability Instability
Farm ID Index Index
Observations Number (I1) (I,) Annual Growth
1 103070102 11.350 -10.333 - 1.098
2 103070113 27.203 3.537 7.691
3 207180003 39.370 2,748 14,325
L 207180005 41,583 7.403 5,617
5 207180006 12.260 5.183 2.365
€ 207180401 33.305 2.924 11.1392
? 207180402 52,670 2.402 21.931
8 313250104 36.893 3.532 10.444
9 313250109 12.871 1.875 6.864
10 313250201 35.016 3.055 11.462
11 313260006 14,260 12.100 1.179
12 313260202 23,161 1.807 18.351
13 Lo4 330402 28,940 2.693 10.746
14 Lo4 330405 €4,202 3.029 21.198
15 404330400 30.532 3.227 9,461
16 404330410 13.545 5.027 2,695
17 4o4330411 31,226 3.893 8.020
18 4olk330L12 20.140 1.341 15.019
19 4043407201 32,406 1.871 28,003
20 Lol 3kolo2 14,401 1.920 7.499
21 Lo4youos 28,5694 3.557 8.066
22 Lok 3loucs 11,619 3.528 3.293



APPENDIX E--Continued

Income Relative Income
Instability Instability
Farm ID Index Index
Observations Number (I1) (I,)* Annual Growth
23 LobL 340409 21.851 2.454 8.906
24 404340410 21.298 3.125 6.815
25 610430406 15.104 -4,328 3.490
26 611470401 26,4138 2.686 9.842
27 611470405 20.190 4.320 L,674
28 611470412 £3.353 2.389 26,515
29 611480403 34,757 5,681 6.118
30 611480405 15.653 8.574 1.826
31 611480407 25.106 €13.999 0.041
32 611480412 L5, 50y 1.978 23,031
33 612500310 38.083 1.660 22.939
34 £12500312 38.125 3.582 10.644
35 612500313 26.677 2.175 12.267
36 A12500411 38.505 1.856 20.748
37 703530404 96,801 2.653 36.485
38 712560406 12.561 -29.079 0.432
39 712560410 57.298 2.549 22.482
Lo 814580402 29.774 1.991 14,958

*I, = Il/Annual Growth

SOURCE: Calculated from Taiwan Farm Record-Keeping Accounts.
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APPENDIX F

Net Farm Income Instability (FII), Relative Net Farm Income

Instability (RFII) of 40 Panel Farms, 1964-1971

Farm ID
Observations Number FI1 RFII*

1 103070102 14.0139 149.919
2 103070113 23.221 8.650
3 207180003 68,515 3.511
L 207180005 25,8903 -7.162
5 20718000% 20,523 20,684
6 207180401 21,61¢€ 15.256
7 207180402 29,002 L,914
8 313250104 33,301 L, 422
9 313250109 11,304 2,684
10 313250201 29.555 2.514
11 313260006 32.974 5.239
12 313260202 26,802 1.328
13 Lolk330402 62.186 2.357
14 Lo4 330405 57.399 2,753
15 Lo4 330409 22.699 8.235
16 Lol330410 20.801 -32.199
17 Lo4330411 35,464 4,588
18 Lok330412 19.913 1.457
19 4oL 340501 65.976 1.953
20 Lob3holo2 16.124 1.807
21 Lol3holol 12.1305 -1.,727
22 Lo43uolob 14,830 -2.858
23 LoL340409 19,324 5.059
24 Lok3hol10 20,137 3,585
25 610430406 37.475 11.257
26 611470401 23.528 2.110
27 611470405 15.995 4,444
28 611470412 k3,776 2.834
29 611480403 256,911 2,029
30 611480405 9,244 -1,657
31 611480407 25,964 -11.081
32 611480412 36.949 3.031
3 612500310 273.855 1,591
3 612500312 Ls5,581 3.562
35 612500313 31,194 3. 209
36 612500411 17.576 1.844
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APPENDIX F--Continued

Tarm ID
Observations Number FII RFII*
37 708530404 93,231 3,123
38 712560406 14,532 38.079
39 712560410 k3,306 2.235
Lo 31580402 193.947 1.8673

#RFII = FII/Annual Growth of Net Farm Income,

SOURCE: Calculated from Taiwan Farm Record-Keeping Accounts.



APPENDIX G

Net Non-Farm Income Inétability (NFII), Relative Net

Non-Farm Income Instability (RNFII) of
40 Panel Farms, 1964-1971

Farm ID
QObservations Number NFII RNFII*
1 103070102 773,41 1.671
2 103070113 145,95 1.853
3 207180003 86.90 1.518
207180005 458,24 1.376
5 207180006 68.40 2.139
6 207180401 335.48 1.324
7 207180402 165,38 1.568
8 313250104 86,34 1,547
9 313250109 112.25 1.442
10 313250201 712,44 1.668
11 313260006 Lo.41 3.407
12 13260202 59,80 2.852
1 041330402 26,89 1.584
1 Lo4 330405 357.00 2.393
15 Lo4330409 120.19 1,844
16 Lok 330410 L, 39 1.676
17 Lok330411 38.93 2.058
18 Lok330412 26,80 0.891
19 Lo4340301 30.98 1.349
20 Lol 34oko2 205.21 21.355
21 LolL3uolol 172.29 1.453
22 LoL3uol06 19.37 0.763
2 Lo4 340409 165,91 2,011
2 Lok34oll0 956,12 1.866
25 610430406 18,43 -9,211
26 611470401 166,16 1.876
27 611470405 175.77 1.770
28 611470412 2025,18 1.710
29 611480403 4s, 68 2. 540
30 611480405 56,02 1,291
31 611480407 493,19 1.414
32 611480412 157.97 0.977
3 6125001310 33.77 1.785
3 612500312 56.75 -82.708
35 612500313 112,58 1.4138
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APPENDIX G--Continued

Farm ID
Observations Number NFII RNFII*
36 612500411 60,47 1.674
37 708530404 131,03 1.609
38 712560406 Lé , 58 5.823
39 712560410 9l1, 39 1,773
4o 814580402 34,08 2.176

®RNFI1 = NFII/Annual Growth of Net Non-Farm Income.

SOURCE: Calculated from Taiwan Farm Record-Keeping Accounts,



APPENDIX H

Regression Coefficients and Other Related Statistics Using
Total Consumption as the Dependent Variable,

40 Panel Farms

Variable

Coefficients
and t Yalue

Income (1971)
t test for H: b=0

Return on Equity (1971)
t test for Hi b=0

Income Chanze (1971 Income less 1970 Income)
t test for Hi b=0

Size of Family (1971)
t test for H: b=0

Income Instability (1964-1971)
t test for H: b=0

Coefficient of Mult, 2t, R2

F Ratio

Standard Error

. 32“’
L, Bb##n

"9?-“’80
.“2

420
J.0L%#

-35102
A1

173.3
1.00

729
18,26%%x

18,644,

##%#Sjionificant at the .01 probability level.
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APPENDIX I

Regression Coefficients and Other Related Statistics Using
Clothing Expenditures as the Dependent Variable,

40 Panel Farms

Yariable

Coefficlents
and t Value

Income (1971)
t test for Hi b=0
Return on Equity (1971)
t test for H: b=0

Income Increase (1971 Income less 1970 Income)
t test for H: b=0

Size of Family (1971)
t test for Hs b=0

Income Instability (1964-1971)
t test for Hi b=0

Coefficient of Mult. Det. R2

F Ratio

Standard Error

.01k
Lok

28.81
+55

025
.79

655.4

-8.945
23

353
3. ?1%!‘!

4,186.

#4#Sjonificant at .01 probability level.
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APPENDIX J

Regression Coefficients and Other Related Statistics Using
Expenditures for Household Operations as the Dependent
Variables 40 Panel Farms

Coefficients
Variable and t Value
Income (1971) 131
t test for H: b=0 7.02%%%
Return on Equity (1971) -111.56
t test for Hs b=0 1.50*%
Income Change (1971 Income less 1970 Income) does not
enter the
equation
Size of Family (1971) -32.06
t test for H: b=0 .11
Income Instability (1964-1971) -51.28
t ta8t for H: b=0 .89
Coefficient of Mult. Det. R2 .68
F Ratio 18,67%nn
Standard Error 6,227,

#exSjgnificant at the .01 probability level,
*Significant at the .10 probability level.
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APPENDIX K

Regression Coefficients and Other Related Statistics Using

Food Consumption as the Dependent

Variable 40 Panel Parms

Variable

Coefficients
and t Value

Income (1971)
t test for H: b=0

Return on Equity (1971)
t test for H:t b=0

Income Change (1971 Income less 1970 Income)
t test for H: b=0

Size of Family (1971)
t test for H: b=0

Income Instability (1964-1971)
t test for H: b=0
2

Coefficient of Mult, Det. R
F Ratio

Standard Error

.011
1.41#

25.23
<93

052
3, 19%we

54.153
23,76
1.18

o 534
7.79%%w

2.181!

###Significant at the .0l probubility level.
*Significant at the .10 probability level.
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APPENDIX L

Regrossion Coefficients and Other Related Statistics Using
Expenditures for Health and Education as the

Dependent Variable 40 Panel Farms

Coefficients
Variable and t Value
Income (1971) .073
t test for H:i b=0 S
Return on Equity (1971) -22.90
t test for H: b=0 «39
Income Change (1971 Income less 1970 Income) -.021
t test for Hs b=0 58
Size of Family (1971) -84.,10
t test for H: b=0 «39
Income Instability (1964-1970) -36,18
t test for Hi b=0 .84
Coefficient of Mult. Det, R2 479
F Ratio 6,26 %n
Standard Error 4,695,

##%Significant at the .01 probability level.
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