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Chapter I
 

Introduction
 

Rapid agricultural growth in less developed countries
 

is a universally recognized need. 
During the past decade
 
some regions within countries as well as some individual
 

countries have been able to sharply increase rural output
 

and incomes. 
 Most other less developed countries are
 

attempting to initiate similar progress in rural areas.
 
Under these growth conditions rural consumption patterns can
 

be expected to undergo major changes. 
To date, unfortunately,
 

there has been little attention paid to the nature of these
 

changing consumption patterns nor to their policy implica­

tions. 
Very little empirical work on rural consumption in
 

less developed countries can be found in the literature.
 

During the past four decades economists have addressed
 

a good deal of attention to aggregate consumpti,,n questions. 
Neo-classical Keynesian analysis has stressed the role
 

which short-run changes in overall consumption have on
 

economic stability. Most of this analysis has assumed that
 

entreprenurial investment decisions and consumption decisions
 

were independently made, an assumption clearly more func­

tional for urban industrial analysis than for rural studies. 
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The short-run nature of post Keynesian consumption
 

theory has other limitations for analyzing consumer behavior
 

in a growth environment. 
To date, major emphasis has been
 

placed on associating various 
consumer related variables to
 

consumption behavior. 
Little or no attention has been
 

given to 
how changes over time in the goods available for
 

consumption affect consumers' decisions. 
 That is, does the
 

introduction into local rural markets of popular consumer
 

items like radios, television sets, motor bikes, refrig­

erators, ice cream, health services and educations induce
 

people to substantially alter their time preference in
 

favor of current consumption? This issue plus the whole
 

question of how changing rural consumption patterns affect
 

development planning clearly need more careful, systematic
 

research.
 

There are at least three major ways in which rural
 

consumption is tied to overall development. First, the
 

expansion in rural consumption provides a major market for 
industrial goods. 
A number of countries have underutilized
 

industrial capacity because rural incomes are too low to
 

purchase industrial products. 
Rural consumption, therefore,
 

has closed ties to industrial output, employment and indus­

trial cap-ital formation. 
Second, rural consumption decisions
 

directly affect individual savings and the ability to make
 

private investments in rural areas. 
Only that portion of
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output which is not consumed is available for investment.
 

Third, rural consumption decisions also directly affect
 

the amount of rural savings capacity which might be mobilized
 

and transferred to other sectors. The growth in rural
 

productive capacity, taxable surplus, and financial savings
 

is largely dependent upon individual consumption-savings
 

decisions.
 

An indepth study of the consumption process requires
 

detailed time series data. Taiwan is 
one of the few less
 

developed countries (LDC's) which has this type of rural
 

data available. In addition, a good deal of research has
 

already been done in Taiwan on other economic changes at
 

the farm level which have taken place over the past couple
 

of decades. Moreover, since the early 1950's Taiwan has
 

realized substantial increases in rural incomes, rural
 

consumption, and major changes in the types of good avail­

able for purchase in rural areas. In many respects Taiwan
 

offers a unique opportunity to study changes in rural con­

sumption patterns under rapid growth conditions. The orders
 

of magnitude of changes in rural consumption in Taiwan may
 

have been greater than other LDC's can reasonably expect.
 

The patterns and directions of these changes, nevertheless,
 

may provide some very useful insights into what other LDC's
 

might experience.
 



Research Objectives
 

The principal objective of the following study is 
to
 
describe the changes in rural consumption patterns in Taiwan
 
over the 1960 to 1970 period. This will include an attempt
 
to 
evaluate the importance of several factors which have
 

been thought to influence changes in these consumption
 

patterns.
 

An additional objective tois check the consistency 

of consumption measures drawn from cross sectional data of
 
a changing sample with time series information based on
 

sets of panel farms.
 

A final objective is to identify any important policy
 

implications flowing from this research which might have
 

relevance for other LDC's.
 

Specific Hypotheses
 

The specific hypotheses to be tested in this study 

are as follows:
 

(1) Farm families in Taiwan have experienced major
 

changes in their consumption patterns over the
 

1960-1970 period.
 

(2) Total farm family income, family wealth, and
 

family size are associated in a systematic way
 

with changes in these consumption patterns.
 

(3) Income elasticity of demand for staple consumer
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goods has been low and declining over the 1960-1970
 

period.
 

(4) Income elasticities of demand for human invest­

ments expenditures and for consumer durables, on
 

the other hand, have been high over the 1960-1970
 

period.
 

(5) Adjustments in consumption patterns among farm
 

families included in a series of cross sectional
 

data sets have been very similar to those observed
 

in time-series panel data.
 

(6) A major increase in the diversification uf con­

sumer durables available for purchase in rural
 

areas of Taiwan during the late 1960's has sub­

stantially altered rural consumers' time prefer­

ences.
 

Organization of The Study
 

This study is organized into six chapters. The
 

chapter which follows presents a brief review of consumption
 

theory literature and a summary of recent consumption work
 

in Taiwan. The third chapter describes the data which will
 

be used in this study. It also presents an analysis of
 

changes in consumption patterns in cross sectional data
 

covering the 1960 to 1970 period. 
Chapter IV presents an
 

analysis of two sets of panel, time series information as
 



a check on the cross sectional data. 
Chapter V presents a
 
statistical analysis of various consumption elasticities
 

derived from panel data. 
The final chapter presents a
 

summary of the study, outlines the major policy recommenda­

tions related to the study, and also make suggestions
 

regarding future research on consumption topics.
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Chapter II
 

Review of Consumption Theory and
 
Consumption Studies in Taiwan
 

This chapter has two main purposes. The first is to
 

briefly review the major contributions to consumption
 

theory made over the past four decades. The second is to
 

highlight some of the most important consumption studies
 

carried out in Taiwan during the past two decades. Emphasis
 

is placed throughout on identifying those issues in the
 

literature which bear most closely to the objectives of
 

this study.
 

Contributions to Consumption Theory
 

Aside from some early interest by Ramsey in household
 

consumption behavior, economists paid little attention to
 

the determinants of consumption prior to 1930.1 Keynes'
 

work on this topic during the early 1930's focused mainly
 

on the relationship between income and consumption.2 His
 

1F. P. Ramsey, "A Mathematical Theory of Saving,"

Economic Journal, No. 152, Dec. 1928, pp. 543-549.
 

2J. M. Keynes, Tho General Theory of Employment,
 
Interest, and Money, New Yorks Harcourt, Brace, & World,
 
Inc., 1936.
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primary interest in the determinants of consumption were tied
 

to his search for a linkage between income, consumption,
 

and employment levels. That is, he wanted to know how
 

changes in aggregate consumption affected economic stability.
 

Although Keynes recognized that other factors may influence
 

consumption decisions, he left the specification and meas­

urement of these other variables as a challenge to other
 

economists.
 

As Suits points out, the post-Keynesian theory of
 

consumption developed along several lines. 3 Until recently
 

the main effort was directed toward more precise formu­

lation, extension, and elab ration of the Keynesian con­

sumption function in which short-run variations in the
 

level of consumer expenditure are primarily caused by 

short-run variation in spending unit incomes. More recently, 

it has been concluded that consumers do not react on a
 

day-to-day basis, and that consumption determinants have a
 

relatively extended time dimension. Economists have argued,
 

however, that consumption habits do adjust with changes in
 

their experience and with general development. Research
 

on the consumption function has indicated that an explanation
 

3Daniel B. Suits, "The Determinants of Consumer
 
Expenditures A Review of Present Knowledge," Macroeconomics
 
Selected Readings, edited by Walter L. Johnston and David
 
R. Kamerschen, Boston, Houghton Milfflin Co., 1970,
 
pp. 59-92.
 



9 

of consumer behavior requires a complex formulation. Only
 

three of these factors are treated in the following dis­

cussion, income, wealth and consumer units.
 

Income
 

The consumption theory formulation in Keynes' early
 

work suggested that there was great stability in the rela­

tionship between aggregate income and aggregate expendi­

tures. Keynes suggested that when real income of the
 

community increased or decreased, its consumption increased
 

or decreased, though at a slower rate.4 Walters correctly
 

pointed out that Keynes was mainly concerned with the short­

run.5 In the long-run, post-Keynesian economists have
 

argued that the ratio of consumption to income will gradually
 

decrease as income increases. Thus, the use of cross­

sectional data to predict long-run changes in consumption 

will result in overestimation. Suits argued that short­

run consumption patterns are more stable than incomes. 6 But, 

he further suggested that the variation in the level of 

consumer expenditure is primarily generated by short-run 

variation in consumer unit income. 

4 j. M. Keynes, .2. cit., pp. 95-114.
 
5A. A. Walters, An Introduction to Econometrics, New 

York, W. W. Norton & Co., Tnc., 1970, pp. 207-269.
 
6Daniel B. Suits, a. cit., pp. 59-92.
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Duesenberry based his consumption analysis on a
 

theoretical structure that emphasized the desire to emulate
 

one's neighbors and the "demonstration effect" of unknown
 

7
or unused consumption goods. In addition, he suggested
 

that the relative income hypothesis could be used to inter­

pret aggregate data by expressing the ratio of consumption
 

to income as a function of the ratio of current income to
 

the highest income level previously reached. Tobin con­

cluded that the weight of evidence favors the absolute
 

income hypothesis.8 Friedman also argued that permanent
 

income was the major determinant of consumption.
 

Wealth
 

The importance of the level of wealth for an indivi­

dual's consumption decision was initially stressed by
 

Pigou.9 In his dialogs with Keynes he argued that the
 

real value of liquid assets are an important factor affecting
 

7james S. Duesenberry, Income, Saving and the Theory
of Consumer Behavior, Cambridge: Harvard University Press, 
1949, pp. 54-81. 

8James Tobin, "Relative Income, Absolute Income, and 
Saving," Money. Trade, and Economic Growth: Essays in Honor 
of John H. Williams (New York: The MacMillan Co. Publishers,

1951), pp. 135-137, quoted by Milton Friedman, A Theory of

the Consumption Function, Princeton, National Bureau of
 
Economic Research, Princeton University Press, 1957,
 
pp. 3-6.
 

9A. C. Pigou, "The Classical Stationary State,"

Economic Journal, Vol. 53, Dec. 1943, pp. 343-351.
 

http:goods.In


consumption. Modigiliani and Brumberg suggested that the
 

wealth effect may have something to do with the life-cycle
 

of the individual consumer.I0 Ando and Modigliani proposed
 

a consumption function in which individual consumption
 

depends on the resources available to the individual, the
 

rate of return on capital and the age of the consumer unit.
11
 

Among families with declining incomes, the level of con­

sumption of those with liquid assets was suggested to be
 

higher than those without.
1 2
 

Generally, liquid assets have had no significant
 

effect on the consumption function when cross-sectional
 

data was used or was in the function. Tobin, however,
 

suggested that changes in wealth may explain the approximate
 

stability in the fraction of income saved.
1 3
 

One empirical study by Hamburger found that the ratio
 

of wealth to income is closely correlated with the ratio of
 

consumption to income, as judged by aggregate time series
 

10Milton Friedman, o2. cit., pp* 3-6.
 

llAndo and E. Modigliani, "The 'Life Cycle' Hypothesis

of Saving: Aggregate Implications and Tests," American
 
Economic Review, Vol. 53, No. 1 (March, 1963), pp. 55-84,
 
quoted by Michael K. Evans, Macro-Economic Activity: Theory.,

Forecasting, and Control, New York, Harper and Row Publishers,
 
1969, pp. 13-47.
 

12Daniel B. Suits, op. cit., pp. 59-92. 

13Milton Friedman, op. cit., pp. 3-6.
 

http:saved.13
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data.14 
 Klein has used budget data to investigate the role
 
of particular kinds of wealth, especially liquid assets.1 5
 

Consumer Units
 

Evans suggested that family composition, including
 
family size and consumer age, has been used mainly in cross­

section analysis, and is usually considered to be more
 
important in influencing purchases of consumer durables
 
than other consumption activities. 
He also mentioned that
 

large family units have larger marginal propensities to 
consume 
(MPC's) over the short-run and long-run than do
 
small families.1 6 Walters argued that the age of the head
 
of the household also has some effect on consumption, and
 
that the age-effect is strong in decisions to purchase con­
sumer durables. 
Clearly, however, goods are often purchased
 

by households rather than just by individuals. For most
 
items of consumer expenditure the typical unit is the house­

hold.17
 

14William Hamburger, "The Relation of Consumption to

Wealth and the Wage Rate," Econometrica Vol. 23, Jan. 1955,
 
pp. 1-17.
 

1 5Lawrence R. Klein, "Estimating Patterns of Savings
Behavior From Sample Survey Data," Econometrica Vol. 19,
No. 4, Oct. 1951, pp. 438-454.
 
16Michael K. Evans, op. 
cit., pp. 13-47. 

17A. A. Walters, An Introduction to Econometrics, New
York, W. W. Norton & Co. Inc., 1970, pp. 207-267.
 

http:families.16
http:assets.15
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Utility of Consumption
 

To date most consumption studies have been based on
 

short run analysis. Under these conditions the bundle of
 

goods over which a consumer could make his selection was
 

assumed to be fixed. Economic analysis has, as a result,
 

mainly focused on the consumption impacts of short run
 

changes in prices and income. A few economists such as
 

Hicks, Henderson and Quandt, and Slutsky have concerned
 

themselves with how consumers maximize their utility in
 

this framework.18 Hicks, especially, focused on how changes
 

in income would affect consumer purchases of different
 

classes of goods. The "substitution effect," the "income
 

effect," "inferior and superior goods" are well known
 

economic terms which have come out of this type of analysis.
 

Said another way, economists to date have mainly focused
 

on variables on the right hand side of the consumption
 

function.
 

In a rapidly developing country like Taiwan, major
 

changes in the kinds of commodities and services available
 

for consumption appear to force a modification in existing
 

consumption theory. It appears that if one wants to explain
 

18James W. Henderson and Richard E. Quandt, Micro­
economic Theory, A Methematical Approach, New York, St.

Louis, San Francis,, McGraw Hill Book Co., 1971, pp. 6-48.
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adequately long-run changes in consumption patterns in a
 

high growth environment more attention must be given to
 

the left hand side of the consumption equation. To date
 

economists have given little consideration to how the
 

introduction of attractive consumer goods like television
 

sets, motor bikes, refrigerators, etc. affect consumers'
 

time preferences. Measurement difficulties make this issue
 

larger than can be handled by this study. Some attempts
 

will be made, however, in this study to specify several
 

reasonable hypotheses related to this important topic.
 

Consumption Studies in Taiwan
 

Taiwan has experienced substantial development since
 

World War II. 
 Few studies of consumption have been made
 

in rural Taiwan, however, a brief summary of several con­

sumption studies in Taiwan are presented below.
 

H. Y. Chang did an overall study of food consumption
 

in Taiwan in the late 19609s.19 He concluded that food
 

consumption patterns changed substantially in Taiwan over
 

time. He noted that main food expenditures decreased, but
 

food other than main food increased. 
He found that Taiwanese
 

consumers increased their intake of protein and calories
 

19Hime-Yu Chang, "Expectation and Changes in Food
Consumption Patterns during the Process of Economic Develop­
ment in Taiwan," Unpublished report, Department of Economics,

National Taiwan University, Taipei, Taiwan, 1971 
(in

Chinese).
 

http:19609s.19
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over time. He also found that the Engel coefficient (the
 

ratio of value-of-food to total expenditures) had gradually
 

decreased year-by-year. This coefficient was 49 percent in
 

1961, but it was only 33 percent in 1969. He also argued
 

that the changes in agricultural production were stimulated
 

by the changes in consumption patterns.
 

Chou and Chen argued that increases in family income
 

are the most crucial determinant of changes in consumption
 
pa t t n T a w a n 2 0
 r n s 


patterns in Taiwan. 2 
 They found that when income increases,
 

the ratio of food-expenditure-to-total-expenditure decreased.
 

They also found, however, that the expenditures for durable
 

goods increased over time. They also suggested that the
 

development of the electric applicances industry accelerated
 

changes in household consumption patterns. This implies
 

that changes in the availability of new consumer goods alters
 

consumption patterns.
 

In a recent study of rural consumption in Taiwan, Ong
 

found that the Taiwanese farm household consumption was
 

positively related to current income and lagged consumption,
 

and negatively related to the ratio of farm-income-to-farm­

family income. In her study, the increase in net worth was
 

20Mow-in Chou and Woo-hsun Chen, Long Term Expectation
 
of Electric Appliances in Taiwan, Unpublished Report,
Department of Economics, Provncial Chung-Hsin University,
Taichung, Taiwan, 1Q71 (in rhinooaoV 
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positively associated with the increase in consumption.21
 

Ong also pointed out that changes in household expen­
ditures during the 1960's took up about 80 percent of the
 
increases in total income. 
Her aggregate consumption study,
 
based on panel data to be used later in this study, suggested
 
that the sample farms were heterogenous in consumption be­
havior. 
She also found that cash expenditures among farmers
 
became more important over the 1960-1970 period, and that
 
increases in expenditures for more nutritious food, edu­
cation, social activity, medical care and durables were
 

quite important.
 

21Marcia Ong, "Changes in Farm Level Savings and Con­sumption in Taiwan 1960-1970," unpublished Ph.D. dissertation,
Department of Agricultural Economics and Rural Sociology,
the Ohio State University, 1972.
 

http:consumption.21
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Chapter III
 

Changes in Consumption Patterns among Farm
 
Record-keeping Families
 

in Taiwan 1960-1970
 

The data used in the following analysis was drawn from
 
cross-sectional farm account records maintained by the
 
Provincial Department of Agriculture and Forestry (PDAF)
 

in Taiwan over the years 1960 to 1970. 1 
 This farm record­
keeping project was initiated in 1953. 
Senior students in
 
ten agricultural vocational schools helped with the periodic
 

posting of this data. 
 In 1960 the responsibility for the
 
program was shifted to local farmers associations with
 
PDAF handling the posting, tabulation and publications of
 
the data. 2 As can be noted in Table 1, until 1964 only
 
three of the eight major agricultural regions in Taiwan
 
were covered by the record-keeping project.3 
 In that year
 

1For further background on this data refer to: 
Marcia
Ong and Dale W. Adams, "A Summary of Various Economic Data
From Accounts of Farm Record-Keeping Families in Taiwan,
Yearly Average Covering 1960 through 1970." 
 Economics and
Sociology Occasional Paper No. 65, Department of Agricultural
Economics and Rural Sociology, The Ohio State University,

March 1972.
 

2Summaries of this data are published yearly by PDAF
in Report of Farm Record-Keepin- Families In Taiwan,
(Nantou, Taiwans PDAF, yeai'ly 1961-1971).
 

3A map of Taiwan's Agricultural Regions is presented

in Appendix E.
 



the project was extended to the additional five regions and
 

the total number of farmers participating more-or-less
 

doubled. It 
can also be noted in Table 1 that the total
 

number of farmers participating in the project over the
 

1960 to 1970 period ranged from a low of 95 in 1960 to a
 
high of 535 in 1964. 
 Over the last seven years, (1964-1970)
 

over 400 individual farmers have kept records under the
 

project.
 

Analysis in this chapter will focus on the consumption
 

patterns of all of the farms in the record-keeping project
 

over the 1960-1970 period. 
As can be noted in Table 1,
 

a number of these farmers have been in the record-keeping
 

program consecutively over extended periods of time. 
For
 

an example, five farms (panelists) maintained records over
 

the entire eleven year period. Fifty-three farmers were
 

in the program from 1964 to 1970, etc. 
 Data from these
 

two panels of farmers are presented in Chapter IV. 
These
 

relatively long term participants in the program provide
 

very valuable data for studying changes in rural consumption.
 

They also provide a cross check on conclusion drawn from
 

analysis of cross sectional data presented in this chapter.
 

Farmers participate in the record-keeping project on
 

a voluntary basis. 
As a result they are not entirely repre­

sentative of Taiwanese farmers as 
a whole. In general, as
 

Ong has pointed out, record-keeping farmers generally have
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Table 1
 

Number of Farmers' Associations, Agricultural 
Regions and Individuals Participating


in Farm Record-keeping Project in
 
Taiwan 1960-1970
 

Number of
 

Year Farmers' Agricultural Individual Farmers
 
Associations Regions Total Panel Farms*
 

1960 7 953 5
 

1961 17 3 207 9
 

1962 18 223
3 11
 

1963 21 3 277 15
 

1964 40 9 535 53
 

1965 40 8 501 78
 

1966 28 430
8 117
 

1967 28 8 402 142
 

1968 36 416
8 228
 

1969 
 36 8 411 308
 

1970 36 404
8 404
 

Source, Department of Agriculture and Forestry (PDAF),

Provincial Government of Taiwan, Report of 
Farm Record-Keeping Families in Taiwan, 
yearly reports running from 1960 to 1970
 
(Nantou, Taiwan, PDAF, various years 1961
 
through 1971).
 

*Panel farms are those for which yearly data from 196X
 
to 1970 is available.
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somewhat higher incomes, and slightly larger farm than the
 

average Taiwanese farmer.4 Because of the nature of the
 

project, record-keeping farmers are also probably tied in
 

more closely to change agents than the average farmer. On
 

the other hand, because of the relatively small size of
 

all farms in Taiwan, and the relatively homogenous nature
 

of farms within each major agricultural region, the repre­

sentativeness of the farms under study appear to be less
 

problem similarof a than data from other countries would 

present. 
The long term nature of this data provides
 

valuable insights into how firm household consumption pat­

terns have adjusted during a period of rapid income change.
 

The overall magnitudes of these changes, however, may be
 

overstated by data drawn from record-keeping farms. There
 

is no 
reason, however, to believe that the directions of
 

change are unrepresentative of rural Taiwan in general. 5
 

Classification of Consumption Expenditures
 

In the following analysis, consumption expenditures
 

have been broken down into seven classes. A brief descrip­

tion of these classes follows,
 

4Marcia Min-Ron Lee, op. cit., p. 127.
 

5 A good deal of analysis has already been done on 
changes in consumption patterns among the entire group of
 
farmers included in the record-keeping program. See Ong

and Adams, op. cit., and Ong, Ibid.
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1. Staple foods 
 this category includes foods such as rice
 

and flour. 
2. 
Other foodss this includes diet other than staple food
 

such as meat, fruit. It also includes
 

expenditures on cigarettes, liquor, tea,
 

etc.
 

3. Clothings, this item includes clothes, blanket, shoes,
 

and hats, etc.
 

4. Household operations, 
includes ornaments and decorations,
 

rent or repair on dwelling, furni­

ture, cooking instruments, china­

ware, interest on 	household bor­

rowings, taxes, and assessment.
 

5. Utilities: 
 includes all fuel, light and water expenses.
 
6. 	Human agent: includes all educational expenses, as well
 

as 
sanitary expenses 	and medical treatments.
 

7. Others 
 includes all other expenditures on social acti­

vities, festivals, postage. Purchases of con­

sumer durables make up a large part of this item.
 

Changes in Consumption Patterns Among
AllFarm Record-keeping Families 

In Table 2 it car, be noted that income and some 

associated consumption patterns have changed substantially 
during the 1960's. The average farm in the project in 1970 
had current income 55 percent above project participants in
 



Table 2 

Income and Consumption Expenditure Classes of Farm Record-keeping 
Families, Average Value Per Family in Current NT$ 1960-1970 

Item Expenditure Classes 

Household Human 
Year Income Total Food Clothing Operations Utilities Agent Other 
1960 33,828 27,347 17,721 1,153 1,295 1,519 2,123 3,536 

1961 37,950 31,077 19,418 1,322 1,742 1,934 2,738 3,923 

1962 38,113 30,455 18,000 1,355 1,914 1,903 2,859 4,424 

1963 41,757 32,084 19,045 1,528 1,968 1,737 3,401 4,404 

1964 40,094 30,740 17,918 1,705 2,433 1,466 3,169 4,049 

1965 43,114 33,089 18,512 1,612 2,543 1,757 3,232 5,433 

1966 48,716 35,221 19,411 1,634 2,855 2,283 3,836 5,202 

1967 50,958 38,029 20,233 1,871 2,729 2,080 4,488 6,704 

1968 56,854 40,720 21,890 1,961 3,068 2,064 4,815 6,922 

1969 47,948 42,432 21,430 1,992 3,497 2,232 4,915 8,366 

1970 52,550 42,133 21,525 1,896 3,902 2,238 4,783 7,789 

Source: Calculated from Taiwan Farm Record-keeping Accounts. 
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1960. It can also be noted that total consumption expendi­

tures over the same period increased by an almost identical
 

percentage. Consumption of food,both home produced and
 

purchased increased by only 20 percent during the decade.
 

Aside from utility expenditure, all other expenditure
 

classes increased by substantially higher percentages:
 

clothing - 64 percent, household operations - 125 percent,
 

and "other" - 120 percent. 

It can also be noted in Table 2 that food expenditures
 

dropped from two thirds of total expenditures in 1960 to
 

about half in 1970.
 

Additional detail on changes in food consumption
 

patterns over the past decade can be noted in Table 3. 
In
 

this Table, food expenditures are divided into three sub­

classes: staple food, other foods, and tea, wine, and
 

tobacco. Expenditures on staple food declined absolutely
 

as well as relatively during the decade - a further confirm­

ation of Engel's Law. On the other hand, expenditures on
 

other food items, mainly purchased goods, increased by 55
 

percent. Average family purchases of tobacco, tea and wine
 

increased by 
over a quarter during the decade. These farm
 

families, while not increasing food consumption dramatically,
 

have increasingly purchased a larger part of their food
 

through the market and relied less on home produced goods.
 

In Table L4we can see that the average propensity to
 

consume 
(APC) decreased from 1960 to 1968 and then apparently
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Table 3
 
Household Consumption Expenditures on Various Types
of Food Classes by Farm Record-keeping


Families, Average Value per Family
in Current NT$ 1960-1970 

Year 

Item 
Staple Food 

Food 
Other than 
Staple Food 

Tobaccc, tea, 
Wine, etc. 

1960 9,466 6,998 1,257 

1Q61 10,440 7,647 1,331 

1962 9,380 7,283 1,337 

1963 9,526 8,004 1,515 

1964 8,569 7,935 1,414 
1965 8,947 8,119 1,446 

1966 8,813 9,058 1,549 

1967 9,063 9,543 1,627 

1968 9,527 10,572 1,791 

1969 8,969 10,536 1,925 

1970 9,034 10,885 1,6o6 

Source: 
 Calculated from Taiwan Farm Record-keeping
 
Accounts.
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Table 4
 

Income, Total Consumption and Average Pro­
pensity to Consume (APC) of Taiwan
 

Farm Record-keeping Families
 
in Current NT 1960-1970
 

Total Consumption)
 
Year Income Consumption APC, Income
 

1960 33,828 27,347 .81
 

1961 37,950 31,077 .82
 

1962 38,113 30,455 .80
 

1963 41,757 32,084 .77
 

1964 40,094 30,740 .77
 

1965 43,114 33,089 .77
 

196b 48,716 35,221 .72
 

1967 50,958 38,029 .75
 

1968 56,854 40,700 .72
 

1969 47,948 42,432 .88
 

1970 52,550 42,133 .80
 

Source: Calculated from Taiwan Farm Record-keeping

Accounts.
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Figure 1
 

The Average Propensity to Consume by

Farm Record-keeping Families
 

1960-1970
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 Time
 

Source, Table 4 data.
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increased through 1970. 
The APC curve is plotted in
 

Figure 1. The decrease in APC up to 1968 is what one might
 

expect with Engel's Law in mind. 
The upturn in the last
 
two years is more difficult to explain. 
On one hand APC
 

in 1969 was adversely affected by lower family income
 

caused by very adverse weather. 
At the same time, however,
 

the average current value of consumption went up in 1969
 

even though income was off sharply. The failure of the APC
 
in 1970 to drop to a lower level than 0.80 is part of the
 

same puzzle. 
One might hypothesize that the introduction
 

into markets in rural areas of more attractive ccnsumer
 
durables during the late 1960's substantially altered con­

sumer's time preferences. 
That is, the widespread availa­

bility of television sets, refrigerators, motor bikes,
 

sewing machines and radios may have increased the marginal
 

utility of consumption. 
Although far from conclusive in
 
this point, the data does tend to substantiate H. Y. Chang's
 

similar point referred to in Chapter II.
 

A further breakdown of consumption information is
 

presented in Table 5. As one might expect, a good deal of
 

food consumed in the household is in kind. That is, it is
 
produced on the farm. 
In 1960 the average farm directly
 

produced a little over 4o percent of its total consumption ­

consumption in kind. 
The absolute value of this consumption
 

in kind changed very little over the decade. 
 In relative
 

terms, however, average consumption in-kind decreased to a
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Table 5
 

Household Consumption Expenditures of Farm
Record-keeping Families, Average Value
 
per Family in Current NT$ 1960-1970
 

Total Consumption 
 Percent of Total
Year 
 Consumption
total in cash in kind 
 in kind
 

1960 27,347 15,990 11,357 
 41.53
 

1961 31,077 17,830 
 13,247 42.62
 

1962 30,455 18,187 12,268 
 40.28
 

1963 32,084 20,486 
 11,598 
 36.15
 

1964 30,740 20,897 9,843 
 32.02
 

1965 33,089 22,796 
 10,293 31.11
 

1966 35,221 24,535 10,686 
 30.34
 

1967 38,029 27,169 
 10,86o 28,56
 

1968 40,720 29,387 11,333 
 27.83
 

1969 42,432 31,395 
 11,037 26.01
 

1970 42,133 30,620 11,508 
 27.31
 

Sources Taiwan Farm Record-keeping Accounts.
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little over a quarter of total consumption by 1970. 
That
 
is to say, that the degree of self-subsistence among record­

keeping farms dropped sharply during the decade as farmers
 

moved into the market to resolve a larger proportion of
 

their consumption decisions. 6
 

Changes in Expenditure Groups Among

Different Classes of Farms
 

(a) By farm size:
 

In Tables 6, 7, and 8 expenditure classes are pre­

sented by farm size groups. For purposes of saving space
 
data for only three years are presented, 1960, 1965 and
 

1970. 
 Farms are divided into five size groups, less than
 
0.5 hectares7 (ha.), 0.51 to 1.00 ha., 
1.01 to 1.50 ha.,
 

1.51 to 2.00 ha. and above 2.00 ha.
 

It can be noted in Table 6 through 8 that the average
 
propensity to consume 
(APC) in each year generally declines
 
with increases in farm size. 
Also, as might be expected,
 

average family expenditures for each class of consumption
 
goods tended to increase with size-of-farm. This general
 

pattern can be observed in each of the three years. 
 The
 
large increases in average family expenditures for the human
 

6These data present further proof of the "market contri­bution" which agriculture gives to general development as
pointed out by Simon Kuznets, Economic Growth and Studies,

(New York: W. W. Norton, 1965) pp. 244-250.
 

71 hectare = 2.47 acres. 



Table 6 

Average Family Consumption by Expenditure Classes
 
and Farm Size in Current NT$ in 1960
 

Farm Size in Hectares
 
Item
 

0.00-0.50 0.51-1.00 1.01-1.50 
 1.51-2.00 2.00+ 
No. of farms 5 33 20 16 21 
Staple Food 6,533 7,226 8,519 10,519 13,629
 
Diet other than
 
staple food 3,828 5,327 
 6,934 8,424 9,202
 
Hobbies 
 907 974 1,322 1,314 1,659
 
Clothing 463 867 
 1,168 1,483 1,469
 
Housing 1,001 
 1,054 1,193 1,807 
 1,414
 
Utilities 1,105 
 1,141 1,585 1,655 2,020
 
Human agent 1,200 1,770 1,864 
 2,228 3,040
 
Other 2,609 2,006 4,411 3,849 5,008
 
Total consumption 17,650 20,357 
 26,99 31,276 37,459
 
Disposable income* 17,160 
 24,400 30,473 39,138 
 51,527
 

(Consumption)
AC Inoe1.03 
 .83APC" Income .89 .80 .73 

Source: 
 Calculated from Taiwan Farm Record-keeping Accounts.
 

*Disposable income can be defined as net farm family income which is the sum of net
 
on-farm icome and net non-farm income. 

0 

http:Income.89
http:Inoe1.03
http:1.51-2.00
http:1.01-1.50
http:0.51-1.00
http:0.00-0.50


Table 7 

Average Family Consumption by Expenditure Classes
 
and Farm Size in Current NT$ in 1965
 

Farm Size in Hectares
 
Item 

0.00-0.50 0.51-1.00 1.01-1 50 1.51-2.00 2.00+ 

No. of farms 110 138 89 61 103 
Staple Food 6,749 7,247 8,792 9,872 13,093 
Diet other than
staple food 

Hobbies 

Clothing 

Housing 

Utilities 

Human agent 
Other 

Total consumption 

Disposable income* 

Consumption)
APC Income 

5,844 

944 

1,066 

1,223 

1,330 

1848 

2,072 

21,078 

24,020 

.88 

6,949 

1,147 

1,437 

2,297 

1,538 

2868 

3,626 

27,134 

33.561 

.81 

8,439 

1,513 

1,617 

2,480 

1,801 

3,364 

4,820 

32,533 

43,964 

.74 

9,267 

1,776 

1,644 

2,793 

1,897 

3,347 

7,526 

38,122 

49,926 

.74 

11,096 

2,082 

2,393 

4,168 

2,406 

4,979 

9,841 

50,837 

71,078 

.72 

Source: Calculated from Farm Record-keeping Accounts.
 
*Disposable income can be defined as net farm family income which is the sum of net
 

on-farm income and net non-farm income.
 



Item
 

No. of farms 


Staple Food 


Diet other than
 
staple food 


Hobbies 


Clothing 


Housing 


Utilities 


Human Agent 


Other 


Total consumption 


Disposable income* 

AP Consumption) 

APC ( Income 

Table 8 

Average Family Consumption by Expenditure Classes 
and Farm Size in Current NT$ in 1970 

Farm Size in Hectares 

0.00-0.50 0.51-1.00 1.01-1.50 1.51-2.00 2.01+ 

38 108 96 73 89 
6,892 7,844 8,265 9,695 11,674 

9,130 10,010 9,753 11,715 13,239 
1,351 1,513 1,481 1,701 1,870 
1,459 1,710 1,762 1,706 2,604 
2,819 3,516 3,739 3v936 4,974 
1,551 2,101 1,894 2o220 3,086 
2,860 4,293 3,560 4,533 7,684 
4,514 7,730 5,100 8,900 11,318 
30,553 38,697 35,557 44,479 56,451 
35,882 44,143 45,577 55,732 74,682 

.85 .88 .78 .80 .76 

Sourcer 
 Calculated from Farm Record-keeping Accounts.
 
*Disposable income can be defined as net farm family income which is the sum of
 

net on-farm income and net non-farm income.
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agent and "other" category with increase in farm size,
 
and through the three years, is another interesting feature
 

in these tables.
 

(b) By income level,
 

As was pointed out before, the level of income is an
 

important factor in consumption decisions. 
Additional data
 

on this relationship are shown in Tables 9, 10 and 11.
 
Again, only data for the years 1960, 1965 and 1970 are
 

presented. Six income sub-classes are presented in these
 

Tables. 
As might be expected, in all three years families
 

in the lowest income class (0 - 20,000 NT$) consumed close
 
to or more than their disposable income. 
 In many cases
 

farmers fell into this income category for only one year
 

due to temporary adverse economic condition. Credit was
 

likely used to offset abnormally low incomes during that
 

particular year.
 

It can also be noted in Tables 9, 10 and 11 that the
 

APC's, in general, decreage sharply as one moves 
from low
 
to high income classes. In general, farmers in the highest
 

two income classes were consuming only one-half to three­

quarters of their total income.
 

It is also interesting to note the very large percent­

age increase in expenditures on the human agent and "other"
 

expenditure classes between 1960 and 1965 among the 
two
 

largest income groups. 
As was suggested earlier, the
 



Table 9
 

Average Family Consumption Expenditures by Family
 
Income Groups in Current NT$ in 1960
 

Item Income Groups
 

Income
 

0-20,000 
20,000-
4oooo 

40,000-
60,000 

60,000-
80,000 

80,000­
100,000 100,000+ 

No. of farms 16 51 21 5 1 1 
Staple Food 5,794 8,583 11,144 17,852 22,877 22,588 
Diet other than 
staple food 
Hobbies 

Clothing 

Housing 

Utilities 

Human Agent 

Other 

Total consumption 

Disposable income* 

4,267 
890 

530 

1,128 

1,181 

1,398 

1,622 

16,771 

14,758 

6,6o4 
1,194 

1,019 

i162 

1,373 

1,977 

2,910 

24,631 

28,329 

8,234 
1,528 

1,678 

1,654 

1,668 

2,746 

6,033 

34,638 

46,872 

12,833 
1,559 

1,915 

1,039 

2,964 

3,666 

5,196 

47,026 

72,401 

8,763 
3,505 

2,685 

2,705 

3,116 

5,071 

4,435 

53,155 

87,632 

13,853 
1,124 

1,521 

3,037 

2,404 

7,560 

4,632 

56,718 

108,618 
APC(Consumption) 1.14 .87 .75 .6 .61 52 

Source: 
 Calculated from Taiwan Farm Record-keeping Accounts.
 
*Disposable income can be defined as net farm family income which is the sum of
 

net on-farm income and net non-farm income.
 



Table 10 

Average Family Consumption Expenditures by Family 
Income Groups in Current NT$ in 1965
 

Income Groups
Item 20,000- 40,000- 6oooo- 80,000­
0-20,000 40,000 6o,ooo 80,000 100,000 100,000+
 

No. of farms 64 231 11 54 21 17 
Staple Food 5,415 7,768 10,078 11,666 15,314 14,160 

Diet other than
 
staple fdod 4,399 6,695 9,544 11,268 12,253 16,728 
Hobbies 741 1,200 1,495 2,322 2,405 3,235
 
Clothing 679 1,227 2,057 2,240 2,745 3,977
 
Housing 820 1,712 2,876 4,492 5,488 8,303
 
Utilities 1,195 1,488 1,976 2,223 2,716 3399
 
Human Agent 
 1,164 2,570 3,820 4,576 4,948 9,644 
Other 1,266 2,760 5,427 8,931 15,216 29,339
 
Total consumption 15,678 25,312 37,284 47,720 61,08? 93,498
 
Disposable income* 15,948 30,320 49,257 
 67,490 88,054 145,081
 

APC (Consumption .9 .83 .76 .71 
 .69 .64
Income
 

Source, Calculated from Taiwan Farm Record-keeping Accounts.
 
*Disposable income can be defined as net farm family income which is the sum of
 

net on-farm income and net non-farm income.
 

%.A) 



Table 11
 
Average Family Consumption Expenditures by Family


Income Groups in Current NT$ in 1970
 

Item 
 Income Groups

20,000- 4o,ooo-
 60,000- 80,000­0-20,000 40,000 
 6o,ooo 80,000 
 100,000 i00,000+


No. of farms 
 23 137 
 127 
 28
Staple Food 
63 26
5,403 7,293 8,339 
 10,711 12,094 
 14,522
 

Diet other than
 
staple food 
 6,803 8,574 
 10,895 13,298 
 13,677
Hobbies 17,771
858 1,138 1,683 
 1,829 3,065
Clothing 2,190


701 1,346 1,881 
 2,247 2,908 
 3,968
Housing 
 1,173 1,943 3,513 
 4,880 9,788 9,815
Utilities 
 1,278 1,879 2,137 2,543 
 3,107 3,793
Human agent 
 1,930 3,124 
 4,706 6,o16 
 6,411 11,525
Other 
 1,286 3,088 
 6,235 
 9,562 16,203 32,681
Total consumption 
 19,390 28,373 39,991 
 51,169 67,254 
 96,269
Disposable income* 
 15,374 30,783 49,176 
 69,440 88,996 
 136,185

APC(COnSUMDtion 
 1.26 
 .92 
 .81 
 .74 
 .76 
 .71
 

Source: 
 Calculated from Taiwan Farm Record-keeping Accounts.

*DisDosable income can be defined as net farm family income which is the sum of
net on-farm income and net non-farm income.
 

0\ 
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increased availability of education in rural areas as well 

as introduction of more attractive consumption items may
 

have caused the substantial jump in expenditures among the
 

relatively well to do in these two areas.
 

(c) By family size,
 

In addition tc breaking down the consumption data by
 

farm size and income levels, an attempt was also made to
 

evaluate the effect of family size on consumption. An
 

overview of this analysis is presented in Tables 12, 13 and
 

14. 
 Again, data for only three years are presented, 1960, 

1965 and 1970. Data are also divided into five family size 

groups. 

Surprisingly, no consistent pattern emerges for APC
 

with respect to family size. A priori one might expect
 

APC to increase with number of individuals in the family
 

unit. The fact that the largest families generate more
 

total income appears to be one of the reasons why this
 

expectation is not confirmed. The different age composi­

tions of the various sized family groups may have further
 

clarified this relationship. Detailed age information was
 

not available in the data to further explore this age­

composition issue.
 

Aside from the sharp increases in total expenditures
 

for the two food classes, family size did not appear to be
 

a consistent factor in influencing changes in other con­

sumption patterns of the family.
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Table 12 

Average Family Consumption Expenditures by

Family Size Groups in Current
 

NT$ in 1960
 

Item 


No. of Farms 

Staple Food 


Diet other than
 
staple food 


Hobbies 


Clothing 


Housing 


Utilities 


Human Agent 


Other 


Total Consumption 


Disposable Income* 


APC(ConsumptionIncome " 


Family Size
 

0-3 4-6 7-9 10-12 13+
 

1 17 10
47 20 

4,666 7,727 8,506 9,167 14,861
 

4,914 4,866 7,753
6,360 10,035 
309 1,005 1,062 157 1,838 

,1011 700 1,094 1,374 1,521 

1,551 844 l,7371,241 l,569
 

1,628 950 1,471 1,524 
 2,106
 

592 1,223 1,970 2,407 3,187
 

18,043 2,597 2,954 3,487 
 5,027
 

33,701 18,375 24,660 29,011 40,140
 

42,118 22,300 29,349 34,557 53,863
 

8

.80 .82 .84 .84 .75
 

Sources 
 Calculated from Taiwan Farm Record-keeping

Accounts.
 

*Disposable income can be defined as net farm family

income which is the sum of net on-farm income and net non­
farm income.
 



39 

Table 13
 

Average Family Consumption Expenditures by

Family Size Groups in Current
 

NT$ in 1965
 

Item
 

No. of Farms 

Staple Food 


Diet other than
 
staple food 


Hobbies 


Clothing 


Housing 


Utilities 


Human Agent 


Other 


Total Consumption 


Disposable Income* 


APC (Consumption)

Income
 

Family Size 

0-3 4-6 7-9 10-12 13+ 

10 151 224 63 53 

3M771 6,084 8,444 11,314 17,387 

5,376 6,214 7,707 10,502 12,949 

1,458 1,198 1,369 1,864 2,009 

852 1,218 1,620 2,061 2,311 

1,283 1,875 2,472 3,171 4,250 

1,437 1,344 1,684 2,180 2,801 

1,626 2,233 3,431 3,603 5,086 

5,039 3,953 4,056 9,313 9,348 

20,844 23,954 30,782 45,282 56,161 

26,377 32,185 39,616 55,685 77,280 

.79 .74 .78 .81 .73 

Source: 	 Calculated from Taiwan Farm Record-keeping

Accounts.
 

*DisDosable income can be defined as net farm family

income which is the sum of net on-farm income and net non­
farm income. 
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Table 14 

Average Family Consumption Expenditures by

Family Size Groups in Current
 

NT$ in 1970
 

Item 0-3 
Family Size 

4-6 7-9 10-12 13+ 

No. of Farms I 131 168 66 38 

Staple Food 3,535 6,417 8,832 12,083 15,679 
Diet other than 
s'taple food 7,117 9,198 10,501 12,980 16,157 

Hobbies 1,332 1,306 1,726 1,624 2,107 

Clothing 843 1,499 2,023 2,074 2,672 

Housing 2,490 3,020 4,262 3,985 5,537 
Utilities 1,036 1,917 2,218 2,719 2,997 

Human Agent 2,766 3,753 4,769 5,371 1,882 

Other 4,635 4,975 7,025 11,701 15,863 

Total Consumption 23,644 32,094 41,364 52,560 68,897 
Disposable Income* 34,552 39,947 50,997 63,996 89,804 

APC(Consumption)Income .68"•••7 .80 .81 .82 .77 

Source: 
 Calculated from Taiwan Farm Record-keeping

Accounts.
 

*Disposable income can be defined as net farm family

income which is the sum of net on-farm income and net non­
farm income.
 



Overall Summary of Data
 

All of the consumption and income data presented to
 

this point have been expressed in current values. As can
 

be noted in Appendix A inflation, especially increases in
 

the wholesale price index, in Taiwan during the 1960's
 

has been moderate. In Table 15 a number of the most
 

important economic indicators previously presented in this
 

Chapter are summarized and expressed in 1970 prices. 
Rates
 

of growth for some of the most important of these indicators
 

are also presented.
 

Income has increased by 26 percent over the 1960's.
 

Again, the sharp drop in real income in 1969 was caused by
 

very bad weather. The average total consumption expendi­

tures increased around one-fourth in these 11 years. A
 

continuous declining in staple food expenditures can also
 

be noted in Table 15. 
Moreover, the real expenditures for
 

human investment and other consumption almost doubled during
 

the period.
 



Table 15 
Summary of Various Economic Indicators for Taiwan Farm 

Record-keeping Families 1960-1970, in 1970 Prices* 

Year 
Indicator 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 
Income 
Index 
Growth rate 

41,763 
100 

45,449 
109 
9 

48,062 
115 
6 

48,330 
116 
1 

44,698 
107 
-9 

48,334 
116 
9 

54,737 
131 
15 

54,501 
131 
0 

57,896 
139 
8 

50,155 
120 
-19 

52,550 
126 
6 

Consumption 
Index 
Growth rate 

33,762 
100 

37,218 
110 
10 

38,405 
114 
4 

37,134 
110 
-4 

34,270 
102 
-8 

37,295 
110 
8 

39,574 
11? 

50,673 
121 
4 

41,466 
123 
2 

44,385 
132 
9 

42,133 
125 
-7 

Staple foodexpenditures
Index 
Growth rate 

11,686 
100 

12,503 
107 
7 

11,828 
101 
-6 

11,025 
95 
-6 

9,553 
82 

-13 

10,030 
86 
4 

9,902 
85 
-1 

9,693 
83 
-2 

9,702 
83 
0 

9,382 
80 
-3 

9,034 
77 
-3 

Education
expenditures 
Index 
Growth rate 

2,621 
100 

3,279 
125 
25 

3,605 
138 
13 

3,936 
150 
12 

3,533 
135 
-15 

3,623 
138 
3 

4,310 
164 
26 

5,375 
205 
41 

4,903 
187 
-18 

5,141 
196 
9 

4,783 
182 
-14 

Other Expen­ditures 
Index 
Growth rate 
APC(Conscntion) 

4,365 
100 

.81 

5,698 
108 
8 

.82 

5,579 
128 
10 
.80 

5,097 
117 
-11 
.77 

4,514 
103 
-14 
.77 

6,091 
140 
37 
.77 

5,845 
134 
-6 
.72 

7,170 
164 
30 
.75 

7,049 
161 
-3 
.72 

8,751 
200 
39 
.88 

7,789 
178 
-22 
.80 

income 
Source: Calculated from Taiwan Farm Record-keeping Accounts.*See Appendix A for price indexes used to adjust current values to 1970 prices. 
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Chapter IV
 

Analysis of Time-series, Panel Data
 

As was pointed out earlier, the cross sectional. data
 
discussed in Chapter III was drawn from a sample of farms
 
whose membership changed at least partially from year-to­

year (See Table 1). One might argu 
that the changing
 

nature of this sample introduced systematic biases into the
 
consumption data. For example, it might be argued that
 

increases in the average propensity to consume (APC) noted
 

during the late 1960's among the cross sectional farms was
 
due to families with high APC's entering the sample in the
 

late 1960's while low APC families dropped out. 
 At least
 

a partial test of sample-change biases can be carried out
 
through the analysis of time-series panel data.
 

The major purpose of this chapter is to analyze two
 
overlapping sets of panel data which were drawn from the
 
group of farms discussed in Chapter III. 
 The first panel
 

includes 53 families and spans the 1964 to 1970 period.
 

Each of these 53 families participated in the farm record­
keeping project in each of the 
seven years included in this
 

period. 
The second panel is made up of five families who
 

participated in the record-keeping project for all eleven
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years 1960-1970. 
 These five families are also included
 
in the 53-family panel.
 

Fifty-three Family Panel Data
 
1964-1970
 

A breakdown of the regional location of these 53
 
farms is given in Table 16. 
 Two regions, the tea, and the
 
southwestern sugarcane and rotation regions contributed
 
about half of the farms in the sample. The remainder of the
 
53 farms come from the other six agricultural regions.
 

Average income and consumption expenditure figures
 
for the 53 farms are presented in Table 17. 
As can be
 
noted average family income increased from NT$47,249 in
 
1964 to NT$54,128 in 1970, a fifteen percent increase. 
Over
 
the same period, as can be noted in Table 2, average income
 
among the cross section farm sample increased by about 24
 
percent in real terms. 
Average income among the 53 farm
 
panel was, however, higher in both 1964 and 1970 than average
 
income among the cross section farms. 
The abnormally high
 
income for 1968 shown in Table 17 was due to very good
 
harvests as well as some off-farm income. 
The sharp drop
 
in income in 1969 was mainly due to crop damage caused by
 
two serious typhoons during that year.
 

On the expenditure side, the 53 farmers appear to have
 
experienced changes in consumption patterns quite similar
 
to those changes reported in Chapter III for the cross
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Table 16 

Number of Panel Farms Spanning the Period 1964­
1970 in Taiwan Farm Record Keeping

Program by Agricultural Region
 

Agricultural Region Number of Farms 

Northern Rice Region 2 

Middle Rice Region 7 

Southern Rice Region 6 

Tea Region 12 

Southwestern M'!ixed Farming Region 4 

Southwestern Sugarcane & Rotation Region 15 

Banana & Pineapple Region 6 

Eastern Mixed Farming Region 1 

Total 
 53
 

Source: Calculated from Taiwan Farm Record Keeping

Accounts for 1964-1970. 
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sectional farms. 
 That is, expenditures on staple food
 
declined over the period while consumption of other food
 
items increased somewhat. Expenditures on hobbies, clothing
 
and utilities showed only modest changes. 
At the same time,
 

expenditures on the human agent and other items increased
 

very sharply.
 

It can also be noted in Table 17 that the APC for the
 
53 farms also trended up during the latter part of the
 
1960's. 
 The APC for 1968 is low because of the sharp
 

increase in farm income for that year. 
Likewise the APC
 
for 1969 appears to be high because of the sharply lower
 

income for that year. 
Some average of the APC's for 1968
 
and 1969 would probably be more representative of the trend
 
which may be underway.
 

As was pointed out earlier, expenditures on food is
 

an important item in consumption patterns. Again, main
 
food expenditures are divided into food expenditure in-cash
 

and expenditure in-kind. 
This information is shown in
 
Table 18. 
 It can be seen that the average degree of food
 

self-subsistence for these 53 farms have exceeded 75 percent
 
in each of the seven years. This shows that the panel
 
farmers have spent relatively little money on purchase of
 

food in the market.
 



Table 17 

Average Consumption Expenditures by Panel 
of 53 Farm Families 1964-1970

in Real Terms 1970=100 

ItemsIncome 

Year 
Staple 

Food 
Diet Other 

thanStaple Food 

Consunption Expenditures Classes 

Cloth- Human 
Hobbies ings Housings Utilities Agent Other Total 

APC* 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

47,249 

55,463 

56,712 

56,137 

60,248 

52,221 

54,128 

9,355 

10,406 

10,258 

10,078 

9,668 

9,212 

8,868 

8,314 

9,783 

10,589 

11,035 

10,752 

11,128 

11,075 

1,751 

1,738 

1,867 

1,860 

1,886 

2,130 

1,642 

2,084 

2,094 

1,940 

1,918 

2,210 

2,427 

2.06o 

3,319 

2,878 

3,992 

2,933 

3,226 

4,632 

3,909 

1,711 

2,058 

2,471 

2,244 

2,258 

2,312 

2,110 

3,856 4,627 

4,507 5,904 

4,792 7,738 

5,030 10,143 

4,946 8,040 

5,659 12.234 

6,016 10,361 

35,847 

41,058 

43,435 

45,222 

43,059 

49,733 

46,092 

.76 

.74 

.77 

.81 

.72 

.95 

.85 

Sources Calculated from Taiwan Farm Record Keeping Accounts. 
*APC = Total Family Consumption/Total Family Income. 
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1970 

rable 18 

Staple Food Consumption by Panel of

53 Farm Families 1.964 - 1970 

in Current NT.
 

Degree of
 
item in cash 
 in kind total Self-Sufficiency
 

in ivlain Food*Year 

1964 1,778 6,613 8,391 78 

1965 1,356 7,627 9,282 82,,
 

1966 1,863 7,276 9,130 
 79% 

1967 2,295 7,128 9,423 75A 

196), 149 7,345 9,494 77
 

1969 1,79n- 7,009 8,807 
 79/o
 

1,963 6,900 8,868 77%
 

Source: 
 Taiwan Farm Record Keeping Accounts.
 

*Value of staple food in kind consumed/Total value of
 
staple food consumed.
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Panel Data on Five Families
 
1960-1970
 

Some further insights on changes in consumption pat­
terns can be gained by analyzing data for five farm families
 

who participated in the record-keeping project over the
 

entire 1960-1970 period. 
Four of these farms were located
 

in the middle rice region, while the remaining farm was
 

in the southern rice region. 
All of these farms were inclu­

ded in the previously discussed data for the 53 farms.
 

Average income and consumption expenditure data for
 

these five farms are presented in Table 19. 
 It can be noted
 

that, in real terms, average family income increased by
 

almost 38 percent over the 11 year period. The very high
 

average income in 1966 resulted from a large amount of non­

farm receipts realized by one farm family in that year. This
 

farm had very unstable non-farm income during the period
 

under analysis. 
 In 1966 this farm family realized around
 

eighty thousand NT$ of income from off-farm sources. But in
 

1969 off-farm receipts were only eight thousand NT$.
 

On the expenditure side, these five farms have apparent­

ly experienced similar changes in consumption pattern in
 

the 19601s to those of 53 farms and likewise the cross
 

sectional farmers. 
An exception is that the expenditure for
 

staple food decreased somewhat. In contrast, the cross
 

sectional and 53 panel data suggest a relatively constant
 



Table 19
 

Average Consumption Expenditures by Panel
 
of 53 Farm Families 1960-1970
 

in Real Terms 1970=100
 

Items IConsumption 
 Expenditures Classes
 

Year 

InoeStaple 
Food 

Diet Other 
than 

Staple Food 
Hobbies 

Cloth-
ings Housings Utilities 

Human 
Agent Other Total 

AC 

1960 
1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

38,702 
36,286 

42,299 

42,056 

40,239 

48,705 

62,606 

43,463 

48,103 

49,311 

53,612 

13.117 
10,497 

11,453 

ii,091 

9,474 

11,070 

9,503 

10,637 

10,102 

8,157 

8,617 

6,546 
6,925 

8,523 

7,012 

7,509 

7,132 

8,330 

7,415 

8,229 

7,020 

7,234 

1,183 
1,299 

1,376 

1,087 

1,310 

1,359 

1,302 

1,128 

1,241 

1,287 

1,205 

1,128 
1,269 

1,363 

969 

1,588 

1,824 

2,030 

1,244 

1,088 

1,862 

1,710 

1,368 
1,133 

2,641 

2,339 

3,604 

2,482 

3,592 

2,212 

2,654 

5,067 

3,780 

1,911 
1,163 

1,595 

1,479 

1,462 

1,748 

1,634 

1,196 

2,379 

2,007 

2,467 

2,416 2,998 
2,706 2.915 

2,733 2,279 

3,192 2,275 

3,504 3,003 

4,855 2,924 

4,436 3,840 

6,796 2,321 

4,125 3,271 

4,528 17,332 

5,377 12,443 

33,664 
27,905 

31,552 

29,444 

31,450 

33,615 

34,665 

32,949 

33,067 

47,294 

42,832 

.79 

.77 

.75 

.70 

.78 

.69 

.55 

.76 

.69 

.96 

.80 

Source: Calculated from Taiwan Farm Record Keeping Accounts.
 

*APC = Total Family Consumption/Total Family Income.
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average main food expenditure during most of the 1960's.
 

The sharp increase in expenditures under the "other"
 

category is especially noteworthy in both 1969 and 1970.
 

It appears that purchases of consumer durables made up a
 

large part of this increase in "other" expenditures. In
 

large part the sharp rise in the APC in 1969 and 1970 is due
 

to the major increase in "other" expenditures. As with the
 

cross sectional data and the 53 panel farm data, the APC
 

for the five farms appears to have drifted down somewhat
 

during the early 1960's and then risen sharply during the
 

very late 1960's.
 

In Table 20 the staple food consumption for these five
 

farms is broken down by in-cash and in-kind. Unlike the
 

data presented for the larger sample of farms discussed
 

earlier, in-cash staple food consumption appears to have
 

drifted down somewhat among the five panel farms. Because 

these five farms are all located in intensive rice growing 

regions they have been able to rely on home production for 

75 percent on more of their main food consumption during 

the entire 11 years. 

In summary, it appears that similar changes in con­

sumption patterns can be found in all three groups of data 

analyzed. In general Taiwanese farm families appear to 

have held food consumption relatively constant during the 

1960's. Some shifting from home produced to purchased foods 
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Table 20 

Staple Food Consumption by Panel of
5 Farm Families 1960 - 1970 

in Current NT$ 

Degree of 
Item in cash in kind total Self-Sufficiency 

in Main Food* 
Year 

1960 2,168 10,949 13,117 83%
 

1961 1,091 9,406 10,497 89%
 

1962 1,237 10,216 11,453 89%
 

1963 1,350 9,741 ii,091 87%
 

1964 2,287 7,187 9,474 	 75%
 

1965 1,878 9,192 11,070 83%
 

1966 1,689 7,814 9,503 82%
 

1967 2,464 8,173 10,637 76o
 

1968 658 9,444 10,102 93%
 

1969 514 7,643 8,157 93%
 

1970 1,190 7,427 8,617 86%
 

Sources 	 Taiwan Farm Record Keeping Accounts, 1960 ­
1970. 

*Value of staple food in kind consumed/Total value of
 
staple food consumed.
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did occur however. Expenditures on human investment and
 

consumer durables appear to have increased rather dramati­

cally during the latter part of the 1960's in all three of
 

the data sets examined.
 



Chapter V
 

Calculation of Various Expenditure Elasticities
 
by Selected Expenditure Classes
 

This Chapter presents various expenditure elasticities
 

for several important expenditure classes identified in
 

Chapters III and IV. 
Three different expenditure elasti­

cities are determined: 
 income, wealth, and family size. The
 

Chapter is organized into four sections., The first section
 

outlines the statistical model adopted to calculate the
 

elasticities, identifies the data and expenditure classes
 

used in the analysis, and specifies the variables included.
 

The next section presents the statistical results of cross­

sectional analysis of the 53 panel farms reported on in
 

Chapter IV. The third section presents a brief look into
 

how the level-of-self-sufficiency affects consumption pat­

terns. 
 The final section of the Chapter presents elastici­

ties calculated from a time series analysis of the five
 

panel farms discussed in Chapter IV. 
 The main purpose of
 

this last section is to illustrate the complex, hetero­

geneous nature of changes in rural consumption patterns over
 

long time periods.
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Statistical Model
 

Definitions
 

Income elasticities of expenditures for consumer goods
 

can be defined as follows,
 

E =AC Ay AC Y AC_1
= Y = MPC
 

Where C is consumption expenditure, C is the change in
 

consumption, Y is disposable income, and 
 Y is the change
 
in Y. The income elasticity of expenditure is equal to the
 

MPC times the reciprocal of the APC. 2
 

Engel's Law suggests that the larger a family's in­

come, the smaller is the fraction that will be spent on
 

food. Stigler, on the other hand, points out that most
 

budget studies reveal income elasticities above unity for
 

domestic servants, restaurant meals, medical care, expendi­

ture on the education of children, etc. and income elasti­

cities below unity for grain products (and purchased food
 

generally), fuel, newspaper, liquor, and so 
forth. 3
 

1MPC =AC/AY, i.e., 
the marginal propensity to consume,
 
APC = C/Y, i.e., the average propensity to consume.
 

2Hime-yu Chang, "Expectation and Changes in Food Con­sumption Patterns during the Process of Economic Development

in Taiwan," Unpublished Report, Department of Economics,
National Taiwan University, Taipei, Taiwan, 1971 (in Chinese).
 

3George J. Stigler, The Theory of Price, New York,

MacMillan Co., 
1968, pp. 33-38.
 



56 

Following from the review of literature presented in
 

Chapter II, expenditure elasticities were calculated with
 
respect to 
three major family characteristicss income level,
 

family wealth, and family size. 
A number of students of
 

consumption behavior have felt these three variables were
 
the most important factors affecting consumptions. Farm
 

family income is here defined as the sum of net farm re­

ceipts as well as 
income derived off-farm activities. ,Aealth 

is defined as total assets of the farm family in this study.4
 
The family size is the sum of the number of adults in the
 

family, plus half the number of children under 15 years of
 
age and half the old people over 60 years of age.
 

Expenditure Classes and Data Used
 

As was previously discussed in Chapter III, eight
 

expenditure classes were used in earlier parts of this
 

study. The descriptive analysis of consumption patterns
 

presented in Chapters III and IV showed five of these
 

expenditure classes to be the most interesting: staple
 

food, other foods, human agent, "other" and total expendi­

tures. The elasticity analysis in this Chapter will,
 

therefore, focus on calculation for these classes.
 

Two sets of data are used in making these elasticity
 

4Total assets are the sum of liquid assets and fixed
assets. 
 In the Taiwanese case, the average fixed assets
were almost 7 times liquid asset during 1960's.
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estimates. 
The first and most important is the 53 panel
 

farms covering the period 1964 to 1970. 
A cross sectional
 

analysis is made of this set of data. 
The other set of data
 

used is the panel of five farms covering the 1960 to 1970
 

period. 5 
 A time series analysis of this data is presented.
 

Model
 

The basic statistical model used in this analysis is
 

nonlinear.6 
 It can be seen from LeBaron's empirical study
 

in Iran, that the nonlinear equation is better fitted to
 

consumption analysis. 7 
 On the other hand, the expenditure
 

elasticity of consumption for a certain consumer goods can
 

be estimated directly from the nonlinear consumption func­

tion. But the regression coefficient is a constant in
 

this case, and there is 
some important information lost.
 

Therefore both cross-sectional and time-series data will be
 

estimated in this study. 
A brief description of this
 

equation is as follows,
 

One individual family's expenditures for a certain good,
 

5A description of the data used was presented in
 
Chapter VI.
 

6Robert D. Stevens, "Elasticity of Food Consumption

Associated with Changes in Income in Developing Countries,"
Foreign Agricultural Economic Report, NOS. 21-30. 

7Allen LeBaron, Long-Term Projections of Supply andDemand for Selected Agricultural Products in Iran, Published
by Utah Agricultural Experiment Station, Utah State Uni­
versity, Logan, Utah, 1970.
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Ci, can be expressed as a function of income per family.
 
Xli, the family's total wealth, X2i, and family size, X3i.
 

The equation can be formulated as follows:
 

81 R2 63
 
Ci = A • Xl2i X3i 9000000000800(i)
 

One of the ways to fit an appropriate nonlinear relationship
 

directly to the data is to seek an initial transformation
 

of the data such that the relationship between the trans­
formed data appears approximately linear, then the ordinary
 

least square method can be applied. 8 Equation (1) can be
 
transformed into double-logrithmic form:
 

log Ci = a + 
 8log Xli + 02 1og X2 i +,831og X3i +e
 

Where a and 
 )9j (j=l,3) are parameters of this regression 

model, and 
eis the stochastic disturbance. In a time
 

series analysis, log Ci indicates the rate of growth of
 
consumption expenditures for a good for a given observation.
 

Log Xli is the rate of growth of income of a given obser­

vation. 
Log X2i is the growth rate of wealth over time.
 
Similarly, log X3i is the rate of growth of family size. 


is the income elasticity of demand for a certain consumer
 

good for a given observation over time. 
02 and 33 are the
 
expenditure elasticities for consumer goods with respect
 
to wealth and family size, respectively. The term t
 

captures other differences such as education level, tastes,
 

8J. Johnston, Econometric Methods, New York, McGraw-
Hill, 1963, p. 44. 

01 
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and availability of consumer goods, etc.
 

The statistical results estimated from cross-sectional
 

data present the changes in average expenditure elastici­

ties over time, but individual expenditure elasticities
 

are suppressed. On the other hand, estimates from indi­

vidual time-series data display individual estimates, but
 

the information on changes in expenditure elasticities
 

year-by-year are not presented. This is, of course, due
 

to the constant coefficient's in the model used in this
 

analysis.
 

The variables have a somewhat different meaning in
 

the cross-sectional data analysis. In cross-sectional
 

analysis, log Ci indicates the changes in consumption for
 

a given good at a given time among different observations.
 

Similarly, log Xli is the rate of change in income level,
 

log X2 i is the rate of change in wealth among the obser­

vations, and log X3i is the rate of change in family size
 

of different families. The 0j's are the elasticities of
 

consumption for certain goods with respect to different
 

variables at a given time among different observations, i.e.
 
dOi Xji
d- i 
 (where i=l, sample sizel 
j=1,3). With 1j > 0, 

this implies that variable Xji and consumption will change
 

in the same direction. 'ith j < 0, the relationship is 

negative. When the absolute value of 6j is greater than 

1, it implies that consumption for a certain good, with 
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respect to Xji, is elastic. That is, a one percent change
 

in Xji will induce more than a one percent change in con­

sumption among observation at a given time. Otherwise, the
 

relationship is trend inelastic.
 

The variables income and family size may be closely
 

related. With empirical work, we can test if the relation­

ship between these two factors is significant. This test
 

was carried out and it 
was found that the multicollinearity
 

was not high in the data under observation.
 

The panel of 53 
 farms are used for only cross-section
 

analysis. Therefore, current values are used in the analysis.
 

Since the panel of five farms was used in a time series
 

analysis, it was necessary to eliminate the price effect by
 
adjusting all values to 1970 prices. 
All zero values were
 

also changed to 1, because zero values can not be entered
 

in log calculations.
 

Hypotheses
 

According to Engel's Law, one would expect elasticities
 

of expenditure for food in lower income group to be higher
 

than those in higher income group. In the Taiwanese case,
 

income levels have increased substantially over time.
 

Therefore, the estimated 1j value will be hypothesized to
 

decrease over time.
 

On the other hand, the income elasticities of expendi­

ture for non-farm goods such as education, electric 



appliances, etc. may increase over the same time period.
 

Furthermore, the Aj value for durable goods or other non­

farm goods may be higher than other consumer goods at a 

given time.9 Among different farm families, the higher
 

income families may have lower Pj for necessary goods than
 

those of lower income families when time series data are
 

used.
 

Statistical Results of Cross-Sectional
 
Analysis of the 53 Panel Farms 

The statistical results of the cross-sectional analysis 

of the panel of 53 farms are reported in Tables 21, 22 and 

23. The elasticities of food consumption with respect to 

different variables are shown in Table 21. Several inter­

esting points stand out in this Table. As might be expected, 

income elasticities of expenditure for staple foods are
 

generally low throughout the seven year period. Wealth
 

elasticities of demand for w~ain food are close to zero, but
 

family size elasticities are quite large during the entire
 

period. No clear time changes are obvious from looking
 

at the main food elasticities.
 

The expenditure elasticities for diet other than
 

staple foods, also shown in Table 21, show a somewhat
 

different pattern. Expenditures for diet other than staple
 

food appear to be somewhat sensitive to all three independent
 

9' means estimated value of fi.
0i fl3 



Table 21 
Expenditure Elasticities for Food Consumption by
 

Panel of 53 Farm Families 1964-1970
 

Staple Food 
 Diet Other Than Staple Food
 
Income Wealth 
 Family-size 
 Income Wealth 
 Family-size


Year Elasticity Elasticity Elasticity K2 Elasticity Elasticity Elastici.ty R2
 
1964 0.99 0.68 o.26 0.15 0.24 


0.09 -0.06 
(0.13)* (0.06) (0.11) (0.12) (0.06) 

0.63 
(0.11)
1965 -0.08 0.02 
 1.04 0.68 
 0.16 0.19 
 0.33 0.49
(0,12) (0.o6) (0.11) 
 (0.13) (0.06) 
 (0.12)
1966 0.31 -0.09 0.82 0.61 
 0.41 0.09 
 0.32 0.57
(0.14) (0.06) (0.12) 
 (0.12) (0.06) 
 (0.11)


1967 -0.05 -O.04 9.96 
 0.52 0.23 
 0.15 0.22
(0.11) (0.06) (0.13) 0.39
 
(0.12) (0.06) (0.14)


1968 0.15 -0.02 0.81 
 0.60 0.25 0.14 0.18
(0.11) (0.05) (0.11) (0.11) 
0.51
 

(0.05) (0.11)

1969 0.13 -0.01 0.66 0.46 
 0.31 0.17 
 0.21 0.44
(0.09) (0.05) (0.13) 
 (0.11) (0.06) (0.16)
1970 0.11 
 0.01 0.76 
 0.54 0.34 0.13 
 0.27 0.49


(0.10) (0.05) (0.12) 
 (0.13) (0.06) (0.14)
 

Source: 
 Estimated from Taiwan Farm Record-keeping Accounts.
 

*Stardard errors.
 

0" 

http:Elastici.ty
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variables: income, wealth and family size. 
As with staple
 
food, however, no clear pattern of change in these various
 

elasticities emerges over the years analyzed.
 

In Table 22 similar elasticities are calculated for
 

expenditures on human investments and "other" consumor
 
goods. 
 As can be noted the income elasticities for human
 

investments are quite high except for the year 1967. 
 The 
wealth elasticities are quite low except for the years 1967
 

and 1970. The family size elasticities with respect 
to
 
human investment show no consistent Dattern. 
As with the
 
data in Table 21 no consistent time trend is present for
 

elasticities on human investment expenditures in Table 22.
 
The elasticities in Table 22 on "other" consumption
 

items are particularly interesting. 
The income elasticities
 

are especially large and show some 
tendency to increase
 

over time. 
 On the other hand the low wealth elasticities
 

are rather surprising. 
Also the family size elasticities
 

have consistently negative signs throughout the seven year
 

period.
 

Expenditure elasticities for total consumption are
 
presented in Table 23. 
 As can be noted it appears that
 

income elasticities of expenditures for total consumption 
have tended to increase somewhat over the time period 

covered. This is a reflection of the same changes in 
con­
sumption patterns observed in Table 19 where APC's apparently
 

shifted upward in the late 1960's. 
 The wealth elasticities
 



Table 22 

Expenditure Elasticities for Human Investment and "Other" Consumption 
by Panel of 53 Farm Families 1964-1970 

Human Investment Other Consumption
 
Income Wealth Family-size Income 
 Wealth Family-size
 

Year Elasticity Elasticity Elasticity R2 Elasticity 
Elasticity Elasticity
 

1964 0.95 -0.01 0.06 0.33 
 0.70 0.10 -0.11 0.25
 
(0.32)* (0.16) (0.28) 
 (0.32) (0.14) (0.29)
 

1965 1.02 0.02 
 0.25 0.39 1.20 0.44 
 -0.51 0.59
 
(0.30) (0.15) (0.29) (0.31) (0.15) 
 (0.29)
 

1966 0.72 0.11 
 0.34 0.23 1.40 0.30 
 -0.23 0.43
 
(0.38) (0.18) (0.33) (0.43) 
 (0.20) (0.38)
 

1967 0.23 0.36 0.50 
 0.21 1.73 0.58 -0.38 0.48
 
(0.33) (0.16) (0.36) 
 (0.47) (0.23) (0.53)
 

1968 0.63 0.21 
 0.28 0.35 1.57 0.23 
 -0.23 0.53
 
(0.29) (0.14) (0.28) (0.36) (0.17) 
 (0.37)
 

1-969 1.12 0.20 -0.29 0.47 2.57 
 0.08 -0.84 0.57

(0.24) (0.13) (0.34) (0.38) (0.20) (0.55)
 

1970 0.59 0.34 -0.07 0.54 1.35 0.47 
 -0.32 0.61
 
(0.21) (0.11) (0.24) (0.33) 
 (0.17) (0.37)
 

Source: Estimated from Taiwan Farm Record-keeping Accounts.
 

*Standard Errors.
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Table 23
 

Expenditure Elasticities for Total Consumption

by Panel of 53 Farm Families 1964-1970
 

Income 

Year Elasticity 

1964 .49 

(.ll)* 

1965 .58 

(.09) 

1966 .62 

(.10) 

196? .57 

(.10) 

1968 .60 

(.09) 

1969 .74 

(.07) 

1970 .65 

(.08) 

Wealth 


Elasticity 


.01 


(.05) 


.08 


(.05) 


.03 


(.05) 


.08 


(.05) 


.05 


(.04) 


.08 


(.o4) 


.10 


(.04) 


Family-Size
 

Elasticity 


.39 .70
 

(.09)
 

.40 .79
 

(.09)
 

.40 .77
 

(.09)
 

.42 .71
 

(.12)
 

.25 .76
 

(.09)
 

.17 	 .84
 

(.10)
 

.24 	 .81
 

(.10)
 

Source: 	 Estimated from Taiwan Farm Record-keeping
 

Accounts.
 

*Standard errors.
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presented in Table 23 again shows surprisingly mall respon­

see of consumption to changes in family wealth. As in 
previous tables in this Chapter, family size elasticities
 

are of moderate size and show no particular time trend. 
In Table 24 an attempt was made to calculate consumption
 

elasticities of expenditure for staple food cash purchases
 

as well as staple food consumption-in-kind. As can be 

noted inwthe Table, the adjusted R2 ('2) for these estimates 
were gen.rally quite low. 
That is. the equations specified
 
explaine only a very small part of variance in expenditures. 

No clear cut reasons 
for these low 12 could be identified.
 

As a result, it is doubtful if the elasticity coefficients
 

in Table 24 are very useful in identifying direction or
 

magnitude of change in consumption patterns. 

Some additional elasticity analysis is presented in
 

Appendix B. An analysis of expenditures for housing showed
 

associated elasticities to be quite unstable. 
Lumpy expendi­

tures over time for housing are probably at least a partial
 

explanation of these results. 
Data in Appendix B also
 

indicate that the expenditure elasticities for hobbies,
 

clothing and utilities with respect to the various variables
 

have been quite low over the period of analysis. 

The Effect of Leel-of-Seif-Sufficiency
 

Some writers on the topic of peasant agriculture have 
argued that consumption behavior is affected by the level-of 



Table 24 

Expenditure Elasticities for 53 Farms by Source of Staple Food 
1964-1970 

Year 

Staple Food Purchased 

Income Wealth Family-size 
Elasticity Elasticity Elasticity 

j 
R2 

Staple Food in Kind 

Income Wealth Family-size 
Elasticity Elasticity Elasticity R2 

1964 -0.08 
(o.56)* 

-0.24 
(0.29) 

1.04 
(0.50) 

0.04 0.73 
(0.61) 

0.08 
(0.31) 

1.00 
(0.54) 

0.18 

1965 0.4 8 
(0.49) 

-0.40 
(0.23) 

1.16 
(0.45) 

0.20 -0.44 
(0.31) 

0.37 
(0.15) 

1.23 
(0.29) 

0.33 

1966 0.75 
(0.53) 

-o.42 
(0.25) 

0.65 
(0.47) 

0.14 0.07 
(0.67) 

0.40 
(0.31) 

0.53 
(0.59) 

0.09 

1967 0.11 
(0.48) 

-0.34 
(0.24) 

0.40 
(0.56) 

0.05 -0.27 
(0.76) 

0.59 
(0.39) 

0.76 
(0.88) 

0.07 

1968 0.63 
(0.42) 

-0.54 
(0.23) 

-0.44 
(0.61) 

0.10 -0.05 
(1.08) 

0.74 
(0.53) 

0.71 
(1.18) 

0.02 

1969 1.22 
(0.39) 

-0.23 
(0.21) 

-0.09 
(0.57) 

0.16 -0.21 
(0.85) 

0.59 
(o.46) 

0.22 
(1.24) 

-0.02 

1970 0.77 
(o.44) 

-0.26 
(0.23) 

-0.05 
(0.51) 

0.01 0.04 
(1.09) 

0.39 
(0.57) 

0.53 
(1.25) 

-0.03 

Source: Estimated from Taiwan Farm Record-keeping Accounts. 

*Standard Error. 
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self-sufficiency which families have in their food con­

sumption bundle. That is, families which produce a large
 

part of what they consume may be insensitive to economic
 

forces because of their isolation from market influence.
 

A very crude attempt to shed light on this question was
 

carried out with data from the 53 panel farms. The farms
 

were divided into 
two groups on the basis of the proportion
 

of total food consumption which was produced on the farm.
 

The proportion selected was 50 percent. 
 It was found that 

45 of the farm families produced over one-half of the 

value of food they consumed. Only 8 had -atios of less 

than .5. 

Expenditure elasticities with respect to income,
 

wealth, and family size were computed for these two sub­

groups of farm families for the years 1964 and 1970.10
 

An analysis of these elasticities, however, did not provide 

any clear cut 
indication of substantial differences in
 

consumption patterns between the two sub-groups of farms.
 

A further breakdown of farmers into additional sub-groups
 

with higher than .5 self-sufficiency ratios may have provided
 

additional evidence on this question.
 

Analysis of Time Series Data from the 
Panel of 5 Farms 1960-197, 

To this point in the study aggregate data for a number
 

lOThe statistical results of this analysis are shown
 
in Appendix D.
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of farms have been analyzed. Aggregation and averaging,
 

however, tend to hide the very heterogeneous consumption
 

behavior of many of the farm families included in the samples.
 

Some indication of the heterogeneous nature of these con­

sumption patterns can be shown by time series analysis of
 

individual farms. 
 The five farmers who participated in the
 

farm account record-keeping project from 1960 to 1970 pro­

vide the data for this analysis. Each farm had expenditure
 

information for 11 years. 
This individual information was
 

placed in the income elasticity model previously discussed.
 

A summary of the time series results for each farm family
 

are presented in Table 25. 
 The rows of this Table list
 

statistics on an individual farm, while the columns display
 

statistics on different important expenditure classes.
 

A quick overview of the data in Table 25 demonstrates
 

the large differences in consumption behavior among the
 

five farm families. Following expectations, several farms
 

("B" and "E") had very low, but still positive, income
 

elasticities of expenditures for staple food items. 
Surpris­

ingly, farms "A" and "D" had negative signs on their income
 

elasticities for staple food, while farm "C" had a very
 

large positive elasticity. Similarly diverse elasticities
 

can be noted among the five farms in the other four expen­

diture classes.
 

One reason for the large differences in expenditure
 

elasticities among the farm families analyzed is the changing
 



Table 25 

Income Elasticity of Consumption Expenditures of Five
 
Farm Families in Taiwan 1960-1970
 

Diet Other Than 
 Other 
 Total
 
Staple Food 
 Staple Food 
 Human Investment Consumption Consumption


2 E E E2 E 2Farm
 

A -0.16 .53 .14 
 -.02 -.21 -.14 -.
32 -.22 -.07 .57
 
(.27) 2 (.30) (.67) 
 (.79) (.19)
 

B .07 .13 .28 
 .49 1.65 
 .45 1.77 .50 .54 
 .52
 
(.06) (.21) 
 (.65) (.65) (.16)
 

C .73 .73 .34 .60 -1.89 .24 .36 -.15 .30 .46
 
(.18) (.15) (.82) (3.72) (.19)
 

D -.30 .44 -.03 .54 .21 .43 
 3.29 .80 
 .83 .74
 
(.13) (.11) 
 (.24) 
 (.51) (.15)
 

E .06 -.11 .42 .67 -.02 
 .74 .34 .42 .50 .64
 
(.54) (.19) 
 (.34) (.82) (.28)
 

Source: 
 Estimated from Taiwan Parm Record-keeping Accounts.
 

1E indicates the income elasticity.
 
2Standard 
errors.
 

O'3 
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composition of the family itself. 
In several cases family
 
size rose or fell significantly during the 11 year period.
 

Some children became adults and thus altered family consumnp­

tion patterns.
 

Another reason for sharp differences among families is
 

the changing income pattern which some families have exper­

ienced. 
Family "D" for example had very large non-farm
 

receipts in 1969 and 1970. 
 This may have been due to family
 

members entering the off-farm labor force while still main­

taining a part-time rural residence. Without a good deal
 

more work on the time series data it was impossible to sort
 

out all of these unique family changes which resulted in
 
the very heterogeneous results shown in Table 25. 11 
 It is
 

also apparent, that more theoretical work is needed in order
 

to adequately analyze time series data of this nature.
 

llSome additional elasticities are presented in
 
Appendix C.
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Chapter VI
 

Summary and Conclusion
 

As was suggested in the Introductions Chapter, the
 

principal objective of this study was to describe the changes
 

in rural consumption patterns which have occurred in Taiwan
 

over the 1960 to 1970 period. An attempt was also made to
 

identify important factors which affect rural consumption
 

behavior in Taiwan. An additional objective was to check
 

the consistency of consumption measures calculated from
 

cross sectional data drawn from a changing sample, with time
 

series information based on two sets of panel-farm data.
 

The last objective was to draw from the research findings
 

any policy suggestions which might be important for other
 

LDC's.
 

Data used in this study were drawn from a farm record­

keeping project in Taiwan. Farmers participate in this
 

project on a voluntary basis. For this reason, they may
 

not represent average Taiwanese farmers. Participants have
 

somewhat higher incomes and somewhat larger farms than
 

average Taiwanese farmers.
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Findings
 

The real income of these record-keeping farms increased
 

significantly during the 1960's from NT$41,763 in 1960 to
 

NT$52,500 in 1970. An important part of this increase in
 

income came from off-farm sources. The average value of
 

real total consumption of record-keeping families increased
 

from NT$33,762 in 1960 to NT$42,133 in 1970.
 

Analysis of the data showed that consumption patterns
 

changed substantially over the 1960-1970 period. Staple
 

food expenditures decreased, but expenditures on other
 

foods increased significantly over this time period. The
 

average annual investment in human capital almost doubled
 

during the decade. Consumption expenditures for "other"
 

consumer goods, mainly consumer durables, increased very
 

significantly among all income groups of farmers. 
 Generally,
 

the average propensity to consume decreased in the first
 

part of the 1960's, but increased in the late 1960's.
 

Elasticity relationships between expenditure classes
 

and three selected variables: family income, family wealth,
 

and family size, were estimated from a double-logarithm
 

equation. This was transformed from a nonlinear consumption
 

function through the ordinary least square. Consequently,
 

family income level was the most important factor in deter­

mining rural consumption in the 1960's. Most expenditures
 

for different consumer goods were very sensitive to changes
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in income, except staple food expenditures. The income
 

elasticities of expenditures for human investment and con­

sumer durables were very high and increased over time.
 

Wealth did not appear to be a major factor in determining
 

changes in consumption. The relatively low wealth levels
 

of the families analyzed may have influenced this finding.
 

Family size was an important f -or in determining staple
 

food expenditures over the eleven years, There was no con­

sistent relation between family size and expenditures for
 

other consumer expenditure classes, however. In part this
 

may result from changes in age composition of the families
 

studied.
 

In addition, the increased availability of consumer
 

goods during the late 1960's appears to have been a very
 

important determinant of consumption decision. The availa­

bility of new consumer goods such as electric appliances
 

and other consumer durables may have altered consumers'
 

tastes over time. The increase in the average propensities
 

to consume in the latter 1960's may have been related to
 

this.
 

The comparison of cross-sectional data and time-series
 

panel data showed that the directions of change in consumption
 

patterns were quite similar in both sets of data. It also
 

showed that Taiwanese farm families have held food con­

sumption relatively constant during the 1960's, but have
 



75 

switched some food consumption from home produced to pur­

chased foods. The expenditures on human investment and
 
"other" consumer goods increased significantly over time.
 

The 	statistical results from the time-series analysis
 

in this study were somewhat inconclusive because of the 

changing age composition of family, changes in family size,
 

differences in consumers' time Dreference, and the various
 

off-farm income patterns. Overall the time series farms
 

showed very heterogeneous consumption behavior during the
 

1960's. 

The general conclusions reached regarding the hypo­

theses specified in Chapter I are as followst
 

1. 	Farm families in Taiwan have experienced signi­

ficant changes in consumption patterns over the
 

1960-1970 period.
 

2. 	Total farmi family income is a crucial determinant
 

of consumption decisions. 
 Family wealth and
 

family size are not generally associated in a
 

systematic way with changes in these consumption
 

patterns.
 

3. 	Income elasticities of expenditure for staple con­

sumer goods are relatively low over time. 
There
 

are no 
clear cut time changes in the elasticities.
 

4. 	income elasticities of expenditures for investment
 

in human capital and for consumer durables were
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quite high and increased over the 1960's.
 

5. Adjustments in consumption patterns among farm 

families included in a series of cross-sectional
 

data set were very similar to those observed in
 

time-series panel data.
 

6. The final hypothesis was, that a major increase
 

in diversifications of consumer durables available
 

for purchase in rural areas of Taiwan during the
 

late 1960's substantially altered rural consumers'
 

time preferences. This hypothesis was not directly
 

tested in this study because of lack of detailed
 

information. The fragmentary information available, 

however, hinted that such a relationship might
 

have existed. Clearly, further research is needed
 

on this question.
 

Pol icySuggestions
 

The low average propensities to consume in the early
 
and middle 1960's in Taiwan indicate the presence of sub­

stantial savings capacities during those years. 
The
 
Taiwanese experience shows that rural savings are available
 
for mobilization and use in rural areas 
as well as transfer to
 

other sectors. 
Because of the relationship between con­
sumption and savings, personal savings can be expanded by 
the contraction of consumption. Higher interest rates on 
savings apparently played an important part in stimulating
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savings. 
 On the other hand, high rates-of-return-to-invest_
 

ment are also very strong incentives to induce personal
 

savings. 
High rates of return to on-farm investment in
 
Taiwan has apparently played a significant part in stimu­

lating differed consumption.
 

At the same time, the expansion in rural consumption
 

appears to 
have provided a major market for industrial
 

goods, and thus stimulated industrial growth and employment
 
in Taiwan. 
The availability of new industrially produced
 

consumer goods did, in turn, stimulate the purchase of
 
consumer durables in rural areas. 
On the other hand, this
 
expansion in rural consumption reduced the rural personal
 

savings.
 

In addition, the changes in rural consumption patterns
 
in Taiwan clearly show that higher human investments occur
 
in rural areas when peasants are given the opportunity and
 
incentives to make such investments. 
 For this reason, it
 
is very important to improve the health and educational
 

facilities available in rural areas. 
Higher levels of
 
education and better medical 
care increase the quality of
 
rural labor. 
This in turn causes higher labor productivity.
 

The higher labor productivities allow more human capital
 

to be transferred to the non-farm sector.
 



Additional Research
 

In the past, neo-Keynesian consumption analysis has
 
focused on the short run stability questions, For growth
 
analysis, it is necessary to adjust neo-Keynesian con­
sumption analysis to 
include the time dimension. It is
 
also necessary to combine rural firms and households into
 
one analytic unit. 
 Most of the consumption analysis in
 
the past has assumed that entreprenurial investment decisions
 
and consumption decisions were independently made. 
 In a
 
rural setting, these two decisions are fundamentally re­
lated. 
 It is necessary, therefore, to include the rates
 
of return to 
investments faced by the firm-household in
 
the consumption analysis. 
 It will also be necessary to in­
clude the effects of changes in availability of market
 
goods on consumption decisions over time in consumption
 
analysis. 
In addition, education expenditures are another
 
very important faction in consumption decisions. 
More
 
detailed analysis is needed on rates of return to human
 
capital and how these rates of return affect consumption
 

decision.
 

Most economists have addressed a good deal of attention
 
to aggregate consumption questions in the last forty years.
 
This study suggests that more work is needed on time series
 
analysis of individual consuming units.
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APPENDIX A 

General Index of Prices-received-by-farmers, and Market
 
Rate of Exchange of U.S. Dollars Expressed


in r-ew Taiwanese Dollars, 1960-1970
 

General Index of 

Year 
Prices-received-by-farmers (1) 

1970 = 100 
Market Exchange 

(2) 
Rate 

1940 31.0 42.26 

1961 83.5 43.98 

1962 79.3 46.99 

1963 86.4 42.48 

1964 89.7 45.88 

1965 89.2 41.63 

1966 89.0 41.oo 

1967 93.5 41.61 

1968 98.2 41.12 

1969 95.6 41.25 

1970 100.0 41.02 

Source: (1) 	Calculated from Monthly Statistics on Price
 
Received & Price Paid by Farmers in Taiwan, pub­
lished by Bureau of Accounting and Statistics,
 
Provincial 3overnment of Taiwan (PBAS), (Nantou,

Taiwan: PBAS, December 1966 and December 1970).
 

(2) Council for International Economic Cooperation

and Development (CIECD), Taiwan Statistical
 
Data Book 1971, (Taipei: Taiwani CIECD, 1971).
 
p. 127. 



Appendix 3-1
 

Expenditure Elasticities for Expenditure on Hobbies and 
Clothing by Panel of 53 Families 1964-1970
 

Item 

Year 
Income 
Elasticity 

Hobbies 
.iealth 

Elasticity 
Family Size 
Elasticity 

-
12 

Income 
Elasticity 

Clothing 
dealth 
Elasticity 

Family Size 
Elasticity R2 

1964 0.72 
(.38)* 

0.12 
(.19) 

.23 
(.34) .28 

.61 
(.30) 

.20 
(.15) 

.13 
(.27) 

1965 

1966 

1967 

.27 
(.36) 

L.12 
(.37) 

.51 
(.33) 

.23 
(.18) 

.001 
(.17) 

.18 
(.17) 

.40 
(.34) 

-.13 
(.33) 
.13 

(.38) 

18 

23 

.1. 

.92 
(.31) 

76 
(.28) 

•29 
(.36) 

.12 
(.15) 

.08 
(.13) 

.22 
(.18) 

.35 
(.29) 

.47 
(.24) 

.15 
(.42) 

.41 

.38 

o6 
1968 .56 .18 .16 .60 .16 .14 .18 

1969 

1970 

(.40) 
.15 

(.28) 
.48 

(.44) 

(.19) 
.32 

(.15) 
.13 

(.23) 

(.41) 
.54 

(.41) 

(.50) 

.14 

.16 
144 

(.36) 
1.60 
(.44) 
1.05 

(.33) 

(.17) 
-.05 
(.24) 
-.06 

(.17) 

(.37) 
-1.05 
(.64) 
-. 35 
(.38) 

.22 
25 

2 

Sources 
 Estimated from Taiwan Farm Record-Keeping Accounts.
 

*Standard error.
 

CD 



Appendix B-2
 

Expenditure Elasticities for Expenditures on Housings and Utilities
 
by Panel of 53 Families 1964-1970
 

Item Housings Utilities 
Income viealth Family Size Income Wealth Family Size 

Year Elasticity Elasticity Elasticity R 2 Elasticity Elasticity Elasticity R2 

1964 1.22 .22 .61 .88 -.11 .12 36 
(.39)* (.20) (.35) .3 (.25) (.13) (.22) 3 

1965 1 06 .26 -.02 .23 .06 .05 
(.30) (.15) (.28) 50 (.15) .08) (.15) .22 

1466 J.e0 .25 .15 36 20 .02 .30 

1967 
(.39(. 

all 
(.18) 
.10 

(.34) 
.55 .15 

(:21) 
8 

(.10) 
.08 

(.19) 
.41 

.09 

1968 
(.52) 
1.39 

(.25) 
.59 

(.59) 
-.48 

(.18) 
28 

(.09) 
-,05 

(.21) 
.05 

.10 

(.50) (.24) (.51) .21) (.0) (.21) 
1969 1.53 .17 -.11 30 4 .42 

1970 

k.40) 

1.53 

(.21) 

.49 

(.58) 
.6o 

(.17) 
33 

(.09) 
-.10 

(.25) 
25 

.22 

(4z)(i0)l.6(.30) (.66) .37 
(.20) (.10) (.23) 

.1012 

.11 

Source: Estimated from Taiwan Farm Record-Keeping Accounts.
 

*Standard error.
 

O 
%IJ 



Appendix C-I
 

Expenditure Elasticities for Several Expenditure Classes
 
of Families Reflecting High Food Self-Sufficiency
 

in 1964 and 1970
 

Year 1964 
 1970
 
Income Wealth Family Size Income Wealth Family Size
Items Elasticity Elasticity Elasticity R Elasticity Elasticity Elasticity 2


2 


Staple Food 0.09 -0.06 .99 .63 .23 -. 4 
 .80
 
(.15)* (.07) (.13) (.12) (.06) (.13) .56
 

Die:; other
 
.an .12 .28
33 
 .o
Staple Food (.13) (.06) (.12) .61 (.15) (.0) (.16) 818
 

Human 1.15 -0.03 -0.08 39 .46 -.14
 
Investment (.35) (.17) (.30) 3 (.12)
(74) (.25)
 
Other .71 
 .17 .01 
 1.03 .66 
 .05
 

Consumption (.37) (.18) (.33) (.35) (.18) (.36) .68
 
Total .55 
 .0006 .39 
 .57 .14 
 .29


Consumption (.13) (.06) (.11) .70 (.09) (.05) (09)
 

Source: 
 Estimated from Taiwan Farm Record-Keeping Accounts.
 

*Standard error.
 

Appendix C-2
 
Expenditure Elasticities for Several Expenditure Classes
 

of Families Reflecting Low Food Self-Sufficiency
 
in 1964 and 1970
 

Year 
 1964 
 1970
 
Income Wealth Family Size 
 Income Wealth Family Size
Item Elasticity Elasticity Elasticity 2 Elasticity
Elasticity Elasticity R
 

S'aple Food .16 -0.23 
 1.01 -003 -0.11 .52
 

(.15)* (.17) (.14) (.15) .60
(.18) (.25) 

Diet other


than 
 -.20 .73 .61 -0.08 -0.09 .77
Staple Food (.27) (.28) 
 (.25) .70 (.15) (.12) (.20) .72
 
Human 36 
 1.31 .36 
 -. 10 .71Investment (:69) (.72) (.62) .25 

16 
.71 .101
 

(7) (6)(.62) (.48) (.82) -1

Other .52 
 .40 -.76 2.4 -105 -2.61


Consumption 
 (.76) (.80) (.69) -.08 (.76) (.59) (.01) .55
 
Total .13 
 .37 .31 .91 18
-.18
Cor.sumption (.21) (.22) (.19) 65 .26) (.20) (.35) 

Sources Estimated from Taiwan Farm Record-Keeping Accounts.
 

*Standard error.
 



Appendix D-1
 

Expenditure Elasticities for Expenditure on Hobbies and Clothing
 

Farm 

Income 


Elasticity 


A .10 

(.63)* 

B .67 

(0.38) 


C .09 

(.26) 

D .55 


(.44) 

E .97 

(.35) 


by Panel of 5 Families 1960-1970
 

Hobbies Clothing

i'ealth Family Size 
 2 Income ':ealth Family Size
Elasticity Elasticity Elasticity Elasticity Elasticity R2
 

.37 1.71 -233 2.55 5-2

(.77) (2.31) (1.34) (1.62) (4.09) .12
 
2.1? 2.54 
 1.6o •34 5.75(0.78) (2.57) .65 (.69) (1.41) 4.c6) .38
 

.10 .65 -48 .02 1.30
 
(.10) (.23) (1.79) (.72) (1.64) -. 29

1.00 -2.07 .43 .74 .6o -.61
 
(.L4) (.89) (.23) (.23) (.47) .70
 

-.33 3.53 .51 .48 
 -.06 2.76
(.23) (2.25) (.39) (.26) 
 (2.51) .24
 

Source, Estimated from Taiwan Farm Record-Keeping Accounts.
 

*Standard error.
 



Appendix D-2
 
Expenditure Elasticities Expenditures on Housing and Utility
 

by Panel of 5 Families 1960-1970
 

Farm Housings 
 Utility

Income '6ealth Family Size 
 Income
Elasticity Elasticity Elasticity Wealth


Rd Elasticity Elasticity 


A 1.03 
(1.35)* 

.60 
(1.64) 

13.33 
(4.93) 

.44 1.76 
(.94) 

-2.08 
(1.14) 

1.64 
(.82) 

-1.43 
(1.68) 

1.26 
(5.57) 

.61 
(.44) 

-2.99 
(.91) 

C -.20 
(1.33) 

.12 
(.53) 

1.28 
(1.21) -.07 

-1.03 
(.75) 

.15 
(.30) 

) 1.23 .69 1.15 .84 .18 25 

E 
(.29) 
1.74 
(.82) 

(.29) 
-.62 
(.56) 

(.59) 

1.29 
(. 35) 

14 

(.34) 

.15 
(.41) 

(.34) 

.20 
(.28) 

Source: 
 Estimated from Taiwan Farm Record-Keeping Accounts.
 

*Standard error.
 

Family Size
 
Elasticity 2
 

-1.85 
(3.43) .16
 

-8.68
 
(3.02)
 

.40 
(.69) -.11
 

-. 77 

(.68)
 

5.15 
(2.70) .08
 

"0
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Appendix E. Map of Taiwan's Agricultural Regions 
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