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ABSTRACT

THE ROLE OF THE AGRICULTURAL SECTOR IN

TAIWAN'S ECONOMIC DEVELOPMENT

by Charles Hsi-chung Kao

The role of the agricultural sector in Taiwan's economic develOpment

was examined, following Kuznets, in three aspects, i.e., product, market

and factor, with special reference to the post-war period.

The product aspect of the agricultural sector was analyzed in two

periods: lQOl-HO and 19u5-62. It was concluded that the means used in

increasing the crop yields in 1901-40 provides "an example of the Japanese

approaches applied in a different setting." But this achievement was not

attained by merely employing resources that had low Opportunity costs as

Professor Bruce Johnston claims. Two modern inputs: fertilizers and

irrigation, were used at quite high costs.

Further progress was made in agriculture during the post-war period.

The total agricultural production increased at an average growth rate of

u.9 percent per year in 1953-60, well exceeding the high population growth

of 3.5 percent per year. Such a rapid increase is not accidental. The

government's "balanced growth" policy embedded in the three Four-Year De-

velopment Plans, with the cooperation of Joint Commission on Rural Recon-

struction, Farmers' Associations, and last but not least, farmers, seem to

be key factors. Within this framework the factors responsible for the in-

creased agricultural output include irrigation, fertilizers, seed improve-

ment, agricultural extension service, agricultural credit, diseases and

pest control, land reform, and U.S. economic aid. By using regression
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analysis, it was found that there was a significant relationship between

irrigation, fertilizers and the unit yield of rice at the 99 percent level

of confidence.

The market aspect of the agricultural sector was analyzed in terms of

selling agricultural products to the domestic and international markets,

and purchasing farm inputs and consumer goods from the non-agricultural

sector. The discussion on this aspect was closely related to the changing

structure of the economy as a whole.

The factor aspect of the agricultural sector essentially involves a

transfer of capital and labor. The items of capital transfer include the

low government purchasing price of rice, the high government exchange price

of fertilizers to rice, the land tax, agriculture's share in domestic

capital formation and in earning foreign exchange. The second type of

transfer is labor migration. The estimated out-migrants from agriculture

were about 350,000 persons during 1951—60. If the past investment in each

out-migrant is assumed to be NT $5,000, then the contribution made by the

agricultural sector during this period amounted to NT$ 1.75 billion.

The three aspects (contributions) of agriculture to economic develOp-

ment were also measured by using Kuznets' formulas. These estimations

confirm Kuzents' conclusion that_agriculture, strategic in the early phase,

diminishes in relative weight in the economy as a whole in the process of

development.

Two important policy implications drawn from this thesis are (l)

Taiwan's empirical success in following a "balanced growth" approach in

economic develOpment, and (2) the existence of large potentials for im-

proving agricultural productivity either by applying known methods or by

the introduction of the non-conventional inputs.
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CHAPTER I

INTRODUCTION

The Problem

The role of the agricultural sector in the process of economic de-

velopment has been a controversial issue in the post-war development

literature, as well as in the policy field. It is argued, on the one

hand, by Kuznets, Nicholls, Rostow, etc. that the increase in agricul-

tural productivity is a pre-condition for economic deve10pment. On the

other hand, Leibenstein, Hirschman and others "almost exclusively empha-

size the importance from the outset of the heaviest possible commitments

to industrial development."1 Such arguments cannot be settled or rec-

onciled unless the role of the agricultural sector in the process of

economic development in one or more specific countries is analyzed.

Up to now, much has been debated but too little has been devoted

to analyzing the role of the agricultural sector in the process of

economic development for a developing country. Thus to fill an em-

pirical void, an analysis of the Taiwan (Formosa) experience is select-

ed. It is selected because Taiwan has achieved considerable success,

both in agricultural and general development, despite limited resources

 

1William H. Nicholls, "The Importance of an Agricultural Surplus in

Underdeveloped Countries," Presented as the J. S. McLean Memorial Lecture

at Ontario Agricultural College, (January 1962), p. 3.
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and high population pressure. As Parker and Lendrix pOint out,

In many ways, Taiwan is of larger interest than Japan as

an example of modern agricultural progress. For in contrast

to Japan's more temperate climate, Taiwan has subtrOpical mon-

soon climate much more like that of the Philippines, Thailand,

and other South Asian countries. Taiwan also started much

later than did Japan to improve its agriculture. Too, like

most of the newly deveIOping countries, it still has mainly

an agrarian economy with agriculture accounting for about two-

thirds of its national income3 and 90 percent of its exports

and providing employment of more than half of its people.

In addition, Johnston's study shows that the historical experience of

Taiwan demonstrates the substantial potential that exists for raising

farm output and productivity by techniques that rely mainly on the use of

4 The choice of Taiwan is alsoresources that have low opportunity cost.

dictated by the availability of relatively reliable statistical data and

the author's own background in that area.

As of 1959, Taiwan ranked 30th among 95 lesser-developed nations in

terms of gross national income, and 50th in terms of per capita income.

In recent years, from 1953 to 1960, agricultural production expanded at

an average rate of 4.3 percent per year. It surpassed the high annual

growth rate of pOpulation at about 3.5 per cent. During the same period

the production of rice, the major agricultural product, increased by 16

 

2Frank W. Parker and W. E. Hendrix, "Foundations for Agrarian De-

velopment," Prepared for delivery before the Rural Development Symposium,

Central Treaty Organization Countries, Tehran, Iran, (September 1963),

p. 9.

3It is not correct to say that agriculture still accounted for two-

thirds of its national income. It has constituted 40-30 percent of na-

tional income since 1950.

”Bruce F. Johnston, "Agricultural DeveIOpment and Economic Trans-

formation: A Comparative Study of the Japanese Experience," Food Researgh

Institute Studies, Vol. 3, (November 1962), pp. 223-274.
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percent while the yield per hectare (1 hectare = 2.47 acres) rose by 18

percent. The annual value of exports of agricultural and processed agri-

cultural products represented 93 percent and 68 percent of total export

value in 1953 and 1960, respectively. Also in 1960, 33 percent of na-

tional income originated in agriculture and a little less than half of

the total population was engaged in agriculture. These figures illus-

trate that agriculture has been an important sector in the over-all econ-

omy. Taiwan's agriculture, however, has also encountered numerous diffi-

culties--small size of farm, large size of farm family, unstable prices

of agricultural exports and limited employment Opportunities outside the

agricultural sector, to name a few.

Thus the problem in the present study is to assess the role of the

agricultural sector--not only in terms of its contributions but also in

terms of the problems encountered. The present empirical study then will

be able to throw some light on the currently debated issue of the role

of the agricultural sector in developing countries. It may also prove

useful in suggesting agricultural policies for other developing nations.

Objectives

The over-all objective is to examine the changes in the role of

agriculture as it relates to deveIOpment in Taiwan, primarily during the

post-war period: 1946-62. Iowever, wherever the data permit or long—

run analysis is warranted, earlier periods will also be analyzed. More

specific objectives are to:

l. Analyze the product aspect of the agricultural sector and

factors affecting the increased agricultural output, in the period 1901-

40 and 1946-62.

2. Examine the market aSpect of the agricultural sector as it
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relates to the structural changes of the economy.

3. Investigate the factor aspect of the agricultural sector.

4. Draw some policy implications for other developing countries.

The terms: "product, market, and factor aspects" will be explained

in the section on "methodological issues."

Sources of Data

The present study is based on secondary data at the macro level.

Most of the basic information was obtained from various publications--

yearbooks, research reports, manuscripts, articles, etc.--pub1ished most-

ly by the Joint Commission on Rural Reconstruction (JCRR hereafter),

Industry 2£_Free China (a monthly Journal) and the Department of Agri-
 

culture and Forestry, Taiwan Provincial Government. Data are generally

adequate, but there are still some statistical problems. The national

income data are not available before 1950. The labor force data before

1950 are fragmentary. Production data of the pre-war period might be

subject to some biases. Other economic and financial data are often

fragmentary and the periods covered are not always long enough to show

real trends. All these problems make it difficult to apply any sophis-

ticated approaches. Despite these shortcomings, Taiwan probably has

better data than other develOping nations.

Currently, there are four important publications which deal with

various aspects of Taiwan's economic development during various periods

of time. Johnston studies the agricultural deveIOpment in Taiwan (1901-

40) in summary fashion and in contrast to Japanese agricultural develop-

ment.5 Hsieh and Lee's study concentrates on the production side of

 

SIbid.
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agriculture during the period 1910-56.6 Liu's unpublished Ph.D. dis-

sertation examines certain aspects of agriculture with special emphasis

on the sugar industry since 1950.7 A more recent study by the United

Nations analyzes the interrelationships between agricultural and indus-

trial development in the period 1953-60.8 None of them, however, ex-

amines explicitly the role of the agricultural sector in terms of the

three interrelated product, market and factor aspects. This is another

main reason why the present study emphasizes these aspects, which have

not been fully explored in the past.

Methodological Issue

The essential methodological question raised in this thesis is:

How can the role of the agricultural sector be adequately understood in

the process of economic development? This is indeed a broad question to

tackle. In actual empirical studies, due to the limitation of data and

timing, this question often becomes more Specific but still meaningful:

What contributions has the agricultural sector made during a given period

of time in a given country? The term "agricultural sector"is usually used

in a limited sense referring mainly to farm crOps. We will use this def-

inition throughout the study. A number of economists have discussed the

 

65. C. Hsieh and T. H. Lee, An Analytical Review 2: Agricultural

Development in Taiwan--An Input-Output and Productivity Approach, JCRR,

Economic Digest Series, No. 12, (1958).

 

 

7W. P. Liu, An Economic Analysis pf Taiwanian Agricultural Develgp-

ment Since 1950, Unpublished Ph.D. Dissertation, University of Minn.,

(July 1961).

 

 

8"Relationship Between Agricultural and Industrial Development: A

Case Study in Taiwan, China, 1953-60," Economic Bulletin for Asia and

The Far East, Vol. XIV, No. 1, (June 19635.
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contributions of the agricultural sector to economic deveIOpment theo-

retically. More commonly used are the Kuznets and Johnston-Mellor an-

alyses.g Kuznets points out that agriculture can make three contributions,

i.e., product, market and factor. These three contributions, if simply

stated, mean that "if agriculture itself grows,it makes a product con-

tribution; if it trades with others, it makes a market contribution; if

it transfers resources to other sectors, these resources being productive

factors, it makes a factor contribution."lo Johnston and Mellor list

five contributions: (1) providing food supply; (2) enlarging agricultural

exports; (3) transferring manpower from the agricultural to non-agricul-

tural sector; (4) increasing capital formation; and (5) increasing rural

net cash income as a stimulus to industrialization.

In a recent paper, Witt discusses these two approaches and states,

"Johnston-Mellor concentrates on the cross-sectoral transactions, in-

cluding factors, products and money," and "Kuznets points to three rather

than five contributions and considers them more in relation to economic

"ll
develOpment in general than to other sectors. In addition, more emph-

asis is given to the structural changes in Kuznets' framework than in

Johnston-Mellor's. For these two reasons, Kuznets' approach will be

 

9Simon Kuznets, "Economic Growth and the Contribution of Agriculture:

Notes on Measurements," reprinted in Carl Eicher and Lawrence Witt, Agri-

culture in Economic Deve10pment, McGraw-Hill, (196A), pp. 102-119;

Bruce F.-3ohnston and John W. Mellor, "The Role of Agriculture in Economic

Development," American Economic Review, Vol. 51, (September 1961), pp.

556-593.

 

 

loKuznets, 22: cit., p. 114.

11Lawrence Witt, "Role of Agriculture in Economic DevelOpment," paper

presented at a seminar with the same title at Purdue University, (May 1a,

196“), pp. 9-10.
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adOpted. however, in considering the contribution of agriculture, we

should recognize an element of ambiguity. As Kuznets warns us,

"Since any sector is part of an inter-dependent system

represented by the country's economy, what a sector does

is not fully attributable or credited to it but is con-

tingent upon what happens in the other sector, (and per-

haps also outside the economy.)" But Kuznets also reminds

us, "so long as we keep the semantic caution in mind, and

remember that the capacity of a sector to 'contribute' de-

pends not upon the sector alone, no harm is done by re-

. I o o o o 1"

taining this familiar expreSSion."*f

This may be further supplemented by saying that it takes two to make

a contribution--the contributor (say, the argicultural sector) and the

recipient (say, the non-agricultural sector). For unless the recipient

can use the transfer (say, farm labor), no contribution is being made.

Our primary attention is given to the contributor. For the purpose of

keeping the thesis in a more general scope, in some cases the word "aspect"

is used to substitute for "contribution." Thus Kuznets' three contribu-

tions often become product, market and factor aspects. It is believed

that the role of the agricultural sector will be adequately understood by

examining these three aspects.

It will be noted later that rice is often chosen as a prime example

to illustrate the role of agriculture. This is because in many respects,

rice production is strategic for Taiwan's agriculture. Eighty percent of

I:

..
-armers. Being the ba ic crep, it takes up the best0

'
)

farmers are rice ,

land and is central in crOp patterning. It absorbs most of the time of

the farm family. The utilization of land and labor is focused on rice-

growing, and the production of other crops is subordinated to that of the

main staple.

 

I) O

l“Kuznets, o . c1t., pp. 104-105.
‘—  



Procedure

Since economists are far from unanimous as to the role of the agri-

cultural sector, this results in conflicting policy prescriptions on eco-

nomic development strategy. Chapter II reviews the modern economists'

position on the issue of agricultural vs. industrial developement. Eco-

nomists who have expressed their opinion on this issue are, at the risk

of some over-simplification, classified into three groups.

The first group includes those who emphasize that priority should be

given to the agricultural sector in the early stage of develOpment, or

that agriculture is not inherently inferior to industry.

The second group, often called the "big-push" group, includes those

who, while recognizing the need for raising agricultural productivities,

seem to argue that industrialization should receive top priority. But

each of them provides different justifications.

The third group emphasizes the simultaneous develOpment between

agriculture and industry. A familiar but often misleading term of this

concept is called "balanced growth."

The diversified as well as conflicting pOints of view on the role of

the agricultural sector in a developing country among economists illus-

trates the urgent need for more empirical studies in this area.

As Johnston points out, "The Taiwanese eXperience is interesting as

an example of the Javanese approach to agricultural develOpment in a

13 a brief review of the Japanese case, therefore, isdifferent setting,"

made in Chapter II with special emphasis on the means of achieving and

sustaining agricultural develOpment.

 

13Johnston, pp: cit., p. 252.
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Chapter III presents a general background of Taiwan's economy.

Chapters IV, V, and VI are the main body of the thesis. Three aspects of

the agricultural sector are analyzed in these three chapters, respectively.

Chapter IV provides an historical review of the product aspect of the

agricultural sector in Taiwan. It covers two distinct periods: the

pre-war period, 1901-40, or the period under the Japanese occupation; and

the post-war period, l946-62. An analysis is then made to examine these

factors which affected the increased agricultural output. After examin-

ing these factors, the crucial variables which are most responsible for

the increase in agricultural output are expected to be identified. Re-

gression analysis will be used to test the significant relationship

between fertilizers and irrigation and unit yield of rice. An effort is

also made to measure the product contribution of agriculture to the

growth of total output by using Kuznets' formula.

Chapter V analyzes the market aspect of the role of the agricultural

sector. This includes an analysis of selling agricultural products at

home and abroad, and of purchasing farm inputs and consumer goods from

the non-agricultural sector, and an estimation of the magnitude of agri-

cultural marketization.

In the next chapter, the factor aspect of the agricultural sector

is analyzed, which includes two factors: capital and labor.

The last chapter summarizes the main findings of the thesis and

suggests some policy implications for other developing nations.



CHAPTER II

REVIEW OF LITERATURE

Our review of literature will focus on two issues: First, the

modern economists' position on the issue of agricultural vs. industrial

development. Second, the relevancy of the methods used in Japanese agri-

cultural development to underdeveloped countries, particularly to Asian

countries. Both issues are crucial to the present study. The first one

will enable us to recognize the complex nature of this issue. It thus

helps prevent us from being biased in any one direction in the discussion

of the role of the agricultural sector. The second one will provide for

the developing nations a "workable" and "relevant" model, as some econo-

mists argue, either to imitate or compare, or both.

Modern Bconomists' Position on the Issue of

Agriculture vs. Industrialization

In discussing the role of agriculture in underdeveloped countries,

economists are far from unanimous as to its role in the early process of

economic development. Some economists give the top priority to the agri-

cultural sector; others argue that the industrial sector should proceed

first; and still others advocate the principle of simultaneous growth.

The issues surrounding this subject often have been discussed in terms

of the dichotomy of agricultural versus industrial development. It is

pointed out by Johnston and Mellor that such a dichotomy is false

10
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because it is their contention that "balanced growth" is needed.1

Nicholls realizes that "rising agricultural productivity and industrial

development clearly have much to contribute to each other" and "some con-

sideration of 'balance' is unavoidable." Nevertheless, he indicates that2

It is easy to say that the answer lies in the balanced

agricultural and industrial development. In practice, how-

ever, the underdeveloped country faces the dilemma that,

because its economic resources are by definition severely

limited, their allocation according to the criterion of

balance may spread them so thin that they are below certain

crucial minimum levels which must be exceeded if productivity

and income are to be raised in any direction. Under such

difficult circumstances, it is not possible to avoid policies

which seek to promote, in the short run at least, rather

different rates of development in (say) the agricultural and

industrial sectors.

As suggested earlier, economists who have eXpressed their Opinion on

this issue are classified into three groups. The first group stress that

priority should be given to the agricultural sector in the early stage of

develOpment or that agriculture is not inherently inferior to industry.

The second group argues that industrial deveIOpment should receive more

emphasis than agriculture. The third group advocates the simultaneous

growth between the agricultural and industrial sector. Such classifi-

cation, needless to say, is not a matter of black and white but of dif-

ferent shades of gray. In what follows, we will let each speak for him-

self; the contrasts will stand out sharply and will lead us to a clear

recognition of the diversified point of view involved in assessing the

 

lBruce Johnston and John W. Nellor, "The Role of Agriculture in

Economic Development," 22: cit., pp. 556-590.

2William H. Nicholls, "The Role of Agriculture in Economic Develop-

ment," reprinted in Carl Eicher and Lawrence Witt, Agriculture ip_Economic

Development, McGraw-Hill, (196”), p. lu.
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role of agriculture in the process of develOpment.

The First Group

An increasing number of economists falls into this group. They are

Viner, Rostow, Coale, Hoover, Kuznets, Nicholls, and Oshima. (The list

follows the order of the date of their publications.) As early as in

1952, Viner points out:3

In many countries, the most promising field for rapid

economic development lies in agriculture...There are no

inherent advantages of manufacturing over agriculture, or

for that matter, of agriculture over manufacturing...

He tries to destroy the notion that agriculture is necessarily associated

with poverty and industrialization is necessarily associated with pros-

perity. Thus he reaches the conclusion:u

As long as a country has a comparative advantage in

the expansion of agriculture over the expansion of manu-

facturing the investment in their own estates of their

savings by rural landowners may be the most productive

and the most efficient investment under way in the national

economy.

Rostow recognizes three distinct major roles that agriculture must

play in the transitional process between a traditional society and a

successful take—off. First, agriculture must supply more food. Second,

agriculture must finance the government's economic deveIOpment plan and

third, agriculture must yield up a substantial part of its surplus income

to the modern sector.5 In a recent paper, Rostow makes his point even

 

3Jacob Viner, International Trade and Economic Development, Free

Press, (1952), p. 72.

4

Ibid., p. 135

5w. W. Rostow, The Stages of Economic Growth, A_Non-Communist

Manifesto, Cambridge University Press, (1960), p. 30.
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stronger:6

Radical improvement of agriculture in Asia, Africa,

and Latin American is, I am convinced, a fundamental con-

dition for the maintenance of a high rate of deveIOpment

in those regions, especially their industrial development.

Next, judging from the Indian eXperience, Coale and Hoover conclude

that "Very substantial progress in that most backward part of the economy

(agriculture) was a prerequisite to successful develOpment of the Indian

economy as a whole." They further point out:7

Structural interrelations between agriculture and the

rest of the Indian economy are likely to be such that if one

sector limits the growth of the other, it is more likely to

be a case of agricultural growth limiting non-agriculture

than vice versa. The relationship between these rates of

growth is, however, a flexible one.

In 1959, based on his comprehensive studies on industrial structure

of labor force and national product both in developed and underdeveloped

countries, Kuznets reaches the now widely-quoted conclusion:8

It is a pre-condition of industrialization as a world-

wide phenomena that productivity of labor in agriculture

increases sufficiently to feed, at higher per capita levels,

a larger prOportion of the labor force than could be fed

before. And as our estimates have shown, in most of the

developed countries, product per worker in the agricultural

sector increased more than product per worker in the rest

of the economy combined. At the danger of stressing the

obvious, one may claim that an agricultural revolution --

a marked rise in productivity per worker in agriculture --

is a pre-condition of the industrial revolution for any

sizable region in the world.

 

 

6W. W. Rostow, "Agriculture's Role in Economic Development,"

Foreign Agriculture, Vol. 1, No. 35, (September 1963).
 

7Ansley J. Coale and Edgar M. Hoover, Population Growth and Economic

Development in Low-Income Countries: A Case Study_o£_India's Prospects,

Princeton University Press, (1958), pp. 120-139.

 

 
 

8Simon Kuznets, Six Lectures on Economic Growth, Glencoe, Illinois,

(1959), pp. 59-60.
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It was not until 1960 that a coherent thesis of the importance of

agriculture in the early stages of deveIOpment was presented by Nicholls.

He strongly states:g

Until underdevelOped countries succeed in achieving

and sustaining (either through domestic production or I

imports) a reliable food surplus, they have not fulfilled

the fundamental precondition for economic development.

He also draws some lessons from the Western countries. First, the

existence of a substantial agricultural surplus is a precondition for

industrial development. Second, neglecting agriculture may have serious

repercussions on the rate of general economic progress. Third, "too

rapid a restructuring of a small-scale peasant agriculture into large

scale, mechanized farm units is likely to create a surplus labor force

not easily absorbed into non-agricultural employment."lo

Oshima, in 1962, argues that an "agriculture—first" policy is needed

in view of the present situation in Asia. he suggests the following

policy prescription:ll

An economic develOpment program should meet many-sided

needs. It cannot focus only on growth rates of national

income or external economies or "balance" or food require-

ments. Problems of overpOpulation and unemployment, very

low incomes, excessive urbanization, "unproductive" in-

vestment patterns, food supply, and international trade, as

well as certain social and political implications, must all

be taken into account. In View of all these problems be-

setting Asian countries at their present stage of develop-

ment, it is premature to adopt a policy favoring industriali-

zation. For the present period, a plan to develop the rural

sectors, especially to overcome the stagnation in agriculture,

should be the prime objective of public policy, leaving in-

dustrialization to private capital. Such a program should be

 

9Nicholls, 223 cit., p. MO.

lOIbido, pp. 2u-26.

llHarry T. Oshima, "A Strategy for Asian DevelOpment," Economic DE?

velopment and Cultural Changes, Vol. 10, (April 1962), pp. 302-308.
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continued for a decade or so, until such time as full

employment is reached, and the rural sector has "taken-

off." After this, there can be a switch to a policy

of speeding up industrialization and urbanization.

In the long run, an "agriculture-first" policy may

be the key to the "take-off" of first the agricultural

sector, and then in the next stage the non-agricultural

sector, as was the case in the West.

The Second Group

Economists included in this group are Leibenstein, Higgins,

Hirschman, Prehisch, and Singer. They, while recognizing the need for

raising agricultural productivities, seem to argue that industrialization

should receive tOp priority but each of them provides different justi-

fications.

Leibenstein's position is that the agricultural environment is

generally not conducive to economic develOpment. It is not conducive

to the creation or expansion of an entrepreneurial class, the creation

of new skills and techniques or the expansion of such skills, and the

spread of knowledge and the creation of an intellectual atmosphere that

1 o I o o o T 3 12

leads to tecnnical innovation and inventions. he concluces:

In sum, the growth agents are more likely to be stimu-

lated in an urban, industrial setting rather than in an

agricultural environment.

The mere fact that it often appears that the initial

marginal productivity is greater in agriculture than else-

where does not necessarily imply that the correct invest—

ment policy is to concentrate on agricultural investment.

higgins is generally classified into this group. At one point he

argues that the only means to a "cumulative improvement in agricultural

 

l2Harvey Leibenstein, Economic Backwardness, and Economic Growth,

John Wiley, N.Y., (1957), pp. 263-269.
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productivity" is a public policy "designed to make labor relatively

scarce in agriculture by simultaneously shifting to a more mechanized and

large-scale agriculture encouraging a rapid rate of industrialization."

Nicholls interprets his position and concludes "the logic of Higgins'

position necessitates emphasis on industrialization since, without it,

land consolidation and farm mechanization could hardly increase the scar-

city of labor."13 however, with a sympathetic interpretation of his

statements elsewhere, he may not be as strong a proponent of the "big-
g.)

. . 14

push" as may at first appear. In his own words:

Neither agricultural improvements on the present holdings

nor industrialization will, by itself, break through the par-

ticular vicious circle.

In short, economic development is tantamount to getting

people out of peasant agriculture. Cumulative growth comes

spontaneously only when labor becomes scarce in agriculture

... Industrialization is unlikely to produce the desired

results.

So far as industry versus agriculture is concerned, it

is not a question of balanced growth or unbalanced growth,

but one of balanced growth or no growth at all.

Hirschman applies the concept of linkage effect to favor industri—

alization in the early stage of deveIOpment. He indicates that industries

with the greatest linkage effect (i.e., linked to other industries either

in the purchase of input or sale of outputs measured in input-output

tables) should be develOped first. Since agriculture is low in linkage

effect, and since the industries of complex chemical, machine tool,

steel, etc. are highest, then it follows that such industries of high

 

13Nicholls, 22: cit., p. 16.

UrBenjamin Higgins, Economic Development, W. W. Norton and Co.,

New York, (1959), pp. 3u3-and #55.
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linkage effect should be given high priority. It is Hirschman's position

that the linkage effect argument is much more powerful than the argument

of comparative productivity. He writes:15

The case for inferiority of agriculture to manufacturing

has most frequently been argued on grounds of comparative

productivity. While this case has been shown not to be entire-

ly convincing, agriculture certainly stands convicted on the

count of its lack of direct stimulus to the setting up of new

activities through linkage effects; the superiority of manu-

facturing in this respect is crushing. This may yet be the

most important reason militating against any complete spe-

cialization of underdeveloped countries in primary production.

Oshima recently comments on the linkage effect and states, "this

argument is only plausible if one grants the validity of his assumption

that 'entrepreneurship is not lacking,‘ that 'industrial skills can be

learned by any people,’ and that savings are not insufficient."l6 Witt

also points out that Hirschman does not adequately consider the food and

food processing and marketing linkages in the agricultural sector, thus

underestimates the linkage effect of agriculture.

Another supporter of the idea of the genetic inferiority of primary

production compared to industry is Prebisch.l7 His argument runs as

follows: Improvements in agriculture lead to greater outputs and there-

fore relatively lower prices. Improvements in industry, where labor is

more easily organized and producers can combine more easily to administer

prices, lead rather to higher wages and profits while prices are main-

tained or increased. Therefore a country which specializes along

 

 

15Albert 0. Hirschman, The Strateg of Economic Development, Yale

University Press, New Haven, 319605, pp. 109-110.

16Oshima, 32, cit., p. 315.

l7Raul Prebisch, "The Role of Commercial Policies in Underdeveloped

Countries," American Economic Review Papers and Proceedings, (May 1959);

see also The Economic DeveloPment of Latin American and Some of its

Problems,N.Y., Ilsa"). "‘
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agricultural lines finds the prices of its exports falling relatively to

those of its imports. In other words, the terms of trade move unfavorably

to the primary-producing countries.

Thus Prebisch suggests the policy of import substitution and indus-

trialization for Latin American countries. As a result of this deliberate

policy, agriculture is neglected in some Latin American countries.

Prebisch insists that the industrialization of Latin American is not in-

compatible with the efficient develonment of primary production. The

mere fact, as Meier puts it, however, is that "although aggregate agri—

cultural production has increased since the pre-war period, the rate of

growth has not kept pace with the industrial eXpansion or pOpulation

"18
SPOWth- The result is "on the side of foreign trade, the retardation

in the agricultural sector has resulted in a substantial increase in food

imports and a restraint on the expansion of some eXports."lg

A very similar argument was advanced at about the same time by

07 0 - 0 _.r: O 20 .

mans Singer of the UN Department of Economic Afiairs. Their argument

is often termed as Prebisch-Singer thesis. The policy prescriptions

provided by Prebisch and Singer have been critically refuted by Meier,

 

18Gerald M. Meier, "Export Stimulation, Import Substitution, and

Latin American DeveIOpment," Social and Economic Studies, Univ. College

of West Indies, Vol. 10, No. 1, (March 1961), p. 58.
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Ibid., p. 59.

O o q o o . a ,- o - o

hans Singer, "The Distribution or Gains Between Investing and

Borrowing Countries," AER Papers and Proceeding, (Hay 1950), pp. H73-U85.
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narberler, naer, and many others.

The Third Group

Nurkse, Lewis, Witt, Johnston and Hellor fall into this group who

emphasize the simultaneous development between agriculture and industry.

A familiar but often misleading statement of this concept is called

"balanced growth."

A now-considered classical book in develOpment literature was

written by Nurkse in 1953. he advocates "a frontal attack...a wave of

capital investments in a number of different industries," which he called

"balanced growth."22 To escape the "vicious circle," he suggests the

only way out of the dilemma is "more or less synchronized application of

capital to a wide range of different industries. Here is an escape from

the deadlock; here the result is an over-all enlargement of the market...

The case for "balanced growth" rests on the need for a "balanced diet."

This is the essence of the argument of balanced growth. He also points

out "improved farm productivity is the basic need in the early stage of

development."23 However, in comnaring two cases: an under-populated and

over—populated countries Nurkse provides different policy prescriptions.

 

lGottfield Harberler, International Trade and Economic Development,

National Bank of Egypt, Cairo, T1959); Werner Baer, "The Economics of

Prebisch and ECLA," Economic Development and Cultural Change, Vol. X,

No. 2, (January 1962), pp. 169-182.

22Ragnar Nurkse, Problems of Capital Formation in_Underdeveloped

Countries, Oxford: Basil Blackwell and Mott, Ltd., (19537, p. 5.

 

3
2 Ibid., p. iui.
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It seems to Nurkse that in an underpopulated country an increase in agri—

cultural productivity is particularly important. It should have priority

24

over everything else. For an overpopulated country, he states:25

In overpopulated peasant countries agricultural improve-

ments are not, in my view, a logically primary condition of

economic advance. They should not be neglected; they are

extremely important in practice...and yet it seems plausible

to mention that drastic improvements in farming methods are

not the first crucial prerequisite in the initial stages of

economic progress in a society endowed with large reserves

of surplus labor on the land.

Thus, Witt comments, "for the former he could be categorized as in-

dustry first, for the latter as agriculture first. This certainly is one

type of balance but it is not the type considered here."26

27 Lewis concludes that countries with in-In his well-known article,

adequate agricultural resources relative to their pOpulation (India,

Japan, Egypt, the United Kingdom) should export manufactures and import

agricultural products. It is impossible to imagine India as a truly ef-

ficient agricultural country, but it is easy to see India as an efficient

producer of steel and textiles. This kind of misallocation of resources

occurs in many underdevelOped countries.28 Lewis' position, however,

 

2%

Ibid., p. 52.

25Ibid., p. 5n.

Witt, "Role of Agriculture in Economic DevelOpment," pp: cit., p. 5.

Arthur Lewis, "Economic DevelOpment with Unlimited Surplus of

Labor," The Manchester School, Vol. XXII, (May 1954), pp. 139-191.

28

Cf. Higgins, pp: cit., p. 357



21

cannot be just simply interpretated as favoring industrialization at the

expanse of the agricultural development. In his book,29 published one

year later, he recognizes that the increase in agricultural productivity

is one of the conditions for economic growth. He further states the

interrelationship between agriculture and industry:30

If agriculture stagnates, the capitalist profits remain

a small part of the national income, and saving and investment

are correspondingly small. Smooth economic development re-

quires that industry and agriculture should grow together...

Innovation in one sector of the economy is checked unless

other sectors expand appropriately.

In accordance with the belief that adequate food supply is essential

in the process of economic development, Witt becomes one of the pioneers

in studying the new facet of "surplus farm product disposals" in recent

years. He argues that American surplus farm commodities have made and

can make a contribution to economic development and a higher level of

consumption and welfare in the recipient countries.31

In a recent paper, Witt explicitly points out that agriculture is

an intimately inter-related sector in the deve10pment process. "It

(agriculture) has a role to play, but so do other sectors. A 'balance'

of effort is needed, whatever that may be."32

 

2gW. Arthur Lewis, The Theory 2£_Economic Growth, George Allen and

Unwin, (1955).

 

3°Ibid., p. 277.

31Lawrence Witt and Carl Eicher, "The Effects of United States Agri-

cultural Surplus Disposal Programs on Recipient Countries," Research

Bulletin 2, Agricultural Experiment Station, Michigan State University,

(igsu), p. 63.

32Lawrence Witt, "Role of Agriculture in Economic Development,"

22, cit., p. u.
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The names of Johnston and Mellor are often associated with their

writing on the role of the agricultural sector. Nevertheless, they do

not advocate the policy of "agriculture-first" as one may expect. The

following statement made by them summarizes their position clearly:33

Although this paper has stressed the importance of

agriculture's role in develOpment, we part company with

those who draw the inference that agricultural develOp-

ment should precede or take priority over industrial

exPansion... It is our contention that 'balanced growth'

is needed in the sense of simultaneous efforts to pro-

mote agricultural and industrial develOpment.

The foregoing review of recent literature reflects the conflicting

and diversified views of economists as to the role of the agricultural

sector in the early stage of development. It is hOped, however, that

experience learned from the present study will contribute to resolving

some of the differences.

A Comparable Case: Japan3’4

A survey of the literature of Asian development indicates that no

systematical empirical studies on the role of the agricultural sector are

available. The only exception probably is Japan. Fortunately enough,

 

33Johnston and Mellor, 223 cit., p. 590.

3”In writing this section, the author relied heavily on the follow-

ing sources: Kazushi Ohkawa and Henry Rosovsky, "The Role of Agriculture

in Modern Japanese Economic Development," Economic Develgpment and

Cultural Change, Vol. XI, No. 1, Part II, (October 1960), pp. H3-68;

Bruce E. Johnston, "Agricultural Productivity and Economic Development

in Japan," JPE, Vol. LIX, No. 6, (December 1951), pp. “98-513; Johnston,

22: 2233, Martin Bronfenbrenner, "Some Lessons of Japanese Economic

DevelOpment, 1853-1938." Unpublished paper, (1960), pp. 1-31; and

Nicholls, "The Place of Agriculture in Economic Development," 22: £23,

Lengthy footnotes are avoided.
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for the present purpose, Japan is the most relevant case to examine. As

cited earlier, "The Taiwanese experience is interesting as an example of

the Japanese approach to agricultural development in a different setting."35

In recent years increasing attention has been given to the process of

the Japanese agricultural development. In what follows, the role of

Japanese agriculture is reviewed in more summary fashion, with emphasis

on her means of achieving significant agricultural development and the

relevancy of this experience to the contemporary develOping countries.

Detailed figures of the Japanese achievements are omitted.

In the period of 1860 to 1940's, there took place a decline in the

relative share of income produced and labor employed in the Japanese agri-

culture. The percentage of national income produced in the primary sector

drOpped from 64 in 1878-82 to 17 in l938-H2. The percentage of the labor

force engaged in agriculture was 76 and HM, respectively, in the same

periods. Both of these measures indicate the rapid transformation of the

structure of the economy as an outstanding feature of the Japanese de-

velOpment.

As to the source of financing economic development, from the Meiji

Revolution (1868) onwards, the land tax was the major financial resource

for the Meiji Government: in the period from 1888-1892 the land tax ac-

counted for 86 percent of total government revenue. The agricultural

land tax formed 80 to 90 percent of the general land tax, and thus the

main source of revenue had to be the net product of the farms. This con-

tribution was made possible mainly because of the increase of productivity.

 

35Johnston, "Agricultural Development and Economic Transformation:

A Comparable Study of the Japanese EXperience," 223 cit., p. 252.
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The land tax remained the major source of the government revenue until

1913-17. The land tax then declined to 10 percent to the period 1933-37.

During the period 1878 to 1960, about a 80-year span, total agri-

cultural production in Japan increased almost three-fold and yields more

than doubled. Production increased at a rate of 2.3 percent per year

from 1880 to the first World War and dropped to 1.0 percent the inter—war

period. These rates are about the same as those of the United States for

the same period. After World War II the rate increased tremendously to

5.3 percent per year. Moreover, relying on Johnston's study, Nicholls

concludes that the rising Japanese agricultural productivity contributed

to her development in other important ways. First, it minimized the need

for using foreign exchange for food imports. Second, by holding down

food prices, it reduced the inflationary pressures generated by indus-

trialization and kept wage rates favorably low relative to profits, there-

by encouraging industrial production and exports. Finally, it released

increasing numbers of workers who were needed in the expanding non—

agricultural industries.36

Most economists attribute the increase in agricultural productivity

and output in Japanese agriculture (1880—19H0) primarily to the expanded

use of commercial fertilizers, selective breeding, improved methods of

water, pest control and of cultivating, transplanting, and weeding the

growing plants. The reasons for the rapid increase in the rate of agri-

cultural production after World War II, according to Ohkawa, are: an

increase in the initiative, incentive and capacity of the Japanese

36Nicholls, "The Place of Agriculture in Economic DevelOpment,"

pp: cit., p. 16.
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farmers; technical prog ess through the greater use of fertilizers and

seed improvement; changes in tne combination of enterprises, notably in

the rapid increase of dairy cattle and other livestock enterprises;

further mechanization of auxiliary operations; government programs to

support land reclamation, irrigation and drainage; a government price

support program; and creation of a more effective agricultural extension

organization.37

To summarize the role of agriculture in Japan, her agricultural de-

velOpment was characterized by: (l) a very unfavorable man-land ratio

and (2) a relatively low level of labor productivity in her early stage

of development. Another characteristic is that the Japanese eXperience

demonstrates that agricultural development made only minimal demands on

three critically scarce resources-~investible funds, foreign exchange,

and the high calibre entrepreneurial talent which are indiSpensible for

industrial development. In addition, Ohkawa and Rosovsky observe:38

It would have to emphasize several key relations ob-

served in Japan: an increasing trend in the subsistence

level of the peasantry, increasing real wages in the in-

dustrial sector, almost balanced growth of output in agri—

culture and industry, high rates of saving and investment,

and low capital coefficients.

Now the crucial question is: How relevant is Japanese experience

for other developing countries, especially those in Asia? The answer is

not unanimous. To Bronfenbrenner, "Japanese deveIOpment has come to be

 

7Kazushi Ohkawa, "Significant Changes in Japanese Agriculture Since

19u5," Journal of Farm Economics, Vol. XLIII, No. 5 (December 1961),
 

38 ,

.gp. c1t., p. 66.
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regarded as something of a freak which it would be useless and perhaps

even injurious to emulate."39 He gives four reasons to support his argu-

ment. First, there was a long period of the maintenance of peace and

order. Second, Japan's reservoir of labor, primarily agricultural, not

only was cheap but also was highly skilled along lines adaptable to modern

industry. Third, Japan had a good Opportunity in external trade with low

tariff and less competition in the international market. Fourth, the gap

separating Japanese and Western levels of living in the Meiji Era was

substantially less than the existing disparity between the Western and

underdeveloped countries. It is true that some of the underdeveloped

countries today may not have all the advantages which Japan once enjoyed.

It should also be realized, however, that the underdeveloped countries

enjoy some advantages (or privileges) which Japan did not have then. For

instance, the availability of more know- how, international economic aid

and borrowings, international technical assistance and international

commodity agreements; deliberate government economic planning; people's

"development-consciousness," to name a few in common. Johnston also

points out, "The advances in scientific understanding, particularly

during the past century, represents a possible windfall gain for a

"”0 It seemscountry launching a program of agricultural program today.

that these advantages enjoyed by the deveIOping countries today may be

greater than those once enjoyed by Japan as indicated by Bronfenbrenner.

The author is inclined to accept Johnston's conclusion that "The whole

 

39—03. cit., p. 29.

40

p. 271.

Johnston, "Agricultural Development and Transformation," 22: cit.,
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analysis suggests that the Japanese model is particularly apprOpriate to

Far Eastern Countries.“l Nicholle also reaches the similar con-

clusionzu2

In my Opinion, in the entire annals of world economic

deveIOpment, Japan's achievements are without question the

most remarkable and impressive in terms of its initial

handicaps and, as such still offer the best model for

Asian economic development generally.

Johnston and Nicholls' conclusion becomes more convincing if we

realize that the means of achieving such a remarkable record in agri-

culture was obtained with small direct capital outlay, with a minimum

of social dislocation and government efforts in the social overhead of

agricultural research and extension services. It is heped that the

analysis of Taiwan's agriculture made in the remaining chapters of this

thesis will throw some light on the "Japanese approach to agricultural

development in a different setting."

 

ulJohnston, "Agricultural Productivity and Economic DevelOpment in

Japan," 223 cit., p. 512.

2 . . .

"The Place of Agriculture in Economic Development," op. Cit.,

D. l”.
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CHAPTER III

GENERAL BACKGROUND OF TAIWAN'S ECONOMY

Natural Environment

Taiwan is a sub-trOpical island located 120 miles east of mainland

China. From north to south the island resembles a tobacco-leaf. It is

about 2R0 miles long and 98 miles wide at its broadest point. In area

it totals 13,855 square miles. The size is about equal to America's

Massachusetts, Connecticut and Rhode Island combined. Taiwan has one of

the highest population densities in the world today, averaging 770 per

square mile and 3,000 per square mile of the cultivated land in 1960.

A sub-tropical climate prevails over the greater part of Taiwan,

but in the southern section the climate is trOpical. It is particularly

suitable for rice, sugarcane -- two major crops on the island--and also

well suited to sweet potatoes, tea, pineapple and many other crops.

Rainfall is abundant but its distribution is not even. Earthquakes,

typhoons and floods are natural hazards which often cause heavy losses

of life and damage to property.

0f the natural resources, the cultivated land is 24 percent of

the total land area and the soils are relatively poor. The soil fer-

tility is diminishing because of intensive land use. Hydro-electric

power is an important resource, with an estimated total of about 3.5

million Kw. Taiwan is also well-endowed with forest resources, estimated

at about 2&0 million cubic metres. The island has a coastline of 16,000

kilometres. However, the rich fishery resources of the island's coastal

waters have already been heavily exploited. Mineral resources are

28
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poor except for coal, of which there is an estimated deposit of 200

million tons. But the cost of mining is relatively high due to the

thinness of the coal seams. Other known mineral deposits include petro-

leum, natural gas, pyrite, gold and copper. But the quantity is in-

significant and the grade is low.

Early in the present century, Taiwan was one of the Japanese

colonies. With the conclusion of the first Sino-Japanese War in 1895,

Taiwan was ceded to Japan. The island was restored to China in 19MB,

ending the half-century of Japanese occupation.

Selected Characteristics of Taiwan's Agriculture

Taiwan's agriculture is an important sector in the economy, with

some common and some special characteristics. Some of them, e.g., the

small size of farm and the large size of the farm family, are shared by

most of the other developing Asian countries. These characteristics

impose some limitations on agricultural development. Some of the other

characteristics provide a great deal of stimulus to agriculture, e.g.,

the active role of government and farmers' associations, and the in-

tensive use of fertilizers and land, which may not all be shared by

other developing countries. This mixed type of agriculture presents

both an Opportunity and a challenge in the effort to speed up the rate

of economic development in Taiwan. A brief review of the selected

characteristics of agriculture is discussed below.

(1) Small Farm Size: The average farm size per farm family in 1960 was

1.11 hectares, which is equal to 2.7” acres. (One hectare = 2.97

acres.) The size of farm is roughly determined by the number of farm

families and total acres cultivated. For the 1900—60 period,
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the number of farm families increased by 100 percent against a 60 percent

increase in land in farms. As shown in column 3 of Table 3.1, since

1940 there has been a declining tendency in the average size of farms

due to a more rapid increase in the number of farm families than the

increase of land in farms.

 

 

Table 3.1. Average size of farm and farm families, Taiwan, 1900-1960

Farm families Area Average size Average size of farm

Period (no.) (ha) of farm (ha) families (persons)

(1) (2) (3) (9)

1900-09 368,787 554,481 1.50 5.32

1910-19 373,164 704,248 1.89 5.95

1920-29 395,715 779,110 1.96 5.40

1930-39 417,685 833,369 2.00 6.56

1940-49 507,472 893,944 1.66 6.69

1950-59 718,628 875,070 1.22 6.29

1960 785,592 869,223 1.11 6.84

 

Source: E. L. Rada and T. H. Lee, Irrigation Investment in Taiwan,

JCRR, Economic Digest Series,No. 15, (February),p. 18.
 

(2) Large Farm Family: The average size of farm family has been in-

creasing during the period 1900 to 1960, except during the decades of the

1920's and 1950's, as shown in column 9 of Table 3.1. In 1960, the

The average man-equivalent

1

average size of the farm family was 6.84.

labor force of a farm family is estimated as 3.59.

 

lReportflon an Investigation of Farm Economy, Department of Agri-

culture and Forestry,Taiwan Provincial Government, (1958), p. 9.
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This illustrates that there is a high proportion of young children on

the farm.

(3) Intensive Use of Land: Small farm size and large farm families

necessarily lead to intensive use of land. An increase or even mainten-

Oance of level of living requires an increase in intensiveness of cul-

tivation. The measure of the intensive use of land is reflected in

column 3 of Table 3.2. The multiple crOpping index steadily increased

from 146 in 1946 to 196 in 1952. Then it changed a little in the range

of 190 to 196 in the period 1953-58. A recent report indicates that the

average double crOpping index was 225 among farm record-keeping families

in 1961.2

(9) An Active Farmers' Organization: Farmers' associations are organized

on three levels: 317 township associations, 22 county and municipality

associations, and l provincial association. In addition, five mountain

district farmers' associations were added in fiscal year 1961-62. Farm

families of every village in a township are organized into small agri-

cultural units. There are 9,859 such small units, composed of 782,322

farm families. 0f the total membership, 527,585 or 67.4 percent,

are regular members, and 259,737 or 32.6 percent, are associate members.

It has enabled the farmers, with characteristically small individual

holdings, to pool their efforts and resources. This organization serves

farmers in the area of credit facilities, wholesale purchasing, co-

operative marketing, warehousing, agricultural extension and education.

In carrying out these activities, JCRR has assisted farmers' associa-

tions in rebuilding warehouses and processing facilities, in training

 

2Re ort of Farm Record-kee in Families in_Taiwan, 1961, Department

of Agr1culture and Forestry, PrOV1ncial Government of Taiwan, Taiwan,

(AugUSt 1962), p. 110
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personnel, and in service improvements. JCRR also provided technical

and financial assistance to various farmers' associations in developing

9-K club program, home economics program and adult extension program.

JCRR also made loans to 118 associations for implementation of a unified

credit programs.

(5) Active Role of Government: Two Four-Year Agricultural DevelOpment

Plans were launched by the government in 1953 and 1957, respectively,

and the third one is still under way. Government at every level is de-

voted to the effort of improving agriculture. The most significant

measures carried out by the government include land reform, irrigation,

guaranteed prices for sugarcane, jute, pineapple and tobacco, agricultur-

al extension and education, pest control, credit facilities and others.

The JCRR plays an important part in rendering assistance in nearly every

area and aspect of the development plans.

The Growth of the Economy in the Post-war Period

Agriculture is a part of the whole economy. There is an intimate

relationship between agriculture and the general economy. Before con-

centrating on the agricultural sector in the later chapters, some knowl-

edge about the general economy is needed. For this reason, some key

macro variables, i.e., population and labor force, national income,

national consumption, capital formation and savings -- sometimes they

can be called the "indicators of economic growth" -- are selected for

brief discussion

Population and Labor Force

In the beginning of this century, the total population was a little

over 3 million. When Taiwan was restored to China in 1945, the total
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population went up to about six million. In 1950, total pOpulation in-

creased up to about 7.5 million. 0f the increase, it was estimated about

two million came from the mainland during the period 1998-50.

The average annual growth rate of pOpulation for the past decade

was 3.6 percent, which is among the highest rates in the world. The data

on the natural increase of the agricultural pOpulation and non-agricultur-

al population are not available. The data in Table 3.3 indicate that

the agricultural pOpulation-—increased at a much slower pace than non-

agricultural pOpulation and total population. During this period, the

annual growth rate of the agricultural pOpulation averaged 2.5 percent

as against 9.9 percent for the non-agricultural pOpulation. It is certain

that much rural to urban migration has occurred.

The available information on the labor force is presented in

Table 3.4. Labor is referred to as persons gainfully occupied or able

and willing to work. Due to the shortage of data, the variations in

gainful occupation during the year are not known.

The agricultural labor force declined from 71 percent in 1905 to

56 percent in 1960. however, the total labor force expanded consider-

ably during the whole period from 1.9 million in 1905 to 3.3 million in

1960. The two figures together mean that the increase of the national

labor force during this period was mainly contributed by the faster in-

crease of non-agricultural labor force.

It should be pointed out that during the past decade an interesting

phenomena was recorded: the absolute number of agricultural pOpulation

was less than the non-agricultural pOpulation from 1957 on (Table 3.3).

But the absolute amount of the labor force engaged in agriculture was

still slowly increasing in the past decade except for a slight decrease
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Table 3.3. Total and agricultural population for selected years, Taiwan.

(in thousands)

Percent of agricultural

 

 

Year Total Agricultural pOpulation to total pOpulation

1905 3,123 1,962 62.80

10 3,299 2,2087 63.25

15 3,570 2,280 63.86

20 3,758 2,227 59.26

25 9,197 2,390 56.91

30 9,679 2,539 59.16

36 5,316 2,790 59.29

90 6,077 2,989 99.10

95 - 3,366 -

50 7,559 3,998 52.93

55 9,078 9,603 50.71

56 9,390 9,699 50.09

57 9,690 9,790 99.93

58 10,039 9,881 98.62

59 10,931 9,975 97.69

60 10,792 - -

Average annual

growth rate

1950-59 3.7 2.5

1950-60 3.6

 

Source: Data preceding 1950 were from Taiwan Agricultural Statistics:

1901-1955, JCRR, (December 1956), p. 7; data on and after

1950 were from Economic Bulletin For Asia and the Far East,

Vol. 1, No. 35, {June 19635, p. 30.
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in 1956 (column 2 of Table 3.9).

In this connection, Dovring's analysis of long-term changes in the

composition of the labor force can be examined. He indicates that there

has normally been an increase in the absolute numbers employed in agri-

culture during the early phase of industrialization, but a decline in

absolute as well as relative numbers at a later stage.3 Thus by using

his criteria, Taiwan is still "in the early phase of industrialization."

This seems to be a rather simplified conclusion.

Indicators of Economic Growth

Four key macro variables are selected for analysis, namely, national

income, national consumption, captial formation, and domestic savings.

Due to the lack of national income data preceding 1950, analysis is only

applied to the period l951-60.

Taiwan's real national income (i.e., at constant prices) increased

from 100 in the base period 1951 to 195 in 1960 (column 2 of Table 3.5).

It averaged 7.7 percent per year. Real per capita income, a more crucial

indicator, increased from the base period 1951 to 195 in 1960, at an

annual average rate of 9.2 percent (column 3 of Table 3.5). This means

that, despite of high population growth, Taiwan still experienced a

rapid increase in income per capita.

During the same period, national consumption increased at an even

higher rate. It increased to about 203 in 1960 from the base period 1951,

or an average of 9 percent per year (column 5 of Table 3.5).

 

3Folke Dovring, "The Share of Agriculture in a Growing POpulation,"

reprinted in Carl Eicher and Lawrence Witt, Agriculture ip_Economic

Development, McGraw-Hill, (1969), pp. 78-98.

 

 



Table 3.9. Labor force in Taiwan: total, agricultural, and non-

agricultural, for selected years.

 

 

 

 

Agricultural Non-agricultural

Total

labor

force Percent of Percent of

Year (1000) (1000) total (1000) total

1905 1,909 993 71 917 29

1915 1,693 1,165 71 978 29

1920 1,637 1,737 69 500 31

1930 1,790 1,212 68 578 32

1990 2,299 1,900 62 899 38

1950 2,899 1,788 62.8 1,061 37.2

1955 3,026 1,812 59.9 1,219 90.1

1956 3,015 1,806 59.9 1,209 90.1

1957 3,110 1,810 58.2 1,300 91.8

1958 3,178 1,813 57.0 1,365 93.0

1959 3,272 1,853 56.6 1,919 93.9

1960 3,399 1,877 56.1 1,967 93.9

Source: Data preceding 1950 were obtained from Bruce Johnston; "Agri-

cultural Development and Economic Transformation: A Com-

parative Study of the Japanese Experience," Food Research

Institute Studies, Vol. 3, (November 1962), p. 266; data on

 

 

and after 1950 were cited from Economic Bulletin For Asia and

the Far East, Vol. 1, No. 35, (June 1963), p. 56.
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Capital formation and domestic saving, the major source of capital

formation, also increased during this nine-year period. The total gross

capital formation increased at an annual average of 11 percent. But

domestic sources only increased at an annual rate of 7.5 percent. This

indicates that foreign sources contributed about one third of the capital

formation. Net savings increased at an annual average of 9.3 percent,

as shown in column 8 of Table 3.5.

More insight can be gained if national consumption, capital forma-

tion and savings are all expressed as percentages of national income.

They are shown in columns 10, 11 and 12 of Table 3.5. Expressed this

way, national consumption comprised about 89 percent, net capital forma-

tion about 19 percent, and net savings about 6 percent, of national in-

come, respectively. In this connection, a word can be said about Rostow's

take-off. One of his three conditions required for the take—off is "a

rise in the rate of productive investment from, say, 5% or less to over

10% of national income (or net national product [’INPD"u It is noted

that the rate of Taiwan's net capital formation to national income

averaged 19.9 percent during the period 1951-59. This rate was suffi-

cient to fulfill one of Rostow's conditions on investment rate. As

mentioned above, such a high rate of capital formation was, however,

partly due to the large inflow of external capital in the form of 0.8.

aid.

A UN study based on 1953 prices indicates that the average annual

growth rates of GNP and national income were 6.9 and 6.1 percent during

 

‘4 . .
Rostow, The Stages of Economic Growth, op. Cit., p. 39.
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the period 1959-60. In the same period an average growth rate of nation-

al income per capita was 2.7. Among Asian countries, only Japan exceeded

these rates of economic growth over the same period.5

Government Agricultural Policy

Wise government agricultural policy can influence the direction and

the rate of its agricultural deveIOpment. To examine the agricultural

policy in Taiwan, emphasis is given to the three Pour-Year Development

Plans and agricultural price policy. The over-riding goal of these

Development Plans has been to ensure a simultaneous growth between agri-

culture and industry. The former governor of Taiwan, Chen Cheng, now

the Vice-President, first advocated this policy in the later 1990's and

coined the now widely-quoted statement (loosely translated into English

as follows): "Industrial development stimulates agricultural development

Dand agricultural development, in turn, helps industrial development."

This policy has been closely followed ever since. He symbolized the

intimate relationship between agriculture and industry just like two

wheels of a vehicle or two wings of a bird. They should go together.

K. T. Li, one of the key policy-makers, repeatedly points out that the

guiding principles in development planning is a balanced and coordinated

deve1Opment between agriculture and industry.6 This idea is exactly

what economists nowadays call the "balanced growth" theory. This

"balanced growth" idea has been implanted in these develOpment plans.

"Balanced growth," of course, does not imply an even allocation of in-

vestment funds between agriculture and industry. In the case of Taiwan,

 

5 0

Economic Bulletin for Asia and the Far East, op. c1t., p. 32.

6Li, "Industrial Development in Taiwan, Republic of China,"

Industry 2: Free China, Vol. XX, No. 3, (September 1963), p. 13.
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it means that the Government puts efforts into both sectors in the sense

that neither of them has a necessary or inherent priority over the other

in the development plans.

The specific goals of these Four-Year Plans for the agricultural

sector have been set to insure an adequate supply of goodstr the growing

population, expand the output of exportable crOps, and provide the

domestic processing industries with an adequate supply of agricultural

raw materials. The rationale is to achieve, as the Third Pour-Year Plan

stressed, (a) self-sufficiency in food supply as well as better nutrition

for a growing population, (b) coordination with U.S. aid programs to

gradually achieve economic self-support through increased exports in

quantities and varities of agricultural products, and (c) continuous

support to Taiwan's industrialization by providing industries with req-

uisite raw materials of agricultural origin.

For implementating the agricultural Pour-Year Plan, the Government

has been strengthening the farm extension services and providing invest-

ment, working capital and materials necessary for increasing farm pro-

duction, such as irrigation, drainage, flood control, seedlings, fertil-

izers, pesticides, feed-stuffs, vaccines, etc.7

The financing of agricultural develOpment has been largely con—

tributed by the Government. In each fiscal year, the Provincial Govern-

ment of Taiwan allocates about 15 percent of its total budgeted ex-

penditures for agricultural development. The main portion of the

 r

7T. H. Shen, Agricultural Planning and Production, Committee D,
. ~W

Economic Stabilization Board, Executive Yuan, Taipei, (March 1958), p. 9.
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agricultural budget is assigned for carrying out agricultural extension,

education, administration and experimental purposes. Prefectual and

municipal governments and township offices also finance a small portion

of agricultural development expenditures. Their budget funds are mainly

used for social overhead capital, such as flood control, reforestation

and fishing harbor reconstruction.

The current Third Four-Year Agricultural Development Plan (1961-64)

can illustrate how the Chinese Government deliberately takes measures to

increase agricultural production.

In carrying out this Plan, the Government is devoting its efforts:

(a) to increase farmers' income: through efforts to continue a vigorous

farm credit program. The Government also attempts to finance 50 percent

to 70 percent of the cost of irrigation develOpment project. (b) To

improve the marketing channels of agricultural products. Due to the

seasonality of agricultural production the Government devotes efforts to

strengthen marketing and transportation facilities and market management.

As the Plan states, the Farmers' Associations, with a total membership

of over 85 percent of the farmers on the island, are assigned a more

active role in transportation, marketing, warehousing and processing of

farm products on a c00perative basis. The Farmers' Association is given

financial and technical assistance in all these undertakings. (c) To

provide technical assistance. The Government is expanding the training

program of agricultural technicians and strengthening the coordination

of educational, research and extension programs. At present, Taiwan has

about 2,800 junior and senior agricultural technicians, in addition to

some 6,000 technical workers at lower levels. Provision is made in the
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Plan to send about 50 of them each year to receive higher training abroad,

so that an additional 200 technicians of high calibre may be available at

the end of the Plan.

To implement these programs and many others not mentioned above, re-

quires the total amount of NT $8 billion during this four-year period.8

Approximately uu percent of this outlay is expected to come from private

sources, and the remaining portion, 56 percent, from Government sources

and the U.S. Aid Fund.

Since price policy also plays an important part in affecting the

agricultural production, a brief discussion of it is warranted. In

recent years increasing attention has been given to price stabilization

rather than to price support programs. Thus the achievement of price

stability has become one of the main government policy goals. Such em-

phasis is easily understood because extensive support activities are not

possible due to the limited funds available to the Government for carry-

ing out such programs.

The methods used by the government to stabilize the prices of agri-

cultural proaucts and industrial products, as noted by a Uh study,9

differ. In the industries, the cost approach was used. For instance,

since electric power is one of the big cost items to certain industries,

the Government's efforts were to ensure a cheap supply of electric power

to those industries. In agriculture, the cost approach was often neglect-

ed. For instance, the government kept the cost of commercial fertilizer

 

8The foreign exchange rate of New Taiwan dollar (N.T.) to one

American dollar was 15.7, 36.4 and 00.0 in 1953, 1958-60, and 1961-62

respectively.

gEconomic Bulletin for .sia and the Far East, op. cit., p. 51.
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above the level in foreign markets despite the fact that it is an impor-

tant item of farmers' eXpenditure.

Historically, the rice price policy has been the main concern of the

government because it is not only the major agricultural commodity in

terms of the total value of agricultural products but also it is the most

important single item of an average family's expenditure. To stabilize

the price, a support price for rice was not used in Taiwan. Instead, a

procurement schema was introduced. The schema enables the government to

accumulate annually up to 30 percent of the rice crop through the collec-

tion of rice as payment in kind for the land tax and for the cost of

fertilizers, and through the compulsory purchase of rice from the farmers.

The government also controls rice exports and imports. Thus it can ef-

fectively regulate the market supply of rice, and in turn, the market

price of rice. Thus it should not be surprising that on the one hand,

the cost of fertilizers was kept above the market level, and on the other

hand, the price of compulsory purchase of rice paid by the Government was

kept lower than its market price.lo The stabilizing program for rice, so

far as the consumers are concerned, has been considered a success in re-

cent years.

There also has been price stabilization program for the growers of

sugarcane. Owing to the downward trend of sugar price in the world market,

the purchase price paid by the Taiwan Sugar Corporation to the sugarcane

farmers was not high enough to induce farmers to grow sugarcane. While

the prices for rice and sugarcane were not favorable to farmers, there is

no evidence that the economic position of the farmers in general has de-

teriorated. This is mainly due to the substantial improvements in the

 

loUnder these circumstances, rice farmers have made a tremendous con-

tribution to the Government revenue. A detailed discussion will be pre-

sented in Chapter VI.
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yields of creps per unit of cultivated land.ll

There are other types of program for tobacco, jute, pineapple and

mushrooms. Some of these programs are supported by Government, others

are Operated by the industry itself. There are still others, i.e., tea

and citronella oil, which are not covered by any program.

The price policy for agricultural products, under the present cir-

cumstances, is, to a large extent, regulated by the Government. But the

Government claims to aim at an eventual realization of a free market

mechanism.

Finally, a word should be said about the general level of prices in

Taiwan. A persistent and appreciable rise in the general level of prices

is known as inflation. Economists differ as to the role of inflation in

economic growth. It seems generally agreed, however, that hyperinflation

will definitely impede economic growth. But creeping inflation, e.g.,

general price level rising at less than 4 percent per year, is often

argued to be the cost which must be paid in order to accelerate develop-

ment. For instance, Hansen contends that we need not worry about in-

flation if price level rises at no more than Q-H percent annually.12

Table 3.6 presents the evidence of inflation in Taiwan. Using 1953

as the base period, the wholesale prices increased from 100 to 187 by

1961. This means that the average rate of price rise was about 10 per-

cent per year during the nine-year period. With this high rate of

 

llEconomic Bulletin for Asia and the Far Past, op. cit., p. 51.
 

12A. H. Hansen, The American Economy, New York, McGraw-Kill,

(1957), p. 45.
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Table 3.6. Index numbers of wholesale prices, in Taiwan, 1952-1961.

(1953 = 100)

 

Year Wholesale prices

1952 92

1953 100

195“ 102

1955 117

1956 132

1957 141

1958 1u3

1959 159

1960 181

196l 187

 

Source: Industry of Free China, Vol. XVIII, No. 3, (September 1962),

p. llu.

 

inflation, Taiwan still experienced a high rate of development and pro-

vides another example of the coexistence of inflation and develOpment.l3

 

3In repudiating the concept of those "required preconditions" for

development, Hirschman provides historical and recent experiences in

Germany, Italy, Columbia and Brazil to show that the required pre-

conditions might be skipped. He states that "Brazil experiences de-

velopment in the absence of monetary stability." In this sense, the

Taiwan eXperience seems to serve another example. See his article,

"Reflections on Economic Development Policy," reprinted in Eicher and

Witt, Agriculture 22 Economic Development, 223 3333, p. 395.
 



CHAPTER IV

THE ROLE OF THE AGRICULTURAL SECTOR: PRODUCT ASPECT

The product aspect (contribution) of agriculture to the economic

growth of a nation comes from a rise in farm production within the sector

itself. As Kuznets clearly states, "An increase in the net output of

agriculture, in and of itself, represents a rise in the product of the

country--since the latter is the sum of the increases in the net products

1 . . . . . .
0f the several sectors." Thus this Chapter presents first a brief his-

torical review of the increase of agricultural output during the periods

of 1901-H0 and l9H5-62. The period 1910-40 is the pre-war period, or

period under the Japanese occupation; and the period 1986-62 is the post-

war period, or period after the restoration of Taiwan to China. The Far

period, 1941-45, is omitted because of its abnormal situation. Analysis

is also given to the factors which affect the increased agricultural

output in each period.

Agricultural Output in the Pre-war Period: 1901—80

First, a few words need to be said about the general situation

under the Japanese rule. Immediately after Taiwan was ceded to Japan in

1895, the Japanese launched a comprehensive land survey between 1898 and

 

Kuznets, 0p. cit., p. 105.

M7
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1905 and compiled the census of Taiwan in 1905 and 1915.2 The main

effort of their SO-year occupation, from 1895-1945, in Taiwan can be

summarized in the following areas:3

(1) A well-developed system of land and ocean transportation, an

abundant supply of electric power and a banking system were created.

These constituted the very foundation for Taiwan's later development.

(2) Since Japan deveIOped Taiwan as a colonial type economy-~to

supply food and raw materials to Japan and import industrial goods from

her, natural resources were given special emphasis. Rice and sugar were

the two major agricultural products and the most important exports.

Industrial development lagged behind because of political reasons.

Sugar manufacturing was the most important industry. Others, also re-

lated to agriculture, were fruit canning, vegetable oil, and tea pro-

cessing. In the later years, as Japan's war preparations were stepped

up, chemical industries (such as basic chemicals and fertilizers) and

heavy industries (such as petroleum refining, aluminum, steel, machinery

and shipbuilding) were inaugurated. Shortly before the end of World

War II, textile and paper industries also were develOped.

(3) During the whole period, technical and managerial skills were

all supplied from Japan. For this very reason, immediately after the

war, Taiwan's economic development ran into great difficulties as a

result of the repatriation of the Japanese.

 

2G. W. Barclay, Colonial Development and Population i2 Taiwan,

(Princeton, 195”), p. 10.

3 O O O

K. Y. Yin, "Economic Development in Taiwan: Record and Prospects,"

Industry of Free China, Vol. XVI, No. 6, (December 1981), pp. 5-11.
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Now turn to the agricultural sector. In the pre-war period 1902—

1990, the production contribution of agriculture to the whole economy

is recorded in Table ”.1. Agriculture, except for the l930's,accounted

for more than 50 percent of the total production of the whole economy,

shown in column 4 of Table ”.1. In this forty-year span, agricultural

production increased eight—fold from the base period 190? to 1936-40.

Such a tremendous increase in agricultural output clearly is what

Kuznets calls the product contribution of agriculture to the economy.

Table 9.1 Index of total production and agricultural production,

Taiwan, 1902-90

Base period: 1902 = 100
 

Agricultural Ratio of agricultural to

 

 

Year Total production production total production

(1) (2) (3) (u) = (3) x 78.3

(7)

1902 100 100 78.3

1906-1910 132 118 70.0

1911-1915 197 158 62.8

1916—1920 949 302 53.3

1921-1925 612 ”06 52.0

1926-1930 752 505 52.6

1931-1935 869 N91 99.5

1935-19uo 1,361A 834 48.0

 

AThe date on 1939 and 1940 were lacking. This figure was the average

of 1936-1938.

Source: Computed from S. W. Chow, The History of Taiwan's Economy Under

the Japanese Occupation, Bank of Taiwan, (September), pp. 15-16.
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A fairly satisfactory picture of the changes in agricultural output

can be obtained by focusing on three major crOps, i.e., rice, sweet

potatoes and sugarcane.

the agricultural sector.

They were of overwhelming importance within

As of 1939, rice, sweet potatoes and sugarcane

claimed 57, 12 and 10 percent, respectively, of the total planted area.

Rice and sugar accounted for 50 and 20 percent of the total value of

agricultural output PeSDeCtiV81Y~

yield and production for the three major crOps.

Data in Table ”.2 show the area,

 

 

 

Table 4.2. Taiwan: index numbers of area, yield, and production (in

calorie equivalent) of rice, sweet potatoes, and sugar,

1901-1940.

(1901-10 100)

Rice Sweet potatoes S gar

Pro- Pro- Pro-

duc- duc- duc-

Period Area Yield tion Area Yield tion Area Yield tion

1901-10 100 100 100 100 100 100 100 100 100

1911-20 112 109 117 12a 103 128 323 95 306

1921-30 128 120 154 137 13” 183 371 164 608

1931-90 152 145 220 199 168 251 387 298 1,155

 

Source: Based on data in Chinese-American Joint Commission on Rural

Reconstruction, Taiwan Agricultural Statistics 1901-1955,

pp. 6, 20, 32, an.

During the

fold along

production

99 percent

period 1901-1990, rice production increased more than two-

with about a 52 percent increase in area cultivated. The

of sweet potatoes increased two-and-half-fold with about a

increase in area planted.

expansion in sugar output.

There was close to a twelve-fold

Though there was a four-fold expansion in the
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area cultivated, the yield of sugar per hectare of cane tripled between

1901-10 and 1931-”0. Within this forty-year span, the increase in the

output of these three major crops was more impressive than that achieved

by Japan between the 1880's and the decade 1911-2O.L'L As noted in Chapter

II, the success of Japanese agricultural development was mainly due to

the expanded use of commercial fertilizers, selective breeding, improved

methods of water and pest control, etc. So was the case in Taiwan.

Factors Affecting the Increased Agricultural Output

It is generally agreed that the increase of crop yields and produc—

tion of the major crops in Taiwan was mainly a result of the combined use

of varietal improvement, commercial and family-supplied fertilizers, and

improvement of farm techniques.

The large increase in sugarcane yields, for instance, resulted from

improvement in cane breeding. "The early efforts at varietal improvement

in Taiwan emphasized pure line selection of native varieties characterized

by high yields... It is reported that this substitution of inferior native

with superior native varieties raised yields by 10 to 30 percent, although

the increase of yield indicated by the over-all crOp statistics was small

until 1920."5 The improvement in rice seed also raised yield by 23 per-

cent in the 1920's.6 Introduction of the Ponlai varieties was a key

factor in expanding rice exports to Japan. At the same time farmers were

encouraged to use more green-manure and commercial fertilizers. Warehouses

for rice storage were also built in various places in the island to reduce

 

uJohnston, "Agricultural Development and Economic Transformation,"

op. cit., p. 253.

51bid, p. 256.

68. W. Chow, The History of Taiwan's Economy Under the Japanese

Occupation, Bank of Taiwan, (September 1958), p. 36.
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losses caused by the previously poor storage facilities.

Increased use of composts and other farm-supplied manures was be-

lieved to have very favorable effects upon the rising crOp yields, but no

data are available concerning their quantitative importance. Imports of

chemical fertilizers rose rapidly from negligible levels during the 1901-

10 period to between three and eight million Taiwan dollars in the 1930's.

Expressed in terms of the percentage share of the total value of imports,

fertilizers increased from 1.3 in 1901-10 to 19.9 percent in 1931-90.7

Improvements in farm techniques also contributed to higher yields.

It is reported that before the Japanese occupation rice was planted by

broadcasting, whereas under Japanese influence it came to be almost en-

tirely transplanted. The extension of irrigation facilities was another

important factor. Large-scale irrigation projects were undertaken direct-

ly by the state government and small-scale irrigation works were con-

structed and maintained by the local water resource utilization assoc-

iations. Public funds were made available to finance all or part of the

projects. As a result of these various irrigation projects, the irrigated

areas, expressed as a percentage of the total cultivated area, were in-

creased steadily throughout the whole period from 28 in 1903 to 61 in 1990.

The percentage increase in cultivated and irrigated areas was 60 and

252 percent, respectively, from the base period 1903 to 19140.8 The in-

creased irrigated areas were generally used for raising rice which was a

 

7Ibido’ Do lsu-lSSo

f
r
,
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relatively labor intensive crop. It was expected that this would lead to

an intensive use of labor and land. Since both of these factors had low

opportunity costs outside the agricultural sector, an intensive use of

them would be economically advantageous. Whether the expectation is true

or not can well be examined by using the multiple crOpping index. Un-

fortunately, the earliest data of multiple crOpping index started in 1939.

It was estimated that the multiple cropping index was 127, 130, and 132 in

1939, 40, and 41 respectively.9 These data do not throw much light on

the preceding period with which we are more concerned. Although there

were no data available to verify our expectation, economic historians

usually agree that multiple cropping did increase rapidly.

The increased output of sugarcane and rice was partly contributed

by the expansion of irrigation facilities. Table U.3 indicates the

possible effects of irrigation on the unit yield of sugarcane and rice.

Data in the table show that rice production per chia increased two—fold

and sugarcane went up to 48-fold. There were probably some other reasons

to explain such an unbelievably high increase in sugarcane production.

But data at hand are not adequate to give any further analysis.

To what extent can the increase in crop yield be attributed to the

use of fertilizers and irrigation? To attempt to answer this question, a re-

gression analysis is used to test the significant relationship between the

use of fertilizers, the expansion of irrigated land and unit yield of rice.

 

9Taiwan Agricultural Statistics, 1901-1955, 323 cit., pp. lu-lS.
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Table 9.3. Procuction of sugarcane and rice per cnia before and after

irrigation in Chi-Nan area, Taiwan

 

Before irrigation After irrigation Percentage increase

 

(1920) (1930) (2)

Commodity (1) (2) (3) : 137-x 100

Sugarcane 93.83 cattyB 21u0.u9 catty u,890%

Rice 8.1 piculC 16.55 picul 204%

 

Al chia = 2.397 acres

Bl catty 1.102 pound

Cl picul 2.69 0.8. gallon

Source: 8. W. Chow, The History of Taiwan's Economy Under the Japanese

Occupation, Bank of Taiwan, (September 1958), p. 28.

 

 

 

Equation 1: period 1922-38

Y = 59.096 + 0.0817 F + 0.277 I

(50202)}?
(.u86)*

(3.861).):

9

Numbers in parentheses are t-values.

where Y: rice production per crOp hectare (kg)

F: fertilizer applied to rice (kg)

I: expanded irrigated hectares

R2 = .899 = the percent of total variation in rice

production explained by the equation.

t z.99 2.977

degrees of freedom = 11+

standard error of estimate = 3.819

partial correlation coefficient of F = .129

partial correlation coefficient of I .718

The t test indicates that there is a significant relationship be-

tween Y and I at the 99 level of confidence. An increase in an irrigated

hectare will cause a .28 kg increase in rice yield, given other factors

constant. But there is no significant relationship between Y and F.
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One should not conclude that fertilizers have no effects on rice yields.

One reason for this "not significant relationship" could be that a high

inter-correlation exists between fertilizers and irrigation. Or other

factors such as improved crop varieties, cultivation methods, or pest

control, also contribute to the increase in unit yields. Though both

irrigation and technology have advanced over time, data do not permit a

farmer by farmer comparison.

Other economic and social factors contributed to the increase of

agricultural output. Especially noteworthy was the establishment of

domestic peace, an effective political administration, and a well—defined

land tenure system, and the investment in social overhead capital.lo

The key factors discussed above which contributed to the increase of

agricultural development in Taiwan were similar to those most responsible

for Japanese agricultural development. In this sense, Johnston's con-

clusion that "Taiwanese experience is an example of the Japanese approach

applied in a different setting" is understandable and justified. If the

Japanese approach was successfully repeated in the pre-war Taiwan's case,

with the additional advantages enjoyed by the develOping nations today

(these advantages were discussed in Chapter II), there is no reason to

accept the Bronfenbrenner's pessimistic conclusion that the Japanese

approach cannot be emulated by the developing nations.

Johnston further concludes that the historical experience of Taiwan

demonstrates the substantial potential that exists for raising farm out-

put and productivity by relying mainly on the use of resources having

low Opportunity costs. It seems to the author that this statement re-

quires qualifications. It has been shown that the increased agricultural

 

loJohnston, "Agricultural Development and Economic Transformation,"

oi. Cit.’ p. 253.
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output in Taiwan was a result of a combination of factors. Among them,

irrigation and chemical fertilizers seem to be the two main ones. As

indicated earlier, chemical fertilizers imported from Japan accounted for

about 15 percent of the total value Of imports in the 1930's. No other

single commodity exceeded the percentage share of fertilizers in the

total value of imports in this period. The investment and outlays for

irrigation was not small. Total investment and Operational outlays

amounted to 125 and 226 million at current prices, in the period 1921-30

and 1931-90 respectively, shown in Table 9.4.

 

 

 

Table 4.4. Investment and Operational outlays for irrigation, by govern-

ment and irrigation associations, and by decades, Taiwan,

1901-1910 to 1931-1940 .

icurrent prices)

Investments Total

investment

Irrigation OPQP‘ and Oper-

asso- at 101181.; at ional

Decade Government ciations Total OUtlaYSa outlays

1901-1910 2,873,986 290,900 3,119,886 9,708,591 7,823,927

1911-1920 7,699,866 798,200 8,998,066 16,143,890 29,691,956

1921-1930 30,562,910 56,530,798 87,093,708 138,952,179 226,045,887

1931-1990 8,193,228 18,006,943 26,199,671 98,885,852 125,055,523

 

AIncluding repair, maintenance and administration costs.

Source: E. L. Rada and T. H. Lee, Irrigation Investment in Taiwan, JCRR,

Economic DigestSeries,Pku 15, (february 1963), ET 37.

 

The author is inclined to conclude that the rising farm output in this

period was achieved not only by the eXpected intensive use of resources,

i.e., labor and land, with low Opportunity costs outside the agricultural



57

sector, but also by the introduction of modern inputs, i.e., fertilizers

and irrigation, at quite high cost.

There are several aspects of economic transformation which deserve

brief discussion. They include the change in the farm labor force and

agricultural pOpulation. The farm labor force accounted for 71 percent

of the total labor force in 1905 and 1915; it still remained 68 percent

in 1930, and then declined to 62 percent in 1990 (Table 3.4). In other

words, during the 35-year span, the percentage of the farm labor force to

the total labor force drOpped 11 percent. It was a slow decline, at

about 0.3 percent per year.

The trend of the agricultural pOpulation shows about the same slow

path of proportionate change as the farm labor force. Table 9.5 indicates

that it averaged 63 percent in the decade of 1911-20 and declined to 53

Table 4.5. Ten-year average of agricultural pOpulation and its percent-

age share of total population, Taiwan, 1910-50.

 

 

Agricultural % of agricultural pOpulation

Year population to total pOpulation

(l) (2) 13)

1910-1920 2,258,681 63.1

1921-1930 2,361,561 56.0

1931-1990 2,782,990 51.5

1991-1950 3,535,899 52.8

 

Source: Taiwan Agricultural Statistics, JCRR, (1962), p. 7.
 

percent in the 1990's. In other words, the ratio of agricultural pOpu-

lation to total pOpulation drOpped 12 percent during the 30-year span

(1915-95), also averaging only a bit over 0.3 percent per year. But as

indicated in column 2 of Table 4.5, the absolute number of agricultural
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population has been steadily increasing.

The slow path of economic transformation was also reflected in a

slow urbanization. As late as 1940 there were only three cities with

100,000 population. The Japanese deliberate colonial policy appears to

be the basic explanation for the lack of rapid structural transformation.

But it should also be noted that the percentage share of industry to the

total value of production in the whole economy went up steadily. It in-

creased trom 17 percent oi the total value of production in 1902 to 35,

40, and 43 percent in 1927, 1932, and 1937, respective y.il

Three other effects resulting from the Japanese colonialization

policy also deserve brief discussion.

(1) The lack of funds for investment in industries by Taiwanese:

Table 4.6 shows that the source of investment in industries was over-

whelmingly supplied by the Japanese.

In small corporations, Japanese provided 60-73 percent of the

total investment compared to 39-26 percent supplied by the Taiwanese in

the period 1934—41. In big corporations, Taiwanese only provided 3.6 to

2.8 percent in the same period shown in part (b) of Table 4.6. The

investment in corporations provided by the Taiwanese in either case de-

clined steadily. This, however, does not imply that foreign investment

is undesirable. We merely try to point out that only a very small

portion of investment in industries was provided by the Taiwanese.

(2) Limited educational Opportunities for Taiwanese: This can be

readily seen in the low rate of admitted students of the total eligible

 

11 .

S. W. Chow, pp, c1t., p. 6?.
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Table 4.6. Sources of investment by Japanese and Taiwanese, Taiwan,

1938-41

(a) Small corporations with investment 200,000 to 5,000,000

 

 

 

 

 

yuan

Total Source of investment

Investment Japanese Tai-

Year (1,000) in Japan in Taiwan Total wanese Other %

1938 72,076 25.5% 34.1% 59.6% 38.5% 1.9% 100%

39 80,588 27.4 34.6 62.0 36.3 1.7 100

40 93,433 31.9 35.8 67.7 30.9 1.4 100

41 117,619 36.4 36.3 72.7 25.5 1.8 100

 

(b) Big corporations with investment over 5,000,000 yuan

 

1938 302,184 71.7 18.5 96.2 3.6 0.2 100

39 325,811 76.9 19.7 96.6 3.1 0.3 100

40 361,810 75.6 21.1 96.7 3.0 0.3 100

41 414,210 76.5 20.4 96.9 2.8 0.3 100

 

Source: S. W. Chow, The History of Taiwan Economy Under the Japanese

Occupation, Bank of Taiwan, (September 1958), p. 76.

 

 

 

students and extremely low number of students in junior college, shown

in columns 2 and 4.‘ 1"};

(3) The dominant position of the Japanese: Politically, the

Japanese held every key position at every level of the government.

Economically, the Japanese also monOpolized industries and banking.

As a result of these combined effects, Taiwan, under Japanese

rule, appears to have obtained substantial progress in agriculture but

without the same development in other sectors.
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Table 4.7. Number of Japanese and Taiwanese students, 1926.

 

Primary education

 

 

Rate of admitted High Junior

students to the school college Pro-

Nation- No. of total eligible (7th-11th (12th-14th fessional

ality students students grade) grade) school

Japa-

nese

(per—

son) 23,711 98.2% 6,856 220 477

Tai-

wan-

ese

(per-

son) 210,727 28.4 4,642 28 251

 

 

 

Source: 8. W. Chow, The History of Taiwan Economy Under the Japanese

Occupation, Tank of Taiwan, September 1958), p. 308.
 

Agricultural Output in the Post—war Period: 1946-62

In turning to the post-war agricultural development, the general

{
—
4
o

0
)economic situation since 1946 is examined in a summary fashion. Th

dshort span of years is usually divided into three periods. The firs

period covers 1946 through 1952. It was a period of recovery and re-

habilitation after the war. No great improvement of the economy was

immediately expected. In the period 1949-52, there were shortages of

goods, distorted production, budget deficits and vicious inflation. This

was partly due to the sudden inflow of peOple evacuated from mainland

China. Under such Circumstances, the immediate goal of the Government

was to stabil1ze the economy. The main effort during this period thus

was not given to long-range economic develOpment, but to an all—out in-

crease or output in order to comha inflation.
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The second period covers the years of 1953 to 1956, or the First

Pour-Year Economic Development Plan. An improvement of the economy be-

came evident. Inflation was not as serious as in the first period.

Still, problems such as budget deficits, shortages of foreign exchange

and goods remained. 0n the other hand, rehabilitation efforts made in

the first period began to have their effect. People had more confidence

in investing their money in new industries, i.e., petroleum refining,

fertilizer, glass, etc. A new tendency to operate businesses on a long-

run basis was in the making.

The main objective of the First Four-Year Plan was to raise the

level of production. The Plan was divided into two parts: industry and

agriculture. The main emphasis in agriculture was given to the improve-

ment of seeds and production methods to increase both output and unit

yield. The industrial development concentrated on mining, manufacturing,

electric power, transportation and communications. Seventy percent of

the total investment outlay of the Plan was used in industry and thirty

percent in agriculture.

The achievements of the Plan were evident but not impressive. All

the major projects were carried out, but some lagged behind schedule.

Substantial progress was witnessed in the production of agriculture

and industry. Agricultural output rose by 22 percent and industrial

output by 55 percent, from the 1953 base. The main area in which actual

performance fell far behind the target was in the balance of payments.

The third period includes 1957 to 1960, or the Second Four-Year

Plan period. Inflation in this period was further mitigated. As the

general public gained a growing confidence in the New Taiwan Dollar,
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the volume of saving deposits rose steadily and the hoarding of goods,

gold and U.S. currency lost their attractiveness. However, two un-

exPected events interrupted the smooth pace of development. Pirst,the

events following the tension and artillery bombardments of the Quemoy

Island led to a sudden increase in government expenditures, which in

turn led to a wide inflation of market prices in the following Winter

and Spring. Second, devastating floods in August, 1959 caused severe

damage to cultivated land, private properties and production facilities.

As a result of this flood, the economy faced the problem of an immediate

shortage of goods and large expenditures for rehabilitation.

During this period also a drastic change took place in Government

policy toward foreign trade and investment. Three important changes

were: (1) unifying foreign exchange rates -- abolishing multiple

foreign exchange rates -- and relaxing foreign exchange and trade con-

trols, (2) relaxing a number of temporary controls over business such as

restriction on the entry of new factories and price ceilings, and (3)

further revision of laws and regulations pertaining to investment. It

can be said that a more favorable "social climate" for entrepreneurs was

created.

The Second Four-Year Plan attempted to continue to develop natural

resources, increase agricultural and industrial production, and expand

exports in order to raise national income, create employment Oppor-

tunities, and reduce the deficit in the balance of payments. The

achievement of the Second Plan again was not as significant as was

expected, though progress has made in many areas. For instance, the

actual increase in national income within the four-year period was 29

percent against the planned 33 percent over the four-year period but
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still a substantial rise. Agricultural output met the target of a

planned increase of 20 percent, but industrial output fell short of the

target even though it showed an increase of 58 percent. BXports in 1960

amounted to U.S. $170 million, a little below the target. Imports reached

0.8. $250 million, far surpassing the projected amount.l2

Now let us examine the post-war agricultural develOpment by focus-

ing on the changes in agricultural output. The over-all changes in Tai-

wan's agriculture for the l7-year period since the end of WWII are shown

in Table “.8. The year 1953 was selected as a base year because it was

the starting year of the First Four-Year Economic DevelOpment Plan, also

a year with a stable price level, and judgment indicates that by this

year the residuals of the war had been fairly well overcome.13 Our main

concern lies in the recent period 1953-62. The period 1995-52 were domi-

nated by war-recovery measures, so are of less interest to this study.

Agricultural production increased nu percent during the period 1953-

62, as shown in Table ”.8. This is the production contribution of agri-

culture within lO-year span. The annual average growth rate was as high

in
as “.9 percent. Table u.8 shows that group indexes of crops increased

 

12Yin, 22, cit., p. 13.

13Other economists prefer to select 1938 as a base period which was

the peak year under the Japanese occupation. For historical comparison

1938 is a useful base period. For the present purpose, we are more con-

cerned with what happened in agriculture since the Second World War so

we pick up 1953 as a base period. The different results of using these

two different years are hard to generalize depending upon individual

cases. For instance, if 1938 is used as a base period, rice production

and yield increased 51 and 19 percent respectively in 1962, whereas using

1953 as a base period, rice production and yield increased 29 and 26 per-

cent, respectively, by 1962.

*
O

O

1” This is the average of the change in each year compared with the

previous year.
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Table 4.8. Indices of agricultural production, Taiwan, 1946-1962.

Base: 1953 = 100

Formula: weighted aggregates of value

Crop Forestry Fishery Livestock

Period General index Group index 4_products products products

1946 39.8 42.3 24.4 38.9 33.0

1947 50.2 52.9 32.7 47.0 44.9

1948 62.5 64.8 65.0 64.0 49.1

1949 74.0 80.1 53.6 63.4 58.6

1950 78.6 85.0 70.7 64.5 60.1

1951 82.2 80.8 79.8 73.1 96.6

1952 91.2 88.3 97.1 91.6 103.3

1953 100.0 100.0 100.0 100.0 100.0

1954 101.4 98.9 103.1 116.2 102.1

1955 103.5 98.3 104.0 137.1 103.7

1956 110.8 105.0 110.9 146.1 112.7

1957 121.4 115.4 124.8 157.5 122.6

1958 128.8 120.9 155.3 173.5 125.3

1959 131.4 123.0 170.8 185.2 118.5

1960 131.7 122.1 171.7 194.8 117.6

1961 144.3 132.0 187.1 234.8 120.7

1962 144.3 132.4 188.9 243.9 110.6

 

Source: Industry 2f Free China, Vol. XX, No. 41 (October 1963), pp. 44-45.

from 100 in the base period 1953 to 132.4 in 1962. Fishery and forestry

products registered a larger expansion than crops. The forestry and

fishery products increased from the base period to 188.9 and 243.9,

respectively, in 1962. But fishery and forestry products are of minor
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importance in Taiwan's economy. For instance, in 1958-60, only 10 and

seven percent of the total value of agricultural production comes from

fishery and forestry respectively. Livestock products accounted for

about 21 percent of the total value of agricultural production in 1958-

60.

Within the category of crOps (Table 4.9), the indexes of rice and

vegetables showed a steady but relatively slower expansion at about 29

and 42 percent respectively, while the common and horticultural crops

reached remarkable increases of 60 and 127 percent during the period

under review. Special creps showed the smallest increase in this period.

It should be noted that the fluctuation in the production of special

cr0ps was primarily due to the variation in sugarcane production in re-

sponse to the changing condition of the world sugar market.

For the post-war period, our analysis of total agricultural pro-

duction still concentrates on three major crOps, i.e., rice, sweet pota-

toes and sugarcane because they are the major sources of domestic food

and foreign exchange. The overwhelming importance of these three crops

is indicated in Table 4.10 which shows that rice is the most important

single crop in terms of its value of total agricultural products, followed

by sweet potatoes and sugarcane. Together they accounted for 59 percent

of the total value of agricultural output for 1961, in contrast to 79

percent in 1939. It is, however, possible to obtain a general picture of

the changes in agricultural output by examining these three creps.

Table 4.11 summarizes the area, production and yield for the three crops

during the period 1945-62. Taking 1953 as a base period, it is found that

rice production rose by 29 percent with only a two percent increase in

planted area. This means, of course, that a rapid rise in yield per
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Table 4.9. Indices of crOps, Taiwan, 1946-62.

Common Special Horticultural Vege-

Period Group index Rice crOpA cropB cropC tableD

No. of

commod-

ities 55 1 9 15 5 25

1946 42.3 54.4 55.5 18.2 45.7 54.5

47 59.9 60.8 72.4 22.5 106.4 79.9

43 64.8 55.1 85.2 48.8 105.9 78.2

49 80.1 74.0 94.4 81.1 95.7 82.7

50 85.0 86.5 93.5 75.9 100.0 94.0

51 80.8 90.4 88.3 59.1 100.9 97.5

52 88.3 95.7 89.9 73.9 102.1 98.9

53 100.0 100.0 100.0 100.0 100.0 100.0

54 98.9 103.3 113.3 87.8 95.5 102.8

55 98.3 98.4 113.2 90.0 108.9 105.8

56 105.0 109.0 121.1 92.8 108.1 108.8

57 115.4 112.0 131.3 107.3 131.3 116.5

58 120.9 115.4 146.5 113.0 161.4 122.2

59 123.0 112.9 147.2 121.7 164.6 124.5

60 122.1 116.5 155.0 106.4 188.6 133.3

61 132.0 122.8 165.7 121.8 202.9 135.8

62 132.4 128.6 159.5 112.6 226.9 142.1

 

AIncluding sweet potatoes, barley, wheat, soybean, etc.

BIncluding sugarcane, tea, tobacco, peanut, etc.

CIncluding banana, pinapple, lemon, etc.

DIncluding potatoes, celery, onion, etc.

Source: Industry of Free China, Vol. XX, No. 4, pp. 44—45.
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Table 4.10. Value of major agricultural products as percent of total

value of agricultural products, Taiwan, 1961.

 

 

CropsA %

Rice 44.33

Sweet potatoes 8.66

Sugarcane 6.23

Soybean 1.34

Tea 1.26

Tobacco 1.51

 

ANo other crOps are over one percent of the total value of agricultural

products in 1961.

Source: Taiwan Agricultural Yearbook, 1962, pp. 32-33.
 

hectare took place, an increase of 28 percent during the period 1953-62.

Within a ten-year period, the annual average growth rate of rice was

about 2.8 percent.

The production of sweet potatoes rose by 35 percent and yield per

hectare increased 38 percent during the period 1953-62. This clearly

indicates that area planted was not the eXplanation of this increase.

As a matter of fact, the planted area of sweet potatoes decreased two

percent during this period. The annual average growth rate was 3.5 per-

cent. It is noted that changes in planted area of sweet potatoes were

the smallest among these three crops. The area varied in the range be-

tween 228 thousand and 247 thousand hectares. There were two good

reasons for this stability in hectares. First, the price of sweet pota-

toes was so 1ow that farmers had little incentive to expand the planted

area. Also there is an increasing difficulty for further expansion of
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the planted area because of competition from other crops. Secondly, the

Government's policy has been to discourage the expansion of the area, but

it did encourage an increase of yield per hectare.

One interesting economic relationship is the effect of the supply of

sweet potatoes on hog prices. In Taiwan sweet potatoes are used mainly

for feeding hogs. The demand for sweet potatoes has been increasing in

recent years due to the rapid increase in the demand for hogs. It be-

comes obvious that a reasonably stable price of hogs requires an increas-

ing supply of sweet potatoes. But it is difficult to induce farmers to

expand their production at the present low price of sweet potatoes. This

question remains to be solved.

The production of sugarcane lagged behind during the whole period

1953-62. It declined to 73 percent of the 1953 level. The yield and

area planted also dropped to 87 and 82 percent respectively, in 1962

compared with 1953. The decline of the sugar industry in the recent

decade is primarily due to the low world price of sugar, the low pur-

chasing price provided by the Taiwan Sugar Company to sugarcane farmers,

and competive use of land, mainly for rice, since rice prices were rela-

tively high compared to sugar, as shown in the column 5 of Table 4.12.

Factors Affecting the Increased Agricultural Output

As pointed out earlier, the total agricultural output in Taiwan in-

creased 44 percent during the period 1953-62. The annual average growth

rate of agricultural production was as high as 4.9 percent during the

same period. In the United States, total farm output rarely has
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. 15
increased more than two percent a year. Such a tremendous increase in

pagricultural output raises the most fundamental question in the process

of economic development: How did Taiwan improve its agriculture? To be

more specific, what factors accounted for this rapid increase in agri-

cultural output? This section attempts to answer this question. The

crucial variables which affect the agricultural output will be examined,

or statistically measured.

Theoretically speaking, the supply of agricultural output is mainly

determined by changes in crop acreages, the price of the output, weather,

seed, irrigation, fertilizer and some other institutional variables. In

the present case, changes in crop acreages seem not important. The

total crOp acreages cultivated changed little from 831,951 hectares in

1946 to 871,759 hectares in 1961, or about five percent change compared

with 1946 as a base year. Weather is an important factor, but no data at

hand can analyze its effects on production. Government policy--three Four-

Year Development Plans and price policy have been discussed in Chapter III.

Thus in this section emphasis will be given to those factors which have

not been discussed earlier. It should be pointed out that the analysis

made below is based on a static pr0position: Given such factors in a

given period of time, what were their possible effects on the increase

of agricultural output?

As noted earlier, an expansion of cr0p production has been the

major government policy goal. To carry out this goal, a number of

 

15R. F. Christensen, W. E. Hendrix, and R. D. Stevens, How the

United States Improved its Agriculture, ERS Foreign-76, USDA, (March

19645, p. 1v.
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measures have been taken during the past decade. Basic research in plant-

breeding--coupled with a highly effective system of seed improvement,

multiplication and extension-~has been developed to increase crop pro-

duction. A seed certification system for each major food crop has also

been established. It is estimated that as a result of these measures

food production was increased by 5 percent.16

In rice improvement, efforts are devoted to develop new varieties

resistant to diseases and highly responsive to heavy manuring. The im-

provement of native (Indica) varieties was a big success. To be more

specific, taking fiscal year 1961-62 as an example, the government (a)

supplied the farmers with about 600,000 tons of chemical fertilizers and

set up demonstration farms at various localities to show the most effective

way of using fertilizers, (b) extended over US $1.1 million as food

production loans to solve the financial difficulties of the farmers, (c)

helped the farmers to exchange ordinary rice for about 2,400 tons of

quality rice seeds so as to improve the quality of rice and to increase

the unit yield. New leading strains in seed improvement such as Chianan

No. 242, Hsinchu No. 56, Taichung Native No. 1 have all shown excellent

performance in utilizing fertilizers and resisting diseases, (d) extended

loans of US $161,000 for water pumps and other equipment to assist the

farmers in exploring underground water-supplies and expanding the irri-

gated areas, (e) sold at cost pesticides and insecticides totaling about

US $300,000 to the farmers to protect their crops from attacks of insects

and (f) encouraged the farmers to make canvas coverings to protect young

 

16China Yearbook 1962—63, China Publishing Co., Taipei, (1964),

p. 375.
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seedlings against cold; lent grains to poor farmers; supplied fodders to

encourage hog-raising; helped build compost houses and cement yards for

storing manure and for drying green crops, etc.

In other words, the increase in rice production was made possible by

the improvement of seeds, expanded supply of chemical fertilizers, in-

creased use of pesticides and insecticides, and production loans, etc.

With the develOpment and extension of new varieties coupled with

the improvement in cultural practices and methods of disease and insect-

control, helped sweet potatoes, wheat, peanut and soybenas to achieve

record per hectare yields in 1961. The hybrid corn, which was first in-

troduced in Taiwan in 1960, was further tried in 1961. A total of 5,000

acres were planted and the approximate yield per hectare was about 9,354

lbs, or more than twice as high as the average yield of the common corn.l7

All these various programs were partly assisted by JCRR. Its role

deserves our attention.

Since its transfer from the Chinese mainland to Taiwan in August

1949, the JCRR has Sponsored to date a total of 5,114 work projects for

the improvement of agriculture both on Taiwan and on the offshore islands.

In the past 13 years, JCRR has expended in its Operations US $6,801,730

and NT $2,724,066,493 (equivalent to US $68,101,662) derived from the

proceeds of U.S. commodity sales, known as the Counterpart Fund.

The JCRR program represents a coordinated effort to apply practical

solutions to the rural problems. JCRR does not undertake any project by

itself; it provides technical and financial assistance to organizations

which are fully responsible and qualified for carrying out approved pro-

jects. Commencing with crOp improvement and irrigation, the JCRR has

 

17Ibid., p. 375.
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gradually expanded its work to 10 major fields. They are: crOp pro-

duction, livestock, fishery, rural organization, agricultural extension

service, land reform, rural health, rural economy, agricultural credit

and subject matter support.

For our interest, the agricultural extension service, agricultural

credit, disease and insect pest control, fertilizers and irrigation, land

reform and US economic aid will be further analyzed in some detail.

These factors are often called the institutional factors. Their impor-

tance to agricultural development is usually recognized, but discussion

on these factors is often lacking. Due to the nature of these factors,

an accurate assessment of their effects on the increased agricultural

output is difficult, if not impossible.

Agricultural Extension Service

The agricultural extension work in Taiwan has been carried out by

the Taiwan's Provincial Farmers' Association in c00peration with the

public offices at each level with the financial and technical assistance

of the Provincial Department of Agriculture and Forestry and JCRR. The

agricultural extension service has three phases: farm extension work

with adult farmers, 4-H club with rural youth, and home economics ex-

tension work with farm women and girls.

It is difficult to measure the effects of agricultural extension

program on agricultural production. There follows a description of

their activities related to agricultural production in recent years.

The farm extension program, started on the island in 1955, has

been conducted on the basic policy of dealing with the whole farm enter-

prise, instead of with individual subject matter as in the past. It

eXpanded to 289 of the 317 townships in 1962. Thirty-two farm
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supervisors in 22 counties and cities assist the 555 township advisers

and supervise the work.

In 1961 the township advisers assisted farmers in setting up 5,417

demonstrations exhibiting the results of improved practices in the culti-

vation of rice, wheat, sweet potatoes, soybeans; in fertilizer application,

and in hog, poultry and cattle raising.18 They worked with 2,582 organized

farm discussion groups, having a total of 50,862 members. These groups

meet each month to discuss various farm problems. It was found that "Crop

yields of these farm discussion group members averaged over 10 percent

higher than other farmers in the village."19

The 4-H club phase of the extension program is also worth noting.

There are 6,195 clubs with a total membership of 78,496 in 1961. Each

member in the club carries out his own project such as growing rice,

vegetables, or sweet potatoes; raising pigs, poultry or rabbits; or im-

proving the home. He follows the instructions of the township adviser

and keeps a complete farm record. Members in the local community also

engage in other activities, such as vaccinating poultry, planting road-

side trees, and exterminating rats.

Another phase of the extension program is home economics work. A

total of 11,070 4-H club girls have enrolled in 871 home economics clubs,

and 21,090 farm women have enrolled in 1,243 home improvement clubs to

learn how to use more homegrown food, how to plan healthful and in-

expensive meals with limited funds, and how to cook rice and vegetables

to preserve their food value.

Closely related with the agricultural extension program is the in-

tensive village improvement program. This work is carried on in selected

villages in various parts of the island to demonstrate to other villages

 

lgChina Yearbook, 1952-53, 93. cit., pp. 380-381.
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how rural residents can increase production and raise their standard of

living by self-help and cooperative efforts. In 1962, this program was

carried on in 90 villages in 46 townships in Taiwan.

Agricultural Credit

A recent study undertaken in 1961 indicates that 417 farm families,

70 percent of the total sample farms, borrowed money in 1960. But only

20 percent of the borrowed farm families obtained credit from the local

farmers' association at a rate of interest of less than 2 percent per

month. Most of the remaining borrowers obtained loans from private money-

20 Thislenders at a rate of interest of more than 3 percent per month.

result illustrates farmers intensive use of credit and urgent need for

more credit at a reasonable interest rate.

For over half a century Taiwan farmers have been receiving credit

through their farmers' associations. In the past, however, loaning

funds mainly came from deposits--a very small and unstable source of

funds. This could not meet the farmers' need. Based on the previous

experience, an island-wide agricultural plan known as the Unified Agri-

cultural Credit Program was put into operation in 1961. Its immediate

purpose is to create a permanent and dependable source of credit at

reasonable interest rates and on terms that meet the farmers' needs. To

help bring about a better system of agricultural credit, the JCRR also

took an active part. From 1955-1960, JCRR embarked upon a demonstration

program with over half of the Taiwan's 317 farmers' associations. It

made NT $112,000,000 (US $2,800,000) available through counterpart funds.

 

20A Study on the Supply of and Demand for Agricultural Credit in_

Taiwan,—Departmznt of Agriculture and Forestry, (December 1961), . 53.
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Over 50,000 farmer loans were made during this period.

Agricultural credit is also provided by the Land Bank of Taiwan,

the Cooperative Bank, Food Bureau, Taiwan Sugar Corporation, in addition

to the farmers' association. At the end of 1960, the amount of out-

standing agricultural loans for the island as a whole was NT $3,069,216,000.

The efforts of the government and other institutions in extending credit

to farmers are demonstrated by the following table which summarizes the

amount of production loans obtained from other than private sources from

1951-60.

The credit from government sources since 1951 increased by about 16

times while that from cooperative sources increased by more than 28 times.

The loan to value ratio (column 7 of Table 4.13), a more meaningful in-

dicator, also increased but by less than 4 times.

In 1961, an Agricultural Planning Board was established. An agri-

cultural credit fund, about NT $300 million, was set up to strengthen

the credit departments of township farmers' associations in serving pro-

duction loans to the members, and to improve the financial resources and

services of the Cooperative Bank and the Land Bank.

Has the increased use of credit resulted in greater agricultural

production and productivity? Rada and Lee conclude that "without question,

credit increased the productivity and production on some farms, especially

on those altering land-use patterns, adapting to new market Opportunities,

or changing cultivation methods or techniques."21

Diseases and Pest Control on the Farms

Another factor is the control of diseases and pest on the farms.

 

21Rada and Lee, 22, cit., p. 29.
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This factor either positively helps increase the agricultural output, or

negatively helps prevent losses. A recent study shows that the number

of occurrence of diseases and insects were reduced from 49 times in

1949-53 to 36 times in 1954-58.22 The estimated average loss per year

was NT $200 millions in 1949-53 and substantially declined to NT $36

millions in 1954-58.

Fertilizers and Irrigation

Historically, fertilizers and irrigation have been a major source

of increased agricultural output. Since 1945, the quantity of fertilizers

distributed per hectare has increased rapidly as shown in Table 4.14. In

1946, and again in 1949 the distribution of fertilizers was 132-135 Kg.

per hectare, and increased to 690 Kg. per hectare in 1962. Comparing

with the pre-war period, using 1938 as a base, the fertilizer applied to

rice in the period 1946-49 was about 99.4 percent of 1938. At the same

time, rice production jumped from 1,585 Kg. per hectare in 1946 to

2,600 Kg. per hectare in 1961. A statistical analysis gives the follow-

ing results.

Equation 2: Period 1946-62

Y = 1310.519 + 1.679 X1

(27.028)* (17.643)*

J.

Numbers in parentheses are t-values.

R2 = .951 = the percent of total variance in average

rice production explained by the equation

t.gg = 2.9L}?

where Y: average production of brown rice per hectare (Kg.)

X : average amount of fertilizer allocated per

1 hectare (Kg.)

 

22The Agricultural Economy of Taiwan, Bank of Taiwan, (1962), p. 48.
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The result shows that there is a significant relationship between

Y and X1 at the .99 level of confidence. The b value of X1 indicates

that a one Kg. increase in fertilizer, given other factors constant,

will result about 1.7 Kg. increase in rice production per hectare.

The result suggests that fertilizer has significant effects on the

unit yield of rice. But care should be taken not to over-emphasize this

result. More reliable results might be obtained when fertilizers and

irrigation are both taken into account as shown in equation 3 to be

presented shortly.

Irrigation is another important factor. In 1960, 60 percent of all

cultivated areas were irrigated. It is estimated that the potential

paddy land is about 85 percent of total arable land.

The irrigation projects underway and scheduled for completion in

the 1960's will require an estimated NT $6.6 billion investment, more

than all of the irrigation investments of record since 1900. The effect

of irrigation on agriculture has been recently estimated by Rada and Lee.

They conclude,23

Each one percent increase in irrigated area has been

associated with a 1.164 percent increase in the multiple-

crop index and about a NT $100 million in the real value

of agricultural production.

However, quantitive analysis is seldom used, if any, to ascertain

the effects of fertilizer and irrigation upon agricultural output. The

 

23For the period of 1900-39 and 1950-60, the relationship between

the multiple-crop index and the real value of crOp production (gross

value deflated by the general price index, 1950-52 = 100) averaged about

NT $100 million increase in crop value for each one point increase in the

multiple crop index. "Tracing this cause and effect relationship back to

irrigation, we might conclude that a one percent increase in irrigated

acreage would result in an increase of NT $116 million in the real value

of crOp production." See Rada and Lee, 223 2&33, p. 23.
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Table 4.14. Average production of rice and fertilizers allocated, Taiwan,

 

 

1946-1962

unit: Kg.

Average production Average amount of

of brown rice per fertilizers allocated

Period hectare per hectare

1946 1,585 132

47 1,474 114

48 1,489 121

49 1,524 135

50 1,845 301

51 1,882 355

52 1,998 461

53 2,109 486

54 2,183 593

55 2,151 589

56 2,284 626

57 2,348 629

58 2,434 543

59 2,392 543

50 2,495 550

61 2,577 677

62 2,600 690

 

Source: Industry of Free China, Vol. XXI, No. 1, (January 1964), p. 13.
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regression analysis in equation 3 is used to show whether there exists a

significant relationship between the combined use of commercial ferti-

lizers and irrigation and the output of rice.

Equation 3: Period 1950-60

Y = -85.l278 + .4128 F + 1.4387 I

(-2.8896)* (14.2015)* (4.7474)*

4

Numbers 1n parentheses are t-values

R2 = .967 = the percent of total variance in rice

production explained by the equation

t.99 = 3.355.

degrees of freedom = 8

where Y: Rice production per crop hectare (Kg.)

F: Fertilizer applied to rice (Kg.)

I: EXpanded irrigation hectare

Partial correlation coefficient of F .9807

Partial correlation coefficient of I .8591

The t test shows that there exists a significant relationship among

the rice yield and fertilizer and irrigation at the .99 level of con-

fidence. Comparing the results of equation 2 and equation 3 indicates

that there is a very high correlation between the two inputs (and probably

with other inputs). Fertilizer is applied to paddy rice, thus adding

irrigation to equation 2, as represented by equation 3 does not greatly

increase the total variance explained by the formula, but if equation 2

were to relate fertilizer to rice yields or non-irrigated rice land, very

little rice land would be included and the equation might well show little

association.

A one Kg. increase in fertilizer used will increase rice production
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per hectare by0.4l Kg; and an increase by an irrigated hectare will

increase rice production per hectare by 1.43 Kg., given other factors

constant.

It should be noted that although R28 are high in the foregoing two

equations, yet other inputs (which could not be incorporated), i.e.,

weather, labor efficiency, improved crOp varieties, pest control, etc.,

may also contribute to the high unit yield of rice.

Equation 4: Relationship between total value of agricultural output and

fertilizer consumption: 1950-1959

x1 = 320,207,530.007 + 8.343 x2

(.149)* (4.340)*

4

Numbers in parenthes are t-values

R2 = 0665

degrees of freedom = 8

partial correlation coefficient = .838

t,99 = 3.25

where X1: total value of agricultural output (NT$)

X2: total value of fertilizer consumption (NT$)

The t test shows that there is a significant relationship between

X1 and X2 at .99 level of confidence. A dollar increase in X2 will result

in $8 increase in total value of agricultural output. Equation 4, of

course, indicates that other crops, on the average, are far less re-

sponsive to fertilizer than is rice.

Land Reform

Land reform in the traditional and accepted sense of the term,

means the redistribution of property in land for the benefit of small
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24

farmers. A broader definition of land reform refers to the full range

of measures that may or should be taken to improve the structure or re-

lation among men with respect to their rights in land. This broader

definition is sometimes paraphrased as "land tenure reform."25 Land

reform in Taiwan falls into the middle of the above two definitions. It

refers to the rent-reduction, sale of public land, and Land-to-the-Tiller

program.

The land reform program began with the enactment in 1949 of the

farm rent-reduction statute which set a ceiling on farm rentals at 37.5

percent of the annual main-crop yield. This was followed in 1951 by the

sales of public land to tenant farmers, and in 1953 by the implementation

of the Land-to-the-Tiller program. All these programs have been carried out

through lawful procedures in order to enable tenant farmers to enjoy the

fruitsof their labor, and acquire ownership of the land which they culti-

vate. The procedure adOpted in Taiwan is very close to what Warriner

would expect. She writes,26

The main economic argument for land reform is the need

for securing a more equal distribution of income by elimi—

nating these monopoly elements. In the first case the aim

is to reduce the price for the use of land, i.e., a reduc-

tion in rents, and in the second case, the aim is to sub-

divide big holdings to secure a full use of land, an in-

creased demand for labour, and higher wages for the farm

worker.

 

2”Doreen Warriner, "Land Reform and Economic DevelOpment," reprinted

in Carl Eicher and Lawrence Witt, Agriculture 22 Economic Development,

McGraw-Hill Co. (1964), pp. 272-273.

 

25Philip M. Raup, "The Contribution of Land Reform to Agricultural

Development: An Analytical Framework," Economic Development and Cultural

Change, Vol. XII, No. I, (October 1963), p. 3.

26Warriner, pp, cit., p. 284.
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A brief discussion of these three programs in Taiwan will be in

order.

The statute for farm rent reduction limits rentals of farm land to

37.5 percent of the annual yield according to a standard rate for each

grade of farm land. The standard yield is not necessarily the actual

harvest but is closely related to soil fertility and productivity, on the

basis of which paddy fields and dry land are divided into 26 grades.

Thus, with the amount of farm rent payable by every tenant definitely

fixed, all surplus where the farm produces over and above this amount is

his to enjoy. This serves as an immense stimulus for the farmers to

make improvements and to increase production.

The sale of public land was designed to assist tenant farmers to be-

come owners by reasonable sale on an installment basis. The price of

such land was fixed at two and a half times the value of the annual main-

crOp yield, to be paid by the tenant purchaser in semi-annual installments

over a period of ten years. This program set the pattern for the sub-

sequent Land—to-the-Tiller program.

The Land-to-the-Tiller program aims at the equalization of land

ownership through government purchase of privately—owned farm land in

excess of three hectares (about 7 acres) of riceland per farm and its

resale to tenant farmers. Of the purchase price, 70 percent was paid with

land bonds and the remaining 30 percent by stock in government-owned

industries. The land bonds bear an annual interest of four percent and

are redeemable in rice and sweet potatoes in twenty semi-annual install-

ments over a period of ten years.

Each landlord was allowed to keep some three hectares of medium-

grade paddy field, or twice that much of dry land. Holdings in excess
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of that limit had to be sold to the Government. However, a farmer may

own any amount of land which he and immediate members of his family

actually till. A landlord whose land is partly leased to others and

partly tilled by himself, is obliged to sell to the Government such

portion of his tenant land as exceeds the statutory limit.

Three crucial questions which often arise in relation to land re-

form should be examined here: First, will land reform reduce the pro-

duction when this involves subdivision of the land? Secondly, can it

promote more investment through the incentives of individual enterprise?

Thirdly, what are the effects of land reform on agrarian structure?

There are no general and easy answers to these questions. The historical

experience in advanced countries gives no definite answers to these three

questions.27

The empirical result of land reform in Taiwan does shed some light

on these three questions. At the present time, there are at least four

empirical studies which deal with various effects of land reform.28 In

attempting to answer the above-mentioned three questions, emphasis is

given to the effects of land reform on production, incentive (investment),

and agrarian structure.

 

2'7Warriner, 32, cit., p. 288.

28H. S. Tang, Land Reform in Free China, JCRR, Taipei, (October 1954);

Land Reform in Taiwan, The Land-Bureau, Taipei, (October 1958); H. S. Tang

and S. C. Hsigh, "Land Reform and Agricultural Development in Taiwan," in

Walter Frochlich's book, Land Tenure, Industrialization and Social Sta-

bility, The Marquette University Press, Milwaukee, Wisconsin, (1961);’and

T. H. Lee, "A Study on Structural Change of Agricultural Production in

Taiwan," Proceedings of Agricultural Economics Seminar, JCRR, Taipei,

(March 1959) . '-
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Production Effect: In determining the effects of land reform on
 

production, Tang and Hsieh conclude that "These figures (in Table 4.15)

show that agricultural production, particularly rice, other crOps, live-

stock, and poultry, increased remarkably after land reform."29

Table 4.15. Indices of agricultural output, Taiwan, 1950-1955.

 

 

Total Total Sugar- Other Livestock

Year output crops Rice cane crops and poultry

1950 100.00 100.00 100.00 100.00 100.00 100.00

1951 102.08 99.79 104.46 61.16 105.72 126.17

1952 110.02 107.30 110.46 81.91 110.98 138.71

1953 123.05 117.84 115.48 143.22 112.27 178.01

1954 123.60 117.82 119.25 107.67 118.87 184.53

1955 121.63 114.97 113.62 103.88 123.07 191.80

 

Source: Tang and Hsieh, "Land Reform and Agricultural Development in

Taiwan," in Walter Frochlich's book, Land Tenure, Industriali-

zation and Social Stability, The Marquette Univ. Press, (1961),

p. 133.

 

There is no doubt whatsoever as to the increase of total agricultural

production since 1949, the first year which land reform was launched. But

there does exist a serious question: To what extent, can the increase in

the total agricultural production be attributed to the land reform? It

is evident that there were a number of other factors which also had favor-

able effects upon the agricultural production. All the other studies cited

above reached a similiar conclusion--agricultural production has increased

as a result of land reform.30 None of them, unfortunately, attempted to

 

29Tang and Hsieh. Ibid, p. 133.

30The Land Bureau. pp. cit., p. 16; Lee, pp. cit., pp. 82-83.
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ascertain the extent to which the increase of agricultural production is

due to land reform. It could only be concluded that land reform might

have favorable effects on the agricultural production, but it is not

certain to what extent it did contribute to the increase of agricultural

production.

Another way to check whether production has been affected by land

reform is to study the incentive effects through the changes in farmers'

investment pattern and outlay.

Incentive Effect: One of the strong arguments for land reform, what-

ever its Specifics, is to provide a stronger incentive for agricultural

progress to the individual farmer. This strong incentive is usually re-

flected in the farmers' more intensive use of labor, more investment in

land and other fixed equipment, and finally results in an increased farm

income.

An estimate of farm income and its distribution is shown in Table

4.16. The total gross farm income nearly trebled from 1950 to 1955. The

total net farm income also increased by 3.4 times. The increase in net

income is, of course, less than this proportion due to the inflation at

an average of 10 percent rise in the general price level during the 1950's.

From Table 4.16, it can be seen that the greatest changes occurred in wage

payments and rentals during this period. Total wage payment which ac-

counted for 39 percent of total income in 1950 increased to 48 percent of

total income in 1955. Wage income for family labor increased from 26

percent of total income in 1950 to 39 percent of total income in 1955,

while wages for hired farm labor decreased from 12.5 percent of total in-

come in 1952 to 8.6 percent of total income in 1955. Part of this de-

crease might be accounted for by a decreasing number of wage earning
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farm laborers and an increasing number of farm owners. It is also noted

that the total rental payment, mainly land rental paid to landlords, de-

creased by 14 percent during the period.

The change in the distribution of farm income resulting from the

rental reduction and an increase in the number of land owners through

land reform have enabled the farm owner to obtain a larger share of the

farm income from family labor.

Another result of the land reform is the change of investment

pattern. Table 4.17 shows a considerable increase in land improvement

from less than one percent in 1950 to 12 percent in 1955. Since farm

ownership means social and economic security, increased farm ownership would

contribute to more agricultural improvement. So would a higher farm income.

A relative increase of investment was also shown in the purchase of farm

implements and new construction of farm house. Overall speaking, the

pattern Of investment had been changed from heavy emphasis on livestock to

rapid increase in fixed capital formation after the land reform program.

Agrarian Structure Effect: The land reform program is expected to
 

have a decisive effect on the change of farm tenancy. Before 1949, the

first year the land reform was in effect, 39 percent of the total farm

families were tenant farmers. The Land-tO-the-Tiller Program reduced

tenant farmers to 17 percent in 1957. Owner Operators increased from 36

percent before reform to 62 percent after reform.

Among the 789,429 landowner families after the land reform, there

was a significant increase in the number Of owners owning land of less

than three hectares and a decrease in the number Of landowners owning land

of three or more hectares. But no evidence indicates that agricultural

output was decreased because of the increase of small size of farms.
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Table 4.17. Change of investment pattern, Taiwan, 1950 and 1955.

(in thousands of NT)

 

1950 1955

Item NT $ % NT $ %

Total investment 527,221 100.00 1,118,829 100.00

Net increment Of large plants 8,967 16.50 27,914 2.49

Net increment of livestock 189,033 35.86 - -

Net increment of farm products 82,010 15.55 180,756 16.16

Land improvements 3,845 0.73 137,480 12.29

Purchase of farm implements 19,787 3.75 73,010 6.52

Net construction of farm houses 50,757 9.63 177,318 15.85

Repayment for land price - - 240,330 21.48

Public investment on irrigation

facilities and other agri-

cultural construction 94,812 17.98 282,021 25.21

 

Source: Tang and Hsich, "Land Reform and Agricultural Development," in

Walter Frochlich's book, Land Tenure, Industrialization and

Social Stability, The Marquette Univ. Press, (1961), p. 132.

Out of total area of 681,154 hectares of private cultivated land in

 

Taiwan, 61.4 percent was cultivated by owners before the land reform.

After the implementation of the Land-to-the-Tiller program, the area

under owner-cultivation was increased to 84.8 percent of the total.

The above evidence indicates that the land reform has considerable

impacts on agrarian structure.

United States Economic Aid

Finally we should briefly examine the United States economic aid

with special reference to Public Law 480. Table 4.18 summarizes the

impact of U. S. aid on the relative development of agriculture and
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industry for the period 1953 to 1960.

Table 4.18 Percentages of gross fixed capital formation in various

industries financed by United States aid, Taiwan, 1953-1960.

 

 

Agri- Mining Transpor- Total gross

Year culture manufacturing tation and All others fixed capital

and electricity, communica- formation

gas and water tion

1953 7.1 42.0 17.1 2.0 17.1

1954 11.0 38.1 21.0 4.1 18.7

1955 12.9 50.3 14.8 7.9 27.3

1956 18.5 49.9 16.2 13.6 29.3

1957 24.3 60.0 36.5 19.5 39.5

1958 20.0 48.9 26.5 15.3 32.4

1959 19.9 36.2 21.1 7.8 24.1

1960 22.2 31.6 25.5 6.7 22.0

 

Source: ICA China Mission and DGBAS

The percentage for agriculture increased rapidly from 7.1 in 1953 to 22.2

in 1960. However, the value of P.L. 480 commodities Obtained by Taiwan

accounted for one-tenth Of the total U.S. economic aid. A recent study31

concludes that the effects of Title I loans to capital creation projects

in rural areas are likely to put some unemployed workers to work and this

will add to total output. Also, "the cotton imported under P.L. 480 has

greatly helped develop Taiwan's textile industry. Wheat imported under

Public Law 480 encouraged the rise of a milling industry which was

 

31Yu-Hsin Kao, Effects 3: Public Law 480 Surpluses 22 Economic 23:

velOpment with Special Reference £2_Taiwan, Unpublished M. A. the31s at

the University Of Alberta, Edmonton, Alberta, (December 1963).
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non-existent before World War II." In addition, "the value of Title I

food as a check to inflation and as substitute for rice which made rice

exports possible, added greatly to Taiwan's foreign exchange earnings and

contributed to the sustained growth of Taiwan's economy."32

Summary

From the foregoing analysis on those factors, it can be concluded

that the rapid increase in agricultural output in the post-war period was

a result of deliberate effort. The Government "balanced growth" policy

embedded in the three Four-Year DevelOpment Plans, with the OOOperation

Of JCRR, Farmers' Association, and farmers, seem to be a key factor. Other

factors responsible for the increased agricultural output can be class-

ified into two categories. The first category includes those "used"

factors, i.e., irrigation, fertilizers, and seed improvement, among other

things, in the sense that they all contributed the increased agricultural

output in the pre-war period. They demonstrated once again their effec-

tiveness in the increase Of output in the post-war period. The second

category includes those "new" inputs, i.e., agricultural extension ser-

vice, agricultural credit, disease and insect pest control, land reform,

U.S. economic aid, in the sense that either they were not fully utilized

or they were absent in the pre-war period. All these factors33 along

with simultaneous develOpment of interactions between the agricultural

and non-agricultural sectors provide the answer to the question how

Taiwan improved its agriculture during the post-war period.

 

32Ibid., pp. 119-121.

33Two additional factors which are not elaborated here but certainly

have favorable effects on agricultural output are the well-established

educational system and social overhead capital.
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Estimation of the Agricultural Product Contribution

Kuznets' formula is used to compute the product contribution of

agriculture to the growth Of total product in the period 1953—6O.3n

Designate:

Pa = product Of agriculture = 33.4 percent (average of net domestic

production in 1953-60)

Pb = product of all other sectors (non-agricultural sector) = 66.6

percent (average of net domestic production in 1953-60)

P = total product = Pa + Pb

25? = increment in total product-aggregate growth

3.4 percent (average figure in 1953-60)ra = rate of growth of Pa

7.4 percent (average figure in 1953-60)rate of growth Of Pb55
’

Then, (Sp z Para + Pbrb

And the equation for the share of the growth Of agricultural pro-

duct in the growth of total product is:

P r

,aa 1 =19%l -

P 66 6 7 4
b I‘15 ___..- ....)

1%5559 1+ C33.4x3.4

Thus the product contribution of agriculture to the growth Of

  

1

(1

total output was about 19 percent. It can be easily understood that if

the rate of growth Of the non-agricultural sector is increasingly higher

than that Of agriculture, i.e., if :2_rises, the decline in the share Of

r
a

agriculture in the growth of total product will be greater.

 

4 . . .
Kuznets, "Economic Growth and the Contr1but1on of Agr1culture,"

920 Cit. ’ pp. 105‘1060



CHAPTER V

THE ROLE OF THE AGRICULTURAL SECTOR: MARKET ASPECT

Kuznets states that agriculture makes a market contribution to eco-

nomic growth by "(a) purchasing some production items from other sectors

at home or abroad; (b) selling some of its product, not only to pay for

the purchases listed under (a) but also to purchase consumer goods from

other sectors or from abroad, or to dispose of the product in any way

other than consumption within the sector."1 Following his general guide-

line, the market aspect of agriculture in relation to economic develOp-

ment will be analyzed in two categories: (a) selling agricultural pro-

ducts to the domestic and international markets; (b) purchasing farm in-

puts and consumer goods from the non-agricultural sector. Selling and

purchasing in this process involve an element of diversification Of

structure which reduces the economic independence of the agricultural

sector and stimulatesmore engagement in trade with other sectors at home

and abroad. Thus agriculture makes it possible for other sectors to

emerge and grow; just as other sectors and the international flows make

it feasible for the agricultural sector to grow and be more efficient.2

These interrelationships between the agricultural and non-agricultural

 

lKuznets, "Economic Growth and the Contribution of Agriculture,"

ER. C1t., pp. 109-110.

21513.
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sectors change the structure of the economy as a whole. These changes

are important in and of themselves -- apart from the contribution that

they make to growth in total or per capita output. For this very reason,

the analysis of market aspect must intimately be related to the discussion

of structural changes of the economy.

It should be pointed out at the outset that due to the severe limita-

tion of the data on the inter-sec toral relationship, our analysis in most

cases is not able to delve as deeply as we would like to. It seems that

unless there are adequate input-output data, the market aspect of agri-

culture cannot be throughly discussed.3

Selling Agricultural Products to the Domestic and International Markets

There are no aggregate data available which will show the sale of

agricultural output in the domestic market. However, data are available

on certain commodities. For our purpose rice is chosen to examine the

aspect of selling agricultural output to the domestic market because it is

an overwhelmingly important commodity in the economy. A consumption study

undertaken in 1956 shows that rice constitutes about 76 percent Of daily

food consumption. Sweet potatoes, wheat flour and other foods accounted

for the rest.”

As indicated in Chapter IV, rice production rose by 28 percent with

only a two percent increase in planted area during the period 1953-62,

 

3Chenery and Clark point out,"... a minimum of ten man-years may be

estimated as the cost of assemblying an input-output table of moderate

size (40-50 industrial sectors), even when the basic census and other

materials are in relatively good order.ll SEE—Interindustry_EconOmics,

John Wiley 8 5371’s, Inc., N.Y., (1959), p. 195.

 

 

”Sing-min Yeh, Per Capita Consumption Level 2£_Basic Food i2 Taiwan,

JCRR, Economic Digest Series, NO. 11, (December 1957), p. 3.
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taking 1953 as a base period. Despite the high population growth at 3.6

percent per year, the marketable surplus still steadily increased in 1953-

58 except 1955. The marketed surplus as a percentage of total rice pro-

duction, a more meaningful indicator, rose from 43.6 percent in 1953 to

49.3 in 1958 (column 9 of Table 5.1). This is the market contribution of

rice to economic growth because this involves a whole range Of activities

in selling and buying rice. Data also show that the total rice used on

the farm (column 6 Of Table 5.1) was quite stable throughout the whole

period except 1958. But if the total rice used on the farm is expressed

as the percentage of total production, the percentage was declining except

during the drought of 1955 (column 7). This explains why the marketable

surplus was increasing. But basically this trend is largely due to a

rise in net product per agricultural worker.

This finding rejects the current hypothesis that it is futile to

raise agricultural output, because the increments will be almost entirely

consumed by the peasant population, leaving very little saved or marketed.

In this connection, analysis should be given to the race between the

rate of rice production and pOpulation growth. Comparison between them

is shown in Table 5.2. From 1949 tO 1961, except for the drought of

1955 and for the flood Of 1959, the amount of rice production always in-

creased over previous year. During the whole period, the average rate

of the increase of rice production, 4.5 percent, was higher than the

average rate of population increase at 3.5.

A recent survey also reveals that Taiwan has built up its largest

rice stocks in recent years--310,000 tons in spite Of frost, drought and
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Table 5.2. Average rate of rice production increase compared with pOpu-

lation increase, Taiwan, 1949-1961.

Percentage Of Percentage Of

increase (+) increase (+)

or decrease (-) or decrease (-)

1,000 over previous 1,000 M.T. over previous

Year persons % year (unhulled) % year

1949 7,397 100 - 1,215 100 -

1950 7,554 102.1 (+) 2.1 1,421 117.0 (+) 17.0

1951 7,859 105.4 (+) 4.2 1,485 122.2 (+) 4,5

1952 8,128 109.9 (+) 3.3 1,570 129.2 (+) 5.7

1953 8,438 114.1 (+) 3.8 1,642 135.1 (+) 4.6

1954 8,749 118.3 (+) 3.7 1,695 139.5 (+) 3.2

1955 9,078 122.7 (+) 3.8 1,615 132.9 (-) 4,7

1955 9,390 125.9 (+) 3.4 1,790 147.3 (+) 10.8

1957 9,690 131.0 (+) 3.2 1,839 151.4 (+) 2.7

1958 10,039 135.7 (+) 3.6 1,894 155.9 (+) 3,0

1959 10,431 141.0 (+) 3.9 1,856 152.8 (-) 2,0

1960 10,792 145.9 (+) 3.5 1,912 157.4 (+) 3.0

1961 11,150 150.7 (+) 3.3 2,016 165.9 (+) 5,4

Average of 1949-61 3.5 4.5

 

Source: China Yearbook 1962-63, China Publishing CO. (1964), p. 402.

typhoons. The stocks were thought likely to reach 400,000 tons by the

end of 1953.5

 

5

International Financial News Survey, IMF, Vol. XVI, No. 4, (January

1964), p. 29.
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But a pessimistic view is not lacking as to the future trend of agri-

cultural production vs. pOpulation increase. As Hsieh and Lee point out.6

One thing should be noted that the annual growth rate of

agricultural output tends to decline in the future, while

the annual growth rate Of pOpulation tends to maintain at

or even to increase to a high level if positive measures

are not taken to check its growth.

It is clear that up to now the supply of rice has more than met the

domestic demand. Without the significant increase in rice production it is

likely that there would have been a substantial rise in food prices lead-

ing to general inflation. Thus rice at least has fulfilled a part of this

role in the development process. In Ohkawa's term, a balanced growth has

been attained in the sense that the demand and supply relation of food

maintain a sustained balance.7

It should be immediately added that although a balanced growth has

been attained in Ohkawa's sense, the percentage Of net agricultural pro-

duct in national income has declined sharply. It dropped from about 40 per-

cent in 1954 to 33 percent in 1960, including forestry and fishery, or to

28.5 percent in 1960, excluding forestry and fishery. This also conforms

to Kuznet's generalization, namely, economic growth is generally associated

with a decline in the share of the agricultural sector in national income.

A closely related aspect in the process of develOpment is the relative

change of domestic production between the agricultural and non-agricultural

sector. It is shown in Table 5.3.

 

6Hsieh and Lee, 22, cit., pp. 4-5.

7K. Ohkawa, "Discussion on Economic Growth and the Contribution of

Agriculture: Notes on Measurement," Proceedings 2: the International

Conference of Agricultural Economists, Oxford Univ. Press, (1963), p. 63.
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Table 5.3. Percentage distribution Of net domestic product in Taiwan,

 

 

1953-62.

Agricultural

sector in-

cluding for- Non-agri-

estry, fishery cultural Industrial Total net domestic

Year and livestock sector productiona product

1953 39.4 60.6 15.8 100

54 33.3 66.7 17.8 100

55 33.4 66.6 18.4 100

56 32.9 67.1 19.4 100

57 32.0 68.0 20.6 100

58 31.7 68.3 20.2 100

59 30.5 69.5 21.4 100

60 34.1 65.9 19.8 100

61 31.7 68.3 20.3 100

62 30.7 69.3 21.5 100

 

aIncluding mining and manufacturing

Source: Industry 2f Free China, Vol. XV, No. 6. (December 1963), pp. 52-53.

The most rapid changes lie in the agricultural and industrial sector.

The percentage accounted for by agriculture declined from 39.4 in 1953 to

30.7 in 1962 whereas the relative share of the industrial sector increased

from 15.8 in 1953 to 21.5 in 1962. The gain in the non-agricultural sector

is the reciprocal of the agricultural sector, increasing from 60.6 percent

in 1953 to 69.3 in 1962.
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At this point, the change in domestic industrial production should

be further examined. The index numbers Of changes in industrial produc-

tion from 1946 to 1962 are shown in Table 5.4. Industrial production

showed a steady and remarkable progress throughout the whole period.

Using 1953 as a base period, the industrial production as a whole in-

creased from 100 to 245 in 1962. Manufacturing industries and public

utilities increased a little over 150 while mining and construction of

buildings increased by 103 and 41 percent, respectively, from 1953-62.

Over-all, the relative picture of the majority of industries re-

mained unchanged in the period under review. Light industries continued

to maintain a predominant position in manufacturing. The processing Of

food, beverages, tobacco and textiles still made up more than half Of

industrial production. It could be concluded that although the structure

of the composition of industries did not change much, yet the trend was

for a substantial increase.

We now examine the selling of agricultural output abroad. The im-

portance Of exporting agricultural products in Taiwan's economy can be

traced back to the pre-war period. In the period 1920-58, five major

agricultural commodities, sugar, rice, pinapple, tea and banana, provided

about 80 percent of total foreign exchange earnings. Rice and sugar

accounted for about 70 percent Of total foreign exchange during the

period 1920 to 1957 except for a few years in the 1950's.

The importance of rice and sugar has been rapidly declining since

1957, dropping to 34 percent and 22 percent respectively in 1961 and 1962.

This situation was mainly due to the decrease in international price of

sugar and an increase in pOpulation which reduced the rice available for

eXport.
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Table 5.4. Index numbers of industrial production, Taiwan, 1946-1962.

base: 1953 = 100
 

 

 

Manu- Construction Public

Year General Mining facturing of utilities

building

NO. of

commod-

ities 160 16 137 4 3

1946 18.2 42.6 13.0 - 28.7

47 23.7 52.0 17.7 - 35.4

48 39.7 74.6 33.1 - 48.9

49 49.4 69.9 45.3. - 57,1

50 54.1 66.2 49.3 - 74.9

51 63.7 77.7 58.1 - 87.6

52 80.5 104.8 75.0 - 93.3

53 100.0 100.0 100.0 100.0 100.0

54 107.0 100.1 106.8 105.6 115.1

55 119.1 113.6 119.6 144.7 123.1

56 125.1 120.1 124.7 104.5 135.3

57 142.2 133.5 142.9 117.5 149.1

58 153.2 143.6 153.0 176.6 162.3

59 173.0 154.8 175.3 118.1 182.0

60 196.9 174.2 199.8 134.3 206.7

61 219.8 183.5 225.1 127.7 229.9

62 245.6 203.2 252.0 140.9 255.6

 

Source: Industgy 2f Free China, Vol. XIX, No. 3, (March 1963), pp. 74-75.
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The declining percentage of rice and sugar in the total value of ex-

ports has been steadily replaced by the increasing exports of processed

farm goods and manufactured products. This brings about a changing pattern

of exports and imports.

The composition of exports and imports usually reflects the changes

in the economic structure. The continued increase in the ratio of exports

of industrial products to total exports since 1958 demonstrates the pace

of industrialization (column57 and 8 of Table 5.5). The percentage of

agricultural and processed farm products in terms of total exports has

rapidly declined from 87 percent in 1956 to 51 percent in 1962 (columns

4 and 6).8 Within seven years, the record shows that the weight of agri-

culture in overall exports has declined significantly while that of in-

dustrial goods increased greatly.

The changes in the pattern of imports are not as evident as the

changes in exports.

Imports are classified into capital goods, raw materials and consump-

tion goods.9 Changes in their relative weight also reflect changes in the

economic structure. An examination of Table 5.6 indicates there are no

obvious percentage changes in any of the three categories. In view of

Taiwan's situation, however, a faster economic growth rate will require

an increasing amount of imported capital goods and raw materials. This

probably can only be achieved at the expense of consumption goods. But

 

8The reason for such rapid drop is mainly due to the decline of ex-

ports of rice and sugar, which was previously discussed in Chapter IV and

will be discussed more in Chapter VI.

gCapital goods include machinery, tools, vehicles, electrical

supplies, etc. Raw materials include ores, metals, raw cotton, chemical

fertilizer, crude oil, wool and artificial fibers, chemicals, oil, grease,

wax, etc. Consumption goods include wheat, beans, pharmaceuticals and

others.
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the picture in the past few years does not suggest this direction.

Purchasing Farm Inputs and Consumer Goods

from the Non-Agricultural Sector

With the expansion of agricultural output, farm inputs also increased.

The available data covering the period 1953-60 indicate that the input of

land remained quite the same (column 1 of Table 5.7), while those of labor,

cattle, and irrigation and drainage registered relatively small gains, as

shown in Table 5.7. The input factors which registered the largest ex-

pansion were materials (pesticide, etc.), and chemical fertilizers. These

two items were largely supplied from the non-agricultural sector. A 1957

farm income study shows that farmers spent 22 percent of their total farm

expenditures in fertilizer, which was the largest item of expenditures.10

The need to purchase these new inputs from other sectors, as Kuznets

points out, means an increasing "marketization" of the production process

within agriculture.ll

As mentioned above, fertilizer is the largest expenditure item which

farmers spend. About one third of the total consumption in 1962 was im-

ported. Thus the agricultural sector stimulates the international as

well as the domestic economy. The total imported chemical fertilizer

amounted to 4 million M.T., equivalent to 6 billion N.T. dollars during

the period 1952-62.12

 

10Y. C. Tsui, A summary Re ort 22_Parm Income 2: Taiwan in_1957 in.

Comparison with 1952, JCRR, (December 1959;, p. 44.
 

11Kuznets, SE? cit., p. 110.

12

Industry 2; Free China, Vol. XXI, No. 2, (February 1964), p. 98.
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Table 5.8. Categories of total fixed farm capital and working capital,

Taiwan, 1953-1960 at 1953 prices (in NT$ million).

 

Houses

and

farm Large

 

build— implements Total WorkingB

Year Farm land ings and tools Others fixed capital capital

(1) (2) (3) (4) 5=(l)+(2)+(3)+(4)

1953 15,832 6,293 696 3,293 26,114 4,375

54 15,931 6,180 688 2,906 25,706 4,355

55 15,987 5,954 678 4,250 26,869 4,696

56 15,959 6,190 660 3,471 25,764 4,696

57 15,840 7,362 712 4,314 27,688 5,029

58 15,900 8,031 1,423 3,907 29,261 3,596

59 15,813 8,632 1,601 5,234 29,791 5,629

60 15,942 8,296 1,467 4,147 29,835 5,122

 

AIncluding livestock, orchard, and facilities for land improvement.

BIncluding fattening hogs, poultry, chemical fertilizer, seeds, feeds,

materials, and hired labor expenses.

Source: Estimates by JCRR.

Farmers' increase in purchasing farm inputs from the non-agricultural

sector can also be examined by turning to Table 5.8.

Comparing the years 1953 and 1960, the total increased value of

houses and farm building, large implements and tools, and working capital

were N.T. $3.5 billion. Although no detailed data were available as to

the original sources of these purchases, yet, by the nature of these

goods, a high prOportion of them must be supplied by the non-agricultural

sector at home and abroad.
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Another important aspect is the interaction as agricultural and

industrial products are used as the inputs in agricultural and industrial

production. A comparison is made in Table 5.9. Column 2 of the table

indicates the use of agricultural products as industrial inputs through-

out the period is lower than the 1953 level. It shows that the industrial

pattern of Taiwan took on a different character and did not as often re-

quire agricultural raw materials as did the previously existing industry.

But, the use of industrial products as inputs in agricultural production

has increased steadily throughout the whole period, as shown in column

1 of Table 5.9. The UN study thus concludes: "During the period 1953-59,

therefore, industry absorbed an increasingly smaller prOportion of agri-

cultural products, whereas agriculture absorbed an increasingly greater

proportion 0f industrial 80095-"13 This trend demonstrates a basic change

of the structure of farm production-~the inputs of the manufactured pro-

ducts gaining increasing importance relative to those of primary factors.

Next we discuss farmers' purchase of consumer goods (as opposed to

producer goods) from the non—agricultural sector. As farmers' income in-

creases, their purchase of consumer goods is also eXpected to rise. A

recent farm income study shows that "the real average gross family receipts

per farm increased from NT $12,000 in 1952 to NT $14,700 in 1957 showing

an increase of 17 percent."lu In other words, average gross farm family

receipts increased at 3 percent per year within this period. On a per

capita basis farm family earnings climbed from NT $900 in 1952 to

 

13

l“Tsui, 22, cit., p. 21. The increase in farm receipts, if eXpressed

in current values, was well over 90 percent from 1952 to 1957. Tsui, 223

Cit., p. 3.
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Table 5.9 The use of agricultural and industrial products as the inputs

in agricultural and industrial production, Taiwan, 1954-1960.

Agricultural

requisites of

(1953:100)

Industrial

materials of

 

Year industrial origin agricultural origin

(1) (2)

1954 92 75

1955 98 72

1956 104 77

1957 123 85

1958 131 85

1959 137 -

1960 - -

 

Note: Column (1) Agricultural requisites of industrial origin consist of

calcium cyanamide, calcium superphosphate, fused phosphate,

ammonium sulphate, ammonium anhydrous, soybean‘cake, and

(2)

peanut cake.

Industrial materials of agricultural origin consist of

sugarcane, rice, sweet potato, wheat, soybean, peanut,

pineapple, tea (crude), tobacco leaf, citronella, jute,

and cotton.

Source: Economic Bulletin for Asia and the Far East, Vol. XIV, No. 1,

(June 199633), p. 69

NT $1,000 in 1957.

year span. Other important findings include:

This shows an increase of 11 percent during this five

First, in 1957, out of the

farm family earning about NT $14,000 per farm, their farm family living

expenditures took a share of NT $13,000 or 92 percent of the total, leaving

NT $1,000 as surplus.

in 1957 was 7.6 percent.

Thus the income and savings ratio of farm families
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Second, in 1952, farm families received 13 percent of their income

from non-farm sources, which was increased to 22 percent in 1957. Cash

income also jumped from 44 percent to 63 percent in the same period.

Third, farm expenditures Spent in cash was increased from 40 percent

in 1952 to 64 percent in 1957. Rapid increases in cash farm expenditures

imply that more inputs were purchased, indicating an increasing degree of

commercialization on the farm.

These findings suggest the rise of rural purchasing power and the

existence of some non-farm job Opportunities in Taiwan.

Based on some limited evidence, we now want to speculate about the

farmers' expenditure pattern. Two farm household surveys in 1950/51 and

1958 indicate that two significant changes in farmers' consumption ex-

penditure took place.15 First, expenditures on food drOpped from 45.5

percent in 1950/51 to 37.9 percent in 1958. To this extent Engel's Law

seems to apply in the expenditure pattern of rural families in Taiwan.

This indicates that with the increased income, farmers in general spent

relatively less of their income on agricultural products and relatively

more on non-agricultural products during this period. Second, impressive

increases in educational expenditure were recorded in this period: from

1.5 percent to 4.8 percent. This is very encouraging in view of the be-

lated recognition of the importance of human growth in economic develop-

ment.

An indirect indicator which reflects the farmers' consumption

pattern is their income elasticity for consumer goods, as shown in

 

15Economic Bulletin for Asia and the Far East, 223 cit., pp. 43-44.
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Table 5.10. The income elasticities of the demand for the consumption

items, e.g., housing and furniture, and recreation, entertainment and cere-

mony, were greater than one. Those goods are sometimes termed a "luxury."

This means the percentage of income spent on these goods increases as in-

come increases. Since these goods are supplied by the non—agricultural

sector, this implies that higher income will result in more purchase of

these goods. The income elasticities of demand for other consumption

goods included in the table were greater than zero but less than one.

These goods in question are termed a "necessity." It means the percentage

of income spent on the goods in question decreases as income increases.16

Table 5.10. Farm families average income elasticities for various

consumption items, Taiwan, 1950/51 and 1958.

 

 

Consumption item 1950/51 1958

Food 0.54 0.54

Staple food 0.48 0.42

Supplementary 0.62 0.71

Beverages and tobacco 0.68 0.73

Clothing and other belongings 0.72 0.65

Household operation 0.78 0.68

Housing and furniture 1.17 1.06

Water, electricity and fuel 0.68 0.64

Education 1.26 0.39

Medical care 0.52 0.44

Recreation, entertainment, and ceremony 0.83 1.44

Miscellaneous 0.85 0.87

 

Note: These have been derived from the data of annual average income and

consumption expenditures per male adult equivalent in farm families

of various income brackets, 1950, and 1958.

Source: Economic Bulletin for Asia and the Far East, Vol. XIV, No. 1,

(June 1963), p. 67.

 

 

16Milton Friedman, Price Theory, Aldine Publishing Company, (1962),

pp. 47-48.
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A brief comparison of the income elasticities between 1950 and 1958

indicates that no change took place on food consumption. For clothing

and other belongings, the income elasticity of demand decreased in 1958

compared with that in 1952. "This was due probably to wartime privations

and postwar hardships, which slowed down the farmers' replenishment of

their stock of clothing prior to 1950. This explains also the decrease

in the elasticity of demand for housing and furniture."17 The decrease

in the income elasticity of demand for education between 1950 and 1958

may be due to the significant extension of education and also perhaps of

a faster increase in household incomes in relation to the increase in

costs of education.18 Although there are no detailed data available on

the quantitive increase in farmers' purchase of consumer goods, yet it

reveals the general trend of consumption pattern.

Estimation of the Magnitude

of Agricultural Marketization

Finally an effort is made to estimate the magnitude of marketization

of the net product of agriculture to total marketed net product. Such an

estimation will provide an approximation of the market contribution of

agriculture in the process of develOpment.

Due to the data limitation, calculation on the magnitude of marketi-

zation will be made in two periods: 1930-40 and 1953-60. The estimating

19
method used is very simple and developed by Kuznets in 1961. His method

is based on two different sets of assumptions. For the present purpose,

 

l7Economic Bulletin for Asia and the Far East, pp, cit., p. 45.

18

Ibid., p. 45.

19Kuznets, 22, cit., pp. 112-113.
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the first set of assumptions seems more relevant. Needless to say, these

assumptions can be immediately relaxed as soon as the empirical data are

available.

First we disregard the minor fraction of the net agricultural product

that may be saved rather than consumed. Let us assume the per capita con-

sumption of agricultural net output is the same in both the agricultural

and non-agricultural sectors, despite the difference in their total in-

come per capita. The average data of 1930-40 show that the share of the

agricultural sector in total product20 was 48 percent and in the labor

force was 64 percent. Per capita consumption of agricultural output

throughout the economy will be 0.48 (in percentage of total product); the

consumption by the agricultural population of its own product will be 31

percent (= 48% multiplied by 64%) of national product; and their consump-

tion of other goods will be 17 percent (i.e., 48% of total net product

minus 31% represented by agricultural output). If we also assume that

all the non—agricultural final output goes through the market, the total

marketed net output is 69 percent of total output, of which 17 percent is

agricultural final output. Therefore the contribution of agriculture to

total marketed net product during the period 1930-40 was about 25 percent

(17% of marketed agricultural output divided by 69% of total output).

From this simple manipulation it becomes evident that, as the share of

agriculture in national product and in labor force decline, its prOpor—

tional contribution to the growing marketed net product will also decline.

To demonstrate this case, we turn to the recent period 1953-60.

 

20In Kuznets' method, this should be NNP. But no NNP data are

available in this period.
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Following the same assumptions made above, given the data on the

share of the agricultural sector in NNP as 33 percent and in the labor

force as 57 percent, we obtained the consumption by the agricultural

pOpulation of its own product as 19 percent (57% multiplied by 33% of

NNP). Also assume that all the non-agricultural product goes through the

market, the total marketed net product is then 81 percent of which 14

percent is agricultural final output. The contribution of agriculture

to total marketed net product is then about 17 percent during this period,

in contrast to 25 percent in 1930-40.

This simple calculation demonstrates Kuznets' conclusion that "the

market contribution of agriculture to a country's economic growth, stra-

tegic in the early periods of growth, must, in the nature of the case,

diminish in relative weight once growth has proceeded apace."2l

 

21Kuznets, 22, cit., p. 113.



CHAPTER VI

THE ROLE OF THE AGRICULTURAL SECTOR: FACTOR ASPECT

The factor aspect of the agricultural sector as it relates to eco-

nomic growth essentially involves a transfer or loan of resources, these

resources being productive factors, from the agricultural sector to others.

Kuznets points out, "The resources being transferred are either capital,

1
or rather funds for financing acquisition of material capital, or labor."

These two factors: capital and labor are analyzed separately below.

Capital

Two different types of capital transfer may occur. The first type

is a compulsory transfer from agriculture for the benefit of other sectors;

and this is ordinarily done through government taxation. Under this type,

we will discuss the low government purchasing price of rice, the high

government exchange price of fertilizers to rice, and land tax. The other

form of capital transfer is the utilization of savings originating in the

agricultural sector in financing the growth of the non-agricultural sector.

In addition, agriculture's share in total domestic capital formation and

its contribution to foreign exchange earnings will also be discussed.

Low Government Purchasing Price of Rice

As noted earlier, rice is an important commodity. A change in the

rice price has an immense impact upon the economy as a whole. The Govern-

ment has been imposing low price policy of rice. Partial rationing has

 

lKuznets, 22, cit., p. 114.
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been employed by the Government to implement this policy. The prices

of compulsory purchase of rice paid by the Government has been kept lower

than the market price. For instance, the price spread for ponlai rice

between government purchase and the free market amounted to NT $2,087

and NT $1,724 per m/t in 1960 and 1961. With the quantity of 599,778

m/t and 738,325 m/t collected by the government in these two years, the

loss incurred to the farmers amounted to more than NT $1.2 billion each

year. A detailed account of such loss for rice farmers in the past 11

years is shown in Table 6.1. The total loss to the rice farmers in the

whole period amounted to NT $6 billion. It is an incredible contribution

by the rice farmers to the total Government revenue. In other words,

"Rice farmers, accounting for more than 80 percent of all farmers, had been

denied the full market price for about 30 percent of their rice production

collected by the government since Retrocession."2

The 6 billion NT dollar revenue collected by the Provincial Food

Bureau was mainly used to subsidize the special groups, notably the

military and government personnel and an infant fertilizer industry whose

production costs in 1962 were still above world market prices. Thus Rada

and Lee conclude, "The net contribution, i.e., benefits minus costs, of

this complex subsidy system to the national welfare is questionable,

particularly if measured against net profits from alternative uses of the

funds."3

 

2Rada and Lee, 22, cit., p. 30.

31513., p. 30.



Table 6.1. The preempted value to farmers of rice collectedA and com-
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pulsorily purchased by Government, Taiwan, 1951-1961.

 

Price spreadB Rice collected from Total value

 

Year NTS/m/t. farmers m/t NTS

1951 224 404,227 90,546,848

1952 679 425,467 288,892,093

1953 1,224 423,308 518,128,992

1954 565 525,938 297,154,970

1955 639 496,354 317,170,206

1956 813 515,664 419,234,832

1957 935 535,347 500,549,445

1958 898 650,641 584,275,618

1959 933 606,301 565,678,833

1960 2,087 599,778 1,251,736,686

1961 1,724 738,325 1,272,872,300

 

A O O O O

Pon1a1 r1ce, brown-rice equivalents.

BAmount official rice price below free market farm rice price.

Source: Computed from Taiwan Provincial Food Bureau's Financial Operating

Statements.

 

 

The low price of rice is desirable to consumers in view of the fact

that rice accounts for about three quarters of their daily diet. Not only

was the rice price low, but also the long-term trend of agricultural prices

was low during the period 1914-1959. As the data in Table 6.2 indicate,

except for the period 1945-50, the ratio of agricultural prices was always

relatively lower than the general price level in the remaining
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period.” The rise of the relative ratio in 1945-50 was due to high in-

flation and low agricultural production.

The relatively low agricultural prices would have two favorable

effects on economic growth. First, consumers would have more money to

spend for something else, presumably non-agricultural products.

Table 6.2. Long-term trend of the relative ratio of agricultural prices,A

 

 

Taiwan.

Base period = 1936-38

Relative Ratio of

Period agricultural prices

1914-1920 ' 84

'1920-1939 92

1939-1944 78

1944-1950 137

1950-1959 70

 

ARelative ratio refers to the price ratio between the agricultural prices

and general price level.

Source: T. H. Lee, "Agricultural Prices in Taiwan," Research Bulletin, 75,

Bank 2: Taiwan, (April 1962), p. 177.

Second, the industrial sector will benefit from these low prices either

because industrial wages are kept stable more easily or because the cost

 

“Qualifications should be added in interpreting the result of Table

6.2. First, in computing the general price level, agricultural products

were presumably included. Thus the results might be biased. Second, the

selection of the base period makes quite a difference here. If 1914—20

were used as a base period, for instance, then the relative ratios of

agricultural products would be much higher than what we have in the

present table.
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of buying agricultural products as inputs in its production would be

cheaper. But what are the effects of these low agricultural prices on

farmers? The UN study concludes that due to the substantial increase in

agricultural productivity, "there is no evidence that the economic

position of farmers in general has deteriorated during the period under

. 5

rev1ew (1953-50)." However, it is recognized by the UN experts that

the low agricultural price policy could have exercised an unfavorable

influence on the production.

High Government Exchange Price of Fertilizers to Rice

It has been recognized that the farmers' use of fertilizers is an

important item in their farm expenditures. In Taiwan, there is a peculiar

fertilizer-rice barter system which has been in effect since 1948. This

barter system serves two functions. First, the government provides a

high quality and enough quantity of fertilizers to the farmers, and the

government gets rice in return. Second, this system enables the govern-

ment to collect a tremendous revenue from this operation. The schema is

rather simple, i.e., farmers can exchange fertilizers for rice at a

certain ratio set by the Bureau of Food. The schema is voluntary in its

nature. Theoretically, farmers can buy fertilizers anywhere they like.

But farmers, in most cases, are tempted to exchange rice for fertilizers

from the government because (a) a fertilizer loan can be made to credit

needing farmers, and (b) the government provides the fertilizers with the

proper prOportions for their soils.

 

SEconomic Bulletin for Asia and the Far East, 223 cit., p. 51.
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6
A recent study shows that at the present exchange ratio between rice

and various kinds of fertilizers, the estimated loss incurred to the

farmers in a single year, 1959, is about 404 million NT dollars. The

estimated loss is obtained by comparing the existing ratio provided by

the government and open market ratio suggested by the authors of that

study. In 1959, the amount of fertilizers exchanged amounted to 500

thousand tons. According to the prevailing ratio, the government obtained

388 thousand tons of rice in return. If using the Open market ratio, the

government should only get 287 thousand tons of rice in return. This

ratio would enable farmers to save 101 thousand tons of rice which amounted

to 404 million NT dollars.

The study cited did not compute the loss incurred to the farmers in

other years. In view of the constant increase of fertilizers in the post-

war period, however, the total revenue captured by the government might be

around 4 billion NT dollars, say, in the past decade. This is another

significant contribution made by the rice farmers. Thus the rice farmers

in Taiwan have been making dual contributions by selling their rice to

the government at the enforced low price and by exchanging fertilizers to

their rice at an unfavorable ratio during the post-war period.

Land Tax

The forced extraction of surplus from agriculture usually takes the

form of a land tax. It is often considered as the main financing source

in the early stages of develOpment. The historical experience of Japan

 

6Chien-sheng Shih, etc., "An Appraisal of the Fertilizer—rice Barter

System in Taiwan," College of Law, National Taiwan University, Taipei,

(June 1961), pp. 1-30.
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is a case in point. The land tax in Japan constituted about 86 percent

of the total government tax revenue in 1888-1892, and the direct tax

ratio to income produced was between 12 and 22 percent from agriculture,

compared with from two to three percent from the non-agricultural sectors.

The land tax still represented as much as about 56 percent in 1903-1907.

Historically, the land tax in Taiwan did not play such a prominant role

as it did in Japan (Table 6.3). During the pre-war period, 1928-1941,

the land tax and the income tax, however, were the two main sources. The

percentage share of land tax in total government revenue declined from

27 percent in 1928 to 9 percent in 1941. The average of the whole period

was 25%. But the absolute amount of land tax was steadily increasing,

except for a very small drop in three years.

This declining situation of land tax also holds true in the post-war

period (Table 6.4). Throughout the period, the land tax varied from five

to seven percent of the government total revenue. The main sources of

government revenue were from monOpoly profits, custom taxes and a defense

surtax, which accounted for about half of the government revenue. In the

post—war period, the land tax paid by the farmers is sometimes claimed to

be relatively low to the productivity of land. It was estimated that land

taxes were only about three percent of the total production in 1958. One

way suggested to increase land taxation revenue is to change the present

cadastral land tax system (collection system) into taxation on land value.

It is estimated "the land tax revenue will be increased three times if

 

7Ohkawa and Rosovsky, 22, cit., Tables 14 and 15.

7
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Table 6.3. Composition of government taxation revenue, Taiwan, 1928-1941.

unit = 1,000 yuan

Year Income tax Land tax Customs duty OthersA Total

% % %, %_

1928 2,505 12.07 5,596 26.97 4,517 21.77 8,129 39.19 20,747

1929 3,000 13.86 5,614 25.94 4,444 20.56 8,580 79.64 21,638

1930 3,150 16.37 5,630 29.24 2,795 14.52 7,676 39.87 19,251

1931 2,477 13.71 5,629 31.15 2,362 13.07 7,600 42.07 18,068

1932 2,415 13.14 5,692 30.96 5,744 14.93 4,531 40.97 18,382

1933 5,833 29.00 5,759 28.63 2,183 10.85 6,342 31.52 20,117

1934 4,056 20.97 5,835 30.17 2,561 13.24 6,886 35.62 19,338

1935 3,954 17.25 7,489 32.67 2,545 11.10 8,934 38.98 22,922

1936 5,218 20.05 7,940 29.74 3,262 12.53 9,604 37.68 26,024

1937 9,554 26.97 7,935 22.40 2,515 7.10 15,421 43.53 35,425

1938 13,033 31.53 8,340 20.18 1,753 4.24 18,213 44.05 41,339

1939 15,214 34.65 8,329 15.81 2,397 4.52 26,673 45.02 52,613

1940 29,678 33.80 8,333 11.33 2,562 3.48 32,646 51.39 73,219

1941 32,877 33.78 8,311 8.52 2,345 2.40 53,807 55.30 97,340

A

come tax, etc.

Source: 8. W. Chow, The Histor 2f Taiwan's Econo

Occupation, Bank of Taiwan, (September 1958), 325-326.
 

8

such changes are made."

posed system because of its heavier burden on the farmers.

Others include sugar consumption tax, alcoholic tax, and temporary in-

Under the Japanese

Objections would certainly arise under the pro-

 

8Liu, pp: cit., p. 113.
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Table 6.4. Percentage distribution of total government revenue, Taiwan,

1952-57

 

Income PrOperty Land Commodity Custom Mon0poly Defense

 

Year tax tax tax tax tax profits surtax Others

1952 12.8 16.4 5.6 4.4 20.9 10.7 17.7 17.7

1953 11.2 6.6 7.9 5.4 17.2 13.6 18.4 18.4

1954 10.3 5.1 6.2 9.4 14.7 16.9 16.8 16.8

1955 12.9 5.8 5.1 9.6 14.6 15.7 18.2 18.2

1956 8.1 5.9 6.9 10.2 14.2 14.0 17.0 17.0

1957 7.3 6.6 6.7 10.2 17.1 14.1 18.0 18.0

 

Source: "The Review and Improvement of the Tax System in Taiwan," The

Economic Reference, No. 177, (July 16, 1959), Ministry of

Economic Affairs, Taipei.

Estimation of a Flow of Savings Originating in the Agricultural

Sector into Capital Formation in the Non-agricultural Sector

The second type of capital transfer is the utilization of savings

originating in the agricultural sector in financing the growth of the

non-agricultural sector. An empirical estimation of the magnitude in-

volved in this process is possible provided there are enough data. But

Kuznets could not find enough data for his purposes, neither do we. We

are forced to speculate on the magnitude to some extent.

In what follows, we shall use Kuznets' method9 step by step and

insert the empirical data wherever they are available; if not, Kuznets'

hypothetical figures will be used.

 

9 .
Kuznets, pp: c1t., pp. 116-117.
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Data in Taiwan show that the share of the agricultural sector in

income of 33 percent (average of 1953-60); and that savings were 11 percent

of the agricultural sector income (average of 7 years in the 1950's) com-

pared with a 5 percent savings rate for the non-agricultural sector

(since we have data on the savings in agriculture and total domestic

savings in Taiwan, thus savings in the non-agricultural sector were treated

as a residual.) Total net domestic savings were about 7 percent (average

of 1951-59) of national income, 3.6 percent originating in the agricultural

sector and 3.4 percent in the non-agricultural sector.

Kuznets pointsout "the flow of savings out of the agricultural sector

to finance capital formation elsewhere would depend largely upon the rel-

ative needs of these sectors for capital, which needs are reflected in

differential rates of return. Perhaps the incremental capital-output

ratio might suggest how much capital is needed to secure additional out-

put....the allocation of savings depends largely upon the relative rates

of growth of the agricultural sector and non-agricultural sector."10

In order to compute the needed capital formation in the agricultural

sector of total capital formation, additional information is needed.

Kuznets assumes that the net savings rate is 7 percent, that national

product grows at a rate of 3 percent per year, implying an incremental

capital-output ratio of 2.3 to 1; and that the rate of growth of the

product of the non-agricultural sector is four times that of the product

of the agricultural sector, then the needed capital formation in the

 

10 ,

Kuznets, 32: c1t., p. 116.
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_agricultural sector of total capital formation will be:

(0.33)r + (0.67)4r = 3.0

r, the rate of growth for the agricultural sector, is then

about 1 percent, that for the nonfagricultural sector four times as high,

or 4 percent. Multiplying the former by 0.33 yields the increment of the

product of the agricultural sector, or 0.33; multiplying the latter by

0.67 yields the increment of the product of the nonsagricultural sector,

or 2.67. The ratio of the increment in the agricultural sector to in-

crement in total product, and, on the assumption used, of the capital

needs of the agricultural sector to total capital needs, is then 11

percent (0.33 divided by 3), whereas savings originating in agriculture

are 51 percent (3.6% divided by 7%) savings. There will therefore be a

flow of savings originating in the agricultural sector into capital for-

mation in the nonfagricultural sector, accounting for 40 (51% minus 11%)

out of 89 (40% plus 49%), or somewhat about 45 percent.

As Kuznets warns us, "The example is purely illustrative; and the

discussion is designed only to bring out the variables that would have to

be measured in empirical study."11 In the case of Taiwan, the rate of

. growth of the product of the nongagricultural sector might well be less

than four times that of the agricultural sector. The incremental capital-

output ratio for the agricultural sector might be lower than the incremental

capital-output ratio for the nonfagricultural sector. Also, in this ex-

ample, we only take domestic savings into account, disregarding financing

from abroad--mainly U.S. economic aid which averaged at U.S.$ one hundred

million a year during the past decade.

 

llKuznets, 22: cit., p. 117.



129

Agriculture's Share in Domestic Capital Formation

We shall now discuss the share of agriculture in domestic capital for-

mation and its contribution to foreign exchange earnings.

The distribution of gross domestic capital formation between agri-

culture and manufacturing is shown in Table 6.5.

Table 6.5. Distribution of gross domestic capital formation, Taiwan,

1952-61.

unit NT$ million

.Agriculture (including

forestry, fishery and

 

 

Period livestock) Manufacturing

% of total domestic % of total domestic

Value capital formation Value capital formation

(1) (2) (3) (4)

1952 566 19.5 341 11.8

1953 689 19.6 543 15.4

1954 707 18.0 493 12.6

1955 848 19.9 839 19.7

1956 872 18.0 974 20.0

1957 937 15.0 1,300 20.8

1958 1,117 14.7 1,720 22.7

1959 1,813 18.7 1,877 19.3

1960 1,908 14.7 2,428 18.7

1961 2,212 15.1 2,670 18.3

 

Source: Computed from Industry 2: Free China, Vol. XX. No. 6, (December

1963), p. 54-55. ""' '"“"

The percentage of the agricultural sector in the total domestic capital

formation has been declining as shown in column 2 of Table 6.5. But the

absolute amount of domestic capital formation has been steadily increasing
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throughout the whole period. The amount contributed by the agricultural

sector to capital formation in 1961 was about four times the value in 1952.

This is the factor contribution made by the agricultural sector. The manu-

facturing sector gained some advance in the percentage distribution as well

as the absolute amount of capital formation comparing 1952 with 1961.

Next, we examine agriculture's contributions to foreign exchange

earnings.

Earning Foreign Exchange

Historically, developing economies have created from their national

resources major export industries to finance the import of capital equip—

ment and to service the foreign debt during the take-off. The United States,

Russian and Canadian grain, Swedish timber and pulp, Japanese silk, etc.

fulfilled this function.12 Except in the recent decade, Taiwan's export

earnings mainly relied on sugar, and to a lesser extent, rice. Sugar al-

ways accounted for more than 50 percent of the total foreign exchange un-

til 1958. The data in Table 6.6 indicate that Taiwan's economy falls into

the usual pattern of a develOping country, namely, external trade is highly

dependent upon a few agricultural products--rice, sugar, tea, etc. in the

present case.

The data in Table 6.6 suggest that, through the period 1920-62, five

major agricultural products were the main source of foreign exchange earn-

ings. The data also confirm the general hypothesis that when an economy

is developing, the percentage of agricultural exports in the total foreign

 

12Rostow, The Stages 2f Economic Growth, 32, cit., p. 48.
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exchange earning is declining. The percentage of total foreign exchange

earning accounted for by the five main products dropped sharply from 81

percent in 1920 to 35 percent in 1962. Taking just the two most important

exports, sugar and rice, into account, their percentage change in the total

value of exports declined rapidly from 77 percent in 1920 to 24 percent in

1962. However, a percentage figure is often an unreliable indicator of

the change in the absolute value under consideration. An absolute export

value of, for instance, rice and sugar, may increase but their percentage

of the value of total exports may decrease simply because the increase in

the value of total export is faster than the increase in the value of rice

and sugar. In order to eXplore this possibility, we turn to Table 6.7 to

examine the absolute eXport value of rice and sugar. In comparing 1952 and

1962 for sugar, it is found that although sugar in 1952 comprised 59 per-

cent against 21 percent in 1962 of total eXport value, the absolute value

of foreign exchange earning in 1962 was NT$ 961 million more than the value

in 1952. The same situation is true in the case of rice. In comparing

1952 and 1962, the value of rice eXports, 223 million, comprised 15 percent

of total value of exports, whereas in 1962 rice accounted for about three

percent of the total value of exports but its export value was NT$ 242

million. Both cases seem to indicate that, despite their declining per-

centage in the total value of exports, agricultural eXports still remain

as one of the important means of increasing foreign exchange earnings in

Taiwan. We should also not overlook the fact that in the present situation,

if there were no rapid pOpulation growth and a frustrating international

price of sugar, more foreign exchange would probably have been forthcoming.
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Labor Migration

In addition to capital contribution, the agricultural sector is said

to be able to make another factor contribution by transferring its workers

to the non-agricultural sector. Why? The basic reason is that in the

process of development, almost by definition, the produgtivity of agri-

cultural labor will be increased, and thus releases some labor for de-

velopment activities in the non-agricultural sector without affecting

agricultural production. Another reason argued by Lewis is that indus-

trial wages can be kept constant or stable and the entrepreneurs can re-

invest their surplus to expand their production. Lewis' reasoning is

sometimes questioned because the industrial wages have risen side by side

with the outmigration of agricultural workers to the non-agricultural

sector. A more recent and generally-accepted version is summarized by

Kuznets. He states,13

This transfer of workers from the agricultural to the non-

agricultural sector means a sizeable capital contribution be-

cause each migrant is of working age and represents some in-

vestment in past rearing and training to maturity.

His rough estimates show that in the first decade of this transfer, the

magnitude of this investment in agricultural workers would be over six

percent of total national product.

No data are available at hand on the size of out-migration from agri-

culture to other sectors in Taiwan. There is some evidence, however,

suggesting that the average annual growth rate of the agricultural popu-

lation (2.5 percent) was smaller than that of total population (3.7 percent)

 

13Kuznets, pp: cit., p. 118.
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during 1950-59, partly due to the migration of population from the agri-

cultural to the non-agricultural sector. As a matter of fact, such mi-

gration is expected to take place because, among other things, the produc-

tivity of labor and hence the wage level have been considerably higher in

the non-agricultural sector than those in agriculture. The net product

per capita in agriculture, on the average, amounted to less than 60 per

cent of that in the non-agricultural sector.

Now an attempt is made to Speculate about the size of out-migration

from agriculture in Taiwan. We shall use an indirect approach to compare

the projected non-agricultural population with the actual non-agricultural

pOpulation in the period 1951-1961. We first assume the birth and death

rates of the agricultural and non-agricultural populations are the same,

and further assume that the increase in the rate of non-agricultural popu-

lation in each year keeps pace with the growth rate of total pOpulation

(3.6 percent per year). Thus, the actual non-agricultural population in

a given year is greater than the projected non-agricultural pOpulation,

we will consider the difference between these two is a result of out-

migration from agriculture to non-agriculture. This approach is admittedly

an expediency due to the lack of data and claims no more than a rough

approximation.

The actual non-agricultural population data are shown in column 1 of

Table 6.8. The following formula is developed to estimate the projected

non-agricultural pOpulation:

i = pi _ 1 ( 1 + 3.6%)

: the rojected non-agricultural population at

a given year, i.

Pi -l: the actual non-agricultural population (i - 1).

3.6%: the average growth rate of total pOpulation in the

period 1950-60.
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Thus, for example, P = 3,556,000 (1 + 3.6%) = 3,684,000 persons,
1951

where 3,556,000 persons are the actual non-agricultural pOpulation in 1950,

and 3,684,000 persons are the projected non-agricultural persons in 1951.

Then we compare the projected and actual non-agricultural populations in

1951. We find that the projected non-agricultural pOpulation is greater

than the actual non-agriculture population by 25,000 persons. These

25,000 persons will be assumed as the out-migrants from agriculture.

Based on this procedure, we record the following results in Table 6.8.

Table 6.8. Estimated labor out-migration from agriculture to non-agri-

culture, Taiwan, 1951-60.

(in thousand person)
 

 

Actual non- _ Projected non- Out-migrants

agricultural agricultural from agriculture

Year population population to non-agriculture

(l) (2) (3) = (1)-(2)

1950 3,556 - -

1951 3,709 3,684 25

1952 3,879 3,843 36

1953 4,056 4,019 37

1954 4,260 4,202 58

1955 4,475 4,413 62

1956 4,692 4,630 62

1957 4,900 4,861 39

1958 5,159 5,076 83

1959 5,416 5,345 71

1960 5,419 5,611 -192

1961 5,682 5,614 68
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During these past 11 years, the estimated out-migratists from agri-

culture were about 350,000 persons, shown in column 3 of Table 6.8. As

Kuznets emphasizes, each migrant represents some investment in past rear-

ing and training to maturity. For the purpose of illustrating this factor

contribution, let us assume that the past investment in each migrant is

about NT $5,000, thus, such contribution made by the agricultural sector

during this period amounts to NT$ 1.75 billion.

Next, we shall examine the utilization of agricultural labor force

in Taiwan. It is sometimes claimed that a large extent of disguised un-

employment or under-employment exists in most of the Asian countries.lu

It is argued that the labor transfer will make a contribution to develop-

ment only if the surplus labor force can be employed by the non-agricul-

tural sector. In what follows, we shall critically examine the utiliza-

tion of agricultural labor force in Taiwan. We first turn to a recent

study on disguised unemployment. The study shows that "the number of
 

disguised unemployment increased steadily from 699 thousand in 1952 to

1018 thousand in 1959."15 According to the definition of disguised un-

employment, 1,018,000 persons, 40 percent of total agricultural labor

force, can leave agriculture for other employment without affecting agri-

cultural production. In this report,16

Unemployment is the number of excess population over

the number of labor required according to the employment

statistics. If in the pOpulation statistics, some peOple

are not entirely out of work but the work can be done by

fewer peOple than we count the difference disguised un-

employment.

 

l“Harry Ohima, "A Strategy for Asian Development," 22: cit., p. 296.

15JCRR. A Study 23 the Effects 2f the Population Trend 22 Economic

Develgpment i3 Taiwan, Taipei, p. 14.

 

 

16Ibid., p. 15.
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The definition is a vague one. The method used in the study to measure

the extent of disguised unemployment has some obvious hazards.l7 This is

another poor empirical study dealing with this subject. It also illus-

trates that a careful appraisal of the definition and methodology is

necessary before one so blindly accepts an author's statement that 10, 20,

or 40 percent of the labor is redundant in agriculture.

Now we shall further examine two studies on rural under-employment
 

in Taiwan.

One study indicates that average labor input per hectare of land in-

creased from 228 man-days in 1936-39 to 281 days in 1952-56.18 Labor in-

put per hectare has rapidly increased. However, the annual average work-

ing days per farm worker decreased from 172 man—days in 1935-39 to 164

man-days in 1952-58, indicating a decreasing trend of working days per

worker. Hsieh and Lee claim that these facts show that there exists a

serious rural under-employment problem.19

A more recent UN20 study shows that there was an increase of nine

percent in the number of days worked by farm workers between 1953 and

1960 (column 2 of Table 6.9). The annual average number of work days on

farms per farm worker, however, was approximately 180, about 49 percent

of one year, leaving 185 days off farm, about 51 percent of one year.

 

17A critical review of the empirical studies on this subject, see

Charles Kao, Kurt Anschel, and Carl Eicher, "Disguised Unemployment in

Agriculture: A survey," in Eicher and Witt, Agriculture ip_Economic

Development, pp, 2353, pp. 129-143.

 

 

18Hsieh and Lee, ép_Ana1ytica1 Review pf Agricultural Development in

Taiwan, pp, cit.

 

191613. p. 37.

20Economic Bulletin for Asia and the Far East, pp, cit.
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Information on the number of work days per farm worker in off-farm activi-

ties is not available. But as indicated earlier, farm income study shows

that farm families received 22 percent of the income from non-farm sources

in 1957. This suggests that some of their days off farm were engaged in

part-time jobs. Thus the problem of under-employment may not be as

serious as it appears.

The confusion and exaggeration of rural under-employment in Taiwan

are partly due to the failure of recognizing the part-time jobs outside

the farms and the seasonality of agriculture. In discussing the labor

movement from agriculture to non-agriculture in Taiwan, Hsing, a well-

known economist, critically points out the problem of labor shortage in

peak season.21 He states,

the outflow of pOpulation from agriculture to non-agricultural

sectors has caused serious labor shortage in agriculture which

has been generally felt in busy seasons. This very fact has

made it increasingly difficult for agriculture to release more

labor even though part of agricultural labor is under-employed

in slack season-lunder-employed' only relative to farm work,

since a large part of such under-employed agricultural labor

has been absorbed by the sideline and off-farm businesses.

This shows how vaguely has the term 'under-employed' been as-

sociated with the mobility of labor from agriculture to non-

agricultural sectors in ordinary discussions.

We have pointed out in Chapter I that it takes two to make a contri-

bution--the contributor, the agricultural sector, and the recipient, the

non-agricultural sector. Unless the non-agricultural sector can absorb

the transfer of labor, contribution is not made yet. In view of the

several studies cited above, there is no conclusive evidence either to

 

21Mo-huan Hsing, "Relationships Between Agricultural and Industrial

DevelOpment in Taiwan During 1950-59," Unpublished manuscript, Taipei,

(December 1960), pp. 139-140.
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suggest the existence of disguised unemployment or large extent of rural

under-employment in Taiwan. In other words, to a certain extent, we can

believe that labor migration from the agricultural to the non-agricultural

sectors did take place in the post-war period. Thus this transfer of

workers constitutes another sizable factor contribution by the agricul-

tural to the non-agricultural sectors.



CHAPTER VII

SUMMARY AND IMPLICATIONS

Summary

The role of the agricultural sector in Taiwan has been examined pri-

marily in the post-war period by adopting Kuznets' approach. His approach

is centered on the product, market and factor aspects (or contributions)

of the agricultural sector as they relate to economic growth. These three

aspects, simply stated, mean that "if agriculture itself grows, it makes

a product contribution; if it trades with others, it makes a market con-

tribution; if it transfers resources to other sectors, these resources

being productive factors, it makes a factor contribution."

The product aspect of the agricultural sector was first examined in

two different periods: 1901-40 and 1945-62.

Historically, rice, sweet potatoes and sugarcane have been the three

most important cr0ps in terms of their percentage of the total planted

area as well as their total value of agricultural output. An examination

of the production, acres and unit yield of these crops was made in these

two periods. It was found that during the period 1901-40 unit yields of

rice, sweet potatoes and sugarcane increased 45, 68, and 198 percent re-

spectively. It was also found that this increase in yield, among other

things, was a result of the combined use of fertilizers, improvement of

varieties and farm techniques. These factors were also most responsible

for the Japanese agricultural development. In this sense, "an example of

the Japanese approaches applied in a different setting" was demonstrated.
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But such achievement was not attained by merely using resources that had

low Opportunity costs as Johnston claims. Large amounts of imported

fertilizers and investment in irrigation in 1920-40 seem to suggest that the

rising farm output in this period was achieved at quite high cost.

Due to the Japanese deliberate colonial policy toward Taiwan, the

path of economic transformation, in terms of changes in the prOportion of

labor devoted to agriculture and the urbanization process, was slow. Taiwan's

economy under the Japanese rule represents one type of colonizations--sub-

stantial development in agriculture but without the concomitant progress in

other sectors.

During the post-war period, further progress was made in the agricul-

tural sector. An examination of the three main crops indicates that the

unit yields of rice and sweet potatoes rose by 28 and 38 percent respective-

ly, whereas unit yield of sugarcane declined 11 percent, using 1953 as a

base period. The decline and instability of the sugar industry was primari-

ly due to the low world price of sugar. One of the challenging tasks during

this period was the race between the growth of population and agricultural

production. The record shows that total agricultural production increased

1
at an average growth rate of 4.9 percent per year in the period 1953-62,

well exceeding the high pOpulation growth at an average rate of 3.5 percent

per year. The crucial question which needs to be answered is: How did

Taiwan improve its agriculture? Our answer is not a simple one. The

rapid increase in agricultural output is not accidental. The Government

 

1It should be remembered that in the United States total farm output

rarely has increased more than two percent a year.
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"balanced growth" policy embedded in the three Four-Year Development Plans,

with the COOperation of JCRR, Farmers' Association, and, last but not least,

farmers, seems to be a key variable. Within this framework the factors re-

sponsible for the increased agricultural output include irrigation, fer-

tilizers, seed improvement, agricultural extension service, agricultural

credit, disease and pest control, land reform, U.S. economic aid, etc.

Regression analysis was used to ascertain the relationship between irri-

gation, fertilizers and the unit yield of rice. It was found that there

was a significant relationship between these two factors and the unit yield

of rice at the 99 percent level of confidence in the post-war period. A

quantitative analysis of the effects of other factors on agricultural out-

put, by the nature Of these factors, is difficult, if not impossible.

The market aspect of the agricultural sector was analyzed in terms of

selling agricultural products to the domestic and international markets,

and purchasing farm inputs and consumer goods from the non-agricultural

sector. The whole discussion on this aspect was closely related to the

changing structure of the economy as a whole.

It was found that the percentage of marketed surplus of total rice

production rose from 43.6 percent in 1953 to 49.3 percent in 1958, despite

the high population growth. However, the percentage of net agricultural

product in national income has declined from about 40 percent in 1954 to

28.5 percent (excluding forestry and fishery) in 1960. This conforms to

Kuznets' generalization, namely, economic growth is generally associated

with a decline in the share of the agricultural sector in national income.

In the period 1920-58, five major agricultural commodities, sugar,

rice, pineapple, tea, and banana comprised about 80 percent of total

foreign exchange earnings. Rice and sugar accounted for about 70 percent
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of total foreign exchange until 1957. Since then they have been declining

to 34 and 24 percent respectively in 1961 and 1962. Their declining share

of total foreign exchange has been steadily replaced by the increasing

export of processed farm goods and manufacturing products. Industrial

products alone were increased from 12 percent in 1956 to 47 percent in

1962. The record of the past decade shows that the weight of agriculture

in over-all exports has been on the decline while that of industrial goods

has been on the increase. This phenomena reflects the path of industrial—

ization.

With the expansion of agricultural output, additional farm inputs

were needed. The input factors registering the largest expansion were

materials (pesticide, etc.), and chemical fertilizers. They increased

from an index of 100 in the base period 1953 to an index of 504 and 124,

respectively, in 1960. Another study shows that the total increased value

of houses and farm building, large implements and tools, and working capi-

tal was NT$ 3.5 billion, comparing 1953 and 1960. Due to the nature of

these goods, a high proportion of them must be supplied by the non-agri-

cultural sector at home and abroad. The data also show that industry

absorbed an increasingly smaller proportion of agricultural products,

whereas agriculture absorbed an increasingly greater prOportion of in-

dustrial goods. This demonstrates a basic change of the structure of

farm production-~toward a higher degree of commercialization.

As farmers' income increases, their purchases of consumer goods are

also expected to rise. Two farm households surveys in 1950/51 and 1958

indicate that farmers' expenditures on food were declining whereas the

expenditures on education were rapidly rising. Their general consumption

pattern seems to show that more non-food goods would be bought when income
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increases. Higher income elasticities of demand for housing and furni-

ture, and recreation, both greater than one, suggest that the percentage

of income spent on them will increase as income increases.

Although there are no detailed data available on their quantitative

purchase of consumer goods, the evidence cited above reveals the trend

toward purchasing non-food goods. The inter-Sturtoral activities of

selling and purchasing between agriculture and non-agriculture intensify

the diversification of the economy at home and abroad. Thus agriculture

makes it possible for other sectors to grow; just as other sectors make

it feasible for the agricultural sector to grow.

The factor aspect of the agricultural sector to develOpment essen-

tially involves a transfer of capital and labor. Our discussion on

capital transfer from agriculture to non-agriculture included the govern-

ment's low purchasing price of rice, the high government exchange price

of fertilizer to rice, the land tax, agriculture's share in domestic

capital formation and in earning foreign exchange. An estimation of a

flow of savings from the agricultural to non-agricultural sectors was

also made.

During the period 1951-61, the total loss to the rice farmers as a

result of government low purchasing price of rice was estimated about NT$

6 billion--an incredible forced contribution to the total government

revenues. Another loss incurred to the rice farmers is the unfavorable

exchange ratio between fertilizers and rice. In the year of 1959, the

estimated loss is about NT 400 million.

The land tax is generally considered as a main source Of financing

development in the early stages of development. Historically, the land

tax in Taiwan did not play a prominant role as it did in Japan in the late
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nineteenth and early twentieth centuries. The average land tax of the

period 1928-41 in Taiwan accounted for about 25 percent of total govern-

ment revenues. In the post-war period, 1952-57, it further declined to

five-eight percent of total government revenues. The other sources of

the government revenues are from the monopoly profits, custom tax and

defense surtax.

The percentage of the agricultural sector in the total domestic

capital formation has been declining from 20 percent in 1952 to 15 percent

in 1961. But the amount contributed by the agricultural sector to capital

formation in 1962 was about four-fold the value in 1952.

As mentioned above, the percentage of total foreign exchange accounted

for by the five major products has been declining. However, a percentage

is often an unreliable indicator of the change in the absolute value under

consideration. For instance, in comparing 1952 and 1962 for sugar, al-

though sugar in 1952 comprised 59 percent against 21 percent in 1962 of

total export value, the absolute value of foreign exchange earning in 1962

was NT$ 961 million more than the value in 1952. The same situation holds

true in rice. Both cases seem to indicate that, despite their declining

percentage in the total value of export, agricultural exports still re-

main one of the important means of earning foreign exchanges.

Another type of factor transfer is labor migration from the agri-

cultural to non-agricultural sector. The estimated migrants from agri-

culture total about 350,000 persons during the period 1951-61. If the

past investment in each imigrant is assumed to be NT $5,000, thus.such

contribution made by the agricultural sector during this period amounts

to NT$ 1.75 billion. An effort was also made to study the utilization of

agricultural labor force in Taiwan. A population study shows that 40
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percent of total agricultural labor force was disguised unemployed. The

definition used in that study is vague and the measuring method has great

hazards. The result is undoubtedly questionable. Two additional studies

on the utilization of agricultural labor force was also discussed. In

view of these studies, we find there is no conclusive evidence to suggest

either the existence of disguised unemployment or large extent of rural

under-employment in Taiwan. We also pointed out that the confusion and

exaggeration Of rural under-employment are partly due to the failure of

recognizing the availability of the off-farm job opportunities and the

seasonality of agriculture.

The three contributions of agriculture to economic growth were also

measured by using Kuznets' formulas. It should be immediately added,

however, that this estimation is purely illustrative because it was based

on very limited empirical data and mostly on Kuznets' hypothetical figures

which may not be appropriate to Taiwan.

It was calculated that (1) the product contribution of agriculture to

the growth of total output was about 19 percent during the period 1953-60.

(2) The magnitude of marketization of agricultural product to total marketed

product was about 25 percent in 1930-40 and declined to 17 percent in 1953-

60. (3) There would be a flow of savings originating in the agricultural

sector into capital formation in the non-agricultural sector, accounting

for 45 percent in the post-war period. This estimation was particularly

uncertain due to the lack of certain key figures. All these estimations

seem to conform to our previous summary and Kuznets' conclusion that agri-

culture, strategic in the early phase, diminished in relative weight in

the economy as a whole in the process of development.
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Implications

The findings of this thesis enable us to draw two important policy

implications: the issue Of "balanced growth" and the means of increasing

agricultural output for other develOping nations. Gerschenkron once

warns us that the only generalization one can possibly make about the

development of later comers is that they will not follow the sequence Of

their predecessors.2 It does not, however, weaken our belief that de-

veloping nations are able to draw upon the experience of many countries

that have faced similar problems in the past.

Developing nations characterized by poor natural resources and high

pOpulation pressure in searching for their development strategy should

turn to Taiwan to study how this small island with the same characteristics

has achieved a substantial increase in agricultural output. The answer,

to a large extent, lies in the government policy. Although throughout

the whole thesis, the important role of the agricultural sector has been

stressed, this should not simply be interpreted that agricultural develOp-

ment should precede or take priority over industrial expansion. 0n the

contrary, the Taiwan experience has demonstrated that it is the policy of

"balanced growth" which proves to be a key factor of success. During the

post-war period, the key policy-makers in the Chinese Government repeat-

edly emphasize that the interrelationships between agriculture and industry

are so intimate that one cannot proceed without the development of the other.

 

2Alexander Gerschenkron's essays over the 1951 to 1961 period are

reprinted in Economic Backwardness i2 Historical Perspective, Harvard

University Press, Cambridge, Mass., 1962.
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The term "balanced growth" is a confusing one. In a recent paper,

Witt discusses the difficulties involved in defining this term in a so-

ciety which is in the process of development.3 The term used in this

thesis refers to the simultaneous development between agriculture and

industry, but carries no implication that all sectors must grow at the

same rate. This broad definition has been the guideline for the three

Four-Year DevelOpment Plans in Taiwan.

One confusion of the current debate on the issue of agricultural vs.

industrial development arises from the fact that, on the one hand, the

"big push" group fails to realize the strategic role of agriculture in

the early phase Of develOpment, and, on the other, the "agriculture-first"

group underestimates the contribution of the non-agricultural to the

agricultural sectors in the develOpment process.“ Another confusion is

the lack of empirical evidence to throw light on this issue. The advocated

"balanced growth" approach in stimulating economic development not only

can reconcile these two extreme versions, but also has proved its em-

pirical success in Taiwan.

In discussing the means Of increasing agricultural output for develop-

ing nations, Taiwan experience suggests that agricultural output can be

substantially increased if, among other things, these factors, fertilizers,

irrigation, agricultural credit and extension services, pest control, land

reform, United States aid, etc., are properly used. We are not saying,

 

3Lawrence Witt, "The Role of Agriculture in Economic Development,"

Paper presented at Purdue University, pp: cit., p.8.

”This aspect, seldom discussed in the literature, has been recently

examined in some length by Witt. Ibid.



151

however, that these factors are "prerequisites" or "preconditions" for

increasing output in develOping nations. Probably in few advanced coun-

tries were these factors realized prior to their industrialization.5 BUt

we do suggest that a careful consideration of these factors, taking the

indigenous conditions into account, would be essential in their effort to

increase agricultural output.

It is generally recognized that there are large potentials for im-

proving productivity in agriculture in many developing nations by either

applying known methods or the introduction of non-conventional inputs. The

effectiveness of the introduction of some of non-conventional inputs, i.e.,

research, investment in human agent, extension, has been demonstrated in

Taiwan. The favorable impact of agricultural research has been witnessed

in the pre- and post-war periods. One major problem in agricultural re-

search for developing nations is that it cannot be imported as such in

most cases.

The importance of education and investment in human agent has been

emphasized in recent years. It was estimated that the develOpment and

diffusion of knowledge about agricultural technology accounts for about

half Of the five-fold increase in American agricultural output since 1870.

A well-established educational system (including rural education) in

Taiwan is certainly an indispensible complementary input for increasing

agricultural output.

 

5The argument was essentially borrowed from Hirschman, see his

article reprinted in Eicher and Witt, Agriculture ip Economic Development

‘92. Cit.’ Pp. 393-398.
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Another non-conventional input is the extension services, which can

perform a major role in dissemnating information and increasing the over-

all knowledge of the rural pOpulation. The post-war experience in Taiwan

also proved its usefulness.

It is also argued that "increased crop production per acre probably

ranks as one of the most important ways of increasing farm output for low

income countries."6 Rice yields in Taiwan, for instance, average more

than two times higher than they do in Thailand, India, Philippines, and

Pakistan. These other countries have the potential for increasing crop

yield. Needless to say, careful adaption and testing of borrowed agri-

cultural technology will be necessary before applying them in different

conditions.

The cost of any program for raising unit yields of farm crOps should

not be underestimated. Oshima comments that without an all-out project,

the rise in per acre yields is likely to be slow. He suggests a whole

range of programs which include agricultural research, credit for fertil-

izers,irrigation work, community development, land reform, etc.7

Since land is often a relatively scarce factor, and labor is an

abundant factor in develOping nations, any strategy to increase output

then should necessarily concentrate on the land-saving, labor-intensive

methods. The Japanese and Taiwanese experiences both show that the inorease

in yields per harvested acre was obtained largely through labor-intensive

 

6Raymond P. Christensen, Et. Al, How United States Improved Its‘

Agriculture, pp, cit., p. 25.
 

7Oshima, "A Strategy for Asian DevelOpment," pp: cit., pp. 305-306.
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methods, deeper plowing, more weeding and cultivating, better seedlings,

more fertilizers, etc. The use of such methods in India testifies yields

can be sharply increased and quickly with greater inputs of labor, fertil-

izers, etc.8

In addition to the intensive use of labor on the farms, the agri-

cultural 1abor force could also be used for improving and building social

overhead capital, i.e., roads, schools, dams, etc., provided agricultural

output will not be reduced. If a large extent of rural under-employment

did exist, the Government should provide or induce alternative employment

Opportunities in the non-agricultural sector to make the actual transfer

of rural labor possible.

Economic incentive is another important factor. Economic incentives

were weakened in Taiwan by the government low purchasing price of rice,

unfavorable exchange ratio between rice and fertilizer and the unstable

price of sugar, but strengthened by land reform, production loans, and

other services provided by Farmer's Associations and government. Public

programs that assure markets for farm products at stable and reasonable

prices will be a great stimulus to agricultural development.

The pattern of agricultural develOpment in Taiwan also demonstrated

the vigorous efforts on the part of agricultural administrators, indi-

vidual farmers, and research workers. Developing nations, while emphasiz-

ing the technical aspects of increasing agricultural output, should not

neglect these institutional factors.

 

Ibid.
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