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CHAPTER I 

INTRODUCTION 

I. THE PROBLEM 

To pursue better living is the instinct of human 

beings. Usually the level of living standard of a nation 

depends directly upon the level of its economic development. 

In underdeveloped countries, the standard of living of most 

people is at or even below the level of subsistence. There 

fore, in recent years, especially after World War II, the 

problem of economic development has attracted attention and 

interest of less-developed and developing countries. To 

promote the people's living standard and economic welfare 

are desirable, not only from economic and political points 

of view, but also for social and humanitarian reasons. 

The motivation for undertaking this study was ob 

tained from the statement of the U, S. Department of State 

on May 28, 1965: 

Because of the healthy economic growth of the Repub 
lic of China on Taiwan, the Agency for International 
Development is planning to terminate its programs there 
at the end of next fiscal year, that is June I966, ,, ^ 

^Richard I. Phillips, "United States Ends Grant Aid 
to the Republic of China," U.S.D.S. Bulletin 50, 1964, 
p. 934. 



 

On the other hand. In the statement also: 

... Since 1953 the country's gross national product 
has Increased at a rate of more than 6 per cent per 
year. Agricultural production has increased 4 per cent 
annually, and industrial production between 10 and 12 
per cent annually... 

In addition. Professor William I, Myers, formerly dean of 

the New York State College of Agriculture, Cornell Universi 

ty, described: 

Taiwan has made remarkable progress in moving from a 
dependent colonial status to a nearly self-supporting 
national economy since the end of the war. Agricultural 
output has increased more than 50 per cent above the 
prewar level, while industrial production has trebled. 
Exports have risen nearly two-thirds. National income 
has doubled, and in spite of an increase of one-third 
in population, per capita income has risen about one-
half, In fact, Taiwan ranks next to Japan and Western 
Germany in the rate of over-all economic growth since 
the war, ,..3 

In view of all of the above and the fact that agri 

culture still constitutes the mainstay of the economy of 

Taiwan, the following questions need to be answered: (l) 

What is the present situation of Taiwan's agriculture? 

(2) To what degree has the postwar development occurred as 

compared with the prewar level? (3) How has Taiwan achieved 

its present level of agricultural development with respect 

to its agricultural characteristics? (4) What implications 

^Ibid, 

3t, H, Shen, Agricultural Development on Taiwan Since 
World War II (Ithaca, New York: ^Cornell University Press, 
19fc'4;, p, V, 
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are behind the postwar agricultural development of Taiwan? 

(5) What are some potential problems in the future of 

Taiwan's agricultural development? 

II. OBJECTIVES OP THIS STUDY 

In accordance with the problems stated above, the ob 

jectives of this study are: (l) to provide general knowl 

edge of Taiwan's agricultural development with special 

emphasis on the postwar period, (2) to analyze the major 

factors fostering the remarkable development and examine the 

methods and functions of their contributions, and (3) to 

identify the implications for further planning of Taiwan's 

agricultural development and to reveal some data that may be 

helpful for other underdeveloped countries in the tropical 

and subtropical areas. 

III. SCOPE AND NATURE OF THE STUDY 

This study, in the vertical sense, contains a report 

of Taiwan's agricultural development for the postwar period, 

more precisely from 19^7 to 1964, although the analysis of 

the prewar period is included for comparison with these two 

periods. In the horizontal sense, this study includes the 

entire Province of Taiwan, including all its small islands. 

In addition, this study of Taiwan's agricultural development 

was undertaken from the aspect of agricultural production. 
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Since the land available for agriculture in Taiwan is quite 

fixed, this study is specifically focused on an analysis of 

the development of agricultural productivity. 

The nature of this study is both quantitative and de 

scriptive, The quantitative analysis was adopted where the 

nature of the problems and data permitted it. Otherwise, 

descriptive analysis was used. 

IV. THE PROCEDURE 

The present study begins with obtaining a thorough 

idea of Taiwan's postwar agricultural development by ana 

lyzing the aggregate annual growth rates for the whole 

period and comparing the prewar and postwar periods with 

emphasis on agricultural productivity as the first step in 

Chapter II. 

Chapters III, IV and V contain the analyses of the 

major factors and their functions or contributions to the 

development of agricultural productivity. Chapter III is 

devoted to the study of the aspects of governmental factors, 

including agricultural programs and plans; Chapter IV in 

cludes the analysis of the organizational factors; and Chap 

ter V is concentrated on the contributions of technical 

factors to the development of Taiwan's agricultural produc 

tivity. 

In the last chapter. Chapter VI, the implications for 
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Taiwan and other developing countries are stated* and possi 

ble problems that may be faced In the future of Taiwan's 

agriculture are discussed. Finally, conclusions are 

reached. 



CHAPTER II 

THE DEVELOPMENT OP AGRICULTURAL 

PRODUCTIVITY OF TAIWAN 

I. GEOGRAPHY AND NATURAL CONDITIONS OF TAIWAN 

Taiwan, a province of The Republic of China, is an 

island located about 1,000 miles south and west of Japan and 

90 miles off the coast of the China mainland. It resembles 

a tobacco leaf in shape and is about 240 miles long and 90 

miles wide at its broadest point. Its total land area is 

13j836 square miles and the present total population is 

about 12,5 million. 

The Tropic of Cancer bisects the island approximately 

90 miles north of its southern end. As a result, the climate 

on Taiwan is tropical in the south and subtropical in the 

north. The seasonal contrasts in temperature are marked. 

However, the average annual temperatures are 95*7 F, at 

Kaohsiung in the south and 70,9 P. at Taipei in the north. 

The average annual rainfall in the important agricultural 

regions is about 80 inches, but unevenly distributed season 

ally, An average of two or three destructive typhoons 

plague the island each year between June and October and 

inflict serious damage to the land and crops of Taiwan's 

6 
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Figure 1. Province of Taiwan, Republic of China. 

Source; T. H, Shen, Agricultural Development on 
Taiwan Since World War II (Ithaca, New York: Cornell 
University Press, 1*9^)> p. 3. 
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agriculture. Approximately 55 per cent of the total area is 

covered by forest and only 24 per cent is suitable for agri 

culture. Of the cultivated area, about 63 per cent is under 

irrigation. 

Nearly two-thirds of Taiwan is occupied by the Cen 

tral Mountain Range from north to south. Prom the mountains 

down to the plains, the different altitudes provide cold, 

temperate, subtropical, and tropical climates. Therefore, 

many different crops can be grown. These crops offer a num 

ber of opportunities but also demand a high level of tech 

nology and intensive farming operations for the successful 

development of agriculture. 

II. THE CHARACTERISTICS OP 

TAIWAN AGRICULTURE 

Taiwan is still predominantly agricultural with about 

45 per cent of its total population on farms and 55 per cent 

of its employment in agriculture. 

In 1964, the average size farm was 3 acres. More 

precisely, about 50 per cent of the farms were less than 2 

acres in size, another 33 per cent were 2 to 5 acres, and 

less than 0.5 per cent were over 25 acres. Owing to large 

farm family system, the average land which an individual 

farmer cultivates is about 0.6 acres. In regard to tenancy 

in 1961, about 66 per cent of the farms were fully-owned. 
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21 per cent were partially-owned, and 13 per cent were 

tenant-operated. 

The major crops grown are rice, sweet potatoes, and 

sugarcane. Peanuts, com, soybeans, tea, pineapples, ba 

nanas, citrus fmits. Jute, tobacco, wheat, and cassava are 

grown, but of less importance. 

Farming is highly intensive and more advanced than 

any Asian country except Japan, Almost all the farms are 

cropped twice a year, and some farmers even raise three or 

four crops per year. 

The potential for new agricultural land is very lim 

ited or almost non-existent. The population is still ex 

panding with a high annual growth rate of 3.3 per cent. The 

above are some of the problems facing Taiwan's agriculture 

and challenging the agricultural economists today, 

III. A BRIEF ANALYSIS OF THE DEVELOPMENT 

OF TAIWAN'S AGRICULTURAL PRODUCTIVITY 

The agricultural production of Taiwan has made re 

markable progress and has been experiencing a rapid develop 

ment since the end of World War II, The Taiwan official 

statistics showed that agricultural output of Taiwan re 

gained its prewar level by 1951# and has increased an 
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additional 78 per cent between 1952 and 1964.^ 

The development of agricultural production, according 

to Hsieh and Lee,2 can be roughly classified into the follow 

ing five periods; 

The first period was from 19IO to 1920. This was an 

initial stage of agricultural development under Japanese 

colonial rule of Taiwan. Luring this period, the average 

annual growth rate of agricultural output was approximately 

1.4 per cent. The main contributing factors providing this 

development were: (l) import of Japanese capital and tech 

niques and (2) expansion of cultivated land. 

The second stage was from 1920 to 1939. This was a 

continued development of agriculture under Japanese colonial 

rule of Taiwan. During this period, the agricultural output 

continued expanding with more efficient utilization of Japa 

nese capital and techniques, but the attention was focused 

on the promotion of the unit yields of crops. The average 

annual growth rate of agriculture was 4.50 per cent in this 

period. 

^Economic Progress in the Republic of China (Publi 
cation of the Council for International Economic Cooperation 
and Development, Executive Yuan, I965), pp. 1-5. 

^S. C. Hsieh and T. H. Lee, An Analytical Review of 
Agricultural Development in Taiwan X^hinese-American Joint 
Commission on Rural Reconstruction, Economic Digest Series: 
No. 12, 1958), pp. 1-3. 
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The third period was from 1939 to 1945, Prom an 

economic point of view, this was an abnormal period. The 

whole economy of Taiwan was affected by World War II, and 

agriculture experienced a downward trend of both output and 

input use, particularly fertilizer use. The average annual 

growth rate of agriculture was a "negative 12,33 per cent," 

The fourth period was from 1945 to 1952. This was a 

recovery and rehabilitation stage of agricultural develop 

ment after the war, Taiwan took about six to seven years to 

accomplish the full recovery of its agriculture from the war 

damage and regained its prewar level by 1952, The average 

annual growth rate for agriculture in this period was about 

12.90 per cent. The major factors contributed to this re 

covery were: 

1, Contributions of higher qualified economists, ag 

riculturalists, engineers, and administrators and 

a large quantity of labor from the mainland, 

2, Extensive rehabilitation and expansion of irriga 

tion facilities, 

3, Introduction of improved and new technology and 

seeds. 

4, Greater application of chemical fertilizer, 

5, Excellent technical assistance and financial aid 

of the Chinese-American Joint Commission on Rural 

Reconstruction, 
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6, Enforcement of the land reform program. 

The fifth and last period was from 1952 to 1964, 

This is a further agricultural development stage after the 

rehabilitation. In this period, Taiwan's agriculture has 

been facing the challenge of further development of output 

and technical potentials to meet the needs of increasing 

population and industrialization of the Island, The average 

annual growth rate of agriculture for the period was 5,90 

per cent according to K, T, Wright's report,3 The important 

contributing factors during this period will be presented 

and discussed more thoroughly in the following chapters. 

The development periods and the average annual growth 

rates of agricultural development which were discussed in 

the previous paragraphs are summarized in Table I, 

As mentioned before, the major crops of Taiwan are 

rice, sweet potatoes, and sugarcane. The per cent of the 

three major crops in total agricultural production is shown 

in Table II, The three major crops are used as examples in 

Tables III and IV to examine and compare the general devel 

opment of Taiwan's agricultural productivities between pre 

war and postwar periods. 

From Table III, it is obvious that the unit cropped 

3k, T, Wright, "Taiwan's Postwar Agricultural Devel 
opment," Agricultural Economics Report, No, 19 (Michigan 
State University, East Lansing, Michigan, I965), p. 5. 
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TABLE I 

AVERAGE ANNUAL GROWTH RATE OP AGRICULTURAL OUTPUT 
IN DIFFERENT PERIODS OF AGRICULTURAL 
DEVELOPMENT IN TAIWAN, 1910-1964 

Periods of Development 

Initial stage of 
agricultural 

I. development under 
Japanese Colonial 
rule of Taiwan 

Continued devel 
opment of agrl-

II. culture under 
Japanese Colonial 
rule of Taiwan 

Agricultural de 
velopment under 

III. the Impact of 
World War II 

Recovery and re 
habilitation 
stage of devel-

rv, opment of agri 
culture after 
the War 

Further develop 
ment of agrlcul-

V. ture after the 

rehabilitation 
stage 

Average Annual Growth Rates 
Agricultural Total 

Years Output Population 

1910-20 1.40 1,3 

1920-39 4.50 2.40 

1939-^5 -12.33 1.00* 

1945-52 12.90 3.80 

1952-64 5.90 3.50 

*The low rate of population growth In this period was 
due mainly to the effects of war and the return of Japanese 
to their homeland after the war. 

Sources K. T. Wright, "Taiwan's Postwar Agricultural 
Development," Agricultural Economics Report, No. 19 (Mlchf-
gan State University, East Lansing, Michigan, I965), p. 5. 
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TABLE II 

PER CENT OF MAJOR CROPS IN TOTAL VALUE OP 
AGRICULTURAL PRODUCTION OP TAIWAN,, I96I 

Major Crops* Per cent 

Rice 44.33 

Sweet potatoes 8.66 

Sugarcane 6.23 

Soybean 1.34 

Tea 1.26 

Tobacco 1.51 

*Crops other than these six crops were less than 
1 per cent in total agricultural production and were omitted 
in this table. 

Sources Taiwan Agricultural Yearbook, 1962, pp. 
32-^33. 
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TABLE III 

INDICES OP AREA, PRODUCTION, AND YIELD PER HECTARE 
OP THREE MAJOR CROPS OP TAIWAN IN THE 

PREWAR PERIOD (19OI-IO = 100) 

Rice Sweet potatoes Sugarcane 

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

1911-20 112 117 104 124 128 103 306323 95 

1921-30 128 154 120 183 134 608 164137 371 

1931-40 152 220 145 149 251 168 298387 1,155 

Source; Charles Hsi-Chung Kao, "The Role of the 
Agricultural Sector In Taiwan's Economic Development" 
(unpublished Doctor's dissertation, Michigan State Universi 
ty, East Lansing, 1964), p, 50, 
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land productivities of rice, sweet potatoes, and sugarcane 

did not improve much in the initial stage (19IO-I920), but 

had a tremendous increase in the next stage. The main rea 

sons and the major contributing factors were described in 

previous paragraphs and are not repeated here. 

During wartime and the first year after the war, 

19^0-1946, the Island's economy was almost completely col 

lapsed. Therefore, this period is skipped in the analysis 

because of its abnormal situation. The postwar development 

of unit cropped land productivities of the three major crops 

is presented in Table IV. 

After World War II, the restoration and the increase 

of the production of rice and sweet potatoes were considered 

as the first target in order to meet the extra needs for 

food of the two million people from the China mainland and 

the rapidly expanding population on the Island. The total 

output of rice has been exceeding the peak of its prewar 

production since 1950 and its yield per hectare was restored 

to the peak of prewar period by 1956. The production of 

sweet potatoes made the fastest recovery among the three, 

reached "the prewar peak" in the next year after the war, 

and has continued increasing. The per hectare yield of 

sugarcane regained its prewar peak by 1955» tut its planted 

area and total output have not been restored to their pre 

war peaks because of the shifting of a considerable portion 
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of its planted area for the production of rice and sweet 

potatoes since the end of the war, 

A trend of the yields per hectare of aggregate agri-

ciiltural crops of Taiwan during the postwar period is shown 

in Figure 2. 

The aggregate index in Figure 2 was computed by using 

the Laspeyres Formula: ^o^i 
Index = V 

^0^0 

where Vq is the production value of each crop in the base 

period, 1950-52. Yq is the per hectare yield of an indi 

vidual crop in the base period. is the per hectare yield 

of an individual crop in any given year. The data were ob 

tained from the Taiwan Agricultural Yearbook, which included 

data on 76 crops. The development of Taiwan's unit cropped 

land productivity, as shown in Figure 2, has been increasing 

with a steady upward movement after the war. 

In order to acquire a more thorough concept of the 

development of agricultural production in Taiwan, a relative 

comparison of the index niimber of total agricultural produc 

tion is provided in Table V. 

In general, the agriculture of Taiwan has experienced 

a long upward trend of output, except a short-run downward 

movement during the period of World War II. Relatively 

speaking, the prewar period showed a moderate increase in 

total output, but the postwar period has had a rather rapid 

increase in the total agricultural production. 



 
 

P
E
R
C
E
N
T
 

1
5
0
 

1
4
0
 

1
3
0
 

M
t
t
 o
f
 

r
z
o
 

Cf
op

 
yi

tl
As

 
yt

r 
oc
rc
 

I
t
O
 

1
0
0

L
 

I 
I 

I 
'
'
 

J
L
.
 

1
9
5
2
 

1
9
5
4
 

1
9
5
6
 

1
9
5
9
 

I
9
6
Q
 

1
9
6
2
 

1
9
6
4
 
T
E
A
R
 

F
i
g
u
r
e
 
2
,
 
A
g
g
r
e
g
a
t
e
 
i
n
d
e
x
 o
f
 
c
r
o
p
 
y
i
e
l
d
s
 
p
e
r
 h
e
c
t
a
r
e
.
 
B
a
s
e
 
p
e
r
i
o
d
:
 

1
9
5
0
-
5
2
.
 

S
o
u
r
c
e
:
 
T
.
 H
.
 S
h
e
n
,
 "
A
g
r
i
c
u
l
t
u
r
a
l
 D
ev

el
op

me
nt

 i
n
 F
r
e
e
 
C
h
i
n
a
"
 (
a
 r
ep

or
t 

f
r
o
m
 C
hi

ne
se

-A
me

ri
ca

n 
J
C
R
R
,
 1
96

5)
* 
P
.
 ̂
-
c
.
 

f
o
 
o
 



TABLE V 

INDEX OF AGGREGATE AGRICULTURAL PRODUCTION OF TAIWAN, 
1901-1964 (1935-37 = 100) 

Period and year Index Period and year Index 

1901-1905 12,0 1949 90.9 
1906-1910 14,2 1950 102,6 
1911-1915 
1916-1920 

19.0 
36,3 

1951 
1952 

104,7 
112,9 

1921-1925 
1926-1930 

48,7 
60,6 

1953 
1954 

126,3 
126,8 

1931-1935 68,9 1955 124,8 
1936-1940 
1941 

100.1 
92.3 

1956 
1957 

136,9 
159.9 

1942 94,0 1958 172.9 
1943 90.3 1959 176,8 
1944 78,6 i960 175.9 
1945 
1946 

48,4 
55.7 

1961 
1962 

194,5 
197.0 

1947 68,3 1963 204,0 
1943 77.1 1964 223.5 

Source; The prewar period, 1901-40, is computed into 
1935-37=100 based on the data in Charles Hsi-Chung Kao's 
dissertation, p. 49, The period of 1957-64 is computed from 
Taiwan Economic Statistics, p, 68, The period of 1935-56 is 
adopte'd from Hsieh and Lee,^Analytical Review of Agricul 
tural Development in Taiwan, p. 33. 
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If two regression lines are drawn for the prewar and 

the postwar periods, respectively, as shown in Figure 3* it 

can be seen that the two regression lines Intersect at 1956, 

This indicates that Taiwan's postwar agricultural production 

recovered to the long-run trend output by 1956, even though 

it had regained the peak of prewar output in 1951. 

In Figure 3, the sharp decrease in output in 19^0 was 

due to an unusually heavy typhoon damage. The longer drop 

from 1942 to 19^5 was directly affected by the war (Japan 

Joined the war in December, 19^1, and Taiwan was under Japa 

nese rule at that time). The rapid increase of output after 

the war was mainly due to the extension of rice seed in 

1947, the use of new insecticides and the first four-year 

plan in 1953, the second four-year plan in 1957, and the 

third four-year plan in I96I, However, the major factors 

affecting Taiwan's postwar development of agricultural pro 

duction will be discussed in more detail in Chapters III, 

IV, and V, 
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CHAPTER III 

THE EFFECTS OF AGRICULTURAL PROGRAMS AND PLANS 

ON THE DEVELOPMENT OF TAIWAN'S POSTWAR 

AGRICULTURAL PRODUCTrVITY 

I. LAND REFORM 

Taiwan's land reform was part of the realization of 

the basic agricultural policy of the Republic of Chlna^— 

"Equalization of Land Rights," which Is a part of the Three 

Principles of the People—the highest guiding principle for 

national construction and development, advocated In I896 by 

Dr. Sun Yat-Sen, the founder of the Chinese Republic. 

Land reform In Taiwan consisted of the rural land re 

form and the urban land reform. In this study, the latter 

Is omitted and attention Is given only to the rural land re 

form which caused direct effects on the agricultural produc 

tivity of Taiwan. 

Importance of the Rural Land Reform 

Before the Introduction of land reform In 19^9» of 

the total tenancy distribution In Taiwan, tenant farmers 

composed approximately 39 per cent of the total farming 

population, about 25 per cent were partially-owned farms, 

and on3.y 36 per cent of the farms were fully-owned. 

24 
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Therefore, the tenancy system was quite predominate in the 

rural area. Besides, the tenancy conditions were extremely 

harsh to the farmer. Usually rents were more than 50 per 

cent of the harvest. In the more fertile areas, the rent 

ran as high as 70 per cent of the harvested C3?op. The rent 

also extended to by-products in some cases. Only a small 

proportion of leasings was done with signed contracts; most 

of them were oral and without any definite period of time. 

In addition, the tenants had to furnish their own farm 

equipment, seed, fertilizer, and farm buildings. Taking all 

these together, the tenants paid high rent and cost with 

most of their fruits and benefits going to the landlord. 

Also, this method of farming (tilling the land that did not 

belong to them) provided no security or encouragement for 

the tenants to have a special love for the soil and their 

farms. Under such an unreasonable situation, it was impos 

sible to expect the improvement of farm land and to hope for 

an increase in farm production. This was the reason why the 

land reform was urgently needed in the rural area at that 

time. It is also clear that land reform itself consisted of 

a very valuable incentive from an economic point of view. 

Under the above mentioned unfavorable situation, the 

tenants had to live in misery in spite of the year-long 

efforts in the fields, while the landlord could live very 

comfortably without working. The results of this fact were 
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discontent and unrest in the rural region and a serious con 

flict between social classes. In order to maintain the 

social Justice and to prevent the Communist infiltration, 

land reform was carried out with both social and political 

consideration taken into account. 

Objective and Main Steps of Land Reform 

The ultimate objective of rural land reform was to 

realize the "land-to-the-tiller" ideal so that the fruits of 

labor could be enjoyed by the cultivator himself. In order 

to achieve this aim without failure, the Government proposed 

a peaceful and reasonable program step by step in a demo 

cratic way. The important steps of the land reform program 

in the rural areas are briefly described in the following. 

Farm rent reduction. The farm rent reduction program 

was put into effect by the former Governor of Taiwan Prov 

ince, Chen Cheng, in March, 19^9. It actually included a 

twofold purpose, namely reduction of farm rent and in 

creased security of tenancy. The new reformed rental rate 

was set at 37.5 per cent of the annual main crop which was 

given a "standard yield" in advance by the Government ac 

cording to the fertility and productivity of the farm. 

Therefore, after the enforcement of this program, the rent 

paid by the tenant was definitely fixed, and all the surplus 

outputs over this amount belonged to the tenant. This 
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served as a great stimulus to the farmers to Increase pro 

duction. 

The ways of providing security of tenancy for the 

farmers weres (l) the farm lease contracts had to he writ 

ten and the least period was not to be shorter than six 

years; (2) the landlord might not terminate the contract ex 

cept for legally specified reasons; (3) the contract should 

be renewed at the request of the tenant, unless the lessor 

should take the land for his own cultivation; and (4) In 

case the lessor should give up the right of ownership to a 

third party, the contract would remain valid with respect to 

that third party.^ 

Sale of public farm land. This second phase of land 

reform began In 1951. The purpose of this program was to 

distribute the 180,000 hectares, or about 20 per cent of the 

total cultivated land, of public land which the Chinese Gov 

ernment took over from the Japanese Government and Japanese 

Nationals to the farm families. The first priority was 

given to those who would till the farm by themselves. The 

price was fixed at 2.5 times the amount of annual main crop 

yield. The farmer could pay the purchase price In semi 

annual Installments spread over ten years without Interest. 

^Chen Cheng, Land Reform In Taiwan (China Publishing 
Company, I961), pp. 18-23. 
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The financial burden of a tenant purchaser, including both 

the installment payments and the farm land tax, should not 

be higher than the 37.5 per cent of the farm rent paid by 

tenant farmers on private lands. The greatest portion of 

government income from these sales was set aside as funds to 

assist the implementation of the land reform program. Ac 

cording to the official report, about 63,000 hectares of 

public land were sold to 122,000 farm families under this 

phase of the program,^ 

Land-to-the-tiller program. After having increased 

the fanner's income by farm rent reduction in 19^9 and havr-

ing set an example to landlords by the sale of public farm 

land in 1951# the Government started to require private 

landowners to sell their excess land to tenants. 

The Government conducted a general survey of land-

holdings to ascertain the actual distribution of land owner 

ship throughout the whole province as a preliminary step of 

this program. Based on this survey, the Taiwan Provincial 

Government drew up the provisions and enacted the "Land-to-

the-Tiller Act" in January, 1953. 

The main provisions of the Act can be summarized as 

follows: 

^T, H. Shen, Agricultural Development on Taiwan Since 
World War II (Ithaca, New York: Cornell University Press, 
T96?T,~ 



1. Each landlord was permitted to retain 3 hectares 

of medium-grade paddy land or twice that much dry land. 

Acreage exceeding that limit should be purchased by the Gov 

ernment and resold to tenant farmers. Religious institu 

tions were allowed to retain double the area as that per 

mitted for individual landlords. 

2. The purchase price, set at 2.5 times the annual 

main crop value, shall be paid by 30 per cent in government 

enterprise stocks, and 70 per cent in land bonds which shall 

bear interest at an annual rate of 4 per cent and shall be 

redeemable in twenty equal semi-annual installments includ 

ing interest. 

3. The resale price paid by a purchasing fanner was 

the same as the purchase price. Paddy land should be paid 

in rice, while dry land should be paid in cash equivalent to 

the market price. The total annual financial burden of a 

purchasing farmer should not be more than 37.5 per cent of 

his main crop yield. 

4. A famer can own any amount of land he actually 

operates with his family labor. 

5. The farmer who purchases the land acquires owner 

ship of the land after his first payment, but may not trans 

fer or sell the land until he has paid the price in full. 

This Land-to-the-Tiller Program was completed in 

January, 1954. About 55 per cent of the total private 
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tenanted lands had been purchased by the Government and 

resold to 19^,823 farmers. 

As T, H. Shen, the present chairman of JCRR, 

described: 

... It was supported by the public. The tenant Is 
grateful to the government for the realization of his 
cherished dream of owning the land he and his fore 
fathers have tilled for decades. ...3 

Contributions to Taiwan's Agricultural Productivity 

After the enforcement of the rent reduction program, 

the farm rent which a tenant farmer has to pay was fixed at 

a rate of 37.5 per cent of annual main crop yield regardless 

of his harvest. All surplus above this fixed rent went to 

the tenant himself. Therefore, farmers would exert their 

best and try all the ways they could to Increase their farm 

output. As a result, the total agricultural production has 

Increased under such an Incentive situation as shown In 

Table VI. 

Taking 1953# the year the Land-to-the Tiller Program 

was Implemented as the base year, the total agricultural 

production Index was 59.8 In 1948, 76.4 In 1950, and 171.9 

In 1964. Take the production of rice, the most Important 

agricultural production of Taiwan for example, the output 

Index was 65.1 per cent In 1948 and was 86.5 In 1950, 

3lbld., p. 44. 
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TABLE VI 

INDICES OP SELECTED AGRICULTURAL PRODUCTION 
IN SELECTED YEARS (BASE PERIOD; 1953) 

Year Total Crops Livestock Rice 

19^8 59.8 64.8 30.8 65.1 
1950 76.4 85.0 56.5 86.5 
1953 100.0 100,0 100.0 100.0 
1956 111.3 105.0 113.0 98.4 
i960 135.3 122.1 138.2 112.9 
1964 171.9 151.3 171.1 136.9 

Source: Taiwan Economic Statistics (reprinted from 
Industry of Free China, Vol. XXIII. No. 5. I965), pp. 68-69. 
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Increased 21,5 per cent during only two years after the rent 

reduction, and had increased to more than double that of 

19^8 by 1964. The total production of agricultural crops 

also increased about 20 per cent during the two years im 

mediately after the rent reduction. 

Another result of land reform was the increase in re 

turns to family labor. The rent reduction and the increase 

in the number of owner-farmers enabled the farmers to re 

ceive a larger proportion of farm income for their family 

labor. From 1950 to 1955# net farm income was increased 

about four times. The increased income was used by the 

farmer in either consumption or production purposes. 

In the consumption phase, the farmers used their 

income for improvement of their living, such as sufficient 

food and better nutrition, as well as for providing better 

education for their children. Both of these ways contrib 

uted to improving the human factor and resulted in promoting 

labor productivity in the long run. According to a study 

conducted by JCRR,^ labor productivity advanced 13 per cent 
from 1950 to 1955. 

In the production phase, the major portion of the in 

creased income was utilized in agricultural investment. The 

increase in agricultural investment made by the farmer was 

^Ibid,, pp. 44-45. 
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algo stimulated by two other factors, namely, the incentive 

of promotion in production induced from rent reduction and 

the acquirement of the land ownership bestowed from Land-to-

the-Tiller Program. 

Since the implementation of the Land-to-the-Tiller 

Program, farm families owning all or part of their land in 

Taiwan increased from 6l per cent in 19^9 to 86 per cent in 

1961 of the total farm families. Owner-operated land in the 

whole Province also increased from 59 to 90 per cent from 

1949 to 1961. Most of the farmers in Taiwan are now tilling 

their own land. When the farmers were cultivating land that 

belonged to other landlords, they frequently hesitated to 

make agricultural investment of a permanent nature. After 

the Land-to-the-Tiller Program, all the fruits of their in 

vestment were to be enjoyed exclusively by themselves. As a 

matter of course, farmers usually expand their agricultural 

investment in order to improve their farm land use and im 

plements. In the earlier period, from I95O to 1955, the 

working capital, mainly for fertilizer, feed, and pesti 

cides,increased about 75 per cent. Since the implementation 

of Land-to-the-Tiller Program, the fixed capital has greatly 

increased. This fact can be observed from Tables VII and 

VIII, 

As a result of the increase in agricultural invest 

ment, the productivity of agricultural resources, especially 
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the productivity of unit land was increased. Based on the 

above-mentioned study, the aggregate productivity of agri 

cultural resources in Taiwan advanced about 7 per cent from 

1950 to 1955* of which the unit land productivity advanced 

22 per cent and the labor productivity also increased about 

13 per cent, but the capital productivity decreased 28 per 

cent during the period from 1950 to 1955. This fact indi 

cates that the crop and livestock improvements in Taiwan 

were mainly due to the highly intensive use of land. 

The development of Taiwan's postwar agriculture has 

been a result of Joint-effect contributed by many factors 

instead of by land reform alone. It is extremely difficult 

to determine to what extent land reform has contributed to 

the development. However, it is generally believed that the 

rural land reform program created an immense incentive for 

agricultural production and has had a very favorable effect 

on the productivity of Taiwan agricultural resources.5 

II. THE THREE AGRICULTURAL 

FOUR-YEAR PLANS 

The ultimate success or failure of a development 

program depends upon whether or not it is wisely and well 

planned. The postwar agricultural development on Taiwan is 

5chen Cheng, cit., pp. 42-43, 82-84; and T, H. 
Shen, o£. cit., p. 4"57 
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a good Illustration of this statement. If the three Agri 

cultural Pour-Year Plans had not been carried out, Taiwan's 

agriculture would probably still have been in a less devel 

oped state. Hence, it can be seen that the contributions of 

these agriclutural development plans are indispensable to 

the development of Taiwan's agriculture. 

Due to the destruction of the war, the rehabilitation 

of Taiwan's economy was desperately needed. A general 

policy was formed, known as "balanced growth policy," that 

proposed to develop both the agricultural and the industrial 

sectors equally. To carry out this policy, the Four-Year 

Plan was drawn by the Taiwan Provincial Government. Until 

the Economic Stabilization Board was established with the 

Premier of the Cabinet as chairman in 1953* Committee D, the 

Committee of Agricultural Programs in the Board, was 

assigned to work out the First Agricultural Four-Year Plan 

covered from 1953 to 1956. It consisted of six main agri 

cultural development programs; namely, food crops, special 

crops, forest, fisheries, animal industry, and water con 

servation, After the First Four-Year Plan, the Second and 

the Third were planned from 1957 to 196O and I961 to 1964, 

respectively. 

The objectives of these three 4-year plans were as 

stated on the Third Agricultural Four-Year Plan; 
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The overriding objectives of all the development 
activities will be to continue to step up the output 
of crops, forest, fisheries, and livestock products 
In an effort to achieve the following? (a) self-suf 
ficiency In food supply, as well as better nutrition 
for a growing population^ (b) coordination with U, S. 
Aid Program to gradually achieve economic self-support 
In Taiwan, through Increase In quantities and varieties 
of agricultural exports; and (c) giving support to 
Taiwan's Industrialization by providing Industry with 
requisite raw materials of agricultural origin." 

Prom the above. It Is obvious that the fundamental and cen 

tral theme of the agricultural development plans was to pro 

mote agricultural production. 

Based on these agricultural plans, many production 

programs were developed. For each production program. Com 

mittee D worked out; (a) working policies, (b) specific 

projects, and (c) regional production goals. In order to 

Illustrate the production programs, the rice production pro 

gram In the First Agricultural Four-Year Plan can be used as 

an example. The rice production goal In 1956 was set at 

1,850,000 metric tons. To achieve this goal, the first step 

was to Increase rice area from 781,689 hectares to 825,000 

hectares through Irrigation and other methods. The second 

step was to Increase the yield per hectare from 1,901 to 

2,240 kg. through Improvements of seed, fertilizer, pest 

control,and cultural methods. More specifically, each of 

T. Wright, "Taiwan's Postwar Agricultural Devel 
opment," Agricultural Economic Report No. 19 (Michigan State 
University, East Lansing, Michigan, I965), p. 31. 
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these technical items constituted a project and a number of 

related projects reaching down from the Committee to the 

farmer at the township or village level. The regional goals 

were developed annually so that the related local agencies 

could check and make adjustments each year according to the 

practical conditions that they faced. 

From the per cent of actual achievement shown in 

Table IX, it is evident that most of the production goals 

were nearly accomplished. The average per cent of actual 

achievement was 95*9 per cent during these nine years. Not 

only the crop production, but all the other agricultural 

production programs such as forestry, fisheries, and animal 

industry were well planned and supported with carefully 

formulated projects. As a result, the planned goal for 

total agricultural production was almost perfectly reached 

(0.9 per cent below the goal for 1953-1956 and 1.1 per cent 

above the goal for 1957-1960), as shown in Table X. 

Prom the above illustration, it is evident that good 

planning and thorough enforcement are necessary for a suc 

cessful development program. It may be concluded that land 

reform laid an excellent foundation for Taiwan's agricul 

tural development and the three agricultural Pour-Year Plans 

promoted it. As T. H. Shen saids 

... As a result of these three Pour-Year Flans, the 
aggregate agricultural output of crops, livestock, fish 
eries, and forest products in 196^ almost doubled that 
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TABLE IX 

GOALS AND ACTUAL PRODUCTION OP BROWN RICE UNDER THE 
FIRST AND SECOND AGRICULTURAL POUR-YEAR PLANS 

Production Production Per cent 

Periods Goal Achievement Achieved 
(1,000 metric (1,000 metric 

tons) tons) 

1950-52 Avg. - 1,492 

1953 1,654 1,641 99.2 

1954 1,760 1,695 96.3 

1955 1,800 1,615 89.7 

1956 1,850 1,789 96.8 

1957 1,900 1,839 96.8 

1958 1,950 1,894 97.1 

1959 2,000 1,856 92.8 

i960 2,000 1,912 95.6 

1961* 2,050 2,016 98.4 

*The first year of the Third Agricultural Pour-Year 
Plan. 

Source; T, H, Shen, Agricultural Development on 
Taiwan Since World War II (Ithaca, New York; Cornell THi-
versity Press" 1964), p. 66, 
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of the 1950-1952 average or that of the prewar peak 
year. The average annual growth rate of agriculture 
was 6.0 per cent under the First Pour-Year Plan, 4.6 
per cent under the Second, and 4.9 per cent under the 
Third.' 

"^T. H. Shen, "Agricultural Development in Free China" 
(a paper,prepared for seminar in 1965), p. 4. 



CHAPTER IV 

THE EFFECTS OF THE ORGANIZATIONAL FACTORS ON THE 

DEVELOPMENT OF TAIWAN'S POSTWAR 

AGRICULTURAL PRODUCTIVITY 

Organizational factors have played an important part 

in the history of Taiwan's agricultural development. Among 

these factors, there are two unique organizations, the 

Chinese-American Joint Commission on Rural Reconstruction 

and the Taiwan Farmers' Associations. This chapter is de 

voted to a brief study of these two organizations, which are 

still relatively new and not found as such in any other 

country. 

I. THE CHINESE-AMERICAN JOINT COMMISSION 

ON RURAL RECONSTRUCTION 

History and Nature ̂ f the Chinese-American Joint Commission 
on Rural Reconstruction 

The Chinese-American Joint Commission on Rural Recon 

struction (JCRR hereafter) was established by the authority 

of the 19^8 China Aid Act Section 407 of Public Law 472 of 

the Both U, S. Congress at Nanking in October, 1948. The 

headquarters of JCRR were transferred to Taiwan in the fall 

43 
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of 1949, when the Government of the Republic of China moved 

there.^ 

The Commission is composed of five members, three of 

them, including the chairman, being appointed by the Presi 

dent of the Republic of China and the other two by the 

President of the United States, As to its organization, 

JCRR consists of five administrative offices and ten tech 

nical divisions, as shown in Figure 4. At the present time, 

it has a staff of 89 technicians and 95 supporting and ad 

ministrative personnel, 

JCRR is a semi-autonomous agency in Taiwan and its 

joint nature is its most identifying characteristic. There 

fore, it has often been described as moderate in policy and 

unique in position, JCPUR is not an executive, but rather an 

instrumental agency to provide technical and financial as 

sistances to the worthwhile projects which are sponsored by 

other governmental or private agencies. 

Objective and Function of JCRR 

Social welfare has been the foremost problem in 

China, After World War II, the political subversive influ 

ences were taking advantage of the confusion and poverty of 

the Chinese rural area. Since China has been primarily 

^T, H, Shen, Agricultural Development on Taiwan Since 
World War II (Ithaca, New York: Cornell University Press^ 
19^, p. 37. 



Jo
in
t 

C
o
m
m
i
s
s
i
o
n
 

Co
mn
ti
ss
io
n 

Se
cr

et
ar

ia
t 

Of
fi

ce
 
of

O
f
f
i
c
e
 
of

 
O
f
f
i
c
e
 o
f
 

Of
fi

ce
 
o
f
 
th
e 

E
d
u
c
o
t
i
o
n
 8

A
d
m
i
n
i
s
t
r
c
t
i
o
n
 

Bu
dg

et
 8

Pr
og

ro
m 

C
o
n
t
r
o
l
l
e
r
 

I 
n
f
e
r
m
a
l
i
o
n
 

Pl
on

t 
A
n
i
m
a
l
 

Ru
ra
l 

R
u
r
a
l
 

In
du

st
ry

 
In

du
st

ry
 

E
c
o
n
o
m
i
c
s
 

Cr
ed
it
 

Oi
vi

si
on
 

Di
vi
si
on
 

Di
v 

i s
i
o
n
 

Di
vi
si
on
 

Ru
ra
l 

Ag
ri
cu
lt
ur
al
 

H
e
a
l
t
h
 

Ex
te
ns
io
n 

D
i
v
j
s
i
o
n
 

Di
vi
s
io
n 

F
o
r
m
e
r
s
'
 

Or
ga

ni
za

ti
on

 

D
i
v
i
s
i
o
n
 

Fi
sh
er
y 

D
i
v
is
io
n 

Fo
re

st
ry

 

Di
et
si
on
 

Ir
ri

ga
ti

on
 8
 

En
gi
ne
er
in
g 

D
i
v
 i
s
io

n 

Fi
gu
re
 4
, 

Or
ga

ni
za

ti
on

 c
ha

rt
 o
f 

th
e 

Jo
in
t 
Co
mm
is
si
on
 o

n 
Ru
ra
l 

-
f
r
 

R
e
c
o
n
s
t
r
u
c
t
i
o
n
,
 

U
t
 



46 

agricultural, with 80 per cent of its population living on 

the farm in 1945, the initial objective of JCRR, established 

according to the 1948 China Aid Act, was to increase agri 

cultural production and promote farmers' income and welfare. 

This basic objective has been held as a guiding policy of 

JCRR throughout its existence. 

The relationship between the JCRR and other govern 

mental and private agencies can be better understood by ob 

serving the illustrative chart provided in Figure 5. Prom 

this chart, there are at least two things which deserve 

special attention. First, the relationships between JCRR 

and other agencies are more functional than administrative 

or supervisory. Secondly, the functions of JCRR are mainly 

downward and more related with the agencies at the local 

level. Therefore, the main function of JCRR is to provide 

both technical and financial assistance to governmental and 

private agencies in carrying out their developmental pro 

grams and projects for Taiwan agriculture. 

Contributions of JCRR to the Development of Taiwan's Agri 
cultural Productivity 

The contributions of JCRR to Taiwan's agriculture, in 

accordance with its objective and function, have been both 

technical and financial. The significant contributions made 

by JCRR to the development of Taiwan's agricultural produc 

tivity are analyzed as follows: 
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The contribution of formulating and supporting a 

number of developmental programs and pro.lects. JCRR started 

Its function with a program of crop Improvement and Irriga 

tion In 1949, and then gradually expanded Its field of ac 

tivities to land reform, forestry, fisheries, animal 

husbandry, rural credit, and rural health. All these pro 

grams were provided with technical and financial aid by JCRR 

based on the same objective—promotion of production. 

Many remarkable results have been achieved In In 

creasing crop production, through JCRR's assistance, such as 

better varieties and Improved cultural method, heavy fer 

tilization, widespread use of pesticides, and more effective 

use of Irrigation water. New soybean varieties were adapted 

In the area where this crop was not previously grown. A new 

and simple cultural practice for wheat—drilling Instead of 

broadcasting seed—Increased wheat yield by 20 per cent. In 

fisheries, through 78 fishermen's associations, JCRR also 

assisted both coastal fisheries and fish culture to Increase 

production. 

On the land reform program, JCRR contributed substan 

tial technical and financial assistance to the Provincial 

Land Bureau In planning. Implementation, and administration 

during the three-step program. On the three Agricultural 

Four-Year Plans, the contributions of JCRR In providing fi 

nancial aid, mainly for agricultural fixed capital formation 
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and improvement of farm, to support the budgetary limita 

tions of the government, were essential to the successful 

development in the yield of unit land and resource produc 

tivity. 

The contribution of strengthening agricultural or 

ganizations. The farmers' associations in Taiwan, set up by 

the Japanese, were weak and disordered at the end of the War. 

In order to increase farm production, JCRR realized that re 

organization of the farmers' associations deserved the first 

priority. Upon the recommendation of JCRR in 1952, a new 

Farmers' Association Law was approved by the government. In 

addition, JCRR supported a series of projects for training 

directors and managers to improve the professional ability 

of staff members. Therefore, the farmers' associations were 

reorganized and strengthened. More than 2,000 members of 

the board of directors of farmers' associations and 10,000 

chiefs of small agricultural units have been trained during 

the period of 1952 to 1964. As a result of this reorgani 

zation, trememdous contributions were made to the develop 

ment of Taiwan agricultural productivity. This is discussed 

in more detail in the latter part of this chapter. 

Another example of strengthening agricultural organi 

zations that can be illustrated here is the Banana Growers' 
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Cooperatives.2 Bananas have been one of the main export 

agricultural products for Taiwan. In the past, over 95 per 

cent of all bananas exported had been handled by fruit ex 

porters with profits squeezed by the middlemen. The banana 

growers could only get a small part of the profits from ex 

port sales and therefore lost interest in growing bananas. 

On the recommendation of JCRR in I963, a Banana Production 

and Marketing Guidance Committee was established. Under 

this organization, there are a number of local banana grow 

ers' cooperatives. The banana growers' cooperatives are 

allowed an export quota of 50 per cent of the total amount 

of bananas exported by Taiwan. Thus, banana farmers did not 

have to depend on the exporters for selling their products. 

The purchase price was raised and the banana farmers' income 

increased. As a result, the acreage planted increased from 

18,300 hectares in 1962 to 25,400 hectares in 1964, and the 

yield per hectare also increased from 9 metric tons in I962 

to 10 metric tons in 1964. Besides, many other agricultural 

organizations, such as farm irrigation associations, fisher 

men's associations, agricultural cooperatives, and 4-H clubs 

were also considerably strenthened through the assistance of 

JCRR. 

The contribution of expansion in agricultural h 

^Yien-Si Tsiang, "A Report on the Joint Commission on 
Rural Reconstruction" (a publication of JCRR, 1964), p. 13. 
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research and extension, JCRR provided techniques and 

finance to expand the research work conducted by various 

governmental and private research Institutions. In coopera 

tion with the government agencies concerned, JCRR completed 

the aerial survey of land capabilities and use and the mar 

ginal land survey by 19^3• Besides, a province-wide soil 

survey was also undertaken In 1964 for the purpose of better 

utilization of the land In Taiwan. 

The development of Taiwan's postwar agriculture has 

been achieved mainly through demonstration and extension of 

the positive results of agricultural research. JCRR de 

serves much credit for Its task of expanding agricultural 

extension work In Taiwan. Through the effort of JCRR, an 

Agricultural Extension Advisory Committee was organized In 

each of the 291 townships In 1963* The committee serves the 

function of transferring a new or Improved technique from 

the research Institution to the farmer. By I96O, approxi 

mately 2,616 research results and 1,194 method demonstra 

tions on improved fanii practices had been given by fairo 

advisers to the farmers. 

One remarkable example In successful extension work, 

supported by JCRR, was the "rat control." As Is common In 

all tropical and subtropical countries, field rats constant 

ly caused serious damage to crops In Taiwan with an esti 

mated annual loss of 200,000 metric tons. Taiwan Sugar 
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Research Institute, technically supported by JCRR, started 

a scientific study on field rat control mainly for protect 

ing sugar cane in 1950. A test program was carried out in 

1953^54 and was quite successful. At the same time, JCRR 

reported that rat damage was spreading to rice, sweet pota 

toes, peanuts, and vegetables. In 1956 a demonstration pro 

ject was conducted in l4 townships and 13 prefectures with 

JCRR assistance. Excellent results were obtained. Then an 

extension—"rat campaign"—was launched in 1956-57. A total 

of 6,902,729 rat tails was collected from farmers. The es 

timated number of rats killed during the campaign was 27.6 

million. Farm crops redeemed from this rat campaign were 

estimated at 138,000 metric tons. The total cost of the 

campaign was U. S. $766,7^7* of which JCRR contributed 21.7 

per cent. The land and labor productivities therefore were 

increased by the technical and financial investments of 

JCRR. 

JCRR also helped increase agricultural productivity 

indirectly through improvement of rural health. In 19^8, 

there were only 104 township health stations in Taiwan, of 

which 46 per cent were dormant and the remainder were poorly 

maintained with inadequate facilities. Through the encour 

agement and financial aid of JCRR, the 104 existing stations 

were brought up to the minimum standard and l48 other new 

health stations were established in 1950. In 1951* another 
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104 new stations were established. Today there are 393 

health stations In Taiwan and 93 per cent of these have 

standard building and furniture. Through these health sta 

tions, the outbreaks of some dangerous diseases In Taiwan 

rural area, such as smallpox, cholera, malaria, and plague, 

have been completely controlled, and the general level of 

rural health has been greatly Improved. This Improvement In 

the human factor helped provide the necessary condition for 

the development of agricultural productivity In Taiwan. 

The contribution of Improving agricultural facilities. 

The financial assistance of JCRR, which provided the funds 

for the fixed agricultural capital formation, resulted In 

direct contributions to the development of agricultural pro 

ductivity of Taiwan, 

Up to i960, JCRR had supported 92 Irrigation projects 

and 13 drainage projects which furnished a complete water 

supply to 56,340 acres of formerly dry land and provided 

better drainage for 667,800 acres. The recently completed 

Shihmen Dam project, assisted by JCRR, provided Irrigation 

for over 53,000 acres of new paddy land and Improved the 

flow to 185,000 acres already under cultivation.3 
During World War II, about 50 por cent of the 

3e. Stuart Klrby, Rural Progress In Taiwan (JCRR
publication, 1960), p. 27. 
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physical plants of the farmers' associations were destroyed. 

In order to meet the requirement in handling increasing 

quantities of food crops, fertilizer, and livestock, JCRR, 

in cooperation with the government, has renovated and built 

about 400 rice and fertilizer warehouses during the past l4 

years. In addition, JCPIR introduced the small power-tillers 

for Taiwan's farm mechanization. 

The contribution of effective utilization of U, 

economic aid. The supply of credit and capital available 

from U, S. economic aid was one of the most important con 

tributions to Taiwan's agricultural development. All U. S, 

aid allocated for the agricultural sector was operated 

through JCRR, The U, S, Economic Aid Program was ended in 

June, 1966, because of the healthy economic growth of the 

Republic of China,^ From 19^9 to 1964, JCRR has approved a 
total of 6,010 work projects carried out by sponsoring 

agencies at different levels. In order to support these 

projects, JCRR has spent approximately U. S. $135 million, 

which consisted of 5.3 per cent in TJ, S, dollars appropri 

ated directly from U, S. foreign procurements and 94,7 per 

cent in local currency allocations^ 67,8 per cent has been 

in the form of grant-in-aid, and the other 32.2 per cent in 

^Richard I, Phillips, "United States Ends Grant Aid 
to the Republic of China," U. S. D. S. Bulletin 50, 1964, 
P. 934. 
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the form of loan, A distribution of U, S. economic aid by 

major agricultural activities Is shovm In Table XI. 

Prom the aspect of optimal utilization of TJ, S, aid, 

there has been some discussion on the most effective ways of 

Improving agriculture. Jacoby argued that "more aid funds 

should have been allocated to research, extension activities, 

fishing, and less to flood control and Irrigation," and 

"concentration of agricultural assistance In fewer projects 

would have been more productive."5 However, there Is little 

doubt that the JCRR's utilization of U. S, aid to promote 

Taiwan's agricultural productivity was effective and effi 

cient, as M. L. Chiang, the former chairman of JCRR, used to 

say that "the Chinese commissioners are morally responsible, 

and the American commissioners legally responsible, for 

spending the American taxpayer's money. The Chinese-

American Joint Commission has demonstrated an excellent 

cooperative contribution to the agricultural development of 

Taiwan. "Slno-Amerlcan cooperation In the postwar develop 

ment of Taiwan will long stand as a landmark in the history 

of International economic cooperation."'^ 

^Nell H. Jacoby, "An Evaluation of U. S. Economic Aid 
to Free China, 1951-19d5" (a report of Bureau for the Par 
East, Agency for International Development, I966), p. 64. 

^T. H. Shen, op. clt., p. 40. 

"^Nell H. Jacoby, op. clt., pp. Iv-v. 
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TABLE XI 

JCRR ALLOCATION OP U. S. AID TO MAJOR CATEGORIES 
OP ACTIVITY, 1950-1964 

NT $* U. s. $ 
Activity Amount Per cent Amount Per cent 

(thousands) (thousands} 

Crop production $ 377,463 10.2 $1,024 14.4 
Livestock production 252,902 6.9 349 4.9 
Water use and control 1,205,202 32.7 2,552 35.9 
Porestry and soil 
conservation 187,441 5.1 476 6.7 

Rural organization and 
agricultural extension 243,693 6,6 88 1.2 

Economic research and 
agricultural credit 347,541 9.4 11 0.2 

Pisheries 241,285 6.5 31 0.4 
Land reform 25,812 0.7 0 0.0 
Rural health 127,968 3.5 318 4.5 
Agricultural research 
and education 89,942 2.4 731 10.3 

Rural electrification 
and communication 53,163 1.4 0 0.0 

Government budget sup 
port to local agricul 
tural program 242,946 6.6 1,027 14.5 

Miscellaneous projects 
(including Outlying 
Islands and Mountain 

Resources Development) 136,310 3.7 195 2.7 
Administration 159,082 4.3 305 4.3 

Total $3,690,750 100.0 $7,107 100.0 

*NT $ = New Taiwan Dollar. 

Source: Neil H, Jacoby, "An Evaluation of U, S, 
Economic Aid to Pree China, 1951-1965" (a report of Bureau 
for the Par East, Agency for International Development, 
1966), p. 57. 
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II. THE TAIWAN FARMERS' ASSOCIATIONS 

Organization and Nature of the Farmers' Associations 

The farmers' associations In Taiwan were Initiated by 

the Japanese early In the beginning of this century, then 

reorganized and strengthened by the Chinese In 1954. It Is 

the largest and also the most Important organization among 

all the rural organizations In Taiwan. 

The farmers' associations are a federated system of 

cooperative organizations. In Taiwan, they operate at four 

different levels; 1 association on the provincial level, 

22 associations on the county and municipal level, 317 

associations on the township level, and 4,803 small agricul 

tural units on the village level. One member represents a 

farm family. These small agricultural units are the basic 

structure of the organization of the farmers' associations. 

The chairman of a unit Is selected by Its members. 

Each unit In the same township selects three or four repre 

sentatives to an annual township farmers' associations con 

vention. A board of directors, which Is ually composed of 

eleven to twenty-one members. Is selected In this convention 

and Is the governing body of the township association. The 

directors select the chairman of the board and appoint a 

general manager who carries out the decisions and policies 

of the board. In the township association, there Is another 

board called Board of Supervisors, which Is composed of 
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three to seven members. The function of this board is to 

inspect and approve the financial operations of the associ 

ation. 

Every town.3hip association in the same county selects 

two or three representatives to the annual county farmers' 

associations convention. The general pattern of the county 

farmers' association convention is the same as that of the 

township. In the same way, the county farmers' associatior 

selects two or three of its representatives, depending on the 

size of its membership, to the Provincial Farmers' associ 

ations. Therefore, the organization of the farmers' associ 

ations in Taiwan is completely farmer governed and operated. 

The Taiwan Provincial Department of Agriculture and Forestry 

(PDAF) has a Farmers' Organization Division to supervise the 

extension services and legal function of the farmers' associ 

ations. 

Contributions of the Farmers' Associations to the Develop-
ment of Taiwan's Agricultural Productivity 

The farmers' associations in Taiwan provide a great 

variety of services and facilities. The 1,118 rice ware 

houses, 579 fertilizer warehouses, and 409 rice mills owned 

by the farmers' associations in Taiwan make the associations 

able to collect and process 700*000 metric tons of rice and 

distribute 600,000 metric tons of fertilizer and 100,000 

metric tons of feeds to farmers for use in agricultural 
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production annually. 

In addition to these services In agricultural produc 

tion and marketing, they provide banking service for farm 

ers. In 196^, there were 295 farmers' associations with 

credit departments that had total deposits of N.T, 

$900,000,000. These provide a great convenience for farm 

ers to obtain the agricultural credit needed for production 

and other purposes. 

Another Important contribution of the farmers' associ 

ations that merits special emphasis Is the function of 

carrying out the agricultural extension work In Taiwan. As 

mentioned above, the development of Taiwan's postwar agri 

culture has been achieved mainly through demonstration and 

extension of the positive results of agricultural research, 

and the farmers' associations In Taiwan are the executing 

agencies for the extension work. Thousands of research re 

sults and method demonstrations on Improved farm practices 

have been given to farmers through these associations. 

As noted before, it Is extremely difficult to deter 

mine precisely to what extent the organizational factor— 

the function of the farmers' associations—contributed to 

the development of Taiwan's agricultural productivity. How 

ever, It may be concluded that the farmers' associations In 

Taiwan served as a connecting function between government 
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and farmer, project and Implementation, research and exten 

sion, and provided a vehicle for faster agricultural devel 

opment on Taiwan.® 

®K, T, Wright, "Taiwan's Postwar Agricultural Devel 
opment," Agricultural Economic Report No, 19 (Michigan State 
University, East Lansing, Michigan, 1965), p. 38. 



CHAPTER V 

THE EFFECTS OF THE TECHNICAL FACTOFtS ON THE 

DEVELOPMENT OF TAIWAN'S POSTWAR 

AGRICULTURAL PRODUCTIVITY 

I, IRRIGATION 

Irrigation is vital to Taiwan's agricultural produc-^ 

tion. Irrigation has been playing an extremely important 

role during the past fifteen years, especially in increasing 

crop production. Because of Taiwan's topographical limita 

tions, typhoons, and uneven distribution of rainfall, good 

control and better utilization of water are necessary con 

ditions for the promotion of crop production. 

The temperature of Taiwan favors year-round crop pro 

duction, but the water supply is usually inadequate. In 

order to overcome this deficiency, several measures have 

been taken in Taiwan. Two measures are of special impor 

tance. One is expansion of irrigation facilities and the 

other is improvement of the irrigation method. 

In expansion of irrigation facilities, the improve 

ment of existing facilities and the development of a ground 

water program are outstanding contributors to increased 

agricultural productivity. Under the First Four-Year Plan, 

as a result of the rehabilitation and repair of damaged 

6l 
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irrigation facilities, an average annual conversion of 8,4^9 

hectares of non-irrigated land into paddy fields and im 

provement of about 29,271 hectares of crop rotation fields 

and single-crop paddy land were brought under improved ir 

rigation. Furthermore, by means of continual strengthening 

of the old and constructing new facilities under the Second 

Four-Year Plan, an average annual conversion of 4,125 hec 

tares into paddy fields and improvement of 50,017 hectares 

were accomplished. Therefore, the total irrigation and 

drainage area of Taiwan was 652,531 hectares in I96O, ex 

ceeding the prewar peak as much as 90,532 hectares. 

For the purposes of irrigation, water supply, and 

flood control, reservoirs are indispensable in Taiwan. Dur 

ing the prewar period, 7 reservoirs were built with a total 

storage capacity of 329^020,000 cubic meters. From the end 

of the War to 1964, 9 reservoirs had been completed with a 

total storage capacity of 107,970,000 cubic meters, and 

another 3 were under construction in 1964, The estimated 

total capacity of these 3 was 439,700,000 cubic meters. 

In order to reduce water losses by 40 per cent along 

the main canal, laterals, and sublaterals before it reached 

the farm, the Canal Lining Project was proposed to line 

1,024 km, with concrete in 1959. Through this plan, an 

amount of 10,400,000 cubic meters of water has been saved 

each year. 
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The ground water development was an Innovation in 

Taiwan's agriculture. Owing to the modem methods of drill 

ing and finishing a well, more water was produced from a 

single well and the ground water had some additional advan 

tages, such as availability in dry season, no evaporation, 

and saving both time and money in construction and mainte 

nance, Therefore, the program of deep-well construction was 

widely adopted in Taiwan. Up to 1958, the total number of 

deep-wells constructed was 55*996 and the amount of ground 

water yielded from these wells has been estimated to be 

2,600,000,000 cubic meters per year. 

In 1958 the Provincial Government established a Pro 

vincial Ground Water Development Bureau (PGWDB). PGWDB con 

ducted a number of surveys and plans. The YunMn Ground 

Water Development Project, the first large-scale attempt to 

use ground water for irrigation in Taiwan, was one of the 

six major projects accepted by the Provincial Government in 

1958. (See Table XII.) This project proposed to drill 250 

deep-wells in YunUn County and utilize the existing irriga 

tion system to distribute the ground water to crop fields in 

that area. The total pximpage of these wells is estimated at 

139,060,000 cubic meters per year. The area to be benefited 

is 53*820 hectares, and the increase in rice production as a 

result of improved irrigation is estimated at 70*518 metric 

tons. The value of the additional crop outputs, including 

rice, is estimated at NT$197,368,800, 
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The major Irrigation project developments under con 

struction or planning, their purposes, and their respective 

estimated benefits in Taiwan up to May, 1962, are shown in 

Table XIII, 

In the improvement of the irrigation method, the most 

remarkable achievement in Taiwan is known as "rotational" 

irrigation. Previously, Taiwan farmers usually flooded 

their rice fields continually without interruption. In 

order to utilize the limited and precious irrigation water 

more economically, a senior engineer of JCRR, L. Chow, de 

veloped a new system. Under this new method, the water is 

provided on a field-by-field basis and the farmer receives 

enough,but not too much water. A series of tests and demon 

strations conducted in 1954 and 1955 found that about 20 per 

cent to 50 per cent of the water could be saved without af 

fecting crop yield. Under this new system, the field can be 

made alternately dry and wet to suit the life cycle of the 

crops. This method also saves fertilizer, facilitates soil 

aeration, and prevents many water disputes. 

In 1957 the government formulated a four-year plan as 

part of the Second Agricultural Four-Year Plan to let 

116,746 hectares of paddy fields receive rotational irriga 

tion. It is estimated that this plan provided supplementary 

irrigation to 10,850 hectares which had previously been in 

adequately irrigated and added 9,000 hectares of newly 
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irrigated land. The expected increase in the annual produc 

tion of paddy rice was set at 60,000 metric tons. 

After the implementation of this new irrigation 

method, the Chianan Canal system, one of the two largest 

irrigation systems in Taiwan, prolonged the irrigation in 

terval from 5.5 days to 7.5 days. This made much water 

available to more crop fields. The Kwangfu Canal, which was 

formerly almost a dry canal because of no water from its 

water source, Taoyuan Main Canal, now receives considerable 

water from its source and sufficiently irrigates the rice 

fields in its district. From these two examples, it is evi 

dent that the benefits received from rotational irrigation 

are significant. 

It is methodologically difficult to measure the pre 

cise impact of irrigation on the yield per unit land or land 

productivity because of the interaction of variables and the 

problem of multicollinearity. Theoretically, the rice yield 

of per unit land is affected by irrigation, fertilizer, 

pesticide, labor efficiency and management, and rice prices. 

In 1963, Rada and Lee conducted,a multiply correlation 

analysis and used data for Taiwan as the case.^ 

^E, L, Rada and T. H, Lee, Irrigation Investment in 
Taiwan, Economic Digest Series: No. 157 JCRR, 1963, p. 4T7 
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Let: P stand for rice prices 
W stand for Irrigation 
F stand for fertilizer application 
y stand for per hectare rice yields 

then, the multiple regression equation obtained for the 

period of 1950-1960 was: Y = -186.5523 + 0.4971F 2.47861W 

-0.0047?, and the resulting multiple correlation determinant 

was = 0,97, 

Prom the above result. It Is obvious that the rela 

tionship between dependent and Independent variables Is 

highly reliable as the determinant comes out larger than 

0,90, Irrigation Is one of the key factors which affects 

the yields of rice. It may be concluded that the amount of 

Irrigation helps determine both the acreage of rice planta 

tion and rice yields per unit land, and these two factors 

determine the total production of rice. As Rada and Lee 

said; 

From the study of production statistics. It Is 
apparent that rice production Is dependent on Irriga 
tion and that the farmers' propensity to produce rice 
Is extremely strong. Farmers seem to automatically 
turn to rice when adequate water becomes available,^ 

However, the potential paddy land In Taiwan Is esti 

mated at about 85 per cent of total arable land. From the 

past experiences of Taiwan, each 1 per cent Increase In ag 

gregate Irrigated area has been associated with a l,l64 per 

cent Increase In the multiple-crop Index and about a NT$100 

^Ibld,, p. 43. 
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million Increase In the real value of agricultural produc 

tion, 

II. CHEMICAL FERTILIZER 

In the history of agricultural development of Taiwan, 

another key factor which contributed to the increase in ag 

ricultural output is chemical fertilizer. According to H. C. 

Kao's analysis,3 there is a significant relationship between 

per hectare yield of rice and the amount of fertilizer allo 

cated in per hectare. 

The above statement can be identified by examining 

the statistical data of rice production in the period of 

1930-1960, In Table XIV the fertilizer applied to rice was 

64,000 metric tons in 1948 and 500,716 metric tons in I958, 

an increase of almost 8 times during 10 years. On the other 

hand, for the same period, the cultivated acreage remained 

almost the same, but the total output increased only about 

double in the same period because of diminishing return in 

fertilizer applied. If the above data are presented graphi 

cally, their relationships can be seen as shown in Figure 6, 

From Figure 6 it is obvious that the total production 

of rice fluctuates in accordance with the fluctuations of 

^Charles Hsi-Chung Kao, "The Role of the Agricultural
Sector in Economic Development" (an unpublished Doctor's 
dissertation of Michigan State University, East Lansing, 
Michigan, 1964), pp, 8O-8I, 
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TABLE XIV 

RICE PRODUCTION, CULTIVATED ACREAGE, AND AMOUNT 
OF FERTILIZER DISTRIBUTED, I93O-I96O 

Acreage Brown Rice 
Year Cultivated Produced Gross N P2OS KgO 

(ha.; U,000 M.T.j 

1930 614,390 1,052 234,933 -a- "•a- -a-

1931 633,726 1,068 232,398 -a- -a- -a-

1932 664,325 1,278 243,267 -a- -a- -a-

1933 675,476 1,194 258,869 -a- -a- -a-

193^ 666,979 1,298 317,324 —a— -a- -a-

1935 678,629 1,303 320,954 -a- —a- -a-

1936 681,548 1,365 362,523 -a- -a- -a-

1937 657,685 1,319 373,265 47,850 18,256 7,625 
1938 625,398 1,402 389,334 48,653 13,572 3,570 
1939 626,131 1,307 351,088 37,141 15,225 3,810 

19^0 638,622 1,128 297,110 27,796 13,424 2,249 
19^1 646,927 1,199 269,739 34,672 13,722 1,801 
19^2 616,529 1,171 226,843 -a- -a- -a-

19^3 610,051 1,125 227,991 -a- -a- -a-

19^^ 600,688 1,068 77,047 -a- -a- -a-

19^5 502,018 638 1,958 150 287 104 
1946 564,016 894 4,181 857 -a- -a-

1947 677,557 999 59,446 9,527 6,714 -a-

1948 717,744 1,068 64,000 12,612 4,409 -a-

1949 747,675 1,214 100,962 17,452 5,845 -a-

1950 770,262 1,421 231,765 39,764 10,758 -a-

1951 789,075 1,484 279,857 46,261 9,288 5,791 
1932 785,729 1,570 362,117 51,833 18,948 7,729 
1953 778,384 1,641 378,363 52,163 21,511 8,649 
1954 776,660 1,695 460,179 64,762 22,708 9,297 

1955 750,739 l,6l4 442,080 62,857 25,020 10,340 
1956 783,629 1,789 490,281 66,878 26,375 11,192 
1957 783,267 1,839 492,291 68,299 26,280 12,820 
1958 778,189 1,894 500,716 70,032 27,152 14,499 
1959 776,050 1,856 498,736 69,105 26,662 16,983 

i960 766,409 1,912 405,592 58,479 21,710 15,284 

-a- = No data available. 

Source; T. H. Shen, Agricultural Development on Tai 
wan Since World War II (Ithaca, New York; Cornell University 
Press, 196^), P. 139. 
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both its cultivated acreage and the araotint of fertilizer 

applied, but the influence of the latter tends to be greater 

than the former, T, H, Shen explained that "it will be 

noted that fertilizer has been a major cause of increased 

rice production,"^ 

Prom more detailed study, the productivity of ferti 

lizer can be expressed in terms of the average return of 

unit fertilizer supplied per unit land. In Taiwan, the 

major chemical fertilizers applied are nitrogen (N), phos 

phoric acid (P2O5), and potash (K2O), The average return 

from 1 kg, fertilizer in per hectare is shown in Table XV. 

Even though the returns to fertilizers differ for 

various crops, it is undeniable that their productivities 

are requisite in crop production. However, from the above 

analysis, it is apparent that the vast application of chemi 

cal fertilizers is one of the most important factors con 

tributing to the increase in postwar crop production in 

Taiwan, 

III. CULTURAL METHOD 

A part of Taiwan's postwar agricultural development 

has resulted from improved cultural methods. Among those 

methods the most remarkable one is the "multiple cropping," 

^T. H, Shen, Agricultural Development on Taiwan Since 
World War II (Ithaca, New York: Cornell University Press, 
T9BTX, p. TJS, 



7^ 

TABLE X7 

AVERAGE RETURN IN YIELD (Kg.) WITH THE APPLICATION OF 
EACH UNIT OP FERTILIZER NUTRIENT (Kg.) AT THE 

RECOMMENDED RATE (Kg./^a.) 

Crop N ^•2^5 KsO 
(Kg.) (Kg.) IKg.) 

Rice I (grain) 10.6 3.5 1.7 

Rice II (grain) 6.8 2.6 2.6 

Wheat (grain) 5.5 3.7 6.4 

Sweet potatoes (fresh tubers) 42.5 27.7 35.5 

Sugarcane (sugar) 23. 3. 10. 

Jute (crude fiber) 13.8 7.1 7.3 

* *Tea (fresh leaves) 22.5 

♦PgO^ and KgO are not applied to tea production. 
Source; T. H. Shen, Agricultural Development on 

Taiwan Since World War II (Ithaca, New York; Cornell Uni 
versity Press"^ 1964), p. 138. 
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As subjected to natural conditions, Taiwan has been extreme 

ly limited In arable land. Therefore, In order to Increase 

agricultural production, strategies have been focused on the 

Intensive use of agricultural land. The system of multiple 

cropping contributed directly to this purpose and naturally 

Increased the agricultural land productivity of Taiwan, 

The experiments of this system started with an analy 

sis of yield factors for a given crop by concerned govern 

ment agencies and ended with a synthetic summary of all 

favorable factors In a rotational system. Then a synthe 

sized formula was recommended to farmers that Included a new 

variety, the time of planting, the manner of rotation, the 

spacing of plants. Irrigation, the use of fertilizer, and 

the measures for pest control. 

Under this system, crops are normally harvested three 

to four times a year on the same field. The following ex 

ample Is given for Illustration. In the northern part of 

Taiwan, the winter Is relatively cold and wet. Therefore, 

on the irrigated land only two crops of rice are grown. 

After the harvest of the second rice crop, the fields remain 

Idle about 100 days from early December to March of the next 

year. Noting this fact, the Taiwan Agricultural Research 

Institute, with JCRR's assistance, tried to grow Astragalus 

during this period of Interval, Astragalus seeds were sown 

between rice rows about two to three weeks before the 
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harvest of the second crop of rice. This crop produces 20 

to 30 metric tons per hectare to be plowed under for green 

manure in early March. As Astragalus contains plenty of or 

ganic matter and 40 kg. of nitrogen, which is equivalent to 

200 kg. of ammonium sulphate, about 10 metric tons of Astra 

galus green manure are sufficient for 1 hectare. Therefore, 

the remaining 10 to 20 metric tons per hectare are utilized 

in the following ways. The tips of the young plants are 

topped as a vegetable and the grown plants are cut before 

flowering and, after mixed with grass, are fed to cattle and 

hogs. The plants in the blooming stage are turned under to 

serve as green manure, which is badly needed to improve the 

heavy soil texture of the red earth. With Astragalus green 

manure, the rice yield per hectare increased 10 to 20 per 

cent. 

In addition, a high-valued soybean, "Sanchou soy 

bean,"5 a variety originating in Japan, was introduced into 

over 10,000 hectares of so-called "weather-depending" land 

in northern Taiwan. In the central part of Taiwan, rape (a 

new crop for oil extraction), wheat, and soybeans were 

cropped as winter crops after the second crop of rice. In 

southern Taiwan, the sugar cane belt, a new cropping system 

involves interplanting peanuts, sweet potatoes, soybeans. 

^Lester R, Brown, "Taiwan; Twelve Years of Rural 
Progress," Foreign Agriculture, January, I96I, p. 12. 
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cotton, rape, or onions in the early stages of the growth of 

sugar cane. The average yield per hectare of these inter-

planted crops are: soybean 1,000 kg,, cotton 974 kg. of 

seed cotton, rape 2.4 to 3.0 metric tons, and onions 15 to 

20 metric tons. Since sugar cane takes 18 months to mature, 

farmers like to have interplanted crops in order to earn 

some early cash income. 

Through the island-wide extension of this multiple-

cropping method, the actual cropped area in Taiwan was 

greatly expanded and the cultivated land productivity was 

thus increased to a great extent. The expansion of actual 

cropped area can be seen clearly from the study of multiple-

cropping index as shown in Table XVI. 

The index of multiple cropping has been increasing 

Since 1946 and up to i960. It has exceeded the peak of pre 

war period by about 50 per cent. From this table, it is 

also apparent that the actual cropped area in Taiwan was 

almost double the physical cultivated area in 196O, and the 

trend is still going upward. 

The increase of cultivated land productivity is also 

tremendous. In 1950 to 1952, most paddy land produced only 

two rice crops a year, with an average yield of 3,854 kg. 

brown rice per hectare. In I957 to 1958 not only the per 

hectare yield of rice increased, but also most of the 

double rice crop fields grew a supplementary crop in winter 
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TABLE XVI 

MULTIPLE CROPPING INDEX OP TAIWAN, I939-I96O 

x loo 

Year 

(1)
Total 

Crop Area 
CT70§)0 ha.j 

(2)
Total Cultivated 

Land Area 
(1,000 ha.) 

Multiple
Cropping
Index 

1939 
1940 

1,147 
1,174 

860 
861 

133.4 
136.5 

1941 1,184 859 137.8 
1942 1,155 854 135.3 
1943 
1944 

1,128
1,119 

839 
808 

134.5 
138.5 

1945 904 816 110.8 
1946 981 832 117.9 
1947 
1948 

1,193 
1,345 

834 
863 

l4o.l 
155.9 

1949 1,438 865 166.2 
1950 1,484 871 170.4 
1951 1,483 874 169.7 
1952 1,506 876 171.9 
1953 
1954 

1,505
1,519 

873 
874 

172.4 
173.8 

1955 
1956 

1,495 
1,535 

873 
876 

171.3 
175.2 

1957 1,563 873 179.0 
195B 1,590 884 179.9 
1959 
1960 

1,594 
1,596 

878 
867 

181.5 
184.0 

Source; T. H, Shen, Agricultural Development on 
Taiwan Since World War II (Ithaca, New York: Cornell "DSTi-
versity Press, 19b477~P. 156. 
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and another one In summer, thus harvesting four crops a 

year, as shown in Table XVII, 

The average yield per hectare In I958 was 4,782 kg, 

of brown rice plus one of the following supplementary crops; 

1,791 kg. of wheat, 1,000 to 1,400 kg, of soybeans, 2,400 to 

3,000 kg, of rapeseed, 1,200 kg, of broad beans, 1,928 kg, 

of tobacco, or 4,000 kg, of hybrid com, and plus one sum 

mer crop which Is usually melon or vegetable, the high-cash-

value crops. Therefore, In the double cropped rice area, 

the total annual yield per hectare was among the highest In 

the world, 

Multlple-cmpplng system requires high level farming 

techniques and facilities, Taiwan has been Improving and 

Increasing Irrigation facilities, fertilizers, seeds, pesti 

cides, and farm machines to meet the expansion of this Im 

portant system. 

In addition to Increased agricultural production, the 

multiple-cropping system has also brought the benefit of di 

versification to agricultural production, which helps to 

stabilize Taiwan's agricultural economy. 

Before concluding this section, another Important 

question needs to be examined; Does the multiple cropping 

method exhaust soil fertility? By examining the fact that 

the average yield of double rice crops per hectare was 2,110 

kg. of brown rice In 1937-1939 or the peak of the Japanese 
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TABLE XVII 

MULTIPLE CROPPING SYSTEM ON PADDY FIELDS 

Number of crops 

1, The first rice crop 

2, Summer crops 
Jute 

Melon 

Oriental pickling melon 

Chinese cabbage 
Soybeans (for table use) 
Sesbanla (green manure) 
Watermelon (for seeds) 

3, The second rice crop 

4, Winter crops 
Wheat 
Barley 
Tobacco 

Rape 
Com 
Soybeans (for table use) 
Flax 
Vegetables 

Period from Planting or 
Transplanting to Harveating 

February to June 

Mid-April to early August 
(relay planting)* 
Late May to earlv August 
(relay planting) 
Early June to early August 
(relay planting) 
June to July 
Early June to late July 
June to early August 
Late May to early August 

August to October 

Late October to late February 
Late October to late February 
Mid-September to early 
February (relay planting) 
Mid-October to early March 
Mid-October to early February 
Mid-October to mid-February 
Late October to early March 
Mid-October to mid-February 

♦Relay planting is the interplanting of a new crop 
before the growing crop is harvested. 

Sources T, H. Shen, Agricultural Development on 
Taiwan Since World War II (Ithaca, New York; Cornell Uni 
versity Press"^ 1984j, p. 1d2, 
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period, 2,182 kg. in 1953-1956, and 2,391 kg. in 1957-1958, 

it may be answered that the multiple cropping method does 

not result in soil exhaustion under the multiple cropping, 

soil management practice. 



CHAPTER VI 

SUMMARY AND IMPLICATIONS 

I. suiyiMARy 

The objectives of this study were threefold. The 

first was to provide some general knowledge of Taiwan's 

agricultural development with special emphasis on the post 

war period. The second was to analyze the major factors 

fostering the remarkable agricultural development and ex 

amine the methods and functions of each factor's contribu 

tion. The third was to identify the implications for 

further planning of Taiwan's agricultural development and 

to reveal some data that might be helpful for other iinder-

developed and developing countries in the tropical and sub-

tTOpical areas. 

Taiwan is an island with both tropical and subtropi 

cal climates which provide favorable conditions for 

agriculture, but its natural resources are rather limited. 

The basic characteristics of Taiwan's agriculture are the 

small-farming systems and high man-land ratio. The poten 

tial for new agricultural land is almost non-existent, but 

the population is still expanding with a high annual growth 

rate of 3.3 per cent. For these reasons, the further devel 

opment of Taiwan's agriculture is facing a great challenge 
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in the near future. 

The agricultural development of Taiwan can be roughly 

divided into five stages, but the focus of this study has 

been on the postwar period, which includes the last two 

stages. In the rehabilitation state, from 19^5 to 1952, 

efforts were concentrated on the recovery of agricultural 

production to the prewar level to meet the needs of food for 

the increasing population. The average annual growth rate 

achieved in agriculture during this period was 12.90 per 

cent. In the further development stage, 1952 to 1964, the 

objectives were aimed not only to achieve a self-supported 

economy, but also to accelerate industrialization and aggre 

gate economic development in Taiwan, The average annual 

growth rate achieved in agricultural production during this 

period was 5.90 per cent. By a regression approach, it was 

estimated that Taiwan's postwar agricultural production re 

covered to the long-run trend output by 1956, even though it 

had regained the peak of prewar output by 1951. The devel 

opment was mainly achieved through Increases In tmit land 

productivity. According to the statistical data of United 

Nations in 1954, Taiwan's \init land productivity ranked 

second among the nations in the world. 

The major factors and their functions of fostering 

this remarkable postwar development were examined and anal 

yzed in this study from the aspects of agricultural programs 
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and plans, organizational factors, and technical factors, 

respectively. 

Among a series of agricultural developmental programs 

and plans, land refom laid a necessary foundation for 

further agricultural development and created an Invaluable 

economic Incentive for Intensive use of land and Increasing 

agricultural productivity. The main contribution of the 

three Agricultural Pour-Year Plans was providing the practi 

cal step-by-step procedures and projects which made the 

achievements of the developmental goals possible. 

In considering the organizational factors, there were 

two unique organizations, the Chinese-American Joint Com 

mission on Rural Reconstruction (JCRR) and Taiwan Farmers' 

Associations (TPA), which are still relatively new and not 

found In many countries. Their contributions to the devel 

opment of agricultural productivity deserve world-wide In 

terest and attention. The technical and financial assist 

ances of JCRR were essential to Taiwan's postwarddevelopment. 

Almost all the successful developmental programs and pror^'; 

jects could probably not have been achieved without JCRR's 

assistance. The Important contributions of JCRR Included 

the formulating and supporting of agricultural programs and 

projects, strengthening agricultural organizations, expand 

ing agricultural research and extension. Improving agricul 

tural facilities, and effective utilization of TJ, S. 
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economic aid. Taiwan Farmers' Associations (TFA) are 

executive agencies of agricultural extension work. If the 

agricultural growth of Taiwan can be organically compared 

to a human body, the functions of JCRR and TFA should be 

equal to the "heart" and "artery or circulatory system" to 

the body, respectively. 

This study does not tend to conclude that the Tai 

wan's postwar agricultural development would have been 

impossible without JCRR and TFA, But it does emphasize that 

Taiwan's agricultural development would be entirely differ 

ent in both of its speed and degree without these two im 

portant organizations. 

Another important contribution to Taiwan's agricul 

tural development came from technical factors. Among these, 

irrigation, chemical fertilizer, and multiple cropping 

system were of most importance. By improvement and expan 

sion of irrigation facilities, total crop production was 

immensely increased through both increases in cropped 

acreage and yield per hectare. Increased application of 

chemical fertilizer resulted in a definite improvement in 

unit land productivity. The productivity of fertilizer also 

can be seen from the return of unit fertilizer applied to 

crop production. The multiple cropping method also con 

tributed a positive effect on increasing unit land produc 

tivity through intensive use of cultivated land. It was 
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also concluded that under the present soil management, the 

multiple cropping method would not result in soil exhaustion. 

II. IMPLICATIONS 

As pointed out in this study, the arable land and 

natural resources of Taiwan are extremely limited. There 

fore, the intensive use of land becomes a key factor of 

Taiwan's agricultural development. In regard to the in 

crease in agricultural production, the cultivated acreage 

and the productivity of unit cultivated land are the two 

fundamental elements of determinant. 

For further increases in the arable land, attention 

will have to be focused on the development of the areas of 

mountain slopes and reclamation of tidal basins. When con 

sidering increases in the productivity of unit cultivated 

land, the factors of technology, labor, and capital appear 

to be especially important for Taiwan's further agricul 

tural development. 

Since the U, S, economic aid was phased out in June, 

1966, there will probably be no more technical assistance 

from the United States and training of Chinese technicians 

in the United States under AID program. In the past, the 

agricultural experimental stations in Taiwan have succeeded 

in making a series of practical technical improvements with 

out undertaking much basic research. Now, the first problem 
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faced is how to keep an incessant improvement of agricul 

tural technology which is indispensable for the development 

of Taiwan's agricultural productivity. In order to fill 

this gap, it seems essential to train more agricultural 

technicians and personnel and to strengthen both applied 

and basic research through advanced agricultural education. 

In doing this, special efforts will have to be placed on the 

development of technologies for small-farming systems and 

for reducing the damage of crop yields from natural hazards 

which do considerable damage to Taiwan's crop production 

every year. 

The increase of labor productivity has been one of 

the factors which promoted the aggregate agricultural pro-

ducitivity in the past fifteen years. For further develop 

ment in labor productivity, better utilization of labor, 

which is the only abundant production factor in Taiwan, and 

the releasing of surplus agricultural labor to nonagricul-

tural sectors are the most urgent tasks for further devel 

opment of Taiwan's agricultural productivity. 

Since the U. S. economic aid has been discontinued, 

the public investment from governmental budgets for land im-

piHDvement and expansion of irrigation facilities will have 

to be increased if Taiwan's agricultural productivity is to 

continue increasing. Besides, the program of production 

loans will have to be strengthened and expanded to meet the 
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increasing needs for working capital, which also has been 

contributing greatly to Taiwan's postwar agricultural devel 

opment, 

Before concluding, there Is another significant point 

that should be noted. While emphasizing the Importance of 

technical factors, the Institutional factors should not be 

neglected. Including developmental programs and plans of 

government and organizational factors. These are the pre 

requisites and fundamental conditions for a successful agri 

cultural development. Both Institutional and technical 

factors need to be based on a balanced priority In policy 

making and planning agricultural development. 

What Taiwan has been experiencing In her agricultural 

development after the War should be shared and may be of 

help to other underdeveloped and developing countries In the 

world. Especially, the remarkable land reform, the unique 

organizations and functions of JCRR and TFA, the ways of 

successful utilization of U. S. economic aid, and the bal 

anced policy of institutional and technical factors may 

reveal some valuable Implications for other countries In 

planning their further agricultural development. 
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APPENDIX 



TABLE XVIII 

AGRICULTURAL LAND PRODUCTIVITY 
IN SELECTED COUNTRIES 

Total 
Net Agri Land 

Agricultural cultural Produc Relative 
Country Production Land Area tivity

(millions US$; (1,000 ha.) (US$ per 
Ranking 

ha.) 

China-Taiwan 322 938 344 2 

Canada 2,633 61,232 43 11 

Denmark 808 3,119 259 4 

Germany, W. 2,811 14,269 197 7 

India 12,662 158,275 80 10 

Italy 3,489 20,892 167 8 

Japan 2,965 6,598 460 1 

Netherlands 2,310 6517 223 

Norway 350 1,036 338 3 

Thailand 1,162 4,750 245 5 

United Kingdom 2,281 19,331 118 9 

U.S.A. 20,279 450,644 45 12 

Source: T. H, Shen, Agricultural Development on 
Taiwan Since World War II (Ithaca, New York: Coraell Uni 
versity Press, 1964;, p. l66. The original statistics were 
based on United Nations Statistical Yearbook (New York; 
U. N., 1954). 
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