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FOREWORD

As we learn more about the factors associated with the ordetly ptocess
of economic growth in nearly every developing country of the world, we
become more aware of the role which a progressive agriculture must play
1n this process Only a few years ago developing countries believed 1t
essential to place overriding emphasis on 1ndustrialization, since 1ndustrial
development was considered to be synonymous with modernization while
any significant concentration of effort on agriculture marked a country as
a nation of inferior status This concept of development 1s now being
reassessed, partly because of the realization that more food i1s going to be
needed to feed the world’s rapidly growing population, and parily because
a more important value 15 being given to agriculture as a solid foundation
on which to establish an industrialized society The newly emerging concept
of development emphasizes that in most cases a developing countiy can-
not neglect the agricultural sector 1 1ts march towards the achievement of
a modern industrial state

The Republic of China has embiaced this policy of balanced agiicul
tural industrial economic growth in the development of the Province of
Taiwan Taiwan’s agriculture has responded by making rapid strides in total
physical production, practically doubling agricultural output in the fiftesn~
year period preceding 1965 without any appreciable change in the area of
cultivated land And at present the Province of Taiwan 18 moving steadily
forward 1n industrial development due, 1n part, to the establishment of a
solid agricultural base 1nvolving a higher level of production and product:
vity of the sland’s 800 000 farms accompanied by a rising prosperity of
1ts farming population

Since Taiwan has achieved a considerable measure of fame and re
cognition for its agricultural accomplishments, the questions have often
been raised — How was this progress attained? What were the necessaty
conditions which contributed to Taiwan’s agricultural development® What
lessons atre to be learned from the Taiwan experience that have applica
bility to other countries® The purpose of this publication 1s to provide 1n
constderable measure, answer3 to these inguiries

The authors commissioned by the Sino~American Joint Commission on

b
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Rural Reconstruction (JCRR) to undertake this study are highty competent
agricultural economists, who have writien numerous articles on various
aspects of Taiwan’s agricultural development In 1958, they co—authored a
JCRR publication entitled “"An Analytical Review of Agricultural Develop
ment n Taiwan — An Input~-Output and Productivity Approach” This
analysis has been widely acclaimed as an important contribution to the
international literature devoted to a better understanding of the techno
logical, economic, social, human and institutional factors which have plaved
an interrelated role in Tarwan’s small-farm agtricultural development

The present publication stands on 1ts own feet, so to speak 1n its
coniribution to the lhiterature on this subject However, i1t may also be
considered complementaty to a related study on Taiwan’s agricultural pro
gress enfitled Development of Agriculture in Tarwan, 1885-1963° under
taken by the U S Department of Agriculture at the request of the U S
Agency for Inter: ational Development

These two documents will serve as important reference materials for
the Taiwan (East Asia) Semunar on Agricultural Development, to be held
1 Taiper 1n June 1966 under the joint sponsorship of JCRR and the U S
Agency for International Development

Gerald H Huffman
Commussioner

Simo~American Joint Commission
on Rural Reconstruction

April 20 1966
Taiper Taiwan
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AGRICULTURAL DEVELOPMENT AND ITS

CONTRIBUTIONS TO ECONOMIC GROWTH IN TAIWAN

— INPUT-OUTPUT AND PRODUCTIVITY ANALYSIS OF
TAIWAN AGRICULTURAL DEVELOPMENT —

Chapter I.

Introduction

The objective of the study in this part 18 twofold to survey the ex-
perience of agricultural development in Taiwan with special reference to
the input-output relationship and productivity change in production, to
review specific aspects of Tarwan experience 1n terms of the major se
quences of institutional and organization innovations and in relation to
1ts economic growth as a whole

The experience of agricultural development 1n Taiwan 18 an example,
under thewr traditional small farming systems, having successfully advanced
and transformed its agricultural productivity, which has, in turn, made
effective contributions to its economic growth In the case of Tarwan’s
experience, the workable labor force 1n rural areas has been on the incre
ase The average size of farm was about 2 04 hectares 1n 1911-15 and de
clined to 114 hectares in 1956-60 At the same time, the production index
of agriculture increased from 100 to 337, the average crop yield index rose
from 100 to 184 in the same period With respect to individual crops, the
per hectare yield of brown rice increased from 1346 kg in 1911 15 tfo
2391 kg 1n 1956 60 The yiweld of sweet potatoes increased from 6834 kg
to 12,259 kg and that of sugar cane from 23837 kg to 73622kg The farm
ing was diversified and the multiple cropping index increased from 116 in
1911 15 to 180 1n 1956 60 The rise 1in agricultural productivity in terms
of land and labor was registered at 267% and 225%, respectively, in 1956
1960 as compared with the base period of 1911 15

This aspect of the development of Taiwan agriculture the rapid
growth of agricultural productivity in the framework of a high population
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pressute and small-scale farming --1s of deep technical interest to the de
veloping countries of Asia today In those countries the dominant system
of agricultural production 1s one 1n which a relatively large rural popula
tion subsists on small-scale farms There 18 an urgent need to raise the
productivity of agricultural output to meet the food needs of a rising po
pulation and also as an essential part of general economic development
At the same time, however, the tempo of population giowth 1s so fast and
the problem of finding employment for the growing labor force 1s so great
that providmng more employment opportunity in farming becomes an mdis
pensable condition In spile of these facts, Tartwan could maintain the ra
pid growth of agricultural productivity without decreasing the labor force
in agriculture

The central point of interest mn the high growth of agricultural produc
tivity was 1n the adoption of capital saving techniques in the initial period
This made possible an economical use of scarce capital 1n the process of
agricultural development and then made capital available for industrial
transformation The adoption of new techniques in agriculture nvolved a
number of mnstitutional changes There was the need to provide help to the
small-scale farmers to adopt new technology This involves the functional
changes in farmers’ organization, wrrigation association, the tenure system
and the township office All of these factors relate to the need for deve
loping and transmitting the technological knowledge to the farmers and for
giving them incentives for improved productivity and increased production
Government role m all of these activities 1s important

It 18 a vitally important factor that the government, having the services
of efficient officials and technicians at its disposal, takes the lead in 1m
proving the existing institutional framework, establishing research mstitu
tions, sponsoring extension and educational programs, and planning and
conducting water resources development programs The government’s role
i promoting agricultural development 1s particularly necessary in the less
developed and developing countries

The 1interest 1n agriculture’s role 1n the economic growth of Taiwan,
however, was no. merely in the supply of agricultural output and produc-
tion resources for industry, but also mn the need for mantamning the mo
mentum of 1ts economic transformation and the use of 1ts scarce resources

)



m two sectors To be specific, maintaining the relatively constant capital
output ratio and the high growth rate of labor productivity without a ra-
pid 1ncrease 1n wage rate in the process of economic development are the
major causes confributing to the higher growth rate of the economy as a
whole in Taiwan The abundant resources of labor and scarce capital
funds have well been combined with a specific technique to increase output,
not along a given production curve, but by upward movement of the pro
duction curve, due to the improvement in management and organization,
better combination of resource use and technological advancement

The experience of Taiwan was unique 1n geveral respects that are com-
mon to the rest of Asia The historical setting of the early stage of
Taiwan’s economic development, however, differed to a considerable extent
from that of the newly developing countries of Asia For example, the 1ni-
tial stage of Taiwan’s agricultural development occurred at a time of food
shortage in Japan As a Japanese colony at the time, Taiwan had less dif-
ficulty 1n expanding agricultural output to increase foreign exchange earn
ings In this respect, the later stage of agricultural development in Taiwan,
that after the Second World War, was more similar to the present situa
tion of other Asian countries in so far as the difficulties they encounter in
the promotion of their agriculiural exports are concerned As population
grows rapidly and the concept of welfare sinks deeper into the people’s
minds, some measures adopted 1n Taiwan today might be usefully adopred
by the other Asian countries Tamwan’s experience showed how 1t has
made good use of the advantages offered by the current high level of tech
nology and the inflow of foreign capital to supplement domestic Tesoutrces
1n production and investment in infrastructure These are a few examples
demonstrating how Taiwan’s experience, with some modifications, can be
utilized by other countries to accelerate thewr agriculiural and rural deve
lopment The most important task for students and planners 1s to study
and evaluate Taiwan’s remarkable achievements against 1ts local situation

and basic conditions that differ from those of other countries for modifica
tion and practical application

The most valuable lesson of Taiwan’s experience to researchers may lie
1n its selection of mdustries and its choice of resource use to achieve a
balanced growth of the agricultural and non-agriculiural sectors This, 1n
some ways, makes Tarwan’s experience one of the most interesting econo-
mic growth models for other countries

—_3 -



Chapter Il

Conception

A Theoretical Model for Agriculiural Development

For the convenience of analysis, we may divide the whole national
economic structure into two sectors agricultute (A) and non-agriculture
(N) As economic development 1s expressed 1n terms of an increase of per
capita real income over a period of time, we may indicate the rate of
change of per capita real income as G Then, G 1s the weighted sum of
Ga and Gy, or G=G,W+Gy (1-W), where W indicates the weight of per
capita real income from agriculture According to Engel’s proposition, 1n-
crease of per capita real income tends to decrease the proportional expen-
diture for food of the mdividuals In other words, mncome elasticity of
demand for food 1s usually less than umity, and increase of per capita real
mncome does not 1ncrease the expenditure for food in same proportion for
the individuals as the consumption of food 1s limited by the capacity of
human stomach If we set » as income elasticity of expenditure for food,
P the growth rate of population, and D the proportional increase of demand
for food, we can obtain a functional relation as indicated by D=Gyn+P
This functional relation tells us that the growth rate of total demand for
food 1s a function of (1) per capita real income, (2) income elasticity of
demand for food, and (3) the growth rate of population Since income
glasricity of demand for food 18 always less than unity (3<1), the growth
rate of total demand for food (D) will increase less proportionally than the
growth rate of per capita real income (G) As agricultural productg are
used mainly for food for human consumption, there 1¢ a great tendency for
the relative contribution of agriculture to national products to decline
through long run process of economic development due mainly to the Ilow
mcome elasticity of demand for food

If we assume that the shifts of demand and supply curves of agricul-
tutal products are at an equal rate during the course of economic develop-
ment and trend movement under an open economic system as in Taiwan,
the rates of change of demand and of supply will be in the same proportion
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and the relative ptices of agiicultmal products will temain unchanged If
g indicates the growth rate of average productivity of resources and n ae
the rate of change in resource use, then, a shift of supply curves of agri
cultural products and non-agricultural products could be expressed by the
following models

Supply of agricultural products=S A=EAT iy

Supply of non-agricultural productg= Sy =gy tny

The above analysis on the elasticity of demand for food has made clear
that the rate of increase of total demand for food (D) tends to become smaller
than the rate of increase of total real income In the course of economic
development and increase of real income, the increase of total demand for
non food 1tems will be more than that for food items Therefore, under the ag
sumed condition, the supply of agricultural products (S A) will increase less
proportionally than the supply of non-agricultural products (Sy) Moreover,
the growth rate of average productivity in agriculture g, and the rate of
change 1n resoutce use in agticulture n, tend to decrease in the process of
economic development because of more human resource and other limited re
sources employed 1n the agricultural sector On the other hand, the situa
tions 1n industrial sector are quite different from those 1n agricultural sector
1n several aspects First of all, the limitation of land resources in industrial
production 18 not so important as 1n agricultural production Secondly,
the operatton of the law of diminishing returns in agriculture i1s usually
more effective than in industry, and many industrial operations are under
the condition of increasing returnse to the gcale of operation Thirdly, 1n
dustry generally benefits by higher levels of technological and mechanical
innovation than in agriculture Due mainly to these reasons, the increase
of the average productivity in agriculture always lags behind the increase
of average productivity in industry in the process of economic development
Ags a result of this unequal rate of growth of average productivity 1n the
agricultural and non-agricultural sectors per capita real income 1in agri
culture tends to increage at a diminishing rate and to be at a lower level
than that 1n non-agricuiture In an underdeveloped country agriculture
usually stands as the mainstay of the economy, contributing to the major
source of national income, and per capita real income 1in agriculture (Gy)
consiitutes a large proportion of the per capita real income in general (G)
Therefore, a trend of decreasing growth 1ate of G, 1n the ptocess of eco
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nomic development of the underdeveloped couniries will hamper greatly
the tmprovement of overall posttion of per capita real income (G) in the
economy FEconomic development will be retarded by such a situation

As the basic problem 1n this connection 1¢ the unequal growth rate
of average productivity in agriculture and non-agriculture in the process
of economic development, 1t 18, therefore, necessary to increase the average
productivity in agriculture to a level at par with non-agriculture This
meang that action should be taken to chift labor force out from agriculture
to non-agriculture or to increase the supply of non-human regources in
agriculture in order to change the pattern of resource combination and
usz 1 agricultural sector This 1g another challenge to the economic
planners and executives 10 maintain the comparable growth rates of agri-
culture and non-agriculture for a balanced development of the economy
in the process of long run economic development

The situation which has just been constdered and discussed might re
present the economic phenomenon of economic development in the capita-
listic countries judging from the past experience and historical development
of those countriez Problems encountered today in the underdeveloped
areas are quite different from those in the capitalistic countries during the
process of therr economic development In the early period of economic
development, the capitalistic countries were generally benefited by the vast
opportunities 1n the economic frontier and colonies The profits of war
also contributed to the procurement of capital and expansion of market
outlets for their economic development ‘These benefits are now not avai-
lable to the underdeveloped countries The functions of agriculture in the
underdeveloped countries today are not only to shift employment from
agriculture to other industries to meet the increased demand for labor, but
algo to fulfill the following responsibilities for industrialization (1) to
provide adequate supply of food and raw materials to meet the require-
ments of the increasing population and new industries, (2) to expand
the domestic market outlets for induscrial products through the increase
of purchasing power in agriculture, (3) to accumulate adequate capital 1n
agriculture for contribution to industrial development and to expand agri-
cultural exports for exchange of increased imports of capital goods for
industrialization, and (4) tc adjust the resource allocation and use 1in
agriculture for more diversified production of food products to meet the
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change of consumprtion pattern m the process of economic development

As agriculture usually constitutes the major industry in the national
economy of the underdeveloped countries, agricultural development will na
turally play an important role in the industrialization of those couniries
At the initial stage of mdustrialization, the prevailing siuationg existing
1n the underdeveloped countries, such as rapid growth rate of population,
shortage of capital and techniciang, bottleneck of resource use lack of social
overhead and public utilities, and other traditional soctal and 1institultional
conditions, are generally unsuitable for economic development and will
constitute a hindrance to economic growth of those countries Among the
improvements that are conducive to econcmic development increasing
agricututal production and level of per capita real income in agriculture
are the necessary and sufficient conditions for supporting economic develop
ment 1n general Increasing agricultural production usually necessitates
the diversion of more resources and adoption of improved technology in
agricultural production, which, in {urn, always require more capital use
in the production process Taking the small scale operation of agricultural
production in Taiwan as an example, 1t 18 easy to observe that new tech
nological 1mprovements 1n agriculture, such as improved seeds, more input
and better use of fertilizer, land improvement, new and improved farm
implements and improved rrigation facilities, always require additional in
put of capital 1n the production process Therefore, technological improve
ments 1n agriculture are closely related to more intensive use of capital in
agricultural production Consequently, we can say that the mvestment plan
for agriculture will play a very important role in agt tcultural development,
and a successful arrangement of investment targets 1 the pre-requisite
for successeful operation of agricultural development progiam

B. Produchivity and Factors Affecting Production Efficiency

As explained previously economic progress is generally concetved 1n
tetms of rising real income per person Defined in this manner economic
progress can be achieved through advance in techniques of production
which will enable us to pioduce a greater output with the input of a given
quantity of resources, or it may occur as a result of the aubetitution be
tween labor and capital, or ag an effect of resource shifting from sector of
lower productivity to sector of higher productivity Accepting this concept
of economic progress, the changes of productivity could be constdered 1n two
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respects technological effects of productivity change and economical effects
of productivity change

For the measurement of technological and economical effects on pro
ductivity changes, a number of economiste have suggested an approach
based on the changes 1n total input per unit of output If we compile the
Laspeyres input index and the Laspeyres output index from a base year
(To) to a current year (T,), the percentage diffetence of indices of input
per untt of output between T; and T, indicates the improvement of eco
nomic efficiency which 18 contributed by technological and economical
effects during the two pertods Thig means that the production function
in two periods could be represented by a linear equation and a technolo
gical process in the base period (T,) 18 replaced by a new technological
process 1n the second period (Ty) Set output as O, the rate of change in
technological contribution to output as A(t), caprtal input C, labor input
W and land input L, production function in linear form could be written
as O=A(t) f(CWI,) Difference of the technological process 1n T; period
and T, period can be conceived as the change of the rate of combination
1 productive resources The rate of change in technological contribution to

output A(t) 1n different processes 1n the two periods 18 the strategical
factor influencing the output change yearly

From the above consideration on the procedute to medsure economic
development in agiiculture, percentage change of output 18 simply con-
cetved as the problems of resource combination and levele of technological
and economical contribution to output

Productivity i1g not an observable variable, but an induced concept
measured 1n tetms of output per unit of input used It 1epresents, there-
fore, a joint efficiency of productive resources and capacity of production
On individual faim, there may be many measurable and unmeasurable
factors affecting 1te productivity For instance, gotl fertility, manager’s
ability, resource input and capability of iesponse to new technological im-
provements are all important factors Bui in aggregate sense, the factors
affecting aggregate agricultural production are different from those affect
g the individual farms The changes of aggregate agricultural producti-
vity are affected by two factors technological effects and economic effecte
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Technological effects stem from changes in preduction capacity 1nduced
by different combinations of resources in agricultute under new technical
conditions or induced by qualitative improvements of resources Defined
m this manner, we could suggest that technological effects are the cases
of productivity changes that occurred in either crops or livestock pro-
duction The measurement of the changes of technological effects for the
whole agricultute was made by aggregating productivities of different
sectors in agriculture between two periods after consideration was given to
the weights of resource use 1n different sectors It means that an aggregate
technological effect in agriculture 18 a compounded concept of sector’s pro
ductivities, and could be indicated by the requirement of less input to
produce a given output in agriculture On the other hand, economic ef-
fects are conceived as the results of changes of relative contribution of
ndividual sector to the aggregate productivity due to the shifting of re
sources between sectors, and the measurement of the economic effects 1s
made by estimating the difference between two periods of the overall pro
ductivity 1n agriculture based on the fixed weights of sector’s resource use
and the overall productivity based on the variable weights of sector’s
resource use

Economic effects on agricultural productivity will happen not only
under the above-mentfioned situation, but also under a situation of re
source shift between agriculture and non-agriculture However, such kind
of economic effects on agricultural productivity 1s excluded from this
study for the reason that the scope of our analytical review s limited to
an analysis of aggregate productivity of agriculture 1n Taiwan

In addition to the technological and economic factors, there are insti
tutional factors affecting the changes of agricultural productivity For
instance land reform, rent—reduction, ceorganization of farmers’ associa-
tions, strengthening of rural credit activity, improvement of rural organiza-
tion, etc are all institutional factors affecting agricultural productivity
As 1nstitutional factors produce only indirect effects on agricultural pro-
duction and are relatively difficult to measure in terms of quantity and
statistics, economists, 1n most cases, usually made descriptive statement to
present their effects on agricultural productivity without going into statis
tical verification It 1s for this reason that the effects of institutional
factors on agricultural productivity shall not be appraised statistically in
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this study, but a descriptive statement shall be made on their possible
effects on agricultural development 1n Taiwan



Chapter Ill.

Trends wn Farm Output

The efforts for economic development 1n Taiwan started around 1898—
the third year of Japanese occupation Throughout the period from then to
1960 or the period under review, agricultural development had been a vital
component of the overall economic program on the sland An upward
trend 1n agricultural production marked the entire period except for the
short-run dechne 1n output during World War II

Broadly speaking, the whole period could be divided into four phases
of development The first phase covers the pertod from 1910 to 1939,
representing an 1mtial and continued development of Taiwan agriculture
under the colomial condition The second phase extending from 1940 to
1945, was characterized by a downward trend of agricultural output due to
war damage The third phase covers the period from 1946 to 1952, represent-
1ng a recovery and rehabilitation of Taiwan agriculture after the war period
The fourth phase represents further development of agricultural resources
and technology since 1952 Taking 1935-37 as a base period, the movement
of the indices of aggregate agricultural output for the whole period, 1910-60,

18 shown 1n Figure 1¢/

The computed regression equation indicating the trend line of the first
phase of development, 1910-40, could be represented by Y=3114+2 38t,
1n which Y indicates the index of output and t the number of years It
means that the aggregate agricultural output during the first phase of
development increased annually at 238%  The aggregate output index
was about 40% 1n 1910, and reached to 107% in 1939, the highest year in
the first phase of development During the period of World War II,
agricultural production decreased from 107% 1n 1939 to 48% in 1945, or
a dectease of about 55% during si1x years Beginning from 1946, Taiwan

v S C Hsiechand T H Lee An Analytical Review of Agricultural Develop-
ment 1n Taiwan’ —An Input Output and Productivity Approach— Chiese-
American Joint Commission on Rural Reconstruction Economic Digest Series

No 12 July 1958 Chapter II
—_11 —-



FIGURE 1, INDEX OF AGGREGATE AGRICULTURAL OUTPUT IN TAIWAN
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agriculture experienced a rapid rehabilitation and further development as
indicated by the computed regression equations for the period 1945-52
Y=389349 74, for the further development period 1952-60 Y=11051+-
540t The equations indicate the constant annual increments of 974% and
540% for the respective period, which 18 more than four and two times of
the annual increment of output in the first stage of development The
highest aggregate output index was registered at a level of 155% 1n 1960,
which s a higher level of output in 1960, projected from the regression
equation for the period 1910-40 The two ptojected regression lines for
the first and third phases of agricultural development intersected at the
year of 1957 and this fact indicates that the trend of agricultural pro
duction of Taiwan already recovered to the long-run trend output until
1957, even though the pre-war maximum output was recovered in the
year of 1951

The higher level of output in 1960 in comparison with the secular
trend output projected on the basis of 50 years’ experience of development
will have great economic significance on agricultural development 1n Taiwan,
since it 18 generally expected that over a relatively long period of time,
the rate of agricultural development 1in the later period will be smaller
than that in the previous period due mainly to the limitation of land
resource and the opetation of the law of diminishing returns in agriculture
As the slope of the regression line for the period 1945-52 represents a
high rate of annual increment of output during the recovery and rehabilita
tioh stage of Taiwan agriculture, the rate of annual increment of output,
97475 was declhined to 540% 1in the latter period of further agricultural
development

For further analysis and review of agricultural development, anhnual
growth rate of agricultural output 1s mntroduced in this study The annual
growth rates of agricultural output in different stages of development of
agriculture in Tarwan are shown as follows
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Table 1 Average Annual Growth Rate of Agricultural Ouiput mn
Different Stages of Agricultural Development
m Taiwan, 1910—60

Average Annual Average Annual

Growth Rate of
Stage of Development Period Agriculiural Growth Rate of
Qutput Total Population

Imitial stage of agricultural
development under Japanese 1910—20 166% 1319
colonization rule of Taiwan

Continued development of
agriculture under Japanese 1920—39 419 240
colonization rule of Taiwan

Agricultural development under

the mmpact of World War II 1839—45 -1232 048
Recovery & rehabilitation stage

o}f1 development of agriculiure after 1945—52 1293 493
the war

Further development of
agriculture after the 1952—60 308 361
rehabilitation stage

Average of pre-war period 191039 331 202
Average of post-war period 1945—60 306 417
Average of whole period 1910—60 267 240

It can be seen from the above table that the average annual growth
rate of agricultural output fluctuated considerably during the period under
review It rose from 166% 1in the initial phase of development (1910 20)
to 419% 1n the second stage of continued development (1920 39) Then,
during the war years (1939 45) due to typhoon and war damages, 1t dropped
sharply to -1232% During the post-war period of recovery and rehabilita-
tion (1945 52), the agricultural output again expanded rapidly at the
average annual growth rate of 1293%, but after that the growth rate
slowed down and registered an average of 398% annually during 1952 60
On the whole, the annual growth rate of agr.cultural output at 267% 1n
Taiwan 1s higher than those 1mn most of the developing and developed
countries 1n the corresponding period

Tt 1 necessary to compare the average annual growth rate of agricul-
tural output with the average annual growth tate of total population 1n
Taiwan 1 order to clarify the real situation of agricultural development 1n
relation to the general economy of Taiwan over the 50 years under review
As shown 1n Table 1, 1t can be seen that except the wartime period, 1939~
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45, the average annual growth rates of total population in Tamwan were
always smaller than the average annual growth rates of agricultural output
n all other four periods of agricultural development The average annual
growth rate of population for the whole period, 1910-60 mclusive, was
240% while that of agricultural output was 267%

A. The Inifhial Phase of Agricultural Development

Table 1 shows that agricultural development 1n this period progressed
slowly The annual growth rate of agricultural output averaged only
166%, but population mcreased at less rate of 131% per annum For lack
of adequate statistics, 1t will be difficult to examine the conditions of
agricultural development 1n 1895 1910, the earliest stage of Japanese occupa-
tion of the island However, there are some relevant data available to indicate
a significant change in the nitial phase of agricultural development

Table 2 Acreage and Output of Major Crops, 1900 1920

Brown Rice Sugarcane Sweet Potato Cultivated Land (ha)

1000 1,000 1000 1000 1,000 1,000 Total Paddy Dry
Year ha mt ha mt ha mt land land
1900 326 307 16 410 40 206 347 194 153
1905 447 622 24 694 98 684 625 305 320
1910 456 598 62 2,161 102 642 674 332 342
1915 491 684 86 2360 110 810 700 343 357
1920 500 692 105 2,630 112 837 749 367 382

The above table shows that the production of rice, sugarcane and sweet
potato prior to 1910 mcreased rapidly in both acreage and output, and
there was also a fast growth in cultivated land area After 1910, however,
the situation changed, and these increases came about apparently at much
slower rates Similarly, the per hectare yields of crops also increased more
rapidly in the former period than in the latter, as shown 1n the following
table -

Table 3 Increase of Per Hectare Yields of Major Crops, 1900 1920

Brown Rice Sugarcane Sweet Potato

—Year —Ckg) —(keg) —(kg)
1900 943 25,572 5169
1905 1,390 28,564 6,949
1910 1311 35134 6,285
1915 1392 27 366 7354
1920 1383 25015 7417
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The per1od of 1910 20 can therefore be called the latter period of the
mitial phase of agricultural development 1n Taiwan in the setting of Japan-

ese occupation The expansion of agricultuial output was slow in the period
when compared with thai in 1895 1910

B. Continued Development of Agriculture under Japanese Colonial Rule

For the entire period under review, agricultural development in 1920 39
was second only to that of the postwar period of recovery and rehabilita
tion from 1945 to 1952 1n so far as the rate of development was concerned
The annual growth rate of agriculture in this period averaged 419% In
terms of sub sectors, crop production marked at 4 4%, followed by livestock
at 27% Among them, crop production was the most important which
accounted for 889 of total agricultural output As the growth rate of
crop production surpassed the population increase rate of 240% in the
period, a triple increase in agricultural export in terms of constant dollar
value was made possible The percentage of agricultural exports in total
agricultural production also increased from 23% 1n 192125 to 42% 1n

1936 40 Meanwhile, the per capita consumption of food 1ncreased by more
than 30%

C. Period of Recovery and Rehabitation

Agricultural production 1n the period from 1940 to 1945 decreased
raptdly due largely to typhoon and war damages Total output in 1945
went down nearly to the 1910 level Since this period was relatively of
less 1mportance, 1t 1s skipped from out review

Tarwan was restored to China and placed under a different administra
tion system after World War II Its economy was in disorder at the begin-
ning of the postwar period Inflation threatened the people’s living, and the
situation of food shortage was aggravated by the large influx of migrants
from China mainland The price of food was 40% higher than the general
price level in 1945-50 However, this situation did not last long Under the
favorable price of farm products, and with the continued supply of pro-
duction goods, particularly chemical fertilizer, from UNRRA, agricultural
production revived gtadually and steadily The positions left by Japanese
technicians were filled up by Chinese by late 1940°s, but most of the far-
mers’ organizations were inoperative during the pertod
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In 1949, JCRR started in Taiwan to handle the agricultural part of US
economic atd provided in the form of technical and financial assistance
systematically and effectively By 1952, most of the projectz for agricul
tural recovery and rehabilitation were completed The index of agricultural
production with 1935 37 as base was 113 1n 1952 as compared with 1065
m 1939 Intensive land use and diversification of farming were the
mmportant factors contrtbuting to the increase of agricultural output in
this period Statistical finding indicates that the total crop production
index 1n 1949 was only 89% of the 1939 level, while multiple-cropping
1index rose by 25% in the same period Total cultivated land area increasad
shightly by 16,532 ha, from 859,568 ha in 1939 to 876,100 ha in 1952 On
the other hand, the total number of farm families increased by 251,258,
from 428,492 1n 1939 to 679,750 in 1952 Agricultural population also
increased by 1,332,355 persons, from 2,924,781 in 1939 to 4,257,136 in 1952
Thie fact resulted in the rapid deciease of average farm size from 20 ha
in 1939 to 13 ha in 1952 Due to the expansion of crop acreage, however,
the average crop area per farm decreased at a slower rate

From the foregoing review, we can call the period from 1945 to
1952 the recovery phase of agricultural technology after World War II
However, the main achievement 1in technological rehabilitation was mainly
connected with diversificatlon ol farming rathet than increase of crop yield

D. Periocd of Further Growth

In this pertod, 1952 60, agricultutal production went up steadily toward
a long tun trend of continued growth extended fiom the pertod of 1910 40
In spite of the inherent unfavorable basic conditions cteated by 1ncafficient
land resourceg and overpopulation, agriculiure of Taiwan advanced tmpres
sively 1n the pertod

After 1952 agricultural output has continuously increaszad The agii
cultural output index registered at 13673 1n 1960 compared with the
base of 1952 2¢ 100 The achievement of agricultuzal output in the period
of 1952-60 1s shightly lower than that in 1920 39 and far less than that in
the recovery period of 1946-52

The dechine of the annual growth rate of agiicultural output in the
pertod of furthet development was due mainly to the limited land resouice
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and the natural hazarde of floods occuried 1 1959 and 1960 oCmpaied
with population giowth 1n 1952 60, the trend of the annual growth rate of
agricultural output declined, while the trend of population growth rate
wag maintained at about the same level

The postwar advance of agiicultural 1iechnology was most remarkable
Following the technical progress made 1n the pre war period, new and
mmproved methods or techniques were continuously being developed and
put 1nto general practice Small farmers made effective use of the new
chemical and fertilizers and other production goods which became increas-
ingly available The major progress of agricultural technology which was
seen 1n this period included the extension of optimum application ratio
of fertitlizer and increase of the use of compost, rapid inciease of the
application of pesticides such as BHC, DDT, Parathion, etc, new varieties
of rice, sugar cane, pineapple, tobacco, peanut, sweet potato, iea, orange,
wheat and soybean which have been developed through infroduction,
selection and hybridization for higher yield, good quality, disease re-
sistance and/or early maturity, the extension of improved cultural methods
including the practice of gmall-hill close-spacing and straight - row
transplanting in rice culture, drilling wheat in rowd instead of broad-
casting, deep plowing by tractors and power-tillers in sugar cane culture,
closer planting distance for pineapple, ferracing or conitour planiing in
fruit orchards and intercropping system of vegetable, sweet potato,
sugar cane, peanut and soybean As a result of the technical effort made
in this pertod, considerable gains have been made 1n boosting the per

hectate yield, and 1n increasing the index of multiple cropping with a
better crop rotation system

The Iivestock improvement piograms included the establishment of
prefectural veterinary diagnostic centers, conducting the mass vaccination
of hog and other livestock, the programs of hybrid hog production and

its extension, promotion of dairy cows and use of artifictal 1nsemination
1n breeding animals 2/

In concluston, the agricultural development in this period can be sum-
marized as a stage of intensive technical development in relation with

% T H Shen Agricultural Planming and Production Taipet Tawan China,
March 1958
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Table 4 Indices of Major Ciops and Livestock in Tatwan
Food Commodtiles

Meat &

Total Subs Miscel- ivestock
ota Maun titute Vege- laneous pouliry| Fiber Special

oulput | Total food  food Beans tables Fruits food products| crops  Cocoon crops

191115 ] 10000 | 10000 10000 10000 10000 — 10000 10000 10000 | 10000 10000 10000
1916—20 | 11519 | 11522 10378 10648 10627 10000 18366 15576 11607 { 10981 25592 104 57
1921—25 | 13410 | 13419 12124 13062 7905 34925 39694 16270 12614 | 12452 48765 8011
192630 | 16564 | 16579 14705 15915 6516 51309 53626 21062 15227 | 14426 699 56 99 97
1931—35 | 20260 | 20274 18574 19128 6036 66976 74647 22971 17895 | 19180 572 74 9507
1936 —10 | 22035 | 22882 19615 20518 5306 70827 87982 32644 19825} 353 14 43930 13056
194145 | 18261 | 18215 15992 19008 4816 58721 58993 27621 12164 | 26387 325 34 253 84
1046—50 | 17870 | 17776 17854 24977 11252 34645 51877 15329 11183 | 22606 283 88 81365
1951—55 | 26000 | 26464 24947 29944 19576 1,07269 54459 25489 25133 | 46024 1,12744 418105
1956—60 | 33708 | 33079 20437 37486 37924 126625 75492 33585 37302 65368 199834 456742
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Attention 1s now turned *o the growth of individual crop and livestock
production 1n Taiwan With the changes in food consumption pattern and
foreign requirements 1n the long period, pioduction of agricultural output
has shown the different rates of increase in group items As shown in
Table 4, the indices of commodity groups classified by consumption
mndicate unequal rates of gtowth in both pre war and post-war petiods

It can be seen 1n Table 4 that 1936 40 and 1956 60 were the peak
years of total agiicultural output in Taiwan before and after the war,
respectively Judging from the total output indices of agriculture in the
pertod 1956 60, 1t can be said that Taiwan 15 still experiencing an expand-
ing agr.culture If comparison 13 made between the two periods before
1935 40 and after 1945-50, which were under different economic conditions
as explained 1n the foregoing part of this section, 1t 15 clear that the
production patterns of ciops and livestock m the post war period were
quite diffecent from that in the pie war period An aggregate index of
total output in 1936 40 compared with 1911-15 was 229 35 with an index
of 22882 for all {ood crops and livestock, 196 15 for main food ciops (rice,
wheat, etc ), 20518 for substitute food ciops (sweet potato and coin, etc),
53 06 for beans, 708 27 for vegetables, 87982 for fruits, 326 44 for miscel-
laneous food crops (sugar cane, and peanut, etc ), and 198 25 for meat and
livestock, poultry pioducts Fiber crops registered at 353 14, cocoon for
439 30 and special crops for 13056 From then, indices of crops and hivestock
declined sharply and reached their lowest levels i 1946-50, under which
the total agricuitural output decreased by about 229, with main food crops
decreased by 9%, {rmis 4145, miscellaneous food crops 53%;, meat and
livestock, pouliry products 44%, fiber crops 36%, cocoon 35% and with the
mcrease of substitute food crops by 229, beans 112%%, vegetables 20%,
special crops 523% After the restoration of Taiwan to China in 1945
the whole economic condition of Taiwan has been changed from the colonal
dependency on Japan to an independent economic system This change of
economic structure of Taiwan has also influenced greatly the pattetns of
agricultural production Durmg the pertod of 1946 60, agiicultural produc-
tron had been recovered to the pre-war level and advanced to a large extent
The mdex of total agricultural output reached a high level of 33708 in
1956-60 which was highet than that in 1936 40 Between the peaks of 2g1i-
cultural output mn 1936 40 and 1956 60 1n the pie war and post war pe: 1ods,
total agricultural output in Taiwan increased by about 47%, but the 1ates
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of change of mdividual crops and Iivestock products varied, and the
relative ratio of crops and livestock in iotal agricultural output had also
been changed as seen i Table 5

In the pie war period, miscellaneous food crops 1including sugar cane
and peanuts, etc and frutts had shown a remarkable increase 1n its relative
importance while common food ciops had decreased and other crops had been
kept quite stable This reflects the fact of colonial dependency of Taiwan
with exporting more sugar and fruits to Japan That situation has been
altered after the war, and the domestic food and raw material requirement
has become the most tmportant incentive to agiiculiural production It
means that after the war period the exportable sugar decreased rapidly,
while rice, special crops, vegetables, beans and livestock ploducts increased
quite rapidly Their relative tatios were also increasad Such changes of
crop pattern and production siructure in Tatwan reflects the fact that
diversification of agricultural productton was advanced 1n accordance
with the change of dietary pattern of national consumption and compara-
tive advantage of crop production through the influence of domestic and
foreign markets The more detailed analysis of agricultural pioduction
mndicates that expoitable crops and import substitution commodities have
mereasad, while the products for the basic foods such as wheat, sweet
potato and rice increasad at a smaller rate

Such change of product choice 1n the recent period of development is
quite different from the trend of produciion pattern dominaied in the
period 194556 This fact reveals that the open economic system of agri-
culture 18 more appropriate and necessary means for Taimwan todav to
achieve the balance of supply of and demand for agricultural products

The structural changes of total requirement of agricultural products
brought about by long run period of economic development are shown clearly
in Table 5, which 1ndicates not only the trend of domestic consump-
tion, but also the trend of foreign requirement of agticultural products of
Taiwwan It 1s rather difficult to distinguish the changes of domestic
requuement from foreign requirement of Taiwan agiicultural products
However, as Table 5 indicates, the quantifies of expotiable products, such as
fruite, other foods including sugar and tea have decreased while the quan-
tities of produc's for domestic consumption, such as rice, wheat, beans,
vegetables, meats and othet livestock products have generally increased
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These facts are consistent with the economic situations of a rising per

capita real 1ncome, rapid increase of population and change of the whole

economic system happened in recent ten years in Taitwan Such change of

product chotce 1n agriculture will continue to happen in the future, and

agriculture of Tarwan tends to produce more products for domestic consump-

tion than for export

Table 5 Relative Importance of Ciops and Livestock 1 Total Agricultural Output

Food Commodities

Main Food Auxtliary Food
Meat and
Sub- Miscell 11v<;sl,1t§ck
output| Total [Common stitute Vege- aneous ., .oiio Fiber Special
Total| food | food food | Beans tables Fiuits food pr;'oduc{s ctops Cocoon ciops
1911—15} 100 0033 | 6144 T42) 1356 — 097 1509 1311 050 001 011
1916—20 | 100 99 41| 5519 68 124 096 154 20 41 13 21 048 001 010
1921—25 | 100 go045] 5504 723! 079 283 28 1831 1233 047 002 006
1926—30 | 100 9947 5401 713 053 343 313 19 19 12 05 04 003 006
1931—35 | 100 99 45 | 56 13 7011 040 366 356 17 11 11 58 048 002 005
1936—40 | 100 99 15| 5226 664 031 342 371 2148 11 33 077 001 Q07
1941—45 | 100 99 12| 52 58 773 036 356 312 22 83 8 % 072 001 015
1946—50 | 100 98 86| 5843 1038] 08 525 2380 12 95 8 20 064 001 049
1951—~55 | 100 97 45 | 55 42 824 0908 441 195 14 25 12 20 08 002 167
1956—60 | 100 97 53| 51 89 82 151 416 216 15 04 14 51 097 00L& 146
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Chapter 1V.
Trend of Agricultural Inputs

With comparatively high degree of growth rate, agriculture in Taiwan
has experienced a great expansion of output over a long period of about
50 years However, 1t has been observed that the annual growth rate of
output tends to decline after 1936-40 and agricultural output in recent
years has risen at a decreasing rate of growth TUp to the present time,
the increase 1n agricultural output s still greater than the increase of po-
pulation, and agricultural production 18 still in adequate supply to meet
the requirements for domestic consumption and exports In other words,
demand and supply curves of agricultural products in Taiwan have shifted
at the same direction to the right Since the relative prices of farm pro-
ducts to non-farm products remained approximately unchanged 1n the period
under review except during the period of World War II, 1t can be assumed
that the shifts of demand and supply curves were at about equal rates
However, ihis situation has been witnessed in such a way that the shift of
supply curve has been slower than that of demand curve mn the recent
pertod As regards the shift of supply curve of farm products, we need
to consider two factors affecting the expansion of agricultural output
(1) 1increase of input factors used in agricultural production, and (2) mm-
provement and advancement of technology and transformation of agricul-
tural organization This section deals primarily with an analysis of the
changes of resource use and inputs in Tatwan agriculture

Let us examine, first, the changes of inputs in agriculiure occurred
in the period from 1911-15 to 1956 60 Taking 1911 15 as 100, index of
aggregate input m agriculture computed at constant dollar of 1935 37
mcreased to 15046 in 1936-40 and then decreased to 13455 in 1946 50
After this period, it increased again to 18419 in 1956 60 Comparing the
index of aggregate mnput with the index of aggregate output, 1t s clear
that the increase of inputs between the period of 1911 15 and 1956 60 1s
aboutl 84%, while the increase of outputs 1s about 237%

The irend of change of agricultural inputs in the period 1911 15 to



1956 60 1s shown 1n Table 6 Among the input factors, cultivated land area
was the most stable input with least increase of 26 5295 from 1911 15 to
1956 60 In actual figures cultivated land area was about 692,272 hectares
1 1911 15 and ncreased to 875897 hectares 1n 1956 60 The average annual
merease was about 4,100 hectares But 1t increased more rapidly at the
average of 6,500 hectares per annum in the early period of 1911 1940 com-
pared with the annual increase of 990 hectares 1n the latter period of 1936 60
In fact, the cultivated land area reached the maximum of 883,466 hectares
in 1958 and then declined to 869,223 hectares in 1960 If can, therefore, be
expected that the future expansion of cultivated land area in Tawwan will
be very limted However, the expansion of crop area was quite significant

Table 8 Indices of Agricultural Inputs 1in Tarwan

Cultivated

Land Crop Agricultural Labor Working Fixed Aggregate

Area Area Worker Input Capital Capital Input
1911-15 100 00 100 00 100 00 100 00 100 00 100 00 100 00
1916-20 105 64 107 35 97 32 111 56 130 o4 109 55 109 46
192,-2% 109 56 114 12 97 54 118 09 160 13 183 52 117 74
1926--30 115 88 121 82 102 87 125 82 22590 319 07 132 29
1931-35 118 49 133 82 111 38 138 87 279 74 339 49 141 11
1936-40 123 67 141 21 119 01 144 62 324 92 309 97 150 46
104145 120 91 136 18 — 138 52 189 09 281 86 134 83
1946-50 123 20 159 78 143 60 141 38 163 68 268 33 134 55
1951-55 126 24 186 26 150 83 178 74 38173 318 14 166 13
195660 126 52 195 43 149 42 198 44 511 66 389 86 184 19

n the period from 1945 to 1950 during the recovery stage of agricultural
development From 1952 to 1960 crop area 1increased only to a small
extent reflecting also the himit for its further expansion

As two to three crops are usually grown on the same piece of crop land
i Tamwan every year, so long as other resources and irrigation facilities
permit, the mput of crop area 1s, therefore mora flexible than the input
of land area Furthermore, crop area 1s also affected by the changes of
acreages planted to perennial or long term crops For instance the growing
per.od of sugarcane usually takes about 1518 months, or an equivalent
period for growing three crops of rice or sweet potato The shifting of
acreages from sugarcane to other crops will increase the ciop area The
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sugarcane acreage in 1959-60 decreased by about 41 per cent from the acreage
of 1938 39, resulting 1n the increase of 39 per cent of the total crop area in
1960 As crop area 1s fundamentally restricted by the acreage of land and
the limit of multiple cropping, further expansion of crop area in the future
mn Taiwan will be at 2 much lower rate than in the past

Agricultural workers in Tarwan also experienced an 1increasing irend
during the period under review They accounted for about 1,155 thousand
workers 1n 1911 15, and increased to 1,725 thousand in 1956 60, or an
crease of about 49 per cent in 45 years The average annual growth rate
of agricultural workers was about 09 per cent, which 1s far below the
annual growth rate of agricultural population at 25 per cent In recent
years, the total number of agricultural workers in Tarwan was comparatively
stable and maintained at a level of around 1,700 thousand This indicates
that with the restriction of land resource, agriculture will provide only
Iimited additional opportunity for the employment of more working popula
tion 1n agricultural production and under employment represents one of
the serious problems in agriculture in Tairwan Development of industry
and other lines of economic activities 1s necessary to facilitate the move-
ment of working population out of agriculture to other sectors Farm
operation 1n Tarwan 1s characterized by intensive use of labor Average
labor input per hectare of land increased from 195 man days 1n 1911-15 to
305 man days 1n 1956 60, indicating an increasing trend of labor input per
hectare in agriculture during the period under review On the other hand,
the annual average working days per farm worker was 117 man days 1n
the period 1911-15, and ncreased to 143 man days 1n 1926 30 and decreased
to 138 man days in 1951 55 and increased again to 155 man days 1n 1956 60,
indicating an increasing trend of working days per worker in future These
facts show that more intensive labor mnput 1n agriculture will become more
serous than ever Total labor 1nput i agriculiure was about 135 million
man-days in 1911 15, and ncreased to about 268 million man days in 1956 60,

or an increase of about 98 per cent which 1s larger than the increase of
agricultural workers 1in the same period

The supply of working capnal in Taiwan agriculture indicates greater
flexibility than the supply of other inputs The index of working capital
reached to as high as 51166 per cent in 1956 60 compared with 1911 15 It
shows that working capital including fertilizer and feed inputs 1s the most
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immportant strategical Ffactor nfluencing the expansion of agricultural
output The annual input of chemical fertilizers used in agriculiure was
50,767 m/t n 1911 15, increased to pre war maximum of 483,042 m/t n
1936 40, and hen decreased to only 129,508 m/t 1n 1946 50  After the war,
1t was recovered to 483,419 m/t 1n 1951 55, and further increased to 663,534
m/t 1n 1956 60 Innovation in Taiwan agriculture 1s featured primarily by
the mncreased use of fertilizer which requires relatively small capital outlay
and permits application in variable quantities on small faims As farmers
in Taiwan are dominantly small operators, generally handicapped by small
acreage of land plot and shoriage of capital, this innovation is of special
significance to agriculiucal development under Taiwan’s condition For these
reasons, fertilizer input 18 conceived as a very important factor in agricul-
tural production in Taiwan, and changes of fertilizer used in production
usually exercise a great effect on agricultural output

Fixed capital includes depreciation on faim houses and farm imple-
ments 1nte.est on working cattle, and fee paid for public irrigation service
Az shown 1n Table 6, input of fixed capital in Taiwan agriculture decreased
1n the period from 1931-35 to 1946 50, and then 1ncreased in the period from
1946-50 to 1956 60 Fixed capital input i 1956 60 was about 13 per cent
higher than the level 1in 193537 In the peciod 195155 to 1956 60, fixed
capital 1input 1n agriculture increased by about 23 per cent, while agricultural
output increased by about 25 per cent Estimated deflated fixed capital
mput at 1935-37 constant dollar accounted for Tarwan dollar 22,144 thousand
1 1931-35, decreased to 17,504 thousand 1n 1946 50, and then increased to
25,400 thousand in 195660 Since Taiwan agriculture recovered rapidly
after the war and wrrigation facilities were exiensively rehabilitated and
expanded, people may question why fixed capital input in agriculture in
1966-60 was not much higher than the level of 1931 35 In fact the flow cost
of fixed capital input mm terms of current monetary value in 1956-60 was
greater than that in 1931 35 But due to the rapid depreciation of currency
i Taiwan after the war, deflated fixed capital input 1in 1956 60 in terms
of constant dollar increased not so much as 1n 1931 35 Taking irrigation
as an example, the irrigated area under the management of public water
conservancy associations was about 236,135 hectares in 1911-15, and 1n-
creased to 456,806 1n 1931 35 and 527,293 1in 1956 60
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Table 7 Percentage Distribution of Input Catego.ies
in Tamwan Agriculture

Land Area Labor Input Working Capital Fixed Capital  Total

% % % % %
1911-15 62 98 26 29 8 61 2 12 100 00
1916-20 60 78 26 80 10 30 212 100 00
1921-25 58 62 26 36 11 72 3 30 100 00
1926-30 55 18 25 00 14 71 511 100 00
1931-35 52 89 24 94 17 08 509 100 00
1936-40 51 77 25 27 18 60 4 36 100 00
1941-45 56 48 27 01 12 08 443 100 00
1946-50 57 67 27 62 10 48 423 100 00
1951-55 47 87 28 28 19 79 4 06 100 00
1956-60 43 27 28 32 23 93 4 48 100 00

The change of the relative importance of different categories of input
1 agriculture could be indicated by the change of percentage distribution
of 1mnput categories in every five years during the period under review

As indicated 1n Table 7, 1t can be seen that land area 1s the most
important mput of agricultural production in Taiwan accounting for on an
average more than 50 per cent of the total input Due to the effect of war,
the percentages of working capital and fixed capital 1nput declined to a
low level 1n 1946-50 and 1951 55, at only 11 per cent and 4 per cent of the
total 1nput, respectively In the post-war recovery period, the percentage
of working capital input ncreased to about 24 per cent of total mnput in
1956-60, while fixed capital mput increased only to about 448 per cent
Therefo.e, 1t can be said that the increase of working capital in agriculture
represents a significant factor contributing to the rapid recovery of agricul
tural output 1 Taiwwan after the war

Observation on relative changes of resource inputs in agiicultural pro-
duction 1n Tarwan indicates the fact that with relatively constant supply
of land area and significant increase of working capital in agiiculture the
relative importance of land resource in agricultural production has gradually
decreased 1n the period from 1911 15 to 1956 60 Although supply of land
area has been supplemented by the expansion of crop area fertilizer and
irrigation as the majoc factors of working capital and fixed capital have
also substituted for land resoumice to a great extent in the expansion of
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agricultural output In other words, the limitation of land resource supply
has been relieved by increasing land productivity as a result of additional
ferttlizer and 1rrigation service inputs

Therefore, 1t can be said that the expanston of agricultural output in
Tatwan was chiefly accomplished by the substitution of capital for land
resource, 1 e, to increase the capital/land ratio in agriculture for higher
productivity of land Under such spectfic relation of resource use between
capital and land, the relation between capital and labor 1s mutually supple
mentary, 1 e, more captial mput in agriculiure usually calls for more
labor mput As indicated in Table 7, with significant increase of capttal
1 agriculture from 1911-15 to 1956 60, the proportion of labor 1input in
agriculture increased very slightly in the same pertod The small variation
in the percentages of labor tnput 1n total mput 1n agriculture over the long

period from 1911-15 to 1956 60 indicates that the substitution of capital
for labor 1s Iimited 1n a narrow range

Changes of relative prices of inputs over long pertod of time will defini-
tely influence the substitution between inputs wrthmn the technical feasibility
It 1s, therefore, worthwhile to analyze the effects of changes 1 relative
prices of imputs on resource use 1n agricultural production 1n Taiwan

Table 8 1Indices of Real Piices of Major Inputs 1n
Taiwan Agriculture

Fertthzer Sovbean cahe Wage  Interest rate® Rental rate™™
of land
1911-15 100 00 100 00 100 00 100 00 100 Q0%+
1916-20 106 03 89 85 90 32 93 09 114 80
1921-25 94 74 88 99 83 87 110 57 122 49
1926~30 103 18 88 42 114 52 93 90 128 97
1931-35 89 02 77 66 111 29 85 37 149 71
1936-40 94 00 92 78 146 77 64 64 157 33
1941-45 58 89 64 11 122 57 55 42 134 74
1946-50 149 82 167 04 82 26 669 93 134 80
1951-55 75 28 147 67 100 00 393 09 109 74
1956-60 77 00 158 90 111 29 215 45 107 51

¥ Interest rate of bank loan

'+ Rental rate representing the quantity of paddy rice per hectare of paddy land
actually paid by tenants to land owners
“¥* For the pertod of 1914-15 only
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As 1ndicated 1n Table 8, wage rates in agriculture decreased by 17 74%
from 1911 15 to 1946 50, and up to 1956-60, the incresase of wage 1iates
was only by 1129% These facts indicate that the supply of agricultural
workers 1n Taiwan has increased year after year and that no great shift of
agricultural population to non agricultural sectors occurred in this period
has resulted 1n relative stability of wage rates of agricultural workers On
the othe. hand, the price of fertilizer decreased by 23% and the price of
soybean cake increased by 58 90% 1n the period of 1911-1960 However the
price of fertilizer was quite stable in the period 1911-45 and increased
rapidly to 1946 50 and from then decreased to some extent The price of
soybean cake has the same trend as the price of ferttlizer but it decreased
quite slowly compared with the price of fertilizer 1n the period of 1946 60
Local production of fertilizer becomes abundant and the production of soy-
bean cake 1s not enough to meet the requirements and 1ts major portion of
supply depends heavily on imports in recent period The opposite trends
of domestic production of fertilizer and soybean influence the changes 1n
prices at different directions Land price and rental rate of land had
increased quite rapidly in the period of 1911 15 o 1936 40 The decline of
rental rate of land 1n agriculture was witnessed primarily a result of ient
cetling regulation 1n the Second World War period and rent reduction and
land reform program implemented since 1949 which has changed completely
the tenure system in agricultural production in Taiwan

Most prominent increase 1n the price of input was found in the case of
mterest rates It decreased by 45% 1n the period from 191115 to 1941-45
but mcreased 12 times from 1941-45 to 1946 50 and then declined by 68%
from 1946 50 to 1956 60 The present level of interest rate is still kept at
a higher level compared with that of 1911-15, indicating an acute shortage
of capital 1n the economy of Taiwan, particularly in the rural areas It 18
believed that capital constitutes nationally the bottleneck i1n agriculturat
development in Tarwan which has resulted difficulties 1n agriculture to
adopt new technical improvements due to the requirement of more inten
sive use of capital

Observation on the changes of relative prices of agricultural inputs in
the period of 1911 15 to 1956-60 indicates that the relative prices of far
mers’ producer’s goods (soybean cakes) and interest rates advanced to a
much greater extent than the wage rates and rental rates of land The
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ptice ratio of capital and labor was not favorable for a substitution of
capital for labor due to lack of price incentive to induce such a substitution
On the other hand, the substitution of labor for capital in agriculture was
favorable 1n terms of their relative prices and the unlimited supply of labor
However, this factor substitution is limited by the technical combination
of labor and capital in agricultural production Without increase of capital
mput, 1t 18 1mpossible or unprofitable to increase the labor input 1n agri-
culture after the maximum level of labor/capital ratio 1s reached There-
fore, 1t 1s mnecessary to increase the capital mmput 1n agriculture in order
that more labor could be possibly and profitably applied in agriculture
Although there was in existence the price incentive for the substitution of
land for capital in agriculture after the implementation of land reform in
Tarwan, this kind of factor substitution was greatly limited by the inflexi-
bility of physical supply of land resource and the small size of farm in
Taiwan

As a step for further analysis, correlation coefficients between different
categories of inputs and output in agriculture for the period of 1935 56 aie
quoted from the previous study # as follows

Labor input and output 0896
Crop area and output 0745
Working capital and output 0964
Fixed capital and output 0557

With the limitation of land area in Taiwan, the expansion of agricul-
tural output depends heavily upon additional working capital and labor
inputs as indicated by the high positive correlation coefficients between
working capital and output and between labor mnput and output In other
words, under the agricultural conditions in Taiwan, 1t is more favorable to
adopt technical improvements which will require more intensive use of
capital and labor, for increasing land productivity and labor efficiency
Howeve., 1ncreasing land productivity and labor efficiency will necessarily
require more fixed capital in the production process

$ S C Hsieh and T H Lee An Analytical Review of Agricultural Development
i Taiwan” An Input output and Productivity Approach July 1958, JCRR
Economic Digest Series No 12



As the study indicates, the relative high prices of producer’s goods and
interest rates are the major obstacles to capital use and investment in Tai-
wan agriculture The economic 1ncentives to induce capital investment n
agricultural production on the part of indiv.dual farmers are, therefore,
hampered In addition to the technical improvements to increase the ef-
ficiency of factor use in agriculture, reducing the levels of relative prices
of producer’s goods and interest rates 1s also a basic solution for stimula-
ting capital investment 1n agriculiure The recommended measures are that
the government and the publta institutions should take the place of indi-
vidual farmers to allocate caipoil funds and initiate capital investment of
heavier types in agriculture and procure essential producer’s goods for
allocation and distribution to the farmers at cost prices
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Chapter V.

Changes m Production Efficiency and Farm Productinity

A. Trend of Production Efficiency

The level of production effictency in agriculiure 1s usually represented
by the amount of input per unit of output The improvement 1n production
efficiency 1s mdicated by the percentage of input saved in each unit of
output as a result of technological advancement 1n agriculture Estimation
of ptoduction effictency 1n Tamwan agriculture 1s made bv dividing the ag-
gregate input index by the aggregate output index taking 193537 as base

pertod
Table 9 Pioduction Efficiency in Taiwan Agiiculture

(1935-37 = 100)

Production efficiency

Aggregate output Aggregate nput (index of 1nput per
Period index 1ndex unit of output)
1911-1915 44 24 66 84 151 08
1916-1920 50 96 73 16 143 56
1921-1925 59 33 78 70 132 65
1926-1930 73 28 88 42 120 66
19311935 89 63 94 32 105 23
1936-1940 101 47 100 57 99 11
1941-1945 80 80 90 12 111 53
1946-1950 79 06 89 93 113 75
1951-1955 119 40 111 04 93 00
1956-1960 149 13 123 11 82 55

According to Table 9, efficiency of agricultural production in Taiwan
increased in the petiod from 1911 15 to 1936-40 as indicated by the down
ward trend of the index of input per unit of output It decreased again
from 1941-45 to 1956 60 The decline in agricultural efficiency during
the period 1941 50 was due mainly to the effect of war As output
declined moie 1n proportion than the decline of mput in agriculture, the
index of mnput per unit of output increased from a level of about 99
percent i 1936-40 to 11375 percent in 194650 It means that the input
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requiied for pioducing one unit of output in agriculture in this period
was about 14 per cent mote than that m 1935 37 base years, reflecting a
great decline of agticultural efficiency in the war and postwar period In
the recovery period after the war, agricultural effictency was improved
gradually, and 1n 1956 60 one unit of output was produced with 17 per cent
less input than 1 1935-37 The gains in production efficiency in this
period have resulted mainly from greater production per hectate and per
worker under rapid technological innovations in agticulture in recent
years As indicated in Table 9, in the period from 1911-15 to 1956 60
aggregate input incteased by only about 84 per cent while aggregate out-
put increased by about 237 per cent The increase of production efficiency
stems from the more than proportional increase of ouiput in comparizon
with the increase of mmput through the whole period

Although there was an upward trend 1n pioduction efficiency 1n
agticulture over the long period of time, cyclical movements have appeared
in the time series as the results of war and natural hazards and the
accompanying vartations in economic conditions After teviewing the
cyclical movements of production efficiencv and the underlying influencing
factors, it 13 clear that efficiency of annual agricultural production ex
perienced an up down-up movemenl 1n an upward trend during the period
1910 to 1960 The underlying factor, influencing the movement of agri
cultural efficiency could be divided 1into six pertods The first 13 ihe
pertod of 1910 20, the second 1921 26, the third 1927 34, the fourth 1935 40,
the fifth 1940 46 and the sixth 1946 60 The upward and downward trends of
production effic encv 1n the pertods of 1910 20, 1921 26, 1927 34 and 1935 40
were nfluerced by the extension of new crop vatleties, more input of
fertilizer under 1apid biological innovations, more wrrigation fac lities at

the fust and followed by typhoon and insect damage in the latter period
The output increase in the petriod 1935 40 was about 10 per cent The gain
in production efficiency during thi, period was accompanied by extensive
advancement in land and labor productivities before World War II

Duiing the reriod of 1940 46 Tauwan was hit by a series of heavy
typhoons which caused heavy loszes on about 435 thousand hectares of crop
2,e1 1n 1940, 140 thousand hectares 1n 1941, and 251 thousand hectaies in
1942 The natural hazards happened 1n this peitod weie the bigges. ones
ir the hiztorv of agriculiuie 1n Taiwan and had affected gteatly on the



vields of major crops

It 13 clear that the yields of such malor crops as rice, sugaicane sweet
~ \potato, peanut and vegetables 1n the period of 1940 42 almost decieased
~Jon the average by 10 per cent in comparison with the yields i 1938 39

Since rice and sugarcane are mo13 sensifive to natural hazards than cther
ctops, they experienced greater decrease 1n yields while the yield of sweet
potato was relatively constant A3 a result, yield of sugarcane decieased

by 20 per cent, rice 14 per cent peanut 8 per cent tvegetables 6 pet cent
and sweet potato only 2 pet cent

In the period of 1940 42 aggregate tnput in agriculture decreased on
the average by 35 per cent in compacison with the input 1n 1939 Without
any changes of olher inputs, the decrease of aggregate input tn this petiod
wad due mainly to the decrease of fertilizer input by 24 per cent These
facts indicate that the cyclical downward tiend of production efficiency
from 1939 to 1940 42 was a result of natural hazards and lower level of
fertilizer input in agrculitse Therefore, the decrease of production effi
clency in this pe..od can be characterized by low land productivity because
of constant crop aieas and lower crop yields

In the later period of 1940-46 aggregate output in agriculture declined
by 49 per cent 1n comparison with the output in 1942, while the aggiegate
input declined by only 20 per cent Among different categoiles of inputs,
working capital decreased more tapidly by about 70 per cent, fixed capi-
tal by 50 per cent, labor input by 23 per cent and Iland area by 450 per
cent With diffetent rates of decline in different categories of inputs the
pattern of resource combinaiton and use in agriculture underwent a change
involving the use of less capital goods under the low level of technological
condition in agricultural production A3 a iesult of much greater decline
1n output than 1n input, effictency in agricultuiral production 1in this period
declined by about 55 per cent That 13, a unit of output was produced
with 55 per cent more tnput in 1945 than 1n 1942 The decline of produc-
ton efficiency 1n agriculture in this pertod was characterized by the low
capital input and low technological innovations 1n agcicultutal under the
later period of Wo.ld War 11

The period of 1946 60, after the restoralion of Taiwan to the Republic
of China was characterized by the rehabilitation and recovery of agricul-
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tute 1n Taiwan Aggregate mput increased by about 40 per cent as fai
mera espanded their crop areas and used more fertilizer and labor inputs
1 farming Aggregate agriculfural output increased by about 134 vper
cent, and recovered io the pre-war peak level as of 1952 With greater
increase of agricultural output than input, production efficiency 1in agricul
ture increased by about 40 per cent That 1s, a unit of output was pro
duced with 40 per cent less nput 1n 1952 than in 1945 Although the
agriculture of Tatwan recovered to the pre-war peak level in 1952, the
factors contributing to the rapid upward trend of production efficiency in
agriculture afte; the war were different from those of 193539 In addition
to the rehabilitation of irrigation facilities and 1introduction of new crop
varleties and improved technology, there were also important institutional
and economic incentives for greater output in agriculture, such as farm
rent reduction and Land to the Tiller programs implemented by the govein
ment and favorable prices of farm producis as a result of food shortage
and inflation 1n the post-war pertod The rapid recovery of agriculture
1in this pertod was achieved mainly by greater input of working capital and
labo1, and expansion of crop area, rehabilitation of irrigation systems and
advancement of technological conditions 1n agriculture

The period after 1953 was also the period during which th First Four—
Year Agricultural Plan was put into opetation by the government of the
Republic of China Therefore, this period can be specified as a period
under economic planning With more than 20 per cent increase of aggre
gate agricultural output and only 10 per cent increase of aggregate input,
production efficiency 1n agriculture advanced by more than 10 per cent
in this pertod The upward trend of effictency in thiz pertod was due
mainly to the high crop yields as a result of intensive cultivation with
more capital input and technical improvement and 1introduction of new
crop vatteties The tmportant measures adopted to increase the crop vields
we e (1) adoption of improved cultural methods (2) extension of 1m
proved crop varieties (3) increasding use of chemical fertilizers (4) im
provement of irrigation methods, such as rotational wrrigation and (5) in
tensified crop pest and disease conirol On the other hand the cooidinated
planning and 'mplementation of agricultural production progiam under
the First Foui-Year Economic Development Plan contributed alzo to the
achievement of high productivity in agriculture Efforts have constantly
be2n made to achieve expansion and readjustment of crop acieage through



the promotion of intercropping and expansion o1 paddy land acreage under
extensive 1rrigation improvement progiam A3 a consequence of technolo-
gical improvements and coordinated programming 1n agicultuce, yields of
major crops in Taitwan advanced to a remarkable level 1n 1960

It 1s clear that the upward trend of agricultural efficiency in this
period was primarily a result of high crop yields There might be some
favorable factors and economic tncentives which weie responsible for the
remarkable 1ncrease of crop yields and induced the farmers to adopt new
technology and to invest more capital 1n agricultucal production Three fac-
tors which deserve further investigation were (1) relative prices of farm
products, (2) farm income, and (3) public investment in agriculture

Incentives or relative prices 1n favor of farm products may be one of
the important factors inducing farmers to 1increase the input of capital
goods and to chooze advanced and improved production proce3s tn agricul-
ture After reviewing the farm price sttuations in Tatwan as tndicated in
Table 10, 1t 1s clear that the teima of trade between agricultu:e and indus
try i the period under review was fluctuated with small range period
after period It was conceptually a responsible factor for the increase of
agricultural efficiency through the long petiod

Table 10 Terms of Trade between Agriculture
and Industry

(1935—37 = 100)

1911—15 97
191620 80
192125 88
1926—30 101
193135 92
1936—40 92
1941—45 61
1946—50 125
1951--55 70
1956—80 72

The second factor 13 farm income incentive which can be consideied
in terms of farm income redistribution after the land 1eform progi.m
A3 shown in Table 11, the structure of farm income distribution by major
factors of production 1n the period after land ,eform program has comple
tely been changed

— 36 —



Table 11 The Structure of Farm Income Distribution in
Tarwan Before and After Land Reform Pirogram

Land Capital Labor
le_gi income % 1ncome % income %

Before land 1941 52 20 11 48 36 32
reform program 1942 51 99 11 44 36 57
1943 45 65 10 04 44 31

After land | 1953 37 39 823 54 38
reform program 1954 38 05 8 37 53 58
1955 38 19 8 40 53 41

1956 36 28 7 98 55 74

After the implementation of land reform program, the share of labor
income in agriculture increased on the average by 10 per cent of gross
farm income as a result of the reduction of rental rate of farm land As
estimated real farm income increased by an average annual rate of 77 per
cent in this period, the real income shared by farm family labor rose in
fact by more than 30 per cent after the land reform program Such signi-
ficant .ncrease of farm labor income provided an important incentive for
farmers to adopt new cultural methods and to use more capital and labor
iputs 1n production resulting in a higher level of agricultural efficiency

The third factor 13 public investment in agriculiure which includes
(1) subsidies and investment contributed by the public and government
agencies 1n the construction and repairing of 1irrigation system, compost
houses, drying grounds and other farm improvement, and (2) expenditures
for financing government program on agricultural extension works to in
troduce new and tmproved technology and practices mmto actual farm opera
tion Public expenditures and investment on these 1tema accounted for about
NT$300 million per year in this period, or about 3 per cent of annual real
farm income in Taitwan It 18 therefore clear that government measures
and programs have also played an impostant role in the development and
advancement of agriculture

B. Trend of Productivity

The productivity of input factors, which can be measured 1n te1ms of
output per unit of input, 18 a reciprocal ielation to production efriciercy
As a result any change in the latier 13 indicative of a change 1n the fo,
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me: In order to better understand the changes in productivity, it 18
impottant to find out the changes in the productivity of all the input fac-
tols Analyses will be made in this section of (1) relations between the
productivity of aggregate resources and that of land and capital, and

(2) 1elations between labor productivity and the productivity of land and
th=1{ of capital &

From the standpoint of aggregate analysis the so-called “productivity’
refe1s but to labor productivity, as the net value of production 13 exclusive
of capital expenses and includes labor returns only Labor productivity 1s
obtained by dividing the net value of production by labor input, and 1t 1s
the test indicator of economic efficiency In agricultural production, the
mmput factors also include land in addition to labor and capital In this
section, the meaning of economic efficiency will be extended to all the
production resources, and an attempt will be made to analyze the celations
between the productivity of varwous input factors with the quantity of
production as output

Table 12 Indices of Productivity of Agricultural
Resources in Taiwan

(1935-37=100)

Produc- Land Pro Land Pro- Labor Pro Labor Pro
tivity of  ductivity per ductivity  ductivity ductavity  Capital
Aggregate Umtof Cul perUnitof per Farm pet Man  Produc

Year Resources tivated Area Crop Area Laborer day tivity
1011 67 90 54 89 63 91 53 51 63 50 162 78
1916 68 73 57 53 66 27 56 96 64 00 135 80
1921 67 75 57 53 66 27 61 10 64 50 121 31
1926 78 22 71 86 78 11 76 64 76 50 99 15
1931 88 93 84 64 89 35 86 31 89 50 98 58
1936 99 85 100 96 100 30 101 15 99 50 97 73
1941 94 37 90 60 88 46 87 34 89 00 111 08
1946 72 32 56 43 64 20 47 30 74 50 155 97
1951 100 75 101 18 80 18 80 44 87 50 117 05
1956 116 50 132 04 101 18 105 29 104 50 102 56
1960 125 35 150 33 110 06 116 69 110 5% 102 &4

# S C Hsweh and T H Lee An Analytical Review of Agricultural Develop
ment in Taitwan —An Input-output and Productivity Approach- Chinese~
American Joint Commission on Rural Reconstruction Economic Digest Sertes

No 12, July 1958, Chapter III
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It can Te seen from the above table that the productivity of agglezo‘e
agricultural resoutces in Taiwan ragistered an 84 60% increase during the
period from 1911 to 1960 Excepting 1940 45, the annual giowth iate
during that period averaged about 13%, with that in 1911 20 as-046%,
1920 40 as 179, 1940-45 as -6 949, 194550 as 98% and 1950 60 as 2 2%,
the changes 1in productivity were caused by the changing conditions in the
different periods From 1946 to 1950 1t was a period of recovery and 1e-
‘habilitation for agriculture, which was marked by a high annual giowth
rate of productivity of agricultural resources The growth rate remained
relatively high in the period of 1950 60, during which new techniques were
introduced and planted acreage was furthet expanded Earlier, the period
of 1911-20 was the initial s*age of agricultu,al development on the island,
in which the annual growth rate of agricultural input was greater than
that of output, resulting n low production efficiency and low growth 1ate
of productivity The next period (1920 40) saw an i1mprovement as the
efforts for development in the first period took effect gradually Then,
with the start of World War II, because of reduced mput of production
factors and labor shortage, the annual growth rate of the productivity of
aggregate resources began to d.op rapidly Broadly speaking, the slower
growth of the productivity before the war as compared with that after the
war 1ndicates the less advanced technology and lower multiple cropping
index in the former period

The productivity of aggregate resources 1s affected by such factois as
technological and economic conditions of production and multiple-cropning
index But the latter should be disregarded in estimating the pure aggie
gate productivity which reflects only the effects of technological and eco
nomic conditions

Tanle 13, Aveirage Annual Growth Rate of Productivity
of Aguicultural Resources and Indices of
Multiple~-C.opping 1in Taiwan

Average Annual Average Annual \verage Annual

Giowth Rate of Giowth Rate of Giowth Rate of

Pioductivity of Multiple Puie Productivny

Agricultural Cropping of Agiicultural
Period Resources Index Recources
A) B A)—(B)
1911 20 —0 469 —0 01% —0 45%5
1920 40 1 70% 0 90% 0 80%
1940 45 —5 9495 —4 109 —2 8495
1945 50 9 80% 9 00% 0 80%
1950 60 2 199 0 70% 1 4995
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The aveiage annual giowth rates of the pure productivity of agricul-
tural resources given in percentages in Column 3 of the above table may
be considered as the percentages of the contcibution made by technological
advancement and economic effects to agricultural production The econo-
mic effects were produced by the sectorial movements between agricultural
resources, and their measurement should be based on an analysis of the
flows and combination of these resources According to our analyss,
there were no such effects except in the period of 194550 Therefore,
the 1ncrease of the pure productivity of agricultural resources was caused
mainly by technological factors

As 1ndicated by Table 13, the high growth rate of productivity in
1945 50 was primarily the result of the intensified land utilization repre-
sented by multiple cropping index During that period, the percentage of
the contribution made by technological advancement to the growth of
productivity of resources was (8% which was the same as that in 1920 40
But 1t rose to about 15% annually during 1950 60, showing that technolo-
gical factors which included the investment of working capital (fertilizers
and agricultural chemicals) and introduction of new varieties and cultiva-
tion techniques played an extremelv important part in the increase of agri-
cultural production

The rapid increase of the productivity of aggregate resources can be
attributed to the rising trend of the productivity of individual resources
Table 12 shows that the average annual growth rate of land productivity
per unit cultrvated area during 1911 60 was 219 In other words, there
was an annual incteass of 219 in the yield from every hectace of farm
land The giowth of land productivity wae brought about by two [actors
mereace of mulliple-~cropping index and increase of unit yield The re
lations between the three in terms of average indices in five-year periods
21e shown below



Table 14, Relations between Land Productivity,
Unit Yield and Multiple~Cropping Index

Multiple
Land Pioductivity Unit Yield Cropping Index
Annual Growth Annual Growth Annual Growth
Period Index Rate (%) Index Rate (%) Index Rate (%)
1935-37=100 1935-37=100

1911-15 53 86 — 60 75 — 116 —_—
1916 20 58 91 189 67 10 2 09 118 034
1921 25 66 23 2 47 74 03 2 07 121 051
1926-30 74 17 2 40 85 25 303 122 017
1931-35 92 49 491 95 67 2 44 132 164
1936 40 100 22 167 100 48 101 133 015
1941 45 81 90 -3 66 82 65 -3 55 131 -0 30
1946-50 78 37 -0 86 75 77 166 151 305
1951 55 115 45 9 46 95 07 509 172 2178
1956 60 143 93 493 111 72 350 180 093

From Table 14, it can be seen that unit yield and multiple-cropping
index had a combined effect on land productivity The average annual
growth rate of unit yield throughout the period of 1911-60 was 122%, and
that of multiple-cropping index was 090% Since there 18 a limit to the
expansion of land resources in Taiwan, the rawce of multiple-cropping 1n
dex and of the yield per unit crop area through more intensified land utili
zation will be the only practical way to increase farm income and promote
the development of national economy from agricultural point of view
The average annual growth rate of land productivity per unit crop area,
which should be the same as that of unit yield, was 12% during 1911 60
The rapid increase of multiple-cropping index and high annual growth
rate of unit yield accounted for the greater land productivity after the war
than before In the prewar period (191115 to 1936 40), there was an in-
crease of 163836 ha 1n the total cultivated area as compared with the gan
of 332238 ha for the total crop area In the postwar period (1946 50 to
1956 60) however the expansion of crop area wag more than ten times
that of cultivated area 1 e 287541 ha and 22986 ha respectively This
indicates that the degree of the utilization of land capacity was greater 1n
the latter period than in the former During 1956 60 crop area was con-
siderably increased, but the productivity of crop area was only shghtly
higher than in 1936 40
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In 1960, both the productivity per faim laboter and productivity per
man-day increased by about 10% as compased with 1936 Capital pro-
ductivity climbed from 1936 to 1946 and declined from 1946 to 1960
When the entire peciod of 1911 60 18 considered, the pioductivily petr farm
laborer was increased by 1181%, labo: productivity per man~day raised
by 7409, and capital productivity reduced by 36 8%

A conclusion can be reached by observing the productivity of indivi-
dual resources the increase of the productivity of aggregate resources dur-
mg 1911-60 was mainly the result of the rapid growth of the productivity
of cultivated land, which averaged 2 1% annually The productivity of
agricultural labor also averaged an increase of 16% per annum, despite the
fact that the number of farm laborers had rose to 1,725,285 persons fiom
1,154,602 persons This amply proves that by increasing land productivity
in an area where labor 1s overabundant, labor productivity can still be
ratsed The productivity pe. farm laborer 1s generally regarded as an im-
portant indicatos of the economic efficiency of national productivity and
of labor income Therefore the increase of the productivity per farm la-
borer 18 as important as the increase of land productivity per unit culti-
vated area Sice labor resouices, unlike capital which 1s provided in the
form of intermediate goods and land which is one of the natural resources,
are theoretically a basic factor of production, 1t is necessary to analyze
the relatione between the productivity per farm Ilaborer and the produc
tivity of land and that of capital Suppose the output of agricultural
production 18 Y, the mput of labor L, the input of cultivated land D and
the mput of capual K, then labo. productivity, land productivity and ca-

Y
pital productivity can be indicated by —

d X respectivel
L: D an K '-‘p y

The relation between labor productivity and land productivity can be
llustrated by the following formula

— T - @ - @D

Similacly, we have the relation between land productivity and capital
produciivity as follows

(2)

(WL
Il
wh
PIES
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D
In formula (1), T represents the ratio of land to labor or the average

K
cultivated land per farm laborer, and 5 m formula (2) s the 1atio of

capttal to land, which usually denotes capital intensity in agricultural pro
duction By substituting formula (2) into formula (1) we have

Y K Y D

3
L D K L 3

From formula (3) we can say that labor productivity equals the pro-
duct of multiplying together capital intensity, capital productivity and
average cultivated land per farm laborer The changes in these three fac-
tors 1n five-year periods over the past are shown in the following table

Table 19 Changes in Factors Affecting Labor
Productivity 1n Taiwan
(1935—37=100)

Average Cultivated Capital

Labor Produc-  Caprital Inten Land per Farm Productivity
Period favity (Y[L) sity (K/D) Laborer (DJL) (Y/K)
1911-15 50 71 36 99 93 96 146 91
1916-20 60 02 44 37 101 99 132 64
1921-25 69 73 55 63 105 55 118 76
1926-30 81 66 78 00 105 85 98 91
1931-35 92 24 91 02 99 96 101 38
1936 40 97 74 96 32 97 63 103 93
1941-45 - 63 46 — 128 46
1946 50 63 11 55 36 80 16 141 41
1951-55 90 75 108 19 78 64 106 66
1956 60 114 41 142 55 79 56 100 87

The index of labor product.vity grew from 5071 in 1911-15 fto 114 41
in 1956 60 registering an increase of 12562% In the same period capital
intensity increased by 285 37%, but the average cultivated land per farm
laboier dec?‘:gsed by 1533% and capital productivity decreased by 3087%
It can thus be szen that the mote than 1009 increass in labor productivi
ty was largely due to the inciease of per hectare input of fixed and work-
g capitals Although the average cultivated land per farm laborer and
capital productivity showed decieases the resulting adverse effects were



offset by the .apid giowth of capital intensity In analysis, the growih of
laboi pioductivity in the prewar period was brought about by increases in
capital intensity and in the average cultivated land per faim laborer, and
was somewhat checked by the decline of capital productivity The same
growth 1 the postwar period resulted from the :apid inc.ease of capital
1ntensity and from the stable capital productivity, but the decrease of the
average cultivated land pe. farm laborer 1n the period had exerted some
adverse effect on such giowth It can be concluded, therefore, that the
mam bottleneck facto, in raising labor pioductivity waa the low capital
pioductivity 1n the prewar years and the dwindling average cultivated
land per fa.m laborer in the postwar yeairs Unde:. exis ing conditions in
‘Tatwan where land resources are Limited and population is ever expanding,
one of the effective ways to further ratse labor productivity and land
producttvity should be to increase the mmput of both fixed and wocking
capitals 1n agricultusal produciion

Betng one of the natural resouices, farm land can also be regaided as
an economic goods in production It present productivity 13 the result of
hundreds of years of improvements and imvesiment Hence, land as a na-
tural goods e far less important than the imp.ovements and mvestment
that enhance its productivity In ocder to mamtain and enlarge the full
utilization of the productive function of land, 1t 15 often necessary to make
further investments for its maintenance and for the expansion of its ca-
pacity and efficiency Failing so, theie will occu: such foims of negative
investment as cotl eroston, loss of soil feriility, drought, etc In other
words, because of the unfavorable factors, negative Investment and deprecia-

tion, farm land needs capital investment to maintain or fuither raise it3
capacity and pioductivity

To mamtain a balanced development of agiicultural labor productivity
and 1ndustrial labor productivity m Taiwan, 1t will be more pioper to in-
crease the amount of capital investment than the numbe: of laborers
Since farm population and the number of laboiers are both 1 geasmg at a
fast pace at present, the best thing to do should be to imprové the use of
capital and to keep capital productivity from falling

From the above analyses, the following conclusions are reached
1 The mcrease i the productivity of agricultural resources during
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1911 60 was attained mainly through technological advancement which, as
analyzed in Section III of this paper, was the result of the .ntroduction
of new var.etles and techniques with the support of a reasonable combina
tton of resources, especially labor, capital and land

2 Technological effects on the productivity of re3ources were seen 1n
the increase of unit yield or the productivity per unit crop area and of
multiple-cropping index In the prewar period, former increase was grea-
ter than the latter while in the posiwar period both were prominent

3 Labor productivity registered an aveiage annual giowth rtate of
16% during 1911-60 chiefly because of the increase of land productivity
at the average rate of 21% per annum The man contributing factors to
the growth of labor productivity were increased capital intensity and aver-
age cultivated land per farm laborer in the prewar pertod, and Increased
capital 1ntensity and stable capital productivity in the postwar period

4 In order to further raise the aggregate agricultural productivity as
the principal target of the agricultural development program of Tatwan, it
18 necessary first of all to increase the per unit area land productivity and
the per capita labor productivity These can be achieved by making more
mnvestment of fixed and working capitals in agricultu.al production, deve
loping and expanding the base of agricultural resources and preventing the
average cultivated land per farm laborer from further shrinking, in addi-
tion to promoting greater technological advancement
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Chapter VI.
Process of Technical Innovations

Increases in resouice (nputs and technical innovations have been two
primary causes for rapid agricultural development in Taiwan Technical
mmnovations can be generally classified mto three categories organic (seeds,
breeding, etc), morganic (farm tools, feriilizers, (rrigation, etc), and insti-
tutional (management, organtzation, etc) ¢ Different types of technical
innovations involve different requirements of capital mput and educational
levels of agricultural technicians and farmers In his recent book entitled
*Agricultural Development on Taiwan since World War II” published by
the Cornell University Press in 1964, Dr T H Shen, Chairman of JCRR and
prominent plant breeder by profession has written in details the technical
achievements in Taiwan agiiculture in the last one and half decades as
contained 1n the nine chapters 1 the Part II of the book, pages 88254
We shall state only briefly the major technical innovations cairied out in
Taiwan which relate more closely and directly with economic productivity
of agricultural growth

A. Irngation

Irrigation 18 essential in Taiwan because of the predominance of rice
culture 1n 1ts economy and of the uneven distribution of ramnfall through-
out the year The steep topography and short and rapid rivers make the
work of flood control also indispensable ‘Therefore, irrigation, drainage,
and flood control have played important roles in developing agriculture 1in
Taiwan Though investment 1n iriigation development i Tarwan has con-
tinued for years, heavy and large-scale investment did not start until
1919

The annual average capital investment 1 irrigation during 1901 10 was
6 million Taiwan dollars (T$) (in 1935-37 value) but increased shacply to
T$80 million during 1921 30 During the same period, the gove.nmental
share of irrigation investment dropped from 92% to 35%, while the private
shaie increased from 8% to 65%

§ Th Brinkmann Das Oekonomih des Landwirtschaftlichen Betriebes Grundis
der Sozialohonomik VII, Abt, Economic Principles of Farm Management,
Tubaigen, 1914
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Table 16. Annual Ir.igation Invesiment and Irrigation
Administration Expenditures (1n 1935 37 value)

Irrigation Investment Irngation
by Government and Administration
Year Irrigation Association Expenditure Total
(TH (T$) (T$)
1901—10 6,229 772 9 417 082 15 646 854
191120 9 456 563 19 049 365 28 505 928
1921—30 81 765,447 131 437 646 213 203 093
1931—40 24 709 815 93 569 177 118 278 992
1941—50 19 860 851 50,091 051 69 951 902
195160 21,167 913 47 902 039 69 069 952
Source E L Rada and T H Lee Irngation Investment m Taiwan- An Economic

Analysis of Feasibility, Priority and Repayability Criteria Chinese Amer-
ican Joinl Commission on Rural Reconstruction Economic Digest Seties
No 15 February 1963 p 37

Table 17, Ratio between Government Investment and
Private Investment in Irrigation

Year Government (%) Private (%) Total (%)
1901—10 92 27 7173 100 00
1911—20 a0 61 9 39 100 00
1921—30 35 09 64 91 100 00
1931-—40 31 27 68 73 100 00
1941—45 70 07 29 93 100 00
1949-—50 307 96 93 100 00
1951—60 45 37 54 63 100 00

Source Compuied from Table 14, p 37 of Irrmigation Investment i Taiwan bv

E L Rada and T H Lee

The governmental invesiment has spearheaded this very important

technical

innovation, because the heavy invesiment and modern technology

involved could hardly be provided by private interests in the initial period.
Management of irrigation systems for optimum distribution of water
among farmers 18 also a technical improvement contributing to agricultural

development

In 1901 the Taiwan Governor-General’s Office promulgated The Regu-
lations Governing Public Irrigation Canals’ to supervise the adminis-
tration of 1trigation associations and give them financial assistance In 1907
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the Governot-General’s Office started construction of six large scale iriiga-
tion systems covering 39 000 hectares In 1925 all government and public
operated irrigation associations were turned over to the newly set-up
gemi-autonomous irrigation associations composed of both government
and private interests Henceforward, irrigation in Taiwan developed by
leaps and bounds By 1940 the total irrigated area in Taiwan had reached
546,965 ha, of which 461,543 ha were irrigated by public 1rrigation associa
tions and 85,422 ha by private irrigation associations

The government bank financed the construction of irrigation canals
by loans at half of the market interest rates

In 1934 the Goveinor-General’s Office promulgated new regulations
under which permission to bumld private irrigation canals had to be

obtained from the government, on the ground that water 1s one of the
nattonal resources

The total acreage of irrigated land increased from 150,456 ha 1n
1903 to 545,094 ha 1n 1942 and further increased io 582,305 ha 11n 1960
(including approximately 80,000 ha of wrrigated land not under the
jurisdiction of Irrigation Associatons) During the same period the acreage
of cultivated land increased from 534,157 ha 1n 1903 to 854,479 ha 1 1942
and to 869,223 ha 1n 1960 The percentage of irrigated land in the total
cultivated land expanded may serve to measure the speed of agricultucal
development 1n the initial stage In the early pertod the speed of cul-
tivated land expansion paralleled the expansion of the irrigated area
During the 15 years from 1923 1o 1938, only 100,000 ha of wrrigated land
were developed by the farmers themselves but 250,000 ha were developed
with government subsidies In the pertod from 1942 to 1960, the cons-

truction of houses and industrial plants gradually took away some 1crigated
paddy land
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Table 18, Acreage of Culiivated Land and
Irrigated and Dramed Land

Cultivated Land Irrigated and Dramed

Year (AY (ha) Land (B) (ha) (B)/CA)
1903 534,157 150,456 28 2
1915 700,079 242,455 346
1922 750,540 315,095 42 0
1928 806,754 388,274 48 1
1931 810,277 449,649 55 5
1937 856,688 510,868 59 6
1942 854 479 545,094 63 8
1950 870,633 508,401 58 4
1960 869,223 582,305 67 0

Source Statistics of 1903 to 1942 are quoted from the 51 Years Statistical
Abstract, Taiwan Provincial Government, Dec 1946 Statistics of 1950
on cultivated land and irrigated and drained land and of 1960 on cul
tivated land are quoted from Agricultural Yearbook published by Provin-
cial Department of Agriculture and Forestry The irrigated and dramned
land area for 1960 1s esttmated by the Rural Economics Division of JCRR

The relative changes in the areas of cultivated land, paddy land,
double-crop land, and rice crop acreage show some interesting facts The
area of double-crop paddy land increased from 33% of the total cultivated
land 1in 1920 to 38% 1n 1940 and had remained at the level up to 1960
In 1960 about 44% of the cultivated land or 73% of the paddy land were
planted to rice In terms of crop area, the rice crop area exceeded the
area of double~crop paddy field by 20% in 1950 and by 16% 1n 1960
This shows that not all of the paddy land are planted to rice The area
of double~crop paddy land increased from 320,000 ha 1n 1950 to about
330,000 ha in 1960, while the total area of paddy land decreased from
530,000 ha to about 526 000 ha during the same period This shows a de
crease 1n the area of single-crop paddy land
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Table 19, Acreage of Paddy Land and Rice Crop Planting

1920 1930 1940 1950 1960
(ha) % (ha) % (ha) % (ha) % (ha) &
Cultivated Land 749 419 100 808 329 100 860 456 100 870 633 100 869 223 100
Paddy Land 367 177 49 396 279 49 529 621 62 530 236 61 525,580 60

Double~crop Paddy 246 484 33 292 120 36 324 209 38 320 345 37 329,053 38
land

Rice Planting Acre 250 085 33 307 195 38 319 311 37 385 131 44 383 205 44
age

Percentage of Double 67 T4 61 60 63
crop Paddy Land
m  Total Paddy
Land

Percentage of Rice 68 78 60 73 73
Planting Acreage

m Total Paddy

Land
Percentage of Rice 102 105 98 120 116
Planting Acreage

m Total Double~

crop Paddy Land

Source Statistics of 1920 1930 and 1940 are quoted from Kawano Shigeto Rice
Economy of Taiwan Yuh: Kaku Book Co Tokyo Table 12 P 45
Statistics of 1950 and 1960 are computed from Agricultural Yearbook ,
1951 and 1961 editions Provincial Department of Agriculture and Fore
siry

It 1s difficult to differentiate the contributions of the various techno
logical 1nnovations from the increase in agricultural productivity Develop
ment of irrigation must be coupled with improvements in breeding, culture
methods, fertilization, and other production technology, in order to achieve
any increase in agricultural productivity

Table 20 shows the average yields, annual yield increases, and variation
coefficients of Ponlar rice Chaila1 rice, and upland tice

Table 20, Vields and Variation Coefficients of Ponlai,
Chailat and Upland Rice (Second Crop)

Annual Yield
Average Yield (kg ) Increase  (kg) Variaton Index (%)

1902 1914 1924 1902 1914 1924 1902 1914 1924

4 24 _ %8 4 24 38 _ 4 AU _38
Chailal 16157 17283 21391 167 030 2670 8 67 749 377
Upland 11891 11816 15241 038 052 143 2055 894 10 59
Ponlai —_ — 25517 57 34 5 02

Source Kawano Shigeto Rice Economy of Taiwan Yuht Kaku Book Co Tokyo
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1902-14 was the period before the great improvements in rice production
were made 191424 saw the eliminating process of Chailai varieties In
1924 38 wrrigation development made great strides From the above table,
we can see that (1) the yield of paddy rice exceeded that of upland rice,
(2) the annual yield increase of paddy rtice was faster than that of upland
rice, except 1n 1914 24, (3) the variation coefficients of paddy rice were
smaller than those of upland rice through all the years, indicating more
steady harvest

The regresston and multiple correlation among the yield of rice (VY),
amount of fertilizer applied (F), irrigated area (I), and the price of rice
(P) are shown as follows

192238 Y=9619 + 02595F + 062321 + 003759P
Sbf =01240 5, =027735 pr =01109

R*=09063 S=53643

195060 Y=-1865523 + 04971F + 247861 — (0047P
Sbf=0 7273 Sb1 =0 6880 pr=0 0036

R®=097 S$=24918

An 1ncrease 1 the iwrrigated acreage affected the tice vield more than
did the amount of fertilizers used and high price of rice One percent
increase 1n the wrrigated acreage resulted in 06% increase in the rice yield
m 1922 38, and 1n 248% 1increase 1n 1950 60

As shown in Table 21 above, the correlation coefficient between the
increase 1n 1rrigated acreage and the increase 1n multiple cropping index
was 084, with the regression equation being Y=12971+1 164X indicating
that the cropping index without irrigation was 130 and that 1% 1increase
in the irrigated acreage would result 1n 11649 1increase in the cropping
index If all cultivated lands in Taiwan were wrrigated, the overall crop-
ping index would be 246 Further analysis of the correlation between the
cropping index and the total value of agricultural products has shown
that 195 increase in the cropping index means NT$100 mullion (US$10
million) 1ncrease in the value of agricultural products (1n 1950 52 value)
Hence, 1% 1increase in the irrigated acreage means NT$116 million increase
1n the value of agricultural products The tmportance of the role played
by wrrigation in agricultural development in Taiwan 18 obvious
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Tahle 21, Correlation between Irrigated Acreage
and Multiple Cropping Index

Acreage of Acreage of Multiple
Cultivatd Land Irrigated Land Irrigated Ratio  Cropping

County (ha) (D (ha) (II) (ID /D Index (%)
Tarpel 50,950 21,497 42 19 165
Tlan 27,949 23 122 82 73 190
Taoyuan 54,842 32,998 60 17 193
Hsmchu 42,440 10 616 25 01 164
Miaoli 41 415 16 076 38 82 187
Taichung 46,331 38,781 83 70 232
Changhua 76,070 59 908 78 75 233
Nantou 46,228 19 190 41 51 143
Yunlin 86 441 20 730 23 98 195
Chiayt 75 o 149 333 34 31 159
Kaohstung 53 803 24 001 44 61 187
Pmgtung 77,820 41 154 52 88 196
Hwalien 31 818 10 673 33 54 167
Taitung 30,612 8,572 28 00 147
Penghu 7 283 — — 132

Source See footnote of Table 14

B. Improvement and Standardization of Crop Variehies [/

The stories of improving and standardizing the varieties of rice and

sugar cane will exemplify the general technological innovation in this
respect 1 Taiwan

Rice

In the early days of Taiwan, the rice varieties were mostly of the
indica type and the total number was ever counted as 1,197 During the
Japanese occupation, orders were issued by the Government General to
restrict the number of varieties allowed to be planted, and to eliminate
inferior varieties In addition selections had been made 1n the experimental
stations to tmprove this kind of native rice As a result of both adminis-
trative and technological efforts made along the line as indicated, the
number of rice varieties planted reduced to 390 in the period from 1909
to 1920 and their pedigrees were classified into 175 varieties according to
expermmental plantation

8/ Thanks are due to Messrs C H Huang and C Chen, Sr Specialists of JCRR,
Plant Industry Division for their comments and contribution on the statements
relating to rice and sugarcane varietal improvement work 1 this section



In the beginning of starting native rice impiovement, many japonica
varieties of Japanese rice had been also introduced into this Island In
the process of building the introduced rice varieties of japonica type more
adaptable to the subtropical condition of this Island, selections {rom intro
duced Japanese varieties or breeding crosses of japonica varteties and
intervarietal crosses between japonica and indica varieties were successfully
tried and brought forth the so-called “ponlai rice” varieties The name
of “ponlar rice” was made public on May 5, 1926 Ecological experimenta
tions for the establishment of this kind of rice were then carried out 1n
various counties The planting atea of ponlal rice was gradually expanded
from foothill paddy land down to plains, and from Northern Taiwan to
Central and Southern Taiwan, and from one crop a year to two crops a
year Since 1926, the Governor-Generals’ Office had subsidized the coun
t1es and County Farmers’® Associations in distributing ponlai seeds to selected
farmers ot farmets associations who multiplied them and further dis
tributed them among ordinary farmers for planting This promotion and
distribution system conttnued through the years, and greatly helped expand
the planting of ponlat rice to every corner of the island

In the overall program of improving rice variety and increasing rice
production, not only that ponlai rice gradually replaced native rice in
planting acreage, but also that the number of total ponlai varieties and
nattve varieties greatly diminished

The following table shows the percentages of total planting acreage
taken by the most widely planted varieties of ponlai and native rice in

1938
Table 22. Percentages of Planting Acreages of Major
Ponlai and Native Varieties (1938)

Ponlai Native

Order of Varieties 1st Crop _ 2nd Crop ist Crop 2nd Crop

% % % %
ist 85 6 84 9 i2 6 16 3
2nd 52 33 12 4 93
3rd 27 28 88 52
4th 19 22 60 50
5th 16 16 38 4 4
Total of 1-5 97 0 94 8 43 6 40 2
Total of 1-10 99 5 98 9 59 6 56 4
Total No of varieties 29 25 77 109
Total acreage (ha) 167,400 143 321 107 155 148 015
Average acreage of 5 772 5 733 1392 1 358

each varety

Source  Rice Statistics of Tamwan 1939 The Taiwan Governor-General’s Office
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After World War II, Taiwan was again returned to China Under the
strenuous efforts of the various agricultural expertment stations, new ponlat
rice varieties have been 1incessantly developed to replace the old varieties
and a total of 62 varieties were officially registered from 1946 to 1964
Among them, 9 varieties together with 4 old varieties were grown over
10000 ha 1n 1963 The following table 1s showing the petcentage of total

planting acreage taken by several of these most promising ponlat and native
rice varteties 1 1963

Table 23, Percentage of Planting Acreage of Most
Promising Rice Varieties in 1963

Ponlar Rice Native Rice

Order of Vareties 1st Crop _ 2nd Crop I1st Crop _2nd Crop

% % » %
Ist 19 5 28 2 47 9 18 0
2nd * 13 9 95 68 127
3rd 11 4 91 6 7 97
4th 93 53 56 85
5th 43 47 39 55
6th 41 40 31 36
7th 29 28 28 25
Total 65 4 63 6 76 8 60 5
Total planting 196 809 284 837 111 850 128,939

acreage (ha)

Since the pre-war period and throughout the post~war pertod, a major
emphasis of rice improvement has been made on the ponlat rice However,
viewing the fact that Taiwan native varieties still occupied about one-
third of the total rice planting acreage, further improvement of native
rice was considered important and necessary for the rice production n
Tatwan The improvement work on native rice was stacted in 1949 Many
crosses were made between the local breeding stocks by various agricul-
tural experiment stations In 1957, a new promising rice variety, Taichung
Native No 1, was developed Differing from other indica varieties 1
Tatwan, it 15 non sensitive to photoperiod, so 1t can be successfully planted
in both the first and second crops It 1s of short stiff siraw, responsive to
fertilizer application and also giving good yield The planting acreage of
this variety was 53,589 ha in the first crop and 23,109 ha in the second
crop, which occupied the total planted acreage of nattve rice for the respec-
t1ve crop season about 47 9% and 180%
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In summarizing the recent progiess made 1n rice improvement in
Taiwan, it may be stated that the popular ponlai rice varieties ieleased in
the early petiod have been largely replaced by varieties developed in the
post-war petiod For instance, the percentage of the planting acreage of
the first leading variety ‘Taichung No 65 in 1938 was 856% for the
first crop and 84 9% for the second crop, which declined to 11495 and 95%
respectively 1n 1963  Furthermore, much progresses have been made to
develop ponla:r rice varieties adaptable to intensive crop systems of growing
other cash crops between two rice crops within a year in the same piecs
of land The new varieties to be developed 1n this need are of eaily
maturity with famr yielding capacity, of short and sturdy straw resistant
to lodging and tolerant to heavy fertilization, and of resistance to most
prevalent diseases In the overall program of improving native 11Ce varie
ties, efforts have been made to develop varieties with such desirable
characters as non-sensitiveness to day-length non-lodging and responsiveness

to feriilizers

Sugar Cane

The technological innovation of sugar cane mn Taiwan 18 of a different
pattern fiom that of rice Sugar industry 1s so—called a green house product
of Taiwan, bred under the protection of the Taiwan Governor-General’s

Office and the various private sugar companies

At the time when Taiwan was ceded to Japan n 1895, the predominant
sugatr cane variety under cultivation was a diminutive Chimese cane
(Saccharum sinensis) variety called Tekcha (lhiterally translated Bamboo
Cane) which was believed to have been brought i from South China
around 1610, and had remained as a leading variety 1n suppori of an
artisan sugar industry for nearly three hundred years with an average
yield of about 2 M T per hectare 'The Japanese colonial administration
lost no time to press for varietal improvement in sSugar cane as an essen
t1al measure for implementing a long-range sugar development program and
a noble cane (S officinarum) variety Rose Bamboo was mmediately
introduced from Hawan in 1896 and released m 1902 for general planting
Bemg superior to Tekcha both in unit yield and 1n sucrose content, Rose
Bamboo spread quickly and became an exclusive varisty around 1912 but
as 1t 1 highly susceptible to wind damage, successive heavy typhoons 1n
the early 1910’s brought about 1ts rapid downfall and necessitated the 1mpot
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tation of several hardy thin-stalk hybrids from Java (notably POJ161 and
POJ105) to take 1ts place These vareties had a short period of peak
extension 1n 1922-26, and because of their weakness 1n mosaic resistance
was again Tteplaced by a few thick-stalk wvarieties from Java including
POJ2725 and POJ2878 POJ2725 was found to be particularly adaptable to
the local conditions and gammed temporary predominance in 1930-35, then
rapidly succumbed to the attacks of red-rot and cane borers, and had to
give way to POJ2883 ond a locally-bred wvariety F108 when the Second
World War broke out

After the retrocession of Taiwan to China mn 1945 the war-battered
sugar industry was quickly restored to normal operation despite seemingly
unsurmountable difficulties This time 1t was to produce sugar for the
people of whole China istead of for Japan But in less than four years
after the war ended, China Mainland was completely lost to the com-
munists, and all of a sudden the newly~consolidated sugar enterprise in
Taiwan found 1tself in direct competition with all other sugar-producing
countries for a share in the world market In a desperaie effort to boost
the sugar yield and reduce production costs, a new local breed FI34 was
released in 1950 to replace the deteriorating varieties POJ2883 and F108
tnherited from the pre-war period Success was temporary and incomplete,
though, because with all 1ts good yield, high sugar content and early
maturity, F134 18 by nature a soft cane and can hardly stand the roughness
of a heavy typhoon which 1s almost an annual occurence here Very for-
tunately N Co310, a 1947 introduction from Natsl, South Africa which had
been put through years of vigorous testing was by then fully recognized
as possessing most if not all of the desirable characters needed fo mest
the local requirements It 15 favored with (1) an excellent yielding
capacity and (2) a sugar content higher than any other variety ever
planted here, 1t has (3) an extensive and efficient root system that pro-
vides remarkable tolerance to drought, salinity and poor soil conditions,
(4) elastic stalks and narrow leaves that contribute to ample resistance to
wind damage, (5) profuse tillers that allows for labor-saving easy culture
as well as good ratooning capacity and delayed elongation adaptable to
mtercropping with other crops, and lastly (6) a genetic heritage that
underlies strong resistance to most of the major cane diseases found here,
including downy muildew, red rot, leaf scorich and mosaic Immediately
after 1ts large-scale extension average sugar yield for the whole crop
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jumped from around eight tons up to about ten tons of sugar per hectare
In addition, ratooning of sugar cane was for the first time established as
a regular practice thereby bringing down the average growing period (of
all new plantings and ratoons) from 18 months to about 14 months, cultural
practices were greatly simplified, lower grades of land could now be used
for growing sugar cane, and intercropping became acceptable as a profitable
system with little effect on cane yield Moreover, because of a marked
mcrease m the number of stalks that can be produced per unit area, more
seed pleces were cut and there was a saving of over 10,000 hectares of
land needed for seed production each year All these added up to a con-
siderable reduction 1n production costs 1n addition to a substantial increase
m yield, and as a rasult the Tarwan sugar ndustry was saved from
mnevitable collapse 1n those dark years

As seen 1n the following table, progresses in sugar production through
the years in Taiwan are largely accountable by the successive strides made

m varietal improvement, but above all the introduction and rapid exten-
sion of NCo310 can justly be claimed as one of the most signmificant
agricultural developments 1n the post-war period

Table 24 Varietal Changes of Sugar Cane in Taiwan

Average Average
Representa- Peak % of cane yield sugar yield
Period tive variety  years extension per ha per ha
MT) MT)
Period of
Chinese cane Tekcha 1902—06 o7 28 21
Period of Rose 1910—17 95 29 29
noble cane Bamboo
Period of thin POJjli61 192226 84 43 43
Java canes
Period of thick POJ2725 1930—35 78 67 88
Java canes POJ2883 1941—42 38 66 7 4
Period of F108 108 1947—50 53 67 76
Period of Fi34 F134 1653—54 24 71 97
Pertod of N Co310 N Co310 since 1956 94 76 10 3

Obviously, the history of technological innovation of sugar cane 1n
Taiwan has been a continued development of new varieties for the purpose
of increasing yield ¢/

¥  Tawwan’s Agricultural Economy 1n Japa+nese Period Bank of Taiwan
Research Series, 1958
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€. Chemical Feralizers®

Besides variety improvements, increased application of chemical ferti-
lizers has also contributed greatly to increased yields of rice and sugar
cane and other ctops It has also made highly intensive cultivation
possible, and the consumption per unit area has shown an increasing trend
as the size of farm 1s limited Therefore, heavy {fertilization 1s stressed
by national program as well as 1ndividual farmers as a sure means to
increase agricultural production

The development of sugar industry in Taiwanhas pioneered heavy
fertilization on this 1sland Before the Japanese occupation of Taiwan,
farmers on this island knew nothing about chemucal fettilizers To teach
the farmers of Tairwan to accept the idea of chemical fertihization was
then a big step towards the development of sugar industry mn Taiwan

First, chemical fertilizers were distributed to sugar cane farmers free
of charge by the sugar companies, because they could not convince the
farmers to buy such fertilizers In 1903, the sugar companies stopped free
distribution of fertilizers but subsidized farmers in their purchase of
fertihzers In 1904 all imports of fertilizers were coordinated by the
Tarwan Governor-General’s Office In 1916 fertilizer subsidies to sugar cane
farmers were discontinued The 1dea and practice of chemical fertilization
soon were diffused to farmers to othet crops The Tarwan Governor-
Genetal Office’s efforts in improving fertilization practices in rice field
were less wvigorous In 1908, model green manure fields were set up in
many places of the 1sland for demonstrative putpose In 1918 green manure
demonstration was discontinued, but technicians were dispatched to all counties
to handle distribution of seeds and fertilizers and to extend improved
culture technique In 1920, construction of hog sties and compost house
were subsidized to encourage the use of manure and compost During this
period, farmers were more or leas left to themselves to supply their own
fertihizers with some technical assistance from the government This was
also the period native (Chailal) rice varieties were being selected and
japonica type being introduced

After 1926, Ponlar rice was rapidly extended in Taiwan and heavy
chemical fertilization 1n rice field began Taiwan then shared the pros-
perities of Japan, prompted by World War I

¥  Thanks are due to Mr C M Wong, Specialist of JCRR Plant Industry
Division for his comments and contribution on the statement 1n this section
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The fertihizer consumption reached its peak 1n 1938 during the
pre-war period while the average rice yweld per umt area also broke
its record over the past The direct us® of o1l cakes which occupied more
than 50% 1n 1931 had been gradually replaced by mixed fertilizers (NPK
chemical fertilizers mixed with o1l cakes), and the maximum use of such
mixed fertilizers reached about 70% of the total consumption in 1941

Table 25 Fertilizer Consumption by Different Types
(1930 - 1943)

Proportion of different types (%)

Straight Mixture
Total gross chemical of o1l cakes
Year consumption Qi cakes fertilizers & fertilizers Others
MM T)H

1930 397 242 49 28 36 66 14 05 001
1931 387,331 51 52 35 19 13 23 0 06
1932 405 447 49 74 34 47 15 67 012
1933 431 449 47 94 30 16 21 60 030
1934 528,874 44 23 38 29 i7 44 004
1935 534,924 41 46 3891 19 50 0 13
1936 604 207 35 45 41 54 23 00 001
1937 622 109 28 23 41 55 30 20 002
1938 648 890 28 67 35 41 35 90 002
1939 585 149 30 89 20 90 48 20 001
1940 495,184 19 84 12 58 64 00 358
1941 449 567 18 25 11 57 70 00 0 18
1942 378 072 21 58 25 42 53 00 —
1943 325 702 14 30 34 44 51 20 0 06

After the restoration of Taiwan to China, supply of chermmcal fertilizers
had been considered as one of the most important responsibilities of the
Government Rice and sugarcane production were histed at the top priorities
to recewe fertilizers and the disiribution policies fot rice were set in the

following manner

1 First stage (1946-1949) Since the supply of fertilizers was very
short, a uniform distribution of fertilizers was adopted to guarantee a fair

allocation to all rice growers

2 Second stage (1949-1952) TFertilizer supply was fairly adequate,
and the allocation was made on the basis of soil productivity Areas where
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the average yield were high received higher rates of fertilizer allocation
and low-yielding areas and vice versa

3  Third stage (1952—present) Allocation was decided according to
the soil productivity and past distribution records, etc Also, farmers are
allowed to adjust their tequest within a range of 50% of the standard allo
cation rates Additional PK-fertilizer and N fertilizer other than ammonium
sulphatie are allowed to supply farmers at their request

Rational fertilization of sugarcane with proper crop rotation based upon
climatic and soil conditions 18 another example 1n the technical innovations
of fertilizer use in Taiwan

Tobacco has become one of the important ciops in Taiwan after the
war Farmers tended to use heavy rate of N {o increase the ywield Re-
search studies have shown farmers to employ lower rate of N and high K
fertilizer to limit the yield below 2,000 kg per ha with high quality of
leaves, thus increasing the return to the farmers

Pineapple 1s a crop mainly planted on acid soils low in plant nutrients
and therefore heavy application of fertilizers 1s indispensable Dense plant-
ing 18 a twin brother of effective pest conirol achieving revolutionary
success 1n pineapple cultivation and 1t i1s only made possible by heavy rate
of fertilizers

The special features of fertilizer use in the post-war can be illusirated
as follows

1 Use of straight fertilizer materials Since soybean cake could no
longer be obtained at low cost after the war, use of chemical fertilizers
was demonsirated to farmers with satisfactory results

2 Acceptance of locally produced N-fertilizers For years, Taiwan
farmers have been accustomed to use ammontum sulphate which was most-
1y all imported product In view of the availabilities of resources, manu-
facture of calctum cyanamide, nitrochalk, mnitrophosphate and urea was
considered more adequate by the indusiry authorities To overcome the
reluctance 1n accepting these types of fertilizers, sertes of fertilizer demons
trations and other educational programs were carried out As a result, the
production of these fertilizers has nevet been interrupted by the sluggish
sale



3 Importation of potash Taiwan does not produce potash fertilizers
Numerous field experiments reveal that the application of potash can in-
crease the crop yield and bring farmers a good return In 1949, imporla-
tion of potash fettilizers was first financed by U S Aid After realizing
the importance of potash to the crop production, the Government has in-
cluded potash application 1n the regular program and the consumption reached
40,000 M T K;O in 1964

4 Stress of crop response and returns N 1s the dominant factor in
mcreasing the production of almost all crops in Tatwan The crop responses
to PK fertilizers are comparatively low Thetefore, the increasing use of
N-fertilizer reflects the fact that Taitwan farmers are fully aware of the
economic use of fertilizers in relation with the cost-return principle

The increase of fertilizer use in Tarwan can be illustrated by the dis
tribution figures (average of every 2 years) as shown in the following
table

Tahie 26 Fertilizer Distribution 1n Taiwan

(Umt M T)
(Index 1950-51=100)

Fertilizer Distribution

Year N Index PoOs Index K20 Index
1048 49 24,838 46 7,991 63 254 5
1950-51 53,997 100 12,780 100 5,471 100
1952 53 69 542 129 23 612 185 13 796 252
1954 55 82 675 153 28,207 221 17 037 311
1956 57 93,845 174 31,324 245 21 535 394
1958 59 102 244 189 33 995 266 27 772 508
1960 61 101,744 188 30 551 239 29 229 534
1962 63 119 816 222 32 408 254 35 065 641
1964 (est) 142 000 263 38 400 300 43 000 786

5 Extension of organic manures During the war time and immedia
tely after the war, the fertilizer supply was tnadequate, and consequently,
utilization of organic manures were highly encouraged Compost consump
tion was recorded at 16 8 million tons in 1943 Consiruction and repair of
compost shelters program was inttiated in 1950 to encourage farmers in
making compost of better quality An average of 89 million tons of
compost are being applied annually by farmers



Use of green manures was highest in 1948 with 38 muillion tons In-
troduction of astragalus (Chinese milk vetch) to utilize fallow field 1n
winter season has been successful The tral planting of Lana vetch in
southern areas has also gained confidence among farmers As more slope
lands are being developed for growing fruits and other crops, extension of
cover crops on slope land along with other soil conservation practices has
become popular since 1960

In order to strengthen the extension education on optimum fertilization,
experiments on response of major crops to fertilizers and fertilizer demons-
tration on local fields have been undertaken in a large scale Aboui 961
field demonstrations on 216 townships are conttnuously undertaken by
farmers’ associations through the sponsorship of Provincial Food Bureau
and other government agencies These demonstrations have been success-
ful 1n overcoming partly the farmers’ dishke for calcium cyanamide and
application of urea fertilizer A more balanced application of NP K has
also been proceeded and accepted by the farmers

D. Improvement of Cultivation Technique*

Bestdes breeding improvement and chemical fertthization, many im-
provements have been made in the cultivation technique and pest and di-
sease control

In 1908, the Government promulgated the regulations governing the
eradication and prevention of crop disease and pests As to close planting,
the number of rice seedlings planted 1 each Tsubo (6 x 6 feet) was raised
from 37 to 49 1 1922 and later to 60, so as to increase yield For this
purpode, the Agricultural Experiment Station also invented a deep-plowing
plow for extension among farmers In 1924, weeding was officially en
couraged by the agricultural agencies of the government Cooperative
planting of rice was promoted in Southern Taiwan among 500 farming
groups

After Tarwan was restored to China 1n 1945, intensified efforts have
been made to tmprove the cultural practices on crop production in order
to make effective use of limited land resource

*  Comments received from Mr H S Chang, Secretary-General of JCRR
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In early 1950’s, the average yield of pineapple was 10 metric tons per
hectare In 1954, a prelimmnary study of planting density on pineapple
was initiated and 1t was found that the unit yield could be significantly
mcreased with increase in number of plants A 50% increase 1in unit
yvield was obtained when the planting density increased from 18,000 to
40,000 plants per hectare The unit yield of pineapple raised from 10
M T per hectare 1n 1950 to 1827 MT per hectare in 1962

The success 1 making synthetic compost from which mushroom makes
its upright growth and the improvement in mushroom culture and the
selection of destrable mushroom strains adaptable to the natural environ
ment of Taiwan have made possible the development of rapidly growing
mushroom industry and 1ts export

The demonstration project for the improvement of tea culture has
brought about significant increase in unit yield and regenerating the vigor
of tea bushes The demonstration plots have shown a 80% increase 1n

unit yield

The 1ntegrated demonstration on improved rice cultivation combines
all the improved techniques from land preparation to harvesting intd a
package treatment, and the yield from the demonstration plots has marked
an increase by 18 53% over the check plots It 1s believed that the inte
grated rice demonstration has paved the way for breaking thiough the
bottleneck in increasing the rice yield

The development and improvement of 1nter-cropping system and relay
interplanting cultural practice have enabled fatmers in Taiwan to grow
more new crop 1n winter and the other crop seasons to increase futrther
the index of multiple-cropping and more intensive use of himited land
resource Rotational cropping and rotational irrigation systems were also
introduced into the agriculture

Efficient use of fertilizers has been one of the main iargets of the fer
tilizer program administered by the Chinese Government Recent findings
have revealed that split applications of nitrogenous fertilizers and potlash on
rice are more effective than one single basal dressing in increasing the
grain yield Recommendations on such practices are being made to the
farmers for general adoption
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In the past two decades after the World War II, many new kinds of
pesticides and small power tillers were introduced into Taiwan

Losses of crops from disease and pe3t 1n Taiwan have been estimated
at 18% of total agricultural production The measures for preventing
these losses were long time delayed by the short supply of efficient pes-
ticides With the rapid development of pesticide manufacturing industry
since 1950, the work of plant protection has entered into a new era of
agricultural technology In 1960, a total consumption of pesticides amount-
ed to more than NT$25 million About 85% of the total farm families
applied pesticides for various crops For rice crop only, about NT$13 mil-
lion of pesticides were applied The most important items of pesticides
include BHC, Warfarin, Parathion PM and Cerasan Lime The successful
controls of pineapple mealbug-wilt, citrus disease and fruitfly and soil
pest are the ouistanding examples contributing to the increase of farm
production and export

Besides the application of pesticides for crops, rats control with war-
farin was also systematically carried out In 1957, about NT$20 million
of budget was provided by government with JCRR subsidy for carrying
out this program

The ncreasing use of weedkiller 1n recent period 18 a new direction
This trend 1s completely responsive to the complexity of crop pattern and
labor saving in farming practices The number of small power tillers used
by Taiwan farmers raised from 7 sets in 1954 to over 6,600 sets 1in
1962 and about 10,000 sets in 1964, alleviating the labor shortage during
farming peak seasons and generating both labor-saving and output-effect
due to deep plowing and work performance on time After several years
research and experimentation, a set of implements forsweet potato culture
and a type of drying bin for artificial drymg of grain crops have been
developed for practical use for time-saving in sweet potato culture and
drying harvested grains 1n the rainy season

— 64 —



Chapter VI

Institutional Frame for Agricultural Development

A. Agricultural Agencies

One of the important factors contributing to favorable agriculiural de-
velopment 1n Taiwan was the agricultural institutional reform and political
measures Polictes and measures have been apphed with flexibility and
thoroughness As weakness became evident in operation, legislation was
quickly modified to ensure that the intended objectives were attained
The policy measures were applied on a scale and with an intensity com-
mensurate with ends in view To handle the agriculiural development
program, there were many public and private agencies and organizations
which may be conveniently grouped under seven headings These are
government agricultural agencies public and private agricultural corpora
tions, agricultural financial wnstitutions, agricultural experimental and
research orgamizations, agricultutal colleges and vocational schools, profes-
sional farmers’ organmizations and local self-government of township offices

The highest government office responaible for agricultural administra-
tion 15 the Depariment of Agriculture and Forestry under the Ministry
of Economic Affairs of the Central Government

On the provincial level, the Taiwan Provincial Depariment of Agricul
ture and Forestry has overall charge of admimistrative affairs relating to
agricultute The PDAF, as the Department is called, has under 1t a For-
estry Bureau, a Fisheries Buteau and 2 Mountain ReSources Development
Bureau to take charge of forestry and fisheries administration and deve-
lopmen* soil con3ervation and marginal slope land development, respectively

Under the Taiwan Ptovincial Government there 13 a Food Bureau in
charge of food production collection and distmbution and admimstration
of food policy A Land Administration Bureau was set up under the pro-
vincial Department of Civil Affarrs, and the land reform progiam was car-
ried out under the geneiral supervizion of this Buieau

A Water Conservancy Bureau unde: the Provincial Depaitment of Re
construction has charge of all matiets relating to water conservancy and
water resource develorment in Tarwan
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Those government offices constitute the first group of agiicultural
matitutions The second group 13 composed of five corporate bodies, na-
mely the Taiwan Sugar Corporation, the Tarwan Pineapple Corpoiation,
the Taiwan Agricultural and Forestry Development Corporation, the Tai-
wan Ta Shueh Shan Forestry Corporation, and the China Fisheries Cor-
poratron Organized as business enterprises, each of these corporations
plays an important part in the development of one sector of our agricul-
tural economy

The third group of agricultural mstitutions consiats of financial organi-
zations, of which there are two the Land Bank of Taiwan and the
Cooperative Bank of Taiwan It was the Land Bank of Taiwan which
handled the issuance of the land bonds in kind used for the purchase of lands
from the landlord during the implementation of the Land-to-the-Tiller
program 1n 1953 The main business of the Land Bank of Taiwan 18 to
provide loans 1n terms of long and intermediate periods to farmers and
their organmizations In addition to a variety of banking services to the
farmers’ aasociations and cooperatives, the Cooperative Bank of Taiwan
lays special emphasis on extending various kinds of agricultural short-term
credit to farmers, fishermen, and farmers’ organizations

The fourth group of agricultural institutions in Taiwan 15 compoded
of experimental and research organizations, of which there are some thirty
odd They include research institutes, experimental stations, improvement
stations, multiplication stations, experimental farms, and breeding stations
Each of these experimental and research organizations 1s interested in the
study of one particular crop or a group of several crops or one particular
aspect of agiiculture Some are organized along regional lines, while others
are province-wide 1 scope Admimstratively, most of them belong to the
Tatwan Agricultural Research Institute, the Taiwan Provincial Depart-
ment of Agriculture and Forestry, and the Taiwan Sugar Corporation

Two colleges of agriculture, the National Taiwan Univeraity at Taiper
and the Provincial Chung Hsing University at Taichung are engaged 1n
agricultural education as well as in agricultural research In addition,
there are a Provincial Junior College of Agriculture, a Provincial Maritime
Junior College, 41 Senior and Junior agricultural vocational schools, three
fishery vocational schools, and a Tea Vocational School All these agticul
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tural colleges and vocational schools have trained large numbers of agricul
tural workers and technicians to meet the increasing demand for such per-
sonnel 1n the province

The professional farmers organizations include mainly the farmers’ as
soctation3 organized by the farmers as muliiple purpose agricultural coopera-
tives and the irrigation associations organized by the farmers on irrigation
district basis for water management and distribution and maintenance of
irrigation systems and canals More detailed account 15 given in the later
section of this chapter

The last but not least group of agricultural institutions comprises the
township offices Being the basic admimstrative units and mtimate contact
with the farmers at numerous points in their daily Iife, the township of-
fices play a very important part in promoting agriculture It was through
the township offices that all the land reform measures that have been car-
ried out 1n Tarwan in the last dozen years or so wers implemented at the
local level It 13 also through the township offices that all government
agricultural policy 1s enforced

As one of the important agricultural mstitutions, the Chinese~American
Joint Commussion on Rural Reconstruction (JCRR) has played a prominent
part in agricultural development in Taiwan JCRR in the last 14 years,
has been providing both technical and financial assistance to various spon-
soring and cooperating agencies and organizations on project basis for
agricultural and rural development

To further understand the contributions of those agricultural institu-
tions to agricultural development, some analysis should be made on their

financial allocations and activities In this review four main categories of
agiicultural financing are classified as Table 27

Table 27 1s mntended to give a general picture of agricultural financing
in Taiwan for FY1961 Attention 13 drawn to the role played by dif-
ferent agencies The JCRR’s financial assistance i the overall agricultural
financing 1s most noticeable  JCRR’s FY1961 allocations contributing
to agricultural capital formation are about three times as large as the
total amount of funds put up for this purpose by the government of all



Tabie 27, General Situation of Agricultural Financing
i Taiwan FY1961 (Unit NT$1,000)

Agricultural
Fixed Improvement  Admimis- Agricul-
Fund Capital Disburse- trative tural
Sources Investment ments Expenditure  Credit Total
JCRR 321 753 111 137 17 780 80,000 530 670
Grant 124 355 111 137 17 780 — 253,273
Loan 197 398 — — 80 000 277,398
Government 109,864 90,225 67,044 — 267 133
National — — 300 — 300
Provincial 45 533 57 877 39,209 — 142,619
Prefecture[City 46,334 22 340 12 535 — 81,209
Townshtp 17 997 10 008 15,000 — 43 005
Agricultural Pub
¢ Enterprises 203,796 41 767 — 561 993 807 556
Banking
Institutions - —_— — 408 797 408 797
Farmers’
Organizations 254,979 15,755 — 645,151 915 885
Private Farms 653 793 — — — 653 793
Total 1,544 185 258,884 84,821 2 695,941 4 583 834

Source  Statistical Review of Agricultural Financing in Taiwan and JCRR
Coniributions unpublished JCRR Report December 1961

levels including provincial, prefecture/city and township governments or a
little over 50% more than the total investment made by all agricultural
public enterprises, such as Taiwan Sugar Corporation, Taiwan Food Bureau,
Taiwan Forestry Bureau, etc, or about 25% more than the funds provided
by all farmers organizations including farmers’ associations, farm irriga-
tion associations, marketing cooperatives, etc

Of the total expenditure for various agricultural improvement projects,
JCRR’s approptiations were NT$111,137 thousands or about 43% of the to-
tal expenditure 1n the year under 1eview This amount 1s a hittle over
30% more than the funds furnished by governments of all levels for this
purpose, or one and half times more than the amount put up by all public
enterprises, or about seven times the amount provided by all farmers’ or-
ganizations An 1llustration of metching fund svstem in operation between
JCRR and sponsoring or cooperating agencies 1§ given below
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Table 28 An Illustration of Matching Fund for JCRR
Supported Projects 1 FY1961
(Unit NT$1,000)

Sponsor’s Contributions
JCRR Prov & Gov’t

Fund Local Enter- Farmers Private
Alloca- Govern- prises Orgam Farms
Activities tions ment & Banks zatwoons & Others Total
1 Crop production 32,403 5,526 1 441 1 155 8 453 48 978
Livestook
Production 24,019 2,400 —_ — 23000 49 419
3 Water Use and
Control 227 017 37,304 — 172 925 — 437 246
4. TForestry and
Soil Conserva-
tion 21 922 917 14,901 — 5,535 43,275
5 Rural Orgam-
zation 14 893 6 368 — 6,729 — 27 990
6 Agri Extension 21,096 8,261 —_ 12 754 265 42 376
7 Agrn Credit 80 972 — 10 70 — 81,052
8 Economic
Research 5,722 1,415 279 —_ — 7 416
9 Fishel es 28,500 14,302 — 2661 31534 76 997
10 Rural Health 20 228 17,669 — —_ 200 38,097
11 Agri Research
& Education 15,538 — —_ — — 15,538
12 Rural Electrifi-
calion 5 800 — — — —_ 5 800
13 Miscellanecus
Protects 14 780 — — — — 14 780
14 Admimstration 17,780 — — — — 17 780
Toial 530 670* 94 162 16,631 196,204 68,987 906 744
Percentage 58 52% @8% 183% 21 65% 7 6&% 100%
41 48%

Source Statistical Review of Agricultural Financing in Tarwan and JCRR
Contributions unpublished JCRR Report Dec 1961

* 4752 of the amount of NT$530670 000 was used as grants-in aid and 525%
as loans

Table 28 iMlustrates the amounts of matching funds required of and
provided by the sponsoring agencied in the operational projects inmifiated or
jointly mmtiated by JCRR It should be pointed out that most of JCRR’s
pro ects are aimed to provide the necessary imitiative for new developmental
operations and to stimulate the sponsoring agencies to furnish additional
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budgets for such operations A3 shown in Table 29, government budgets
for FY 1961 spent for the agricultural improvement and development acti-
vities at different levels are 750% for provincial, 343% for prefecturefcity
and 676% for township The scarcity of government fund for agricul-
tural operations 1s evident from these figures This fact indicates that
JCRR’s provision of funds for agricultural operation 15 quite significant in
helping government to carry out the various agricultural projects Such
integrated development programs of agriculture through a close relationship
between JCRR and governments were centered in the Four year Agricul-
tutal Development Plan Appropriation of funds for agricultural operation
13 more ot less based on the priorities set up by planners and top offi-
ctals They include the following principles (1) to ensure enough sup-
ply of foodstuff for domestic consumption to meet the need of increasing
population (2) to expand the agricultural exports to earn foreign ex-
change (8) to develop the natural and human resources to increase agri-
cultural productivity as well as providing more employment opportunities
to rural people &

Tahle 29 Budget of Governments at Different
Levels for FY1961 (Umit NT$1,000)

Provincial Prefecture/City Township Total
Per Per Per Per
Items Amount cent Amount cent Amount cent Amount cent
Overall
Expenditure 1902800 10000 2368407 10000 636875 10000 4908082 10000
1 Education 405545 2132 828943 3500 111668 1754 1346156 2743

2 Economic
Reconstruction 212225 1115 316442 576 63131 991 411798 839

1) Agri nvest
ment 45533

46334 17997 109 864

2) Agri improve ) s ) 2% ) 440 ) 408
ment 57 877 22340 10 008 90 225

3) Agrt adminis
tration 39209 206 12535 053 15000 236 66744 136

Total for agn 142619 750 81209 343 43005 676 266833 544

4) Other economic
reconstruction 69 606 365 55 233 233 20 126 315 144965 295

8 Health and

Sanitation 68 343 359 102057 431 32314 507 202714 413
4 Social Welfare

& Relief 100 349 527 33041 140 11363 178 144 753 295
5 Other 1116338 5867 1267924 5353 418393 6570 2802661 5710

Source  Statistical Review of Agricultural Financing in Taiwan and JCRR
Contributions unpublished JCRR Report December, 1961

¢/ T H Shen, Agricultural Planning and Production p 24 Tawper Tawwan,
China, March 1958
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Basing upon the above piinciples, a large portion of gove.nment bud
get and JCRR fund 13 allocated to the investment 1n resource development
progiams, such as water resource, foresiry and fishery production bases
Appropriation to agricultural research, extension and 1mprovement stands
at the next Except the government agencies and JCRR, public enterprises,
Farmers’ Associations, Irrigation Associations and private farmers are also
the important units contributing substantial nvestment for the agricul-
tural development

B. Farmers' Associations

The present organization of farmers’ asjociation m Taiwan was tor
med through the amalgamation of two different farmers’ organizations,
namely, the farmers’ association and industrial cooperative

The firat unification of two organizations took place 1 January 1944
and separated agamn 1 1946 The second unification was seen 1n 1949,
when the {113t step of the land reform program started In 1953, it was
reorgan zed cnd became the multi-purpose cooperative to carry out a num
ber of functions which include the promotion of farmers interest, advance
ment of farming knowledge and skill, increase of their production, 1m-
provement of therr living conditions and development of the rural eco

nomy

The first farmers adsociation 1 Tarwan was established at San-Ko-
Yung of Taiper prefecture 1n September 1900 Laitle 13 know of this as-
sociation’s activities Up to 1908, the sixteen farmery associations were
successfully established They were organized by the admimstration under
the local top officials 1n cooperation with landlords and community leaders
The purposes of these associations were aimed to improve farm piactice,
introducing new seeds and purchasing fertilizer Before promulgation of
The Regulation Governing the Farmers Associations i Taiwan in 1908
they had had no legal basis of activities After i35uance of the regulation,
only 12 {farmerd’ associations were left, one each in prefectural level and
their activity was emphasized in agricultural improvement and extension
The government started to effective control over their formation and activities
Compulsory recruiting of members and compulsory collection of dues and

¥ S C Hsieh, '‘Farmers’ Organization in Taiwan and Their Trends of Deve
lopment’, Industry of Free China December 1963



government subsidy wete legally gtanted 1In 1927, as a tesult of the re
adjustrrent of adminisirative territories, the number of farmers’ association
was limited to one each in the eight prefectures This means that farmers’
association 13 an associated unit of government administration serving an
mmportant transmission belt to introduce new technology mnto agriculture
through its strategic link between the administrators and the farmers
Therefore, 1t was effectively organized with the strong government support
and control Agricultural mmprovement stations were established in each
prefecture to supply the information of new technology to farmers’ associa-
tions

The annual expenditure for the associations which accounted for 273, 093
yven 1n 1908, increased to 703,610 yen in 1919 or by 16 times in 1931,
the period of technological maturity in agriculture, the associations’ annual
budget amounted to 1,592,324 ven and the total number of agricultural
technicians 1n the associations was 1,148 Their activities were also expand-
mg gradually 1t included warehousing, cooperative purchase of chemical
fertilizer s, rice improvement, extension of agriculiural skill and practices,
improvement of livestock and poultty, livestock insurance improvement of
sericulture and reforestation, farm survey and conducting of agricultural
seminar # Each association had its own crop and livestock experimental
farms to test the new technology To be affiliated with farmers’ associa-
tions 1n prefectural level, there were small agricultural units in village
level In 1944 the year when the agricultural association organizations
were amalgamated, the total number of small agricultural units reached
4,891 The agricultural units consisted of different kinds of units, such as
small agricultural practical units, societies, companies, etc The main acti-
vities of small agricultural umits were to conduct the following common
items, (1) extension of new agricultural practice, (2) arrangement of land
rent dispute between landlord and tenant, (3) seed multiphcation (4) fer-
tilizer distribution, (5) crop cultuie and growing, (6) ammal rawising, (7)
1rrigation, (8) agricultural contest, etc$”

According to the “Order Governing Farmers’ Associations in Taiwan”
which was 133ued by the goveinment i 1937, the farmers’ association was

¥ Yearbook of Farmers’ Association Provincial Government General 1931

¥ Min hstoh Kwoh Farmers’ Associations and Their Contributions toward
Agricultural and Rural Development 1n Taiwan JCRR October 1963



reotganized to the two-level systems, provincial and pirefectural The branch
offices were orgamzed 1n every township, and local committees were ap-
pointed at every village for coordinating their activities After reorganiza
tion of farmers’ associations in 1937, the integrated system for implement
ing government agricultural adjusiment plan was completely established

The movement of industrial cooperative in rural area was quite dif-
ferent from that of farmers’ association It was completely based on the
general piinciples of cooperative society Before promulgation of “The Re
gulation Goverming the Industrial Cooperative mn Taiwan” n 1913, 16
cooperatives had been established, of which were almost located in cities and
towns The major purposes of these cooperative societies were to finance
the small business and firms With the rapid industral development 1n
this period, financing problem was felt very difficult for small business

and firms

Financial discrimination of bank to those small business and firms
even worsened the general financial situation With the consideration to
this financial difficulty, government had encouraged the establishment of
Credit Cooperative under the special amendment to the civil law After
promulgation of the cooperative regulation in 1937, the total number of
cooperative societies expanded very rapidly in urban and rural areas It
reached 251 umits in 1920, and 500 1n 1940 The total membership was
2,760 1n 1913, and 1ncreased to 609,817 1n 1940, about one half of the total
number of families 1n Taiwan % However, 1n spite of a big cooperative
movement at township level, the establishment of federal organization
was prohibited until 1942 when the regulations were revised and the
Taiwan federation of industrial coopsrative was established The major acti-
vity of industrial cooperative 1n rural area was credit service in the early
period The activities of purchasing marketing utility servicz wetz under-
taken later In 1933 the warchousing service was added, the mult: purpose
cooperatives wers completed The activities of industrial cooperatives and
farmers association were different at the starting point but they gradually
intermingled each other and came out some confusion and duplication bet
ween the two organizations The sharp competition of two otganizations in
their business activities was felt necessary to be adjusted to the coordinat-

Y Vin hsioh Kwoh ‘Farmers Associations and Thetr Contributions toward
Agricultural and Rural Development in Tatwan” JCRR October 1953
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ed way to meet the requirement of national economic mobilization This
situation motivated the unification of farmers organization and industrial
cooperatives i 1943, resulting in a single and unified agriculiural associa-
tion The newly unified agricultural association was set up at the three
levels province, prefecture and township The activities performed by
the farmers’ association, livestock indusirial association, specified single co-
operatives, such as credit cooperative, purchase and supply cooperatives
were amalgamated into agricultural association Besides the provincial agri-
cultural association, an Industrial Cooperative Bank was established as the
central coordination unit of credit sections of township agricultural associ-
ations The small agricultural units were reorganized to the agricultural

practical units and considered as the basic bodies of township agricultural
association

The chairmanship of agricultural association at the three levels were
opened for the governor and the heads of local government The directors
and counselors were nominated by the chairman and appointed by the gov-
ernment The agricultural association became like a branch of goverament
agency to help 1its economic mobilization to achieve the war purpose

In the post-war period, agricultural association was retamned by the
Chinese government for a time In 1946, reorganization program for agricul-
tural associations was undettaken to separate it into two systems farmers’
assoctation and cooperative Basing on the Chinese regulations for two or-
ganizations, separation of the old agricultural association into two units
has led the farmers’ association to the non active organization This could
no longer meet the government programs for agricultural recovery from
war damage and needs of farmers Reunification of two organizations on
the different basis had been broadly recognized More specifically, such
movement 1n reorganization of farmers’ association was accelerated by ano-
ther social and institutional transformation of Land to-the Tiller program in
rural area The first reorganization thus was undertaken in 1949 when
land rent reduction program was completed, and the second reorganization

was undertaken 1in 1953, when Land to the Tiller program was successfully
started

Through the reorganizations in 1949 and 1953, farmers’ associations of
Taiwan have the specific functions and forms which were not ever seen 1n
Tamwan, China mainland and other countries A great difference hetween
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the piesent farmers’ association and the pte war agricultural association
18 that real membership is limited to the farmers and organization was
governed 1n autonomous way This 1s quite in accordance with the purpose
of land reform program in helping farmers to increase farm productivily
and {o raise farmers’ income and their social status

At the present time farmers' associations are organized at three levels
317 associations at the township level, 22 associations at the prefecture and
city level, and one assoctation at the provincial level Each association has
a board of directors and a board of supervisors, both directors and super-
visors being elected by the representatives’ meeting A general manager 1s
employed by the board of directors to be responsible for managing the
business of the association according to the decisions and policies of the
board of directors

Under each township farmers association there are three business opera-
tional sections in charge, respectively, of marketing and purchasing, credit,

and extension

There are two categories of members 1n a farmers’ association, namely
farmer members and non farmer associate members All farmer members
have the righv o elect officers and 10 be elected o any office of the
associavion

A farmers’ assoctation performs such services and offers such facilies
as cooperaittve marketing and processing of farm products, purchasing of
farm suppliec exiension of farm loans and accepiance of farmers’ deposis,
colleciton of rice for the Government, disirtbuiion of ferulizer to the farmer,
and ihe cponcoring of agriculiural exwension gervice and varwous rural
welfare services

The farmersy’ associafions tn Taiwan have successfully carried out
agriculwural ex.wension work in cloge coordinavion with governments of all
levels, agriculiural research inswrutes, agriculiural improvemen. s.a.10ng
and oiher 1nweresied agencies

Agriculiural exiension work underiaken by farmers’ aseociaclon includes
three phases farm exiension among adul. farmers 4-H club work among
rural boyc and girls and home economics extension among farm women
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The farm exienson program has been conducied on he bac ¢ pelicy
in dealing with i1he whole farm operaiuton, ins.ead of wich 1ndividual
projecte By 1961, the program had been adopied by 277 rownchipe A 10.al
of 527 .ownchip farm advicers, under 1he direcuion of coumy supervicora
and ihe Provincial Farmers’ Associauon, work wih adul. farmer: o fami
liarize 'hem wich new farm prac.ces, organize group discussions and hold
demonciravion on eelecied farms

The 4 H club phase of .he exiension program .raine rural young people
to become beuer farmers and home makers by eaching them improved
farm and home praciices, and 10 become beiier cnizens by raining chem
10 develop self reliance, self discipline and indus.ry

Each member of a 4-H club. carries our his own projec. such as growing
rice, vege.ables, or cwee. poraioces, ratsing pigs, pouhry or rabblis, orf i1m-
proving the home He follows the insiutuciuons of 1he wownship advicer and
keeps a compleie record of hic project In addiuon 0 carrying owr indivi-
dual projecis, 4 H club members also receive raining (n democracy and
leadership by conducung club meevings, giving talke, and making demons-
trauiore They engage in communiy services, such as vaccinaung poulry,
planuing roadcide irees, and exiermina.ng raid

Home economics exiension helps to improve che Iiving condiions of ihe
farmerc 1n Taiwan A owal of 10,735 4-H club girls have enrolled in 856
home economics and 4 H clubs, and 14,616 farm women have enrolled in
1,185 home improvement clube to learn how 1o use more home-grown food,
how (o plan healihful and mnexpensive meals with limited funds, and how
10 cook rice and vegeiables 10 precerve Jheir nutritional value

The agriculrural exiension program 1n Tatwan hag several dicuinguishing
charac.ericiics

Firsi, 10 18 a cooperauive program Many resources of the Government,
farmers’ associavions, and JCRR are jomned iogeiher in common

Secondly, advisory commiiiees a1 vhe provincial, county, township, and
village levels bring iogether represemacives of the coordinaiing agencies
and of ‘he farm people w0 help deermine policies and programs vhat meet

the needs of the farm people and .he objec.ives and goale of goiernment
agencieg
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Thirdly, there 1¢ a comprehensive pre-service and in cervice o -ining
program for exiension workers covering bo.h cubject mawer and ie=ching
methods

Fourthly, local leaders are trained and used in all thiee phases or the
agricultural extension work

Lastly, information services support and assist the extension piogram
in addition to carrying on many activities on an independent basie

It 1s the goal of the agricultural extension program in Tailwan so to
develop 1t as to meet the needs of the rural people and to be financed
and supported entirely from local recources

€. Irrigation Associahion

Elaborate systems of urigation and drammage have been constructed in
Taiwan For the maintenance and operation of the irrigation canals, as we
have already noted 1n a previoug connection, irrigation associations were
organized on a regional basis The first irrigation association was establi-
shed 1n 1922 Though they have been reorganized th.ee times in response
to the readjustment of water system, their guiding principles and functions
almost temained unchanged The legal phase of association 1s the semi auto-
nomous and public nature body

The last reorganization wag undertaken i1n 1955 in order to meet the
change of membership after Land to the Tiller program The functions of the
wrigation associations are emphaeized on the following points
(1) implementation, improvement, operation and management of the uriga-
tion and drainage engineering projecte, (2) water regulating and control
among canals and pumps under their jurisdictions and settlement of
disputes (3) land improvement including wind, sand in thewr control and
go1l and water conservation (4) prevention and elimination of practices
destructure or harmful to irrigation system (5) operation and management
of 1te own properties (6) to take up and assist 1n matters coordinated to
the government planning for .egional wrigation pirojects contiguous to the
Associations’ jurisdictional areas (7) preparing plans for hydraulic engi-
neering work in the jurisdictional aiea, (8) to take up .elated juricdictional
matters assigned by the superior organizations and other matteis coming
under 1ite juriedictione according to legal stipulations The irrigation asso-
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ciations will separately diaw up working measures pettaining to the above
functions to be approved bv their superior organizations ¥~

The membership of the irrigation association includes all beneficiaries
of ntrigation facilities in the respective area They may enjoy all the 1rit-
gation and drainage facilittes 1n the area and have the right of electing
representatives to the council and the duty of paying membership fees
There are at present 26 associations covering a total irrigation and drainage
area of about 490 thousand hectares About 528,000 hectares of paddy fields
out of a total of 872,000 hectares of cultivated land in Taiwan are
irrigated more or less with water from the irrigation canals

The annual revenue of the irrigation assoctation comes from the ordi-
nary membership fees collection which 1s governed by ‘The Regulation for
Collection of the Membership Fees” The budget 15 drawn up annually to
meet the needs of administration expenses, maintenance and urgent repair-
ing needs The membership fees are therefore different from association
to assoctation, but some hmits of maximum and minmimum are fixed offici-
ally and approved by the member representative meeting The special water
fees are generally collected from farmers in the benefited areas to repay
the construction loans

Of the total annual revenue, a 58 3495 1s spent on maintenance, 16 13%
on damage repairs and 7429 on irrigation management DBesides some re-
serve funds paying off from annual membership fees, surcharge fund are
also collected for damage repairs and contingent expenditures by 26 irriga-
tion associations Under the principle of self-financing and mutual coopera-
tion, the joint revolving funds are pooled and managed by a special revo-
lving fund committee to meet the urgent needs of individual irrigation
associations For this purpose, 55% of interest rate 13 paid to the deposii-
1ng associations and 6% against the borrowing of using associations

The operation of water use and control by the irrigation associations
are governed by the Water Law and other regulations A water right
of using surface water, ground water or surplus water for any agen-
cies should be registered But some priority of water use 1s manifested in

3 K T Chang Tsuel-Yuan Tsat and 8 T Hsu Operation and Marntenance
of Irrigation in Taiwan Far East Reglonal Irrigation Seminar pp 360 369
May 112 1961, Taipei, Taiwan, China
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the Water Law for adjusting the conflicts between different water use and
water allocation 1in the irrigation association When the water supply 13
short, top priority 13 to be given to the firot registeced users

Maintenance work of irrigation facilities 13 divided into four categories,
regular ma.ntenance, annual up keep, flood conirol and special repairs
Every year, the irrigation association conducts an over all inspection of
irrigation facilities and works out a plan for carrying out annual repairs
to these facilities and repair of important projects If local labor is desir-
able for these repairing works, labor should be provided by the benefited
farmers during slack season #7

Irrigation has been improved in recent years through canal lining land
consolidation, rotational irrigation, and ground water development As a
result of using concrete lining, the loss of water through seepage which
had been estimated to be as much as 40 per cent in the case of the Chianan
Canal before lining, can be stopped and much water saved By means of
land consolidation, small plots of land are grouped together into units of
eight to 12 hectares each, and five or six such group units with a total
area of 50 hectares form a rotational area” which will receive water
according to a prescribed schedule By means of rotational irrigation, not
only water can be saved, but also an increase of production can be obtai-
ned The saving of water through rotational 1rrigation 13 especially needed
1in regions where the area of irrigation 1s to be expanded or where there 1s
an inevitable shortage of water By the end of 1961, 302 deep wells had been
constructed in the Yunlin Changhua area where ground water 1s abundant
Ground water development resulted 1n a very high benefii-cost ratio, beca-
use the supplementing of surface flow with ground water made 1t unnece-
ssary to construct extensive canal systems and control structures

The development of 1rrigation in Taiwan has brought many advantages
to the farmer and to the farm economy as a whole First, it increases the
intenstve use of land It converts dry land into paddy fields, which can
then be planted to two or three crops a year under a multiple cropping
system Secondly, it stabilizes per unit yield and even increases 1t Thirdly,
1t makes possible for the superior varieties, the fertilizer and other culture

% K T Chang, Tsuer Yuan Tsai, and S T Hsu Operation and Maintenance of
Irrigation in Tarwan’® Far East Regional Irrigation Semmar pp 360 363 May
1 12, 1961, Taipei, Taiwan, China
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techniques and practices to ptoduce the best resulis

In Taiwan, the problem 1s not only just to provide water for irrigation,
but also the enforcement of controlled irrigation for economic and efficient
use of water By controlling the irrigation, it 1s possible to adjust the flow
of water to the demand for 1t, adjust 1t to the needs of particular crops,
and control the volume of water as well as the time of 1ts inflow These
are the new functions of the trrigation associations of which operations
should be emphasized 1n the future

D. Human Factors

The human factor has played a very important role in agricultural
development 1n the last 50 years Two colleges of agriculture, and one junior
college of agriculture are engaged in agricultural education as well as n
agricultural research In addition, there are agricultural vocational schools,
fishery vocational schools and a tea vocational school for education and
traimning of lower level of agricultural technicians working at the township
and county levels Al these colleges and schools have trained a large num-
ber of agricultural workers and technicians to meet the increasing demand
for such personnel in the province The abundance of technical personnel and
the high quality of their performance have contributed materially to the
successful implementation of the numerous measures and programs for the
1mprovement of both the quantity and quality of agricultural products The
following table indicates that 77% of graduates from College of Agriculture,
National Taiwan University during the period of 1949-1959 was engaged 1n
the agricultural education, research and agricultural corporations This fact
implies that the large number of technicians educated in colleges and voca-
tional schools are working in their own special fields of agricultuie

Table 30 Job Distribution of College Graduates

Type of Job Number of Percentage
persons %
Agricultural Education 208 281
Agricultural Research 209 283
Public Enterprise of Agriculture 152 206
Private Enterprise 73 99
Agriculiure and Bdsiness 17 23
Otheis 41 55
Unknown 39 53
Total 739 1000
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Another important human factor contributing to agricultural develop-
ment in Taiwan 1s, without doubt, the 1intelligence, skill, and receptivity
of the farmers themselves The 1960 Agricultural Census shows that 5075 of
farmers have received more than primary education However, their literacy
exceeds more than 60% Being able to read and write, they are eager to
learn new techniques and methods They are receptive to new ideas and
willing to undertake new experiments They will gladly iry out new wvari-
eties or pesticides The 1960 Agricultural Census also reported that more
than 40% of farm families adopted new techniques of crop culiivation and
kept farm record About 1825 of total farm families participated in the
agricultural traiming and seminar courses held by farmers’ associations

The farmer 1n Taiwan has other good qualities to command himself One
of these 15 the spirtt of self-help, which expresses itself in the form of
local initiative and desire for progress Amnother 1s his active participation
i all agricultural development programs, without which no agricultural
operational program can be smoothly and effectively carried out A further
characteristic 1s the farmer’s law abiding spirit and political consciousness
He knows the importance of cooperating with the administiative authorities
by strictly following the rules and regulations promulgated by the Govern
ment for the implementation of specific programs This sense of civic
responsibility on the part of the farmer has made 1t easy for the Govern-
ment to introduce new measures for agricultural development which will
command popular support

All agricultural development projects have been undertaken with the
hope that the local governments or otganizations will eventually take over
the responsibility of sponsoring and executing all long term reconstruction
projects, so that they may be carried on without interruption and become
a permanent part of the activities of the rural community

At this point it 15 important to emphasize that all agricultural deve
lopment programs in Taitwan have originated 1n the farmers’ felt needs
and geared to the national policy of increasing agricultural productron
on the one hand and improving the farmer’s standard of living on the other

E. Land Reform

The agriculture of Tatwan, before implementation of the land reform pro-
gram 1n 1949, had been faced with certain basic problems Among these the



scarcity of farm land had long been the most serious With the increasing
agricultural population the farmers had to cultivate their small plots of
land in the face of an underemployed labor force and a shortage of capital
Under these conditions there had developed an irrational system of land
tenure under which serious disputes between landlord and tenant often
arose The average farm rental rate was fixed at approximately 50 percent
of the total annual main crop yield, in extreme cases 1t was as high as
70 percent In addition to the high rent the tenant often had to pay the
landlord “key money” for the renewal of the lease Further, the lease had
no definite period and might be terminated by the landlord at any time
Most contracts were made verbally, and only in exceptional cases were
they put into written form With the limited farm land and the srrational
tenure system, rural underemployment presented a serious problem The
cash tncome of tenants from farming was often insufficient to cover living
expenses and farmers and farm labourers depended on additional income
from off-farm employment Low income, low capital input, surplus labor
and the small size of farms constituted the major obstacles to the intro-
duction of modern techniques 1n agriculture in Taiwan #

In order to seek a solution to some of the above problems and lay the
foundation for future agricultural development, the government m 1949
set out to implement the rent reduction and the Land - to - the- Tiller pro-
grams They were aimed at termmnating the traditional land tenure system
and raising the farmer’s standard of living

Farm rent reduction was carried out 1n 1949 The program called for
the compulsory reduction of all farm rental rates from an ~verage of 50
per cent to a maximum rate of 375 per cent of the annual main crop
yield A total of 260,000 hectares of tenanted lands was affected by the
program, and about 300,000 tenant families were benefited thereby

The sale of public lands to their incumbent tenants was begun in 1952
By the end of 1961, a total of 96,000 hectares of public land had been sold
by the government at a price 25 times its annual crop yield More than
200,000 tenant families have acquired land ownership under this program

¥ H S Tang and S C Hsieh, Land Reform and Agricultural Development in
Taiwan’ The Malayan Economic Revetw Vol VI No 1 Apnil 1961
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The Land -to-the Tiller program began in February 1953 Under this
program the Government compulsorily purchased all private tenanted hold-
ings exceeding three hectares of paddy land or six hectares of dry Iand
from the landlord and resold them to their tenant cultivators Both the
purchase and the resale prices were fixed at 25 times the annual crop
vield The tenant - purchasers paid the purchase price to the Government
m 20 semt annual installments spread over a pertod of ten years The
Government compensated the landlord for his land by paying him 70 per
cent of the land price with land bonds redeemable 1n kind and 30 per cent
with stock shares of four government enterprises About 140,000 hectares,
or 60 per cent of the total private tenanted land, were purchased by the
Government and resold to 200,000 tenant families who, as a result of this
program, have become independent owner operators

Some important changes were seen in the agrarian structure as the
result of this government land policy

Changes in tenancy Before 1949, 39 per cent of the total farm famailies
i Taiwan were tenant farmers They were reduced to only 17 per cent
of the total in 1957 Changes 1n the number of owner farmers were also
accompantied by a change in the acreage of owner cultivated land Of a
total area of 680,000 hectares of private cultivated land, the proportion
cultivated by owner farmers was increased from 61 per cent to 85 percent

Changes 1n size of land holding Another important changes 1s in the
size of individual land holdings Those who had less than three hectares of
land were increased from 58 per cent to 77 per cent of the total private
farm land, while those who had three hectares and above were reduced
from 42 pet cent to 23 per cent The above ttend can also be noted in the

figures for landowner (including owner farmer) families In 1952 there
were only 610,000 landowner families, 93 per cent owned land under three
hectares In 1955 the number of landownecs families increased to 790,000
families, of which 96 per cent owned land under three hectares

As the transfer of land ownership under the Land-to-the Tiller pro
gram in Taiwan has not involved very much the split of large land holding
mto small land unit as 1n the cases of land reform in other countries, and

¥ H S Tang and S C Hsieh ‘Land Reform and Agricultural Development
1in Taiwan’ The Malayan Economic Review Vol VI, No 1, April 1961
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as the tenant farmers had assumed managerial responsibility of theu farm
operation even before the land reform, the implementation of the program
produced neutral effect on the operation unit of the farm size and the farm
management and organization It has also resulted 1n the adoption of mul-
tiple-ciopping farming and subsequently rapid growth of land productivity
It also provided increasing working opportunsties to utihize the surplus
labor in agriculiure TUnder the serious shortage of land resource and high
pressure of populatton in agriculture, the tmplementation of land reform
has brought the new owner cultivators incentive to engage tn the labor
mtensive and diversified farming

Total agricultural production increased by about 21 per cent during
the period of 1950-1955 Total crop production increased by 15 per cent
and livestock production by over 90 per cent With respect to crop produc-
tion, there were substantial increases in the output of rice and other cash
crops An important coniributing factor was the rapid mcreases 1n labor
input and working capital, indicating 7 per cent and 75 per cent respect:
vely Although 1t 13 difficult for us to separate the effects of land reform
program and other factors on agricultural production at the present time,
1t 18 reasonable to conceive that a large share of increase in agricultural
productivity has been motivated by the land reform program

F. Rural Health and Nutrition®

Rural health m Taiwan before 1fs reliocession to China was only
rudimentary At the time of retrocession, even such rudiments as there
were disintegrated Rural health tn Tatwan 1s therefore constdered a recent
achievement of the Chinese Government, particularly after 1949 when the
US, UN and other foreign aid agencies started {o play their important
roles in its promotion

At the time of retrocession, the health condition in Taiwan was bad
Hospitals supported by the government and charity organizations were few,
all 1n dilapidaied conditions and located exclusively in major cities There

* Reference 1s made to Major Achievements 1n Health Program and Its [mpact
on Socto Economic Development 1n Taiwan’ by Dr S C Hsu Chier of JCRR
Rural Health Division PFebruary 1965 and ‘Agncultural Development on
Taiwan Since World War II Chapter 19 Rural Population and Health by Dr
T H Shen Chairman of JCRR published by the Cornell University Press
1964
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were no health organizations in either urban and rmal areas Malatia and
other major communicable diseases such as smallpox, the plague, cholera,
and rabies were rampant Environmental sanitation was bachwatd and most
of the waterworks were either out of function or inadequate to meet the
needs of the people Food was scarce The caloric intake of the people was
low and nutritional deficiency diseases were common Life expectancy was
low and death rate high

The measures taken by the government to overcome these difficulties
were control of diseases, establishment of a network of province wide rural
health units, improvement of environmental santtation, nutrition program,
etc

With US aid for equipment, building and advanced training, a modern
serum and vaccine laboratory was established by amalgamating early in
1950 the two biological units of the National Tarwan Untversity and the
Provincial Health Department Ever since the laboratory has been providing
all the biologicals that are up to international standards to meet the local
needs Smallpox, the plague and cholera broke out on the sland during
the first few years after retrocession They were soon biought under com
plete control, although thete was a transient recurrence of paracholera in
1962

Malaria control deserves special mention There were estimated to have
been 1 2 million cases of malarta annually out of 6 5 8 1 million people
priot to 1952 As a result of the vigotous control program supported jointly
by US aid and WHO, the disease 1s now eradicated

The Chinese Government has also carried out active control programs
against tuberculosts, venereal digeases, trachoma, diphtherta pertussis and
poliomyelitis With encouraging results the tuberculosis mortality has
dropped Ffrom 2852 1n 1946 to 372 per 100000 people at present Positive
serological tests of blood specimens of adults for syphilis were 134 percent
1n 1954 and 386 percent in 1960 Trachoma incidence of new enttants of
ptimary schools was 426 percent tn 1956 and 179 percent tn 1963 The
number of cases and deaths from diphtheria were respectively 2,040 and 516
in 1959 to 170 and 66 mn 1963

The number of rural health stations increased fast, from one at the
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time of restoration, to 56 in 1949 which were established in old buildings
and poorly equipped and to 361 at piesent, one in each township and
distiict plus 12 1n salt fields With JCRR assistance all these health stations
were strengthened or established n early 1950 by local communities Since
1952 they have become county municipal government supported organiza-

tions Beginning from 1962, they have been financed and controlled by
the township governments

For the impiovement of environmental samitation, emphasis has been
laid on the construction of waterwotks, sanitary wells, standard latrines,
dratnage ditches, composting, fly control, etc In 1949, out of 127 waterwo-
rks in Taiwan, 18 were in good condition, 32 irreparable and 77 needed
immediate rehabilitation Now there are 252 waterworks The number of
people having potable running water has increased from 179 percent 1n
1949 to 327 percent at present Altogether 8,600 new sanitary wells with
hand pump, 4,129 public and private latrmes, 154,091 meters of drainage
ditches 1 86 villages have been constructed over the past years The num
ber of primary schools having piped water has likewise Increased from 316
m 1951 to 811 at present which represent 403 percent of primary schools
and benefit 372 peicent of the school population New standard latiines
have been constructed in 889 schools

Since 1956 a per capita consumption suivey of basic food has been
regularly carried out by the Provincial Food Bureau During 1962 a
province wide weighed dietary survey was also done JCRR compiles annual
Taiwan food balance sheet A comparison of the average per caput daily nutr-
lent avatlabilities in 1945 and 1963 shows great improvement calories from
1,277 to 2,297, total protetn from 24 31 to 58 75 grams, animal protein from
323 to 1681 grams, fat from 1101 to 4207 grams, calcium from 13069
to 279 01 mg, won from 452 to 945 mg, and proportional increases in vita
mins Since Septembet 1964, with US aid the government has exiended the
school lunch program to 267 primary schools benefiting 200,000 pupils in
indigent areas or 10 percent of the total primaiy school population in
Taitwan In addition, 100 primary schools and 236 villages have a milk
drinking program with the milk powder provided by the UNICEF and Pro-
testant and Catholic Welfare Assoctiations

The remaikable improvements tn rural health conditions and rural nut-
rition made 1n the past decade have contributed to the tncrease of the
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efficiency and productivity of agricultural labor and to the imptovement
of the general health of farmers in Taiwan All these constitute one of
the important factors contributing favorably to the increase of farm output
and tmprovement of the human factor tn agricultural development
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Chapfer VI

Agricultural Development and Economic Growth

In the preceding section the salient features of agiricultural development
m Tarwan have been pointed oul 1n the analysis of the five phases of the
development ptocess Theie were many factors affecting the growth of
agriculture 1n the different stages They included both internal and external
forces In this section, the external forces will be examined in the hght
of the relations between agricultuial and other economic sectors In the
process of overall development, the growth of the agricultural sector was
closely related to that of other sectors in a mutually benefiting way
Therefore, 1t 1s the purpose of this section to show that the rapid growth

of the economy of Tarwan came as a result of the interrelation between
agricultural and non agricultural sectors

The economy of Taiwan developed at an average annual growth rate
of 30% during the entire petiod fiom 1911 15 to 1956 60 While the growth
rate averaged annually 41% 1n the piewar period from 1911 15 to 1936 40,
it was 96% m the postwar period from 194650 to 1956 60 Despite the
downward trend of net national product 1n the period of 1940 45 due fo the
ravages of war, the economy of the island still expanded steadily so far as
the entire petiod was concerned The relative mmportance of the agricultural
sector 1 the national economy was different in the periods before and
after the war

Table 31 Net National Product by Industrial Origin
(1935 37 constant price T$1 000)

Primary Secondary Tertiary

Period Total industry industry mndustry
1911—1915 203 660¢100 0) 140 599¢100 0, 78 220¢100 0) 74 841100 0>
1916—1920 336 547(114 6) 123 086( &7 5) 126,953(162 3) 86 508(115 &)
1921—1925 399 143(135 9) 159 353113 3) 109 524140 0) 130 266(174 0)
1926—1930 560 175¢190 8) 218 002¢155 1) 149 258(190 8) 192,915(257 8)
19311935 706 218(240 5) 248 623(176 8) 209 302(267 6) 248 293(331 7)
1936—1940 796,749(271 3) 280 371C199 4) 269 7BA(344 9y 246 594(329 5)
1946—1950 402 859¢100 03 162 118100 0) 77 617(100 0)  163,124C100 0)
19511955 728 797(180 9) 255 606¢157 7) 170 156¢219 2) 303 035(185 8)
1956—1960 1 010 076(250 7) 325 984(20L 1) 264 945(341 4) 419 147(257 0

Source  See Appendix Table 1
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It can be seen from Table 31 that the primary industry played the
principal role 1n national economy 1n the prewar period, while 1 the postwar
period the secondary and tertiary industries were of greater importance,
indicating that Taiwan has experienced a transformation in 1ts economic
structure, from agricultural to industrial economy The latter period also
witnessed a higher growth rate for secondary and tertiary mdustries

Although 1t required outside capital and technological innovations tc
break the economic stagnation in the early stage and in the period immedi-
ately after the war, the contribution of agricultural development to the
overall economic growth was significant In analysis, agticulture had three
special functions in this respect

Firstly, agriculture met successfully the incieased demand for agri
cultural commodities associated with the expansion of general economy
In the initial stage of development, Taiwan was reorganized as a part of
the Japanese Empire, and 1ts economy was purely colonial in nature The
expanded trade then developed between Taiwan and Japan, and the perennial
food shortage in the latter called for the supply from Taiwan, in growing
quantities, of such commodities as rice, sugar and other food 1items This
rising trend of export continued wuntil 1940 After the war, the rapid
mncrease in population caused the domestic demand for food to grow, while
agricultural export dropped to a low level due to the temporary cutting off
of the economic and political rtelations between China and Japan early in

the postwar period

Population growth 1s directly connected with the demand for agricultural
goods The rate of population growth in Tairwan averaged annually 11% 1n
the period of 1916 20 and increased to 2 75% and 4 61% 1n 1936-40 and 1951-55,
respectively Since 1951 55 1t has dropped slightly but has remained one of
the highest 1n the world

Throughout the process of economic development, the increased demand
for agricultural goods erther due to the expansion of foreign market or due
to population explosion genelated a great impact on agricultural development

— 80 —



Table 32 TFood Balance Sheet ol Taiwan
(at 1935 37 constant price)

Total Supply Domestic Food Net Export (2) Population
Period of Food(1) Consumplion (2) of Food TS% Growth%
191115 158 246 546 133 313 863 24 932 683 84 24 —
1916—20 182 875 548 146 178,513 36 697 035 79 93 109
192125 216 777 415 167 350 267 A9 427 148 77 20 165
1926—30 270 524 798 195,891 673 74 633,125 72 41 235
193135 333 445 998 208,100 553 125 345,445 62 41 275
1936-—40 374 180,942 218 755 658 155 425 284 58 46 275
194145 206 557 632 221 520,548 75 037,084 74 70 153
1946—50 290,715 774 268,753,554 21 962,220 92 45 2 57
195155 429 984 656 404 536 427 25,448 229 94 08 4 61
1956—60 534,118 728 505,395 616 28 723,112 94 62 382

Source

computed by Rural Economics Division, JCRR

As shown above, Taiwan’s agriculture was able to supply enough food
to meet the needs of both increased population and expanded export trade
With the rate of population growth at 11-3 8%, income elasticity of demand
for food at 0506, and the increase in per capita income at 3 5%, the supply
of agricultural goods still kept pace with the aggregate demand for food 1n
the entire period This balanced growth of agricultutal and non-agricultural
sectors reflecied the long run stability of agticultural price ratio There
had been no price inflation caused by food shortage in the past 50 years,
with the exception of the short run monetary inflation shortly after World
War II The effects of the available food supply to the nation on Ilabor

mobility and wage rate, which are worthy of a furthet examination, will
be discussed later

The second function of the agticultural sector in connection with its
coniribution to general economic development was the supply of labor fo
ndustry and othet economic sectors In the initial period of economic deve-
lopment, more than 60% of the population was rural and more than 70% of
labor force worked on farms Aftet that, the percentage of agricultural labor
1 the total labor force decceased, although both labor forces continued to
expand steadily It should be noted that only a small part of the increase
1 agricultural labor force had migrated to cities The process of the supply
of labor industry and urban areas 1n Taiwan was different from that in
other countries, mainly because of the abnormally high rate of population
growth 1n both rural and urban areas here{

¥ S C Hsteh Agricultural Development and Small Farm System in Taiwan
Industry of Free China, Nov 1962



The third function of agriculture m contributing to the economy as a
whole was the provision of capital In Tawan, however, the supply
of capital from agticulture came in a somewhat indirect way, as capi
tal tresources from Japan in the mnitial stage and those from U S aid
after the war played a major role in economic acuvities and in the mvest
ment 1n 1nfrastructure on the island Although the political systems
1n the prewar and postwa: periods were different, the mechanism to channel
farmers’ savings mto investment was about the same In the former
period, the Japanese colonmal government, 1n ordet to create conditions that
would encourage private investment largely from Japanese capitalists, had
remodeled agricultural and economic systems so that land and labor would
become more productive and the previously idle resources would be
utilized Consequently, 1t became necessary for the government to create a
large budget surplus through land tax reform and the establishment of the
monopoly bureaus The specific feature of the mechamsm which induced a
substantial part of the mcrement of output mnto public investment was that
1t was provided on a pay as you go basis¥” In the postwar period, the siphon-
g off of the agricultural surplus to public investment was accomplished
through the paddy fertilizer barter system and the compulsory purchase of
paddy rice from land ownets at a lower-market price Rada and Lee estima-
ted that the rice money profits collected by the Provincial Food Bureau
amounted to NT$1,200 million for rice collection each year and to NT $423
million as earmings from imported fertiizer These profits were used to
subsidize the rice rationung program for military and govenment employees
and the infant fertilizer industries{¥ The payment of rents by tenant
farmers and the levy of land taxes by the government were the principal
1nstruments to siphon off a surplus from the small farmers The resources
mobilized 1n this way were undoubtedly considerable, and it was a way
symilar to that 1 the 1nitial stage of economic development under Japanese
colonial rule The qualitative aspects were also of significance Resources

obtained by the government through the collection of land taxes were
applied to economic development including the provision of services and

3/ Chang Han yu and Ramon H Myers Japanese Colonial Development Policy
1n Tarwan 1895-1906 A Case of Bureaucratic Enirepreneurship The Journal
of Asian Studies Vol 22 No 4 Aug 1963

¥ E L Rada and T H*Lee Irrigation Investment in Taiwan- An Economic
Analysis of Feastbility Priority and Repayability Criteria’, Chinese American
Jomt Commussion on Rural Reconstruction FEconomic Digest Series No 15,
February 1963 P 30
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facilities to the agricultuial sector As mentioned 1n the preceding section,
the mechamism of 1nducing savings from small farmers was 1n operation at
a lime when agricultuial productivity was rising

Dr Chang Han yu, Professor of Economics at the National Taiwan
Unwersity, says in his paper Evolution of Taiwan’s Economy During the
Period of Japanese Rule” that although farmers’ income and consumption
were improved to some extent, the tates of their increase were much lower
than that of the growth of productivity i The levy of land taxes which took
away pattly farmers’ surplus aclually did not discourage them fiom increa
sing production and adopting new technology The paddy fertilizer barter
system started 1n the postwar period when there was inflation and a shortage
of chemical fertilizers was apparently also useful in encouraging farmets

to raise then production on the one hand and in providing the Goveinment
with a revenue on the other

Besides the role of the government in public investment, landlords also
participated 1n the 1nvestment in irrigation and land improvement and 1n
industry, especially during 191140, the period of continued agricultural
development But large scale ptoductive 1nvestment of savings for the most
part was made by Japanese capitalists in the piewar period and by the
Government, U S economic aid through JCRR and private capitahists in the
postwar period

The Land {o the-Tiller progiam underiaken 1 1952 brought about a
change 1n the system of obtaining capital from agriculture Under the
progtam, the Government gave landlords land bonds 1n kind and stocks of
government enterprises 1n return for the lands compulsorily purchased from
them and resold to tenant farmers who, on their part, paid the land price
m hind to the Government by semi annual installments over a period of ten
years 70% of the land price payment was used for paymng off the land
bonds and 30% for compensating for the government enterprises turned over
to landlords The total face value of the stocks of government enterprises
thus disposed of was NT$657,660,820 or US$35 019,213 at the 1954 exchange
rate In physical terms, the value of land bonds issued to landlo:ds was
1,448,809 metric tons of paddy rice and 495,757 metric tons of sweet potato

% Chang Han yu aud Ramon H Myers Japanese Colonial Development Policy
m Taiwan 18951906 A Case of Bureaucratic Entrepreneuiship The Journal
of Asian Studses, Vol 22, No 4 Aug 1963

— 02 —



The anhual payment of land price by the newly cieated owner-cultivators
was about 6% of the total rice production on the island, and in terms of
money value 1t amounted to NT $538,396,000 according to the 1962 prices of
rice and sweet potato A sample economic survey revealed that among the
landlords, most of the small holders spent the compensation received under
the land reform p.ogram on living and investment in small businesces, the
medium holders used a large part of 1t for 1nvestment in businesses and
industry, and most of the large holders used 1t for investment in industry,
fishery and forestry In analysis, of the total amount of compensation to
landlords, about 22% was used for consumption purposes, 42% for investment
purposes and the balance held in land bonds The land reform program had
not only raised farmers’ social and economic status, but also improved the
system of securing surplus funds {rom agriculture for public 1nvestment
Its impact on indusirial expansion was geeat &7

However, the agricultural and other sectors of the economy 1n its develop
ment wete mutually related Agriculture contributed to the growth of other se
ctors by providing them with labor, capital and agiicultural goods, while the
expansion of other sectors stimulated the growth of agriculture by caising
the demand for agticultural products and by providing agriculture with
the benefits of technological progress This intercelation was especially macked
duting 1934 40 and 1950 60 when Taiwan’s economy was undergoing a stiuc
tural change with industry expanding rapidly from food processing to other
manufacturing branches ielating to chemical fertilizers, textile, machinery,
etc These new industries required the support from the agricultural seclor
1 the form of increased demand for their products By the end of these
periods, farmers’ income and agricultural productivity had been sufficiently
raised to consume the 1ncreased output of industrial consumer goods and
production goods While agricultural development led to increased demand for
industrial products, industrial growth e g, the fertilizer industry, also con
titbuted to agricultural technological advancement The rapid expansion of
the fertilizer industry in the postwar period had gradually made the island
gelf sufficient 1n chemical fertihizers Other mndusiries which produced farm
machinery, 1nsecticides and other chemicals also promoted agiicultural develop-
ment Moreover, the provision of commumnication facilities, roads, electricity,

v H S Tang and S C Hsieh Land Reform and Agricultural Development
m Taiwan published in Land Tenure Industrialization and Social Stab:
lity The Marquette Unmiversity Piess Milwauhee 3 Wis USA 1961
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etc was particularly significant 1n the latter stage of technological maturity
of agriculture

With regard to capital accumulation by private enterprises and its contri
bution to the rapid rate of economic growth 1n Taiwan, it 1s necessary to
examine how agriculiural development had affected the economic stiucture
This question 1s related to the technology 1nvolving labor use adopted 1n
both agriculture and industry Taiwan 1s 1n need of a rapid rate of expan-
ston 10 notn agricultural sectors of the economy to absorbh the increment 1n
labor force resulting ftom population growth But no actual reduction 1n
agricultural labor foice has been realized up to the present, implying that
there can not be any radical departure from the small-scale system of
farming 1n Tarwan, and that efforts should be made to develop indusities
with labor intensive techniques of production The preseni patiern of econo-
mic development has a great deal to do with population growth, and the most

mmportant elements to support this pattern are low wage rate and cheap food
prices

The rate of population gtowth in Taiwan was 109% annually 1n the
initial period of development It reached the highest point of 461% 1n 1951-
55, then declined to 382 % 1n 1956 60, and remaing at 32% at present The
average annual growth rate 1n the whole period was 2 38% which was higher
than those 1n other developing and developed countries undergoing the process
of economic iransformation The fact itself meant that a faster economic
growth was needed 1n Taiwan to create mote job opporiunities for the
mcreased labor force The rate of increase in labor force was 152% in the
whole period, which was below the average annual growth rate of population
m the same period On the other hand, agricultural labor force incisased
at the rate of 097% annually 1n the same veriod
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Table 33 Annual Growth Rates of Population and Employment

Total Population Total Employment Agri Employment
No of Growth No of Growth No of Growth
Period persons Rate %  persons Rate % persons Rate %
19111915 3,486 162 — 1,614 572 — 1 188 012 —_
1916—1920 3,677 012 109 1,600 021 -0 18 1 155,313 -0 55
1921—1925 3 981 153 165 1,634 905 044 1 156 804 003
19261930 4 448,932 2 35 1 745 532 135 1218 749 107
1931—1935 5,061,013 275 1,945 009 229 1,318,190 163
1936—1940 5,756,241 27 2,165,809 2 27 1,407,914 136
1946—1950 6 868 685 — 2619 742 — 1712 614 —
1951—1955 8 452 486 461 2959 204 2 59 1802 232 105
1956—1960 10,068,722 382 3,183 768 152 1 831 958 033
19111960 — 2 38 — 152 —_ 097
average

Source computed by Ruial Economics Division, JCRR

The majority of the population in Taiwan was agricultural in the early
stage of economic development With continued rapid growth of population
in both rural and urban areas, it was difficult for the expansion of non
agricultural secto:s to absorb the increment in the working population or to
prevent the size of rural labor force from further gtowing In many coun-
tries 1n  Asia today, population 18 expanding at a rate compaiable to that
1 Taiwan They obviously need also a rapid expansion 1n non agricultural
sectors of their economies in order to overcome the problems of unemploy
ment and underemployment But if they should choose to establish in urban
areas large scale industries requiring heavy capital investment as a solution,
there would happen the waste of scarce capital and worsen the employment
problem In this connection Taiwan’s experience 1n economic development
may have its special sigmificance

The following table indicates that the industrial sector absorbed more
labor than capital 1nvestment in terms of their growth rates
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Tabte 34 Capital Investment, Employment and Gross Output
of Manufacturing Industries 1n Tarwan*

Capital No of#* Total No of Gross
Investment Factories Labor Workers Qutput

Period (T§ 1000) (Unit) Employed (person) (T§ 1 000)
1914 59 648100 00) 1 309¢100 00) 21 859(100 00) 45 '723(100 00)
1919 128 885(216 08) 2 424(185 18) 40 727(186 31) 129 851(283 90)
1924 214,275(100 00) 3 462(100 00) 43 633(100 00) 191,783(100 00)
1929 202,083(C 94 31) 5 870(169 55) 62 877(144 10) 246 751(128 66)
1934 200,308( 93 48) 6 776(195 72) 66 559(152 54) 215,639(112 43)
1936 268,040¢125 09) 7 881(227 64) 81 589(186 93) 310 000161 64)

+Source Statistics of Commerce and Industry in Taiwan”, annual repoit

published by the Taiwan Governor’s Office
i1 Including only factories employing five or more labor workers

Before 1919, both capital 1nvestment 1n manufacturing industries and
the number of factories increased at a fast pace The former 1increase was
due largely to the construction of modern sugar manufacturing plants finan
ced by Japanese capitalists through the encouragement of the colonial govern
ment From 1919 until 1936, the structure of the industrial sector was
characterized more or less by a dual system, under which small scale factories
thrived The nhumber of factories classified by the number of workers em-
ployed 18 shown in Table 35 below

Table 35 Distribution of Factories by Number of
Labor Emplovees, 1935

Total No of Less than More than

Factories 5 persons 5 29 persons 30 99 persons 100 persons
7 032 4 166 2 538 224 104
10095 59 2 361 32 15

Soutce The Statistical Report of Industry’ Vol 15 Taiwan Governors

Office 1936

Low capital labor ratio, low capital output ratio and low labor produc
tivity were the salient features of small factories One of the main reasons
that accounted for the increased investment in small factories was high
capital return The system of dual industmal structure was shaped 1n the
pre war period of 1930 40 and has been continued since then Under 1it, large
modern factories have also grown gradually The following table shows the
economic status of the dual structure of industry in Taiwan



Table 36 Profit, Share of Labor Income and Capital Quiput
Ratio of Industries Classified by Size, 1960

Profit Labor’s Share Capital Cutput
Capital Scale Rate(%) of Income(%) Ratio
Less than NT $100 000 511 74 4 197
NT $100,000-1,000,000 5 61 72 5 2 52
NT $1 000,000-10,000,000 5 54 49 8 326
NT $10,000,000-100 000,000 304 386 366
More than NT $100 000 000 169 314 4 46

Source The Report on Industrial Survey, 19607, No 2, Minsiry
of Economic Affairs, 1961

Another distinct feature of industmal development in Taiwan was that
most of the important industries were located in rural areas Some of them
depended on local supply of materials for their operation, as in the case of
food processing industries, but there were a variely of reasons for others
In 1943, more than 80% of all factories were in rural districts By 1960 the
percentage had dropped to 70 %, but these factories doubtlessly had a great
mmpact on the situation of rural employment Some degree of wage differential
was maintained between agricultural labor and industrial skilled labor during
the process of economic development

Table 37 Wage Differential between Agtricultural
Labor and Industrial Skilled Labor

Daily Wage of Daily Wage of 1___@(7)
Period Industrial Labor(T$) Agri Labor (T §) AN
(A) (B)

1911—1915 070 0 40 43
1916—1920 132 0 67 49
1921—1925 145 0 60 58
1926—1930 155 075 52
1931—1935 130 0 60 54
1936—1940 150 070 53

Source computed by Rural Economics Division JCRR

The wage differential between the two sectors enlarged from 43 % in 1911-
1915 to 54 % 1n 1931 1935, but dropped to 53 % in 1936-1940 In the post-war



period, the differential remained around 50% The relatively high industrial
labor productivity and elastic supply of labor in rural areag were the main
reasons for the differential However, the increase rate of industral wage
st1ll lagged behind that of industrial net output The share of labor 1ncome
1 mdustrial net output was about 47% 1n 1911-1915, 36% 1n 1931-1935 and 36%
m 1956 1960 On the other hand, the rate of capital accumulation in indus-
try was 18 35% during 193040 As a result of the development of labor
intensive technology in both agricultural and non-agricultural sectors, the
capital output ratio of the economy as a whole was low 1n 191635 and
higher in 1936 40 The buwlding of large, more capital-intensive industries
and the heavy 1nvesiments made in communications and transportation
systems and 1n power generation 1n postwar period had caused capital output
ratio to grow further recently

Table 38 Capital Output Ratio

Additional Net Net Capital Marginal
National Formation Capttal Output Economic
Period Product($1,000) ($1,000) Ratio Growth Ratef
1916—20@ 42,887 47,346 110 2 92
192125 62,596 65,612 104 372
1926---30 161,031 143 924 0 90 8 07
1931—35 146 043 170 433 117 521
1036—40 90 531 138 169 152 2 56
1953—56@) 1 327 000 2,274,000 171 17 1%
1957—860 1 517 000 3 249 000 214 7 29

@ 1935 37 value of T$ for the pertod from 1916 20 to 1936 40
® 1953 value of NT$ for 1953 56 and 1957 60

¥ Computation of economic growth rate is based on the average ratio of the
average annual increase 1n net national product in one period to the average
annual net national product in the preceding period For example, the
economic growth rate of the period 1916 20 was calculaied by taking into
account the average annual net national product 1 1911 15
+% The economic growth rate of the period 1953 56 based on a comparison of
the relevant data 1n the period with those 1n 194552 However for lack
of data on net capiial formation in 194552 the additional net national
product for 1953 56 was recalculated 1r order to coincide with the statistical
seties of net capital formation As a result, the computed growth rates
of 195356 and 195760 in this table are slightly different from those 1n
Table 1 of the appendix
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From the relationship between caprtal output ratio and economic growth
rate, 1t can be seen that the high growth rate of Taiwan’s economy in the
past was due largely to the low capital-output ratio or, in other words, the
use of capital saving technology in the dual structure of the economy

In short, the remarkable achievements 1n overall economic development
on the sland resulted partly from the raising of the productivity in the
agricultural sector, which made possible 1) fuller utilization of the under-
employed agriculttiral labor to increase total outpuf, and 2) creation of more
agricultural surplus for industrial expansion through the systems of govern-
ment purchase, price manipulation and taxation
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Chapter IX.

The Umque Aspects of Tarwan's Agricultural Development*

After reviewing agricultural development and 1its contributions to
economic growth in Taiwan in the preceding sections, 1t 1s obvious that
though Tairwan has made 1mportant achievements 1n agricultural productivity
and economic transformation, it 1s still in a transitional period from the
stage of labor using techniques to the stage of capital intensive techniques
Of course, there are many problems confronting the future progress of
Taiwan’s agriculture The record of agricultural development in Taiwan
should prove to be valuable in many respects to developing countries
m Asia

Two concepts are useful in appraising the applicability of Tarwan’s
achievements to other Asian countries First, the achievements add up
to expanding the power of society to supply its members with increasing
guantities of goods and services, a process commonly called economic
development Put in another way, such development 1s the growing capacity
of a people to carry on an increasingly successful conquest of nature - - the
transformation of physical materials and forces into an ever faster flow of
goods and services per person Second, this conquest centers 1n two fundamen-
tally distinct components One 1s technological - - the 1ncreasingly productive
technologies, the hardware, knowledge and related skills that increase people’s
capacity for manipulating physical forces and materials - - transforming
resources into outputs The other component of economic development 1s
organizational -the regrouping of people under new rules (structures) of
mutually helpful behaviors that enable them to generate and put to wide
spread use the increasingly productive technologies

1 Improved soils, plant varieties, animal breeds, fertilizers, pesticides,
irrigation facilities, tillage equipment -all these are examples of the tech-
nological component of development

*  Special thanks are due to Dr John M Brewster of Economic Research
Service of USDA for his criticisms and suggestions which are included 1n
the revision of this chapter
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2 Farmers’ associations, credit systems, irtigation associations, public
school systems, well staffed experiment stations and educational service
systems, rules defining property rights, and above all a progress-oriented
stable government all these and more are typical examples of the organi-
zational (institutional) requirements of the increasingly effective technologies
which have enabled the people of Taiwan over the past half century to turn
their physical and biological world nto steadily increasing quantities of
needed goods and services per capita,

In keeping with both the technological and organizational components
of development, three aspects of the Tarwan experience deserve special
attention 1n assessing 1ts usefulness to other countries seeking to accelerats
their own growth activities

1 First, Tatwan has met the requirements of both components within
the context of rates of population growth which are approximately as rapid
as those of other countries in Southeast Asia - - rates which are appreciably
faster than those of the relatively more economically advanced western
nations This means that Taiwan’s record disproves the commonly held
generalization that decelerating currently rapid rates of population growth
18 a necessary pre-condition for accelerating economic development in the
various countries of Southeast Asia This does not mean that decelerating
the rates of population growth would not facilitate achieving faster increases
n output per capita But 1t does have the encouraging meaning that this
achievement 1s not doomed wuntil the rate of population increase s first
slowed down

2 Second, Tatwan has also met the organization requirements of increa
singly productive technologies within the framework of small farm sizes
which approximately comncides with the framework of most of the other
countries 1n Southeast Asia  This fact disproves the widespread generali-
zation that wholesale reorganization of farms into substantially larger sizes
18 a pre~condition of very substantial icreases in total farm output for
years to come

In the experience of Taiwan’s agricultural development, land productivity
was raised rapidly mainly through the application of more working capital
inputs, such as fertilizers, insecticides, improved seeds and labor Fixed
capital investment, such as irrigation, farm machineries and farm build-
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ngs, also contributed to the improvement of land productivity by provid-
g and facilitating a broader and better base in agriculture for the
effective use of working capital inputs to raise land productivity To pay
off such investment, price supporting measures were not adopted as govern
mental policy Low-interest and long-term loans together with subsidies
were granted for irrigation development Short-term working capital was
supphied by well organized rural credit cooperatives or farmers’ associations
This capital pay-off system should be carefully considered by most of the
rice-producing countries of Asia which suffer from unfavorable terms of
trade agamst the rice crop In the case of Taiwan, the terms of trade
agamnst rice had been only 80% for fifty years The capital pay-off system
which has been changed as a result of the increase of agricultural produc-
tivity and the implementation of land reform may be of some help to
increase the farmer’s repayment ability in the developing countries

3 A third feature of the Taiwan record bears upon its significance
for other developing countries This feature 1s the fact that economic
development 1n Taiwan has mamntained a close mterrelationship between
agricultural and non-agricultural sectors In our analysis of agricultural
development and economic growth, we found that the early stage of the
economy was absolutely based on agriculture Food processing and chemicals
were the main mdustries 1n the imitial stage Most of the resources needed
for these industries came from agriculture Two advantages were derived
from the close interrelationship between agriculture and non-agriculiure
First, capital-saving techniques led to high efficiency of capital, or low
capital-output ratio Secondly, successful advance i agricultural exports
was achieved by low production cost with cheap labor wage

In addition, economic development in Taiwan was promoted by the
increase of agricultural productivity Consequently, as mndustry developed,
1t was able to provide first the fertilizers and, later, the pesticides, farm
machmery and other necessities to agriculture In the process of such
well-balanced growth between agriculture and non-agriculture, capital flow
and allocation between the two sectors were effective 1n Taiwan Farmers’
credit cooperative activity and public investment played a leading part m
the fiancial arrangement In the later period, the method of allocating
the US Aid funds between agriculture and non-agriculture 1s worthy of
special study
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This fact brings to cleat focus a futthet featute of the Taiwan 1ecoid
which bears on the nature and extent of its instructiveness to other
countries That feature i1s this The most strategic component of the
island’s economic development has not been the capacity of 1its people to
genetate new farm and non-farm technologies, but their capacity to construct
new organizational rules for linking together their economic behaviors so
as to more effectively help each other create and put to widespread use the
improved technologies which 1n turn increase their power to manipulate
their physical and biological environment more 1n line with their needs and
aspirations Otherwise expressed, the main secret of Taiwan’s development
18 not merely her ability fo meet the technological requirements for
inereasingly productive gadgets, but her ability to meet the organizational
requirements of new combinations and mechanization of mutually helpful
human behavior necessary to achieve the gadgets of progress

Consider a typical example Today thete are no fhes in Taiwan
The new technological requirement for this achievement was very simple
A small spray gun and some DDT power,which most children can operate
But the organizational tequirement for using this technology 1n conquering
the flies of Taiwan was the ability to construct an island-wide health
stations which, among other things, linked together the scientific behaviors
of a few physicians with laymen behaviors of households of the whole
island through the intermediate activities of a small number of specialized
nurses working with thousands of village nurses at the country levels,
who 1n turn worked with hundreds of thousands of individual families
all over the island, pumping DDT onto flies with their spray guns

The same principle applies at every step in the island’s increasing agri-
cultural productivity As previously explained, Taiwan’s steady increase in
farm output 1s the direct ouicome of increasingly effective high-labor
rather than high-capital using technologies But the more strategic fact
s that achieving even the simpliest of these technical improvements has
been possible only through new organizational (institutional) rules which
combined 1 mutually helpful ways the behaviors of far greater numbers
of people than are contarned 1n extended famuilies and clans, which were
the dominant umits of collective actions on the island prior tothe time
(about 1895) any economic development got way on the 1sland
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The really tough part of economic development 1s not fabricating
mmproved technologies, but rather the organizational task of trecombining
human behaviors under new rules that enable more people to help each
other in creating and putting to widespread use the more effective techno
logies Here 1s why Unlke physical materials and forces, the rules that
combine behaviors into mutually helpful ways of living and making a
living are not lifeless affairs They are very much alive because, at least,
the most 1mportant ones are interlocked with deep-seated convictions
(behefs) which people hold concerning the kind of trules which deserves
their respect and allegiance, and the kind that metits their distrust and
opposition

For this reason it may be quite true such and such tevisions in
long established ways (rules) of life and work may enable people to help
each other achieve improved technologies for mncreasing their physical ease
and comfort But such proposed revisions induce stubborn resistance if
they Tun counter to people’s long shared convictions concerning the kind
of behaviors they owe each other For example, as previously explained,
even the simplest improved farm technologies on Taiwan would not have
been poasible except for the prior achievement of tules that combined into
mutually helpful ways the behaviors for greater numbers of persons that
are contamned in any village or primary group such as the extended
family, clan or tribe This means that 1n some societies the ielatively large
scale organizational requirements of Taiwan farm technologies might well
be blocked by the sense of mutual fear and distrust that 1s evoked by the
equation of helping hands with one’s kin, clan or tmbe, and outsiders
with exploiters In similar fashion, people’s long standing sense of fair
and just uses of rule-making power may impel them to reject the organiza
tional realignment of claims to property, incomes and status positions
which are often required for recombining behaviors into ways that enable
people to achieve the continually improved technologies which 1n turn
enable them to make steady increases in their output per capita

Economic development 1s thus far more than a mere technological
or physical transformation of mputs into increasing outputs, 1t 18 more
fundamentally an organizational transformation of old ways of life and
work mnto new rules of interpersonal behaviors And this 1n turn 1s

possible only to the extent that people are able to make rtevisions 1n their
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heritage of basic convictions concerning the kinds of interpersonal tules
which do and do not deserve their respect and support

In reference to thie distinctly humanistic (cultural) requirement of
economic development, two observations bear on the transferability of the
Taiwan record Firet, for centuries Chinese traditions have inculcated
the strong feeling that household heads owe 1t to their ancestors to work
as diligently as they can so as to achieve the means necessary for rearing
their children well, and 1 this way pass on the family hine from generation
to generation Second, there is 1n Taiwan a progress-oriented stable govern-
ment By this we mean a government with the techmical capacity and
resolution to use its power and leadership capabilities 1n continually
transforming old rules of interpersonal behaviors into new ones that
enable Taiwan people to be more effective in assisting one another in
creating and putting to widespread use increasingly productive technologies,
and 1n this way more fully meet their age-old sense of obligations to
improve without Timit the economic and status positions of their individual

families

Three final conclusions emerge from the foregoing observations First,
as previously explained, Taiwan’s distinctive record in increasing agricul-
tural productivity has been accomplished within a framework of small
farms and rapid rates of population growth, both of which are simuilar
to those of other countries in Southeast Asia Second, when viewed solely
from the standpoint of the technological requirement of economic development,
these facts suggest a teady easy transfer of the Tarwan experience to
many other countries Third, this suggestion, however, 1s subject to severe
qualifications when the Taiwan record is viewed from the standpont of
the organizational requirement of the technological component of progress
For when viewed from this standpoint, the Tairwan rtecord clearly would

have been 1mpossible except for a stable government guded by a strong
commitment to use 1its power in meeting the orgamzational requirements

of technological advance, and also an 1sland of people guided by a long
heritage of felt obligations to be as productive as they can for the sake of
mproving the income and status positions of their families from geneiation
to generation

Thus while the technologies of the Taiwan achievement may be physically
transferred elsewhere, their actual transfer may be severely Limited For
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th ehetitage of basic conwvictions in other countries mught be gquite incompa
tible with the organizational rules of interpersonal behaviors required by
the widespread use of Taiwan technologies This does not mean that the
Taiwan record is not of immense nstructional value to other developing
societies But 1t does mean that the utility of the Taiwan record must be
closely scrutinized by people of other cultures with a sharp eye to which
particular Taiwan practices, if any, can be fitted into their own heritage

of belief systems concerning the kinds of interpersonal claims most deserve
allegiance and support
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Appendix Table 1, Real Net National Output, by Industrial Origin
(1935-37 value of T$1,000)

Total Primary industry Secondary industry Tertiary mdustry
Growth Growth Growth Growth
Period Amount rate Amount rate Amount rate Amount rate
T$ % T$ % TS % TH %
1911—1915 293,660 —_ 140,599 — 78,220 — 74,841 —
1916—1920 336,547 2 92 123,086 —2 49 126,953 12 46 86 508 312
19211925 399 143 372 159,353 5 89 109,524 —2 76 130,266 10 12
1926—1930 560,175 8 07 218 002 7 36 149,258 7 26 192 915 9 62
1931--1935 706,218 521 248,623 281 209,302 8 05 248 293 574
19361940 796,749 256 280,371 2 55 269, 784 578 246,594 —0 14
1946—1950 402 859 — 162,118 — 77,617 — 163,124 —_—
1951.—1955 728,797 16 18 255,606 11 53 170,156 23 85 303 035 17 15
19561960 1 010,076 772 325,984 5 51 264,945 11 14 419 147 7 66
1961 1,251,830 815 396,828 043 331,908 11 53 523 094 12 56
1962 1,325 545 5 89 391,211 —1 42 363,472 9 b1 570 862 9 13
1963 1,420,923 720 384 805 —1 64 424,934 16 91 611 184 7 06

Source Figures, 1911 to 1950, estimated by Rural Economics Division, JCRR
Dnectorate-General of Budgets, Accounts and Statistics Executive Yuan,

The Republic of Chima”

1951 to 1963 Computed by
National Income of



Table 2. Population and Employment
(Unit 1000 persons)

Population ¢/ Employmenty”
Total Pumary mdustiy Secondary industry Terhiary mdustry
Growth Growth Growth Growth Growth
Period No rate No tate No rate No rate No rate
% % % % %
1911—1915 3,486 — 1,615 — 1 188 — 138 —_ 289 —

1916—1920 3 677 109 1600 —018 1155 —055 153 2 30 291 016
1921--1925 3,981 165 1,635 0 44 1 156 0 03 162 i1 316 171
1926—1930 4,449 235 1 746 135 1219 107 172 126 355 24
1931—1935 5,061 275 1 945 229 1318 163 203 3 59 424 3 90
1936—1940 5 756 275 2 166 227 1 408 136 247 4 36 511 410
1946—1950 6 879 — 2,620 — 1,713 — 189 — 718 —
1951—1955 8 452 461 2,959 2 59 1,802 105 274 8 98 883 4 59
1956—1960 10 069 382 3,184 152 1832 033 341 491 1,011 2 89

1961 11 149 331 3429 2 54 1912 186 387 265 1130 367
1962 11,512 3 26 3 504 219 1 936 126 404 439 1,164 301
1963 11,884 323 3,616 320 1972 186 424 495 1220 4 81

¥ Provincial Department of Accounting and Statistics, The Fifty Years’ Statistics of Taiwan 1946
1946 to 1963 from Provincial Department of Civil Affawrs * Annual Population Statistics of Taiwan

3/ Taigures 1911-1946 estimated by Rural Economics Division JCRR
1946 to 1963 from Provincial Department of Cavil Affanns Annual Population Statistics of Taiwan
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Table 3. Per Capita Real Product of Labor, by Industrial Origin
(1935-37 Constant value)

Period

19111915
1916—1920
1921—1925
19261930
19311935
19361940
1946—1950
1951—1955
19561960
1961
1962
1963

Total Primary industry Secondary mndustiy Tertiary mdustry
Growth Growth Growth Growth
Amount tate Amount rate Amount rate Amount rate
T$ % T$ % T$ % T$ %
182 — 118 — 569 — 259 —
210 308 107 —1 87 828 9 10 297 2 93
244 324 138 579 676 —3 67 412 774
321 6 31 179 5 94 867 E 65 544 6 41
363 2 62 189 112 1 031 378 586 154
368 0 28 199 106 1,001 116 483 —3 52
154 —_— 95 — 390 — 230 —
246 11 95 142 9 89 621 10 22 343 10 22
317 577 178 5 07 777 502 415 4 20
365 5 49 208 —1 42 858 8 75 463 8 69
378 356 202 —2 89 900 4 90 490 5 83
393 3 97 195 —3 47 1 002 11 33 501 224




Table 4, Agricultural Production Index

1935-37=100

Period Crops Livestock Forestry Fishery
19111915 43 63 48 78 —_ 21 45
19161920 50 20 56 62 — 3121
1921—1925 59 03 61 54 73 34 43 87
19261930 73 15 74 28 71 21 67 15
19311935 89 87 30 82 67 86 83
1936—1940 102 11 96 72 109 92 105 59
19411945 83 50 60 80 190 12 54 65
1946—1950 82 36 54 56 70 21 88 10
19511955 118 97 122 61 133 30 164 70
19561960 144 70 181 97 201 62 268 57
1961 159 89 207 42 262 57 366 23
1962 160 90 216 83 264 55 379 34
1963 157 55 215 03 257 77 406 29

Source Computed by Rural Economics Division, JCRR
Oniginal figures based on ‘Agricultural Year Book
Department of Agriculture and Foresiry

Table 5. Indices of Agricultural Output and Input, 1911-1963

(Five years average)
Base year 1935-37

Agricultural gross  Agricultural Output per unit

Period output (A) 1nput of mput
1911—1915 44 24 66 84 66 19
1916—1920 50 96 73 16 69 66
1921—1925 59 33 78 70 75 39
1926—1930 73 28 88 42 82 88
1931—1935 89 63 94 32 95 03
1936—1940 101 47 100 57 100 89
19411945 80 80 90 12 89 66
1946—1950 79 06 89 93 87 91
1951—1955 119 40 111 04 107 53
19561960 149 13 123 11 121 14

1961 165 54 127 67 129 66
1962 167 55 129 51 129 37
1963 164 38 132 57 123 99

Source Computed by Rural Economics Division, JCRR
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Tabie 6. Increase in Land and Labor Productivity
(1935-37 constant price)

Land Productivity Labor Productivity
(Gross outputfarable land)”  (Gross outputflabor force)
Period Amount Index Amount Index
1911—1915 244 100 146 100
1916—1920 267 109 174 119
1921--1925 300 123 202 138
1926—1930 336 138 227 155
1931—1935 419 172 267 183
1936—1940 454 186 283 194
1941—1945 371 152 _ —
1946—1950 355 145 183 125
1951—1955 523 214 263 180
1956—1960 652 267 331 227
1961 727 208 356 244
1962 736 302 356 244
1963 722 296 343 235

Source Computed by Rural Economics Division
& Gross output including crops and livestock production

Table 7. Indices of Crop Yield and Multiple-Cropping

Period Crop yield Multiple~Cropping
1911—1915 100 100
1916—1920 110 102
1921—1925 122 104
1926—1930 140 105
1931—1935 157 1i4
1936—1940 165 115
10411945 136 113
1946—1950 125 130
1951—1955 156 148
1956—1960 184 155

1961 200 160
1962 199 159
1963 200 159

Source Computed by Rural Economics Division, JCRR Origmal figures based
on Agricultural Year Book’ Provincial Department of Agriculture and
Forestry
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Table 8. National Income and Food Consumption

National Food B
Period Income (A) Expenditure (B) A
19111915 281 287 141 865 50 40
1916—1920 324,956 158 839 48 88
1921—1925 360 282 186 080 51 65
1926—1930 491 635 221 898 45 13
1931—1935 634 499 240 778 37 95
1936—1940 734 519 257,883 35 11
1941—1945 724 298 270 886 37 40
1951—1955 836 301 455 318 54 44
1956—1960 1 139 868 573 222 50 29
1961 1 250 079 665,510 53 24
1962 1 322 780 662 776 50 10
1963 1,417 815 711 937 50 21
Source Computed by Rural Economics Division JCRR
Table 9. Change of per Capita Consumption Pattern
Rice and Miscel- Vege- Vege~—

Period wheat Beans laneous iable o1l Fruits tables Meat Milk
19111915 100 100 100 100 100 100 100 100
1916—1920 99 81 131 87 149 351 115 107
1921—1925 100 93 158 92 255 802 119 133
1926—1930 101 96 206 102 201 1 068 130 207
1931—1935 86 91 207 90 334 1222 134 267
1936—1940 77 22 205 58 368 1 141 131 293
19411945 86 47 197 37 360 854 63 167
1946—1950 99 34 219 96 312 1 159 44 160
1951—1955 117 108 224 156 240 1 222 112 473
1956—1960 121 96 234 188 262 1,159 142 440

1961 127 112 233 265 206 1115 147 760
19@2 121 78 218 258 205 971 154 813
1963 129 101 226 221 295 1132 148 867

Source Computed by Rural Economics Division, JCRR
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Table 10, Cultivated Land Area and Labor Input

— ¢t —

Cultivated Working
land aiea Crop atea days per Working
No of farm Agricultural Farm$y” Cullivated per agr per agr cultivated days pet
Pe11od households population workers land area Crop area labor labor area labor
person person ha ha ha ha day/ha day
1911—1915 338 000~ 2 199 468 1 154,602 692 272 806 282 0 60 0 70 195 117
1916—1920 363 000 2 288,288 1123,734 731,288 865,561 065 077 206 134
19211925 388 354 2 270,968 1 126,158 758,538 920,177 G 67 082 210 141
19261930 403 865 2 452,155 1 187,719 802 222 982,261 0 68 0 83 211 143
19311935 411 384 2 657,765 1 286 033 820,304 1,079 004 0 64 084 220 140
1936—1940 427,697 2 908,116 1374 130 856,108 1,138,520 0 62 083 228 142
10411945 469 250 3,242 383 — 837 015 1,098,007 —_ — 223 —
1946—1950 587 319 3,751 752 1,658 152 852 911 1,288 308 051 078 223 115
1951—1955 698 467 4,378,293 1,741,569 873 962 1,501,891 0 50 0 88 276 138
1956—1960 768 204 4 943,625 1,725,285 875 897 1,575 849 0 51 091 305 155
1961 800,835 5,467,445 1 780,910 871,759 1 620,604 0 49 091 313 153
1962 809,917 5,530 832 1,800 379 871 858 1,612 458 0 48 0 90 316 153
1963 824 560 5 611,356 1 833,463 872,208 1,612 098 048 0 88 322 153

Y TFigure estimated, 1921 to 1963 quoted from °‘Agricultural Year Book” Provincial Department of Agriculture
and Forestry
¢ Including only farm workers



Table 11, Changes of Prices of Agricultural Production
Goods and Service

(1935—37 constant price)

Period Fertilizer Soybean cake Wage rate  Interesi rate
T$/M T T$(M T T$ per day % monthly rate
1911—1915 86 92 79 79 0 62 0 738
1916—1920 92 16 71 69 0 56 0 687
1921—1925 82 35 71 01 052 0 816
1926—1930 89 68 70 55 071 0 693
1931—1935 77 38 61 97 0 69 0 630
1936—1940 81 71 74 03 091 0 477
1941—1945 51 19 51 16 0176 0 409
1946—1950 130 22 133 28 051 4 944
1951—1955 65 43 117 83 062 2 901
1956—1960 66 93 126 79 0 69 1 590
1961 69 56 127 99 0 86 1425
1962 65 50 133 90 0 88 1 338
1963 62 54 126 86 0 83 1 245

Source (Computed by Rural Economics Division JCRR

Table 12, Farm Household Numbers by Farm Size

1929 19039 1949 19855 1960
Less than
0 5 ha 93 423 108 754 163 521 224 277 274 314
0 5—1 0 ha 77,477 88,976 158 518 198 671 218,215
10—20 ha 99,129 112,555 157 446 198 245 195 183
2 0—3 0 ha 51,710 57 404 54 197 86 053 65,916
3 0—5 0 ha 40 007 41 711 25 641 21 078 36 695
5 0—10 0 ha 18 763 19 057 6 293 13 060 14 123
10 0—20 ha 3 190 2 796 561)
more than 3 2 544 3 154
20 ha 453 531 93
Total 384,152 431 784 566 270 743 928 807,600

Source Figure of 1929 quoted from The Basic Agricultural Survey 1929
Provincial Government 1939 1949 quoted from Agricultural Year
Book’ 1952 edition Provincial Department of Agriculture and Forestry
1955 1960 quoted from Agricultural Censuses made 1n 1955, 1960
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