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Abstract:

This report reveals farm survey research applying to the guaranteed sugar price in Taiwan. The
minimum guaranteed sugar price is determined on the basis of survey data furnished by the Taiwan
Sugar Corporation and is announced by the government prior to the period of planting of each cane
crop year. Since 1957 the sugar support price in Taiwan has served as a reliable method for the
government's sugar-price policy making and has also been broadly welcomed by most cane growers as
a guidance for their farm planning.

Part I presents some basic facts about Taiwan's agriculture. Part II reviews the history of fluctuating
income and rice-sugar cane competition in Taiwan. Part III describes the research problem from
standpoints of the government , the Taiwan Sugar Corporation, and the cane producers. Part IV points
out the objectives and procedures of the study. The aims of the guaranteed sugar price survey are to
stabilize the local sugar industry. Part V shows the hypotheses used by the Taiwan Sugar Corporation
in the study which was used as the basis for the government's announced guaranteed sugar price. The
hypotheses are that as the result of the guaranteed sugar price are: (1) farmers will prefer to plant sugar
cane, (2; the Taiwan Sugar Corporation might obtain enough raw cane material to operate the sugar
factories, and (3) the government can maintain at least the past, level of foreign exchange earned by
sugar export.

Part VI contains the presentation of data and analysis of the effect of the price program. This is the
heart of the paper. This part includes the model used for computing the guaranteed, sugar price analysis
of the number of sampled farm families and the acreage of planted cane, and the three years' results of
the study of guaranteed sugar price for different head sugar factory areas and fields. Part VI is a
summary and conclusion of the study. The guaranteed sugar price can be used to insure a level of sugar
cane production which will at least maintain the present level of sugar export. However, because one
guaranteed sugar price is announced for all areas and all field types, some re-location of sugar cane
production on Taiwan can be expected.
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ABSTRACT

This report reveals farm survey research applying to
the guaranteed sugar price in Taiwan. The minimum guaranteed
sugar price 1s determined on the basis of survey data fur-
nished by the Taiwan Sugar Corporation and is announced by
the government prior to the period of plantlng of each cane
crop year. Since 1957 the sugar support price in Taiwan has
served as a reliable method for the government's sugar-price
policy making and has also been broadly welcomed by most cane
growers as a gulidance for their farm planning.

Part I presenfs some basic facts about Taiwan's
agriculture. Part II reviews the history of fluctuating in-
come and rice-sugar cane competition in Taiwan. :Part III
describes the research problem from standpoints of the
government, the Taiwan Sugar Corporation, and the cane pro-
ducers, Part IV points out the objectives and procedures of
the study. The aims of the guaranteed sugar price survey are
to stabilize the leocal sugar industry. Part V shows the
hypotheses used by the Taiwan Sugar Corporation in the study
which was used as the basis for the government's announced
guaranteed sugar price., The hypotheses are that as the re-
sult of the guaranteed sugar price are:

1) : farmers will prefer to plant sugar cane,

2 the Taiwan Sugar Corporation might obtain
enough raw cane material to operate the sugar
factories, and °

(3) the government can maintain at least the past.
level of forelgn exchange earned by sugar
export,

- Part VI contains the presentation of data and analysis
of the effect of the price program. This i8 the heart of the
paper. This part includes the model used for computing the
guaranteed sugar price analysis of the number of sampled farm
families and the acreage of planted cane, and the three years'
results of the study of guaranteed sugar price for different
head sugar factory areas and fields. Part VIT is a summaxry
and conclusion of the study. The guaranteed sugar price can
be used to insure a level of sugar cane production which will
at least maintain the present level of sugar export. However,
because one guaranteed sugar price is announced for all areas
and all field types, some re-location of sugar cane production
.on Taiwan can be expected.
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The Tailwan Sugar Corperation, under government support
and in cooperation with the Chinese Rural Economiés Associa-
tion, has sponsored a long-run farm survey program since the
1955-56 crop year. The objective of this survey program is
to collect farm data for sugar cane and its competitive crops.,
This dafa provides information needed to design an adequate
support-price policy for sugar.

This writer was employed as a farm economie researcher
by the Taiwan Sugar Corporation and the Taiwan Sugar Experi-
ment Station for many years, and was assigned as one of the
representatives o the Corporation participating in the study
of the guaranteed. sugar price for Taiwan I visited all the
sugar cane farms in every corner of the wide island, and got
in touch directly with many contract farmers. and each data
collector to discuss farm management problems and survey -
technigues. .

My study in the United States has been sponsored since
July, 1959, by the Institute of International Education under

"a grant from the Councll on Economic and Cultural Affairs, Inc,

I believe that I am well equipped with the training I received
from Louislana State University, the Uhivers1ty of Minnesota,

and Montana State College.

This paper is a preliminary reporﬁ”offthe largest -
scale farm survey in Taiwan's history. Although our research
has been fruitful for our sugar price problem solving, further
study in the rural economics of Taiwan should be improved and
strengthened in the future by obtaining reliable knowledge
through proper research methodology.

vii
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GLOSSARY OF ABBREVIATIONS AND TERMS

Chinese Rural Economics Associatioﬁ
Economic Stabilization Board

Guaranteed Sugar Price

International Cooperation Administration
Sino-American Joint Commission on Rural Reconstruction
Migistry of Economic Affairs

Metric Tons

New Taiwan Currency

National Taiwan University

Talwan Provincial College of Agriculture
Taiwan Provincial Food Bureau

Taiwan Provincial Government

‘Taiwan Sugar Corporation

As used here, it means the same as district and region.
Each area indicates a head sugar factory area within
which are included three to 8ix sugar factories. There
are five hsad sugar factory areas in Taiwan from the
central to the southern part--namely, Taichung area,
Huwel area, Hsingying area, Tsungyeh area, and Pingtung
ared,.,

"Competitive crops" Generally, it means that sugar cane and

rice are competing on the same land and at the same
time; but the broad meaning is competition between ‘
sugar cane and a few kinds of crops such as sweet po-
tatoes, soybeans, jute, cassava, peanuts, wheat, vege-
tables, etec., during the same period of. time. However,
tobacco, pineapples, bananas and other garden fruits are
not inecluded since tobacco is a monopoly with special
high income and frult crops need many years in their
growth,
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"Contract farmers" It means cane producers, cane planters, and/
or cane growers. Thelr raw sugar cane material must
be sent to the closest sugar factory for sugar extrac-
tion according to the contract signed between TSC and
contract farmers.

"Fields" There are five kinds of fields in each area: two-
: crop field - double rice paddy field for procducing
rice twice a year; single-crop field - single rice
paddy field for producing rice once a year; rotation
field - crop rotation field partly irrigated; dry-
plain field - plain field non-irrigated; upland field -
hilly dry land. '

"Guaranteed Sugar Price" There are two kinds of guaranteed
sugar price: One is the suggested guaranteed sugar
price which is computed by the Chinese Rural Economics
Association using actual farm survey data; another is
the announced guaranteed sugar price which is the mini-
mum purchase price announced by the govermment prior to
the ‘sugar cane planting. The government announces one
minimum price for all areas and all field types. The
announced price is based principally on the suggested
sugar price calculated by the Chinese Rural Econcemics
Assoclation., Usually the announced guaranteed sugar
price is a little lower than the suggested guaranteed
sugar price. If the world sugar price is less than
the announced guaranteed sugar price, the farmer re-
ceived the announced guaranteed sugar price.

"Intercropping” It is a special kind of crop system in which
certain crops such as sweet potatoes, peanuts and beans
are planted im the sugar cane field when the sugar cane
is in the young stage, ﬂ

"Investigator" He is the data collector, interviewer, and
enumerator, '

"Mud seedling" It means that sugar cane 1s planted in the
rice field when the rice is not yet“harvested.

"Pericd of growing' There are three different growing periods:
~autumn planting, around 16-18 months;
spring planting, around 12 months;
ratooned planting, around 12 months,

ix




"Planting period" There are three different planting periods:
autumn planting, also called fall planting or early
planting, which means sugar cane is planted from
July to December;
spring planting, also called late planting, which
means sugar cane is planted from January to March;
ratooned planting means sugar cane is reproduced by
its own stubble without using a new seedling after
harvesting.

"Sugar sharing". It means the sugar division between the
Taiwan Sugar Corporation and contract farmers. The
present ratio between contract farmers and Taiwan
Sugar Corporation is 54:46,

"Tai-chin" It is a unit of weight; roughly 1,000 Tai-chin
equal 600 kilograms. .




PART 1

INTRODUCTION

Location
Taiwan, sitting astride the Topic of Cancer at the Wes-
tern edge of the Pacific Ocean, is called Formosa (meaning
“"beautiful island”), and is separated from Fukien province of

the Chinese mainland by a 100-mile strait.

Seoul

China ftanghai

B 730
>7ig Konj
,ijlilppines
1anila
Map 1. Location of Taiwan”™/ with Mileages to Major Points in
the Far East.

a/ International Cooperation Administration, Economic Progress of
Free China, Published in Taipei, Taiwan, 1953* p. 2.
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Tobacco~leaf-shaped Taiwan is 240 miles long, north to
souﬁh, and 85 miles at its greatest width. Its area of 13,885
square miles is about equal to that of Massachusetts, Connecti-
cutt, and Rhode Island'combined. vMore than two;thirds of fhe
Island consists of rugged foothills and mountain ranges with
some. peaks 12,000 feet above sea level., The arable lands
scattéred aiong the western coast are planted with sugar cane,
rice, sweet potatdes, and other miscellanecus cTrops. Stéep;>
high cliffs plunge directly into the Pacific from the eastern
coast; | |

Taiwan is about the same distance from Hong Kong to the
southwest and Shanghai to tﬁe northwest.. Four hundred miles
northeast the Ryukyu Islands, of which Okinawa is the largest,
lead to the Japanese archipelago, while ILuzon, of the Philip-
pines, lies 225 miles to the south. ,

Todéy Taiwén's population is estimated ét ten~million,
including eight million Taiwan-~born people"énd two million
Chinese who have migrated from the mainland since the Commu-
nists swept over the whole China mainland in 1949,

Importance of Agriculture '

The importance of agriculture in Taiwan's economy is

indicated by the figures shown in Table I.
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TABLE I. TAIWAN'S AGRICULTURAL BACKGROUND.%.

Total land area ghectareg ' 3,480,000

Cultivated land (hectare 870,000

As percent of total area 25 percent

Number of farms 770,000

Average size of farm (hectare) 1.3

Size of farm family . - : 7 persons

Number of workers per farm 3

Total population 10,000,000

Percentage of population in agri- - 50 percent
culture

Major agricultural products rice, sweet potatoes

sugar cane, pineapples - - .

' and bananas
Percentage of .agricultural income in '
national income approx. 35 percent

“¥ Source: Jam-Chung Hsieh, Chief of Rural Economic Division,
Sino~American Joint Commission on Rural Reconstruction,
"Report to the Council on Economie and Cultural Affairs,

Inc.", Mimeograph 1957, p. 5.
Commercial Crops
The principal crops of Taiwan are rice, sugar cane,
sweet potatoes, pineapples, bananas, tea, and citrollina. Farm
income presently accounts for about 35 percent of the net
national income. Agricultural products comprise more than 90
percenf of gll export commodities by valué. Since Taiwan is
.2 small island with limited arable land and is facing a very
~ serious population pressure, the major part of the rice crop
must be used for domestic consumption. The island's economic
growth depends heavily on foreign trade,'so it is very easy to

understand that the fereign agricultural trade is extremely
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important to Taiwan. The sugar export amounted to between 60

and 70 percent of the foreign exchange obtained from all export

commodities.

Rice and sugar cane are the two principal crops of

Taiwan. Crop regions of Taitwanrv® are shown in Map 2.

The Principal Crop Regions of Taiwan
Cooperation Administration, Economic Progress of
Taiwan, 195#, p. 24.

Map 2.
1/ International
Free China, Published in Taipei,
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Climatic Conditions2/
Since Taiwan 1s located between the gap of the tropic
and sub-tropic areas, and the high central mountain range is
scattered from .the north to the south, its soil type, tempera-
ture, rainfall, and sunshine are greatly varied in the dif-
ferent areas,

Soil types=--In the north there is primarily old leached

alluvils and diluvials and some are residual., . In the southwest,
most of the usable soils are“red and yellow laterites derived
ffom gravel and sandy alluvil fan material. Upland soils are
in most cases thin, immature, and relatively less fertile.

Temperature-~The yearly average temperature is only

21.7°C in Taipei (northern part) and 24,3°C in Kaoshuing
(southern part)., At the same time, the temperature in the
northern part during December and January is usually below
20°C.

Sunshine-~The yearly sunshine total averages 1,603.6
hours in the Taipei area and 2,508,0 hours in the Kaoshuing
area, The difference is 904.4 hours.

Rainfall-<From April to June the total rainféll was
829.8 mm in the Taipel area, while only 689.3 mm in the

Kaoshuing area. It was 149.8 mm more in the former area than

2/ Taiwan Bank, A Comparative Study om Sugar-Rice Price Ratio in
Taiwan, Taipel, Taiwan Bank Press, 1953, p. (8.
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in the latter area. However, from July to September, the condi-
tion was jugt opposite, namely, the rainfall was roughly twice
as much 1n the Kaoshuing area as in the Taipei area. Iocal cli-
matic conditions are caused by strong northeast winds in winter
and milder southwest winds in summer. Typhoons always occur -
between June and October; heavy rainfall alsg visits this is-’

land in summer,




PART II

FLUCTUATING INCOME FROM SUGAR CANE AND RICE-SUGAR CANE COMPETTI-
TION IN TAIWAN

+

Purchasing Price of Sugar Cane
During Japanese Rule

Taiwan was occupied by the Japanese for over fifty yegrs
before the Second World War. During the Japanese rule the sugar
company obtained raw sugar cane material partly from its.own
cane plantation but mostly by purchasing from contract cane
farmers.

TABLE II; PURCHASING PRICE OF SUGAR CANE UNDER JAPANESE RULE, *
(Price Unit: Per 1,000 Tai-chin Japanese dollars) -

. Raw Encouraged Purchasing
Year Material Subsidies Fund Price
1916 cmemmeee e $3.80
1917 e ——— e 5,65
1918 e o - - 5,65
1919 ' o o e . e o - 8.50
1020 ———— _ ——— - 6.00
1021 e o o C L e—— - ——— 5.00
1922 o e - 5.50
1923 - - L e 6.50
1924 = - o 7.00
1925 e o —-——— - e 6.70
1926 4,00 2.70 = e e 6.70
1927 4,00 1,60 - 5,60
1928 4,00 2,05 : ———— 6,05
1929 4,00 1.86 ——— 5.80
1930 4,00 0.90 0.70 5,60

*¥ See asterisk on next page.
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TABLE II., PURCHASING PRICE OF SUGAR CANE UNDER JAPANESE RULE, #*
(continued.) : -

Raw Encouraged Purchasing
Year Material Subsidies Fund Price
1031 4,00 0.90 0.70 5,60
1932 2.70 1.60 0.30 4,60
1933 2,70 2.00 0.80 5.50
1934 2.70 2,00 0,80 5,50
1935 2.70 3.05 0.80 , 6.55
1936 3.00 3.00 0.80 6.80
1937 3.00 3.00 0,70 6.70
1938 3.50 ' 2.50 ‘ 1.00 7 .00
1939 ’ 4,00 2,90 3.70 10,60
1940 4,50 2.20 . 2,30 9,00
1941 4,50 2,80 2,10 9.40

*Source: Southern Agrlcultural Problem, Japanese published, 1941,
« . Data of 1016-1925 and 1932-1941 in this table was cb-
tained by correspondence from Mr., Keng-Yun Huang, Agri-
cultural Economics Division, Taiwan Sugar Corporation.

The purchasing price of sugar cane during the Japanese
rule was determined by three factors: The first factér was the
raw material fee-namely the cost of cane production, Until 1932
this was the major part to the total purchasing price. Second
were the subsidies whlch were paid to cane producers for three
kinds of loss:z loss. due to too early and too late a perlod of
planting and harvesting; loss due to the highest cost of pro-
duction in different cane fields; 1oés due to the income differ-
ence caused by higher price of rice during sugar cane harvesting.

Third was ﬁhe encouraging fund which classified of four kinds of
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encouragement; Collective cane plantation-mass production for
sugar cane; new cane variety and field technical improvement;
earlier period of cane planting between July‘and'Auéust; ana
high sugar contént, high brix and more sugar extraction,

Farmers were . forced to plant sugar cane by the Japanese
- during their occupatioh. The purchase price of sugar cane went
up especially after 1937. Because of the inflation from 1938

to 1941, it is not certain that real farm income increased.

Purchasing Price of Sugar After V-J Day

Sinqe Taiwan returned to her mother counﬁyy, the Re-
public of China, in 1945, the sugar company reorganized and bé~
came government-owned and operated. The government developed
a new policy of sharing actual sugar production between the
Taiwan Sugar Corporétion and cpntract farmers, This poclicy re-
placed the policy of purchasing on a cane—raﬁ=materia1 basis
which was used during the earlier Japanese peqiéd. The ratio
of sugar sharing befween the‘Taiwan Sugar Corporation and the
farmers in 19U46-47 was 52:U48; later it changed to 50:50 shar-
ing between prdducers and the Sugar Corporation in 1947-48; and
currently it is 54:46 between contract farmers and the sugar
corporation., The changes in the government sugar price policy
are outlined below.

1946-47 Purchasing sugar price was the average wholesale
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price in domestic market between December 1946
to April, 1947, _

1947-48 Purchasing sugar ﬁrice was the éverége wholesalel
price in domestic market during the grinding
season.

1948-49‘.The purchasing sugar price was caiculated by the
following formula: |

Pl Q,l + P2 Q2 +. eo+P Qn

PO‘:J
Qo

Py = Purchasing sugar price.

ng,..eP = Se}ling price of Taiwan sugar in foreign markets
which purchased Taiwan sugar,

Qngoooan = Quantity of Taiwan sugar sold in different
foreign markets,

Qo = Total quantity of sugar sold in idfferent
foreign markets which equals Q3 + Qo +ooctQpe

If the Pop/per kg was less than the price of two kgs of rice,
the governmment should pay the difference, ‘

1949-50 During the grinding period, the purchasing sugar price
was determined by world sugar price less domestic
transportation fees froﬁ.sqgar factory to sea port,

1950«51 The ﬁurchasing sugar price Was the world sugar price
but provided that the sugar price per kg should not
be less than the price of rice per kg otherwise, the

government would pay the difference, The relative
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1952-53

1953-54

1954=55

1955=56

- 11 -
profitability of rice had increased greatly since
the 1948-49 period.

Same as the 1950=-51 period.

The purchasing sugar price was the foreign sugar
price for Taiwan sugar for previous six months'
average, but providéd that the purchasing sugar
price-per kg should at least equal to ‘the price
of rice of per kg; otherwise, the government
guarantees to pay the difference,

The purchasing sugar price was the foreign éugar
price for Taiwan sugar for the. previous three
months' average, but provided that the sugar price
per ton should not be less than $NT 1,400; other-
wise, the government would pay the difference.

If the purchasing sugar price per ton was less
than $NT 1,800, the government would pay the
difference.

If the purchasing sugar price per ton was less
than $NT 2,000 the government would pay the
difference.,.

From the above information3¥t can be seen that the

'sugar price-policy between 1946-47 to 1955-56 changed from

3/ Ying-Piao Yu, Chief of Agriculbural Economics Division, T3C,
A Review of Sugar-sharing Regulation in Taiwan, Taiwan, TSC

Press, Mimeograph, 1959, p. 1-0.
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year to year. The sugar price was determined by three principle
" factors: First, average price of sugar sold in different for-
eign markets; second, the ratio of foreign exchange between
Taiwan currency and foreign dollar; third, transportation fee
from sugaf factory to domestic sea port, |

Sugar prices fluctuated and were affected very much as
any one of the three factors changed so that the farmer's in-.
come from sugar was unstable., These sugar price policies did
not consider the production cost of sugar cane and negleected
the comparison of sugar cane with its competitive crops. The
sugar price policies before 1957 were not completely satisfac-
tory. Sugar sharing has bgen highly welcomed because cane pro-
ducers reversed their position from sugar tenants to.sugar
owners.,

Since the price of sugar is determinéd'by the inter-
nationai sugar market, farmers shifted their production from
sugar cane to rice when the world sugar price moved down. The
government therefore started to announce a guaranteed sugar
price in order to stabilize sugar cane production, There is
one announced guaranteed sugar priece for all of 'I‘aiwén° After
the grinding season, 65 percent of the farmers' sugar share had
to be sold to the government for export. Beforé 1957, the

government paid the farmers the world sugar price plus an
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adjustment 1f required, based.on the local market price of rice;
The complete price paid by the goverhment to the farmers was
announced once each month. In 1957 and éfterwards, the govern-
ment announced one guaranteed sugarlprice for the entire'year.--
This price was announced in June, before planting. If, aﬁ
time of sale, the world sugar price is aboye the guaranteed
sugar price, the farmers receive the wor%d'Sugar price. The
government paid the difference to cane producers according to
the level of the announced guaranteed sugar price. The sub~
sidies and purchasing price of sugar after:V;J Day are seen in
Appéndix I. The guaranteed sugar priée policy was actually

started in Taiwan with the 1957 crop year,

Sugar-Rice Price Ratio

The idea of.a sugar-rice price ratio has long been
rooﬁed in most of Taiwan's people's mihds° The ﬁatio serves
as a rough indicator of the rélative profitablehess éf sugar
and rice production.

From Table III, we can see the sugaf-rice price ratio
has gradually decreased, Rice has become relatively more pro-
fitable to produce. The ratio fell to 0.6l and 0.82 in 1949
and 1953 respectively. It was a very serious situation. -Most
' farmers shifted from sugar cane to rice production at that

time. The guaranteed sugar price policy was started in 1957
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and since then the sugar-rice price ratio seems to have been
slightly more stable than in previous years of 1953-55,
TABLE III; SUGAR-RICE PRICE RATTIO IN TAIWAN (1914-1958).%

Price’

Year Sugar Rice ' Ratio
' (Price per 100 kg) (Price per 100 kg) (Sugar/rice)
1914 ’ $24,17 $ 9.50 2.54
1915 27.72 , o T.38 3.75
1916 31.50 8.25 "3.82
1017 " 31.67 11.88 2.67
1918 32,50 17.25 . 1.88
1919 .+ 63.55 22,50 2.82
1920 . ' 63.67 20.13 3,16
1921 41,62 15,25 2,73
1022 . 32,33 -16,00 2,02
1923 39.70 ' 15.13 2,62
1924 35.73 - 18.38 1,94
1925 32,70 20,38 . 1,60
1926 30,67 19,64 1,56
1927 33.28 17.13 : 1.94
1928 . 27083 ' 17000 1064
1929 29.37" 19,60 1.50
1930 . 26,02 . 17.50 1.k9
1931 22,97 . 11.88 1.93
1932 25,48 13.63 1.87
1933 28.82. 13.73 2,10
1934 27 .35 15.50 - 1.76
1935 28.02 ‘ 19,00 1.47
1936 . 29.35 20.00 1.47
1937 32,18 20,13 1.60
1938 33.67 20.63 1.63
1939 34,80 23.25 1,54
1940 : 3742 . 23.50 1.59

*See asterisk on nextwpagee.
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TABLE III. SUGAR-RIGE PRICE RATIO IN TAIWAN (1914-1958).%

(Continued) ) :
o : Price
Year Sugar - Rice Ratio
(Price per 100kg) (Price per 100 kg) (Sugar/rice)
1941 : 38.17 : 25,13 1.52
1942 42,00 18.75 2.24
1943 46,60 . 22,53 2.07
1944 hih,ho - 239,00 1.75
1945 748,80 686.70 1,09
1946 - 3,877 .82a 2,316.26 1,67
1947 19:88605 2’/ 6’958065 2072
1948 - 8h,412,048/ 34,726.05 2,43
1949 26.15b/ 34,05 0,61
1950 128.14 117.40 1.10
1951 366.90 127.05 - 2,89
1952 308,90 201,70 1.53
1953 261.90 318.00 0.82
1954 289.25 293.68 1.04
1955 395.43 302,23 1.31
1956 410.15 325,64 . 1.26
1957 4o7 .42 347.45 1.43
1958 336.64 352.23 1.27
¥ Qource: Agricultural Economics Division, TSC, original data
: _unpublished,

a/ buring the Civil War, from 1045 to 1949, between the Nation-
alist government and the Chinese Communists, a very serious
currency inflation occurred., It was the worst that had ever
happened in China.

g/ The Nationalist government authorized a monetary reform in
Taiwan on June 15, 1949, changing from the old into the new
Taiwan dollar.
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Recent Changes in the World Sugar Market

Sugar'is one of the intermational commoditiles; there-
fore, its price ip the domestic market is usually influenced
or stimulated by the world sugar market situation. Since 1948,
world sugar production has increased year after year while the
world sugar price, on the contrary, has decreased as shown in
Table IV. ‘

TABLE IV. WORLD SUGAR PRODUCTION AND ITS PRICE FLUCTUATION
(1948 - 1960) ®*

Total
Year Production Price
(Unit: 1,000 tons) (U.8. Cents per pd,)
1948 31,365 4,23
1949 31,944 4.16
1950 35,989 4,98
1951 38,604 5.67
1952 37,499 : . h,17
1953 41,634 3.41
1954 41,989 3.26
1955 43,731 3.24
1956 45,612 3.48
1957 49,073 5.16 -
'1958 54,365 3.50
1959 53,539 . - 2,97
1960 ' 57,722 3,14

¥ Source: United States Department of Agriculture, The Sugar
Situation, published annually by Agricultural Mar-

keting Service, March, 1961, p. 24, Washington,D.Cs

The total world sugar production in 1960 was 82 percent

greater than that of 1948, World sugar price per pound was
4,23 cents in 1948, 2.97 cents in 1959 and 3.14 cents in 1960,
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The higher price of 5,67 cents in 1951 was due to the unusual
circumstances associated with the Korean War,
Rice and Sugar Cane Competition
in Taiwan

Rice Production (1919-1958) -~ Rice. and sugar cane are

the two principal crops of Taiwan.h The hectare of fiee planted
increased from 497,211 hectares in 1919 to 784;000 hectares in
1958 (Appendix II).. Since rice is custemarily uéed as major
food for farm families in China, the rice supply in Taiwan has
become very important in recent years, because Taiwan faces a
serious popﬁlation pressure, Thus rice production is of direct
cencern to the Talwan people's level of living and of indirect
concern to socecial security.

Sugar Cane Production (1903-1958) ==~ The hectare of

sugar cane planted on Taiwan, iike'rice,*increased from 16,030
hectares in 1903 to 149,966 hectares in 1944, The peak year
was 1940 when 169,064 hectares were planted. However, after
V-J Day in 1945, the total hectare of sugar cane has been be-
low 100 thousand hectares each year except 1953, (See Appendix
ITI). Rice has replaced sugar cane production in some irriga-
ted and rotation fields. In recent &ears sugar cane production
has been moved to hillside fields and fields near the sea coast
areas,

The sugar-rice competition in Taiwan started in 1920,
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since at that time a 1arge.voluﬁe of rice was exported to Japan
and sugar was exported to other countries, In the competitive
history rice has always dominated sugér cane, Most farmers
must produce rice but it is not necessary fof‘them to plant
sugar cane, |

Previous production cost survey of rice and sugar cane

in rotation field -~ In May, 1952, a small scalé farm survey of

costs of production of both rice and. sugar cane in the rotation
field was made by the Taiwan Sugar Corporation,* The results
are summarized as follows-

TABLE V. COSTS- OF RICE AND SUGAR PRODUCTION IN ROTATION FIELD, ¥
(Unit: per hectare)

. Sugar
Item ~__Rice - \ Cane
N | (NT $)a/ . (NT $)a/
Seedling $ 63,00 $ 520,00
Fertilizer . 1,276.00 988,00
. Cultivation 399,00 . 916,00
Harvest : : 121,00 32,50
Farm Egqulipment . : 70,00 250,00
Rent and public 977 .00 ' 3,394,00
Gross total expenditure $2,906.,00 $6,051,20

#So ource: Talwan Bank, A Comparatlve Study on Sugar-Rlce price-
ratio in Taiwan, Taipel, Taiwan Bank Press, 1953,p.93-94,

a/ Costs. New Taiwan Dollar
Rice yield 2,400kg unhulled Sugar cane yield 65,000 kg
,728 hulled Sugar yiéld (sugar content)7 572 50
Cost of rice per kg $1.68 11,65%) 1.+
Less land rent 1,533.43kg.
Sugar sharing to cane farmer
%50 :50) 3,019.54 kg,
Cost of sugar per kg. $2,00
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Tt The ratio of the production costs per kg of sugar to
rice is 2: 1,68 and the rice to sugar ratio.was namely l: 1.19.
'Here it should be pointed out thaﬁ it was difficult to make an
exact comparison purely from the point of view of production
costs, although the above figures were obtained by interview,
This is because the rice matures aftef a period of three months
growth; and sugar cane, Taiwan, usually needs a one and one-half
year pefiod of growth. Besides, other conditions affeéting the
two crops are quite different. There is more risk and a slower
turnover in producing suéar cane thanlin producing riece; but
there are more by-products such as sugar cane trash in cane
production, However, cane farmers are able to ‘get more favor-
able types of loans than rice farmers.

Production Survey of rice and sugar cane in Tailchung

area.-- During the summer.of 1952 another survey of net income
of both rice and sugar cane in the two-crep field of the
Taichung area was sponsored by the JCRR, TSC, TPFB, and the
TPCA. _ '

Table VI shows that fall planted mud seedling cane
intercropped.with flax was ranked.fourth on the,basis:of net
income per hectare° This ranking was lower than for three
other kinds of rice systems, However, its net income per hecf

tare was higher than that of six other kinds of rice systems,
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Fall planted mud seedling cane intercropped with sweet potatoes
occupied ninth position. However, both fall planted and fall
planted mud seedling sugar cane were ranked lower than ény other
kind of rice system., In other words, under the competitive
gsituation betwegn rice and sugar cane, the twec crop rice sys-
tems when combined with winter crops was always superior to
the sugar cane system in this study. Actually, a_ﬁWQ*OrOp field
is certainly more profitable in the prodﬁction‘of rice @han in
the production of sugar cane. |

TABIE VI, A COMPARISON OF NET INCOME OF BOTH RICE AND SUGAR
: CANE SYSTEMS IN THE TAICHUNG AREA.¥*

Crop=System , Net TIncome
' . (Unit: NT$/Hec.)
1 Flax-rice-Shingtung cabbage ' 6,089,71
2) Tobacco~rice~rice-tobaceo 5,967 .96
3 Wheat-rice~rice-wheat o 5,007 .58
4)  Fall planted mud seedling cane intercropped
- with flax - . 3,137 .64
5 Green bean-rlce-~rice-green manure o 3,069,.24
6 Mud seedling sweet potato~r1ce—rice-green
' manure . 2,921.02
7 Mud seedling sweet potato-flax-rice- cabbage 2,763,06
8 Rice-rice 2,502.76
9 Fall planted mud seedling cane intercropped
with sweet potato . 1,724,116
10) Rice-sweet potato . : 1,689,56
(1l Sweet Potato-rice ' 1,257.22
12 Fall planted mud seedling sugar cane 1, 201,16
13) Fall planted sugar cane 969,93

¥ Source: Sam-Chung Hsieh, Sugar-Rice Competition in Taiwan,
: JCRR Press, Talpel, Taiwan, 1953, p. 20.




PARTIIET

THE RESEARCH PROBLEM
The Importance of Price Policy
To the Economic System

In a modern economy based on democratic prineiples, -
price is the fegulator of most economic activities, -Changes
in the relative agricultural priées will affect the allocation
of resources among competing crops. Agricultural prices, mov-
ing up or down, are the compasses of production expansion and/br
contraction. Pirice changes influence both the direction and
magnitude of productioﬁ changes° Comparatively speaking, the
elasticity of supply and demand for agricultural products aré
generally less than for other commodities;':Therefore,'small
fluetuations in the demand and supply for agricultural pro-
ducts can cause relatively large price changes, Some countries
pay speeial attention to control over agricultural price.
Price control has become an important part of modern agricul-
fural policy.

The method of agricultural price control is véried,
It has been achieved by restricting either production or con-
sumption, raising the prices of certain agricultural commodi-
ties, protective tariff, etec. This is often done in order to

stabilize agricultural price and raise farm income. Since
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sugar is an international commodity, its price is determined
by ﬁhe world sugar market situation rather than by the mar-
» ket situation of any one country or one area. The Sugar
Agreement enacted by the Internapional Sugar Conference is
aimed at stabilizing ﬁhe world sugar price., However, a
guaranteed price policy has been practiced by some countries
as~one of thelr national économic.and/br agricultural policies,

The parity price is a basis for a guaranteed price
which has been employed in the United Stafes and has been an
important part in agricultural policy for more than two
decadés.ﬂ/’lt has provided a basis for measuring changes in
the purchasing power of a unit of commodity, determining sup-
port level, and formulating marketing agreements and market-
ing order programs, There is an old formula and a new for-
mula for éomputing parity prices,

The sugar industry of Taiwan is the largest public
enterprise in the Far East as mentioned previously. Taiwan's
sugar export earnings are usually valued at frém 60 to. 70 per-
cent of the total foreign exchange earnings of the countyy. |
Therefore, the fluctuation of sugar price in the world mar-
ket affects not only the inecome of mowre than 20 percent of the

total farm households but also the position of international

T/ United States Department of Agriculbure, Agricultural Prices
and Parity, August, 1957, p. T4, Vol, 1.
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balance of payments of the Taiwan government. The importance
of the sugar industry has led the government to adopt an ad-
#anced sugar price support policy.

The annual output of'sugar approaches 900,000.m,t, of
which about 100,000 moﬁe are provided for domestic market and
around 800,000 m.t. made available for export. The present
policy of our govermment seeks to maintain the present.levels
of production for both sugar cane and rice, The foreign ex-
change obtained from sugar export is used as a bésie financial
resource to the nation, while rice production is primarily for
meeting requirements for domestic consumption,

However, the farmer's wise choilce of“his farm crop is
determiﬁed by both the opportunity cost of production and the
net income expected from a crop:. The Taiwan Sugar Corporation's
plantations cohstituté onky about 20 pércent of! the total
planted hectares of cane, ﬁhile the remaining SO'percent of
hectares of cane is contractéd‘by private farms, The Repub-
lic of China Joined the Ihternational Suéar’Conference in 1954
and has obtained an annual export quota of sugar from the Gon-
ference's annual session. Undér this condition, in order to
stabilize production and éxpoft of sugar, the goveirnment has
taken the necessary measures designed to keep dp the producticn

of the local sugar industry. This has been~d6ne by announcing
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a reasonable‘guaranteed price of sugar for each crop year

since the 1957 crop year,

From the Farmers' Point of View

As the average size of farm in Taiwan is only about
three acres (1.21 hectare), the farmers have to culbivate
thelir land very intensiveiy-and economically. They are quite
sensitive to price changes, and the most important factor de~
termining theif choice of crop systéms is the relative net in-
come from different crops. Whenever the price of a certain
crop is low relativé to other crops, farmers will usually aban~
don that crop and shift to the production of the other crops.,
However, the farmers will diversify production enough. to pro-
vide most of the food required for himself and his familyﬂ The
resources used to produce foodffor.home consumption are not £oo
sengitive to pricg changes. |

Nearly every farmer has albernative crop systems com~
peting with each other for the utilization of agricultural
resources, Sugar cane, originally planted in paddy fields has
. oW béén partly replaced by rice. Cane cultivation is shifting
to dry land where,sweet potatoes, peanuts, soybeans and jute.
are the common competitive crops. Farmgrs would prefer to
make decisions for the most profitable crop"system°

There are about 150,000 cane farmers each year in Taiwan,
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who represent 20'percent of the total farmers of Taiwan. The
contracted acreage 1is around 705000 hectares each year. Most
cane farmers operate very small farms, They sériously need a
high value cash crop system. The éverage size of cane fields
on .these farms is around 0.5 hectare, so the'support price is

nedessary for them.

From the Government's Point of View

As indicated in Table I above, the farm income of
Taiwan presehtly accounts for about 35 percent of the net
national income., Agricultural products comprise more than 90
percent of all exports by value. Among fhe export commodities,
sugar ranks first in vital importance, followed by ricé, tea,
pineapples, bananas, citrollina oil, etc. Countries imprting
!Taiwan’s sugar are scattered throughout Asia, the Far East,
the Middlé East and Africa. This year the United States also
has imported Taiwan's sugax{10,000 m,t.). The major buyers
are Japéﬂ, Iran, Malaya, Ceylon, Hong Kéng, Pakistan, and East
African countries. Tailwan's sugar is greatly welcomed in the
world market; The-government wants to get major financial re-
sources from the sale of sugar. In order to do‘this, it must

first give support to the sugar price for contract farmers.
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From the Taiwan Sugar Corporation's Point of View

The Taiwan Sugar Corporation is a governmenﬁ;owned
enterprise, The manufacture of sugar for export is confrol-
led by the Corporation. The Corporation owns over forty sugar
and by-product factories, five sugar cane improvement stations,
one sugar experiment station, 3,000 kilometers of railway for
tranqurtation, and 187 big sugar cane plantations with a total
area of nearly 46,000 hectares (113,600 aecres).” The Corporation
draws its raw materials, sugar cane, from its own farms and |
from contract cane farms. During the recent decade the average
yearly planting of sugar cane has been about 96,870 hectares
(239,269 acres) of which only about 20,000 hectares or 49,000
acres were planted on TSC's own farms. The Sugar Corporation
has obtained only 20 percent of the raw material from its own
farms, whiie 80 percent Qf the sugar cane comgsffrOm the eon-
tract farmers' land. Because of the-érowing period for sugar
cane, 16 to 18 months, and the requirements of a good rotation,
the Corporation cannot expand its sugar cane production above
20,000 héctares. The land owned by the Taiwan Sugar Cofpdra-
tion is operated as plantatiohs by the Cbrporation. Land in
this plantation cannot‘be shifted from sugar care production to
productien of other crops such as rice.

Forty-five sugar factories were operated in 1937-38,
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37 in 1944-45, and only 27 in 1956-57.5/ This has been a very
serious situation. There was not enough raw sugar cane pro-
duction te require all the mills'for grinding. The Corporation
wants té maintain enough sugar cane production to use its mill-
ing eapacity,‘ To achieve this, it must pay a reasonable pricei
to sugar cane producers. ‘It is for this reason that the guaran-
teed sugar price is needed. The world sugdr price is often not

high enough to permit sugar cane production to compete success-

fully with rice production,

5/ Taigan Sugar Corporation, Taiwan Sugar Statistics, 1958,
P, O=T. .
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THE STUDY MADE BY THE TAIWAN SUGAR CORPORATION

‘Procedureé/

The research problem was to collect, by the survey
method, the previous year's data from the sampled farm famil- "
ies for use as a basis of computing the'suggested guaranteed
. sugar price for the next year. '

Organization of field work -~ This survey program has

been sponsored and carried out since the 1955-56 crop year by
‘the Taiwan Sugar Corporation in cooperation with the Chinese
Rural Eéonomics Association., Each orgaﬁizatibnfprovides the
following people for the study: . ”£i¥i X
Chinese’Rural Economics Association
Research and technical supervisors T
Survey and statistical supervisors ?
2

Hired statisticians . -
- Sub-total - L. .2

» —

persons

Taiwan Sugar Corporatioh

Agricultural Department and its
-branch agricultural Economics

Division sponsors T
Five head sugar factory district

inspectors 18

Pata collectors (interviewers) C 126

Sub-total ) 151

Grand Total 173

o/ Taiwan Sugar Corporation, Product ion ECONOmics Survey Hand-
book TSC Press, 1947, Taiwan .
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thgpe"of survey area‘ww’The survey area ineluded all

five head sugar factory areas-~namely, Talchung area; Huwei

" area, Hsingyln area, TSungyeh area, and Pingtung area. Samples'
were taken within these five areas. The data collected from

the Taichung and Pingtung areas were usgd cﬁly for reference
'in'determining,the suggested guaranteed sugar prilce for thoée

- areas, The data obtained"ffom the Chainen rotation area (Huwei,
Hsingyin, and Tsungyeh), was used as the fundamental éompﬁtingA
.data for the suggested‘guarantéed‘briqefof“sugar.

Selection of sample size and scalé -~ Taiwan, on the

: béSis of land utilization could be divided into five kinds of
- fields, namely, two-crop fields,-single»cﬁbﬁ“fiélds, rotation
fields, dry-plain fields and upland fields.’

The number of sampled farm families was 1 500 for the
1955-56. crop year and 2,000 for both 1956-57 &ad 1957-58 cxop
yearSDZ/' This number is approximately equal t6ﬂ1/75 of the
total cane farm familles, | | A

Suppose Sugar Faetory A has a singlé;ér@p field, a ro-
tation field,:a dry-plain fleld and an upland field, Its aver~
age planted cane heetares in the differenﬁ field types by order
18 0,35, 0,45, 0.46 and 0.61 ha. o

© Oprlglnally, 1t was planned that the sample would be

drawn from all faxrms in the area of Sugar Factory A having cane

7/ See Appendix 1V.
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fields between .35 and .61 ha. In order to enlarge the éopula«
tion, the range was increased by subtracting .05 ha. from the
average size of cane field for the field type with the smallest
average size and adding .05 ha. to the éverage size of cane
field for the field type with the largest average size, For
exampleglthe population in the area for Sugar Factory A from
which the sample was acbually drawn inecluded all farms with
sugar cane fields between .30 and .66 ha. Approximately one
out of each 75 contracted sugar cane farm families who fell
within the population were interviewed. The sampling ratio
varied only slightly between sugar factory areas and field types
because of sampling problems arising during ﬁnéfinterviewinge
The samples were drawn by a random method., The sampling inter=
val was determined by dividing the total farm families qualified
for sampling by the sampled families, '

For example, suppose the population was 800 and the
- sample size was 40. Then, the sampling interval would equai
20, Then, the first sampling number Waé drawn'at_random, If
it is 7, the number of sampled farms would be 7, 27, 47, 67;
- 87, 107, 0.0 TAT, 767, 787, etc., totaling 4O sampled famm

families,

Determination of the survey period.-+ The survey peried

was broken dewn to twice a year in dealing with crop growth and
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harvesting season., The first survey period W&S_#O days (August
21 ~- September 30). The survey scale for this period included
costland Income of competitive crops in the autumn of one year
and the spring of the next year, and cost of'intercrops and
sugar cane 1in their earlier growing periods, The second survey
period was 40 days (February 1l -- March 21). This survey in-
cluded the cost and income of competitive cfop% in the summer '

and the cost of sugar cane harvest in the'late period.

Designating df data on the survey form --

Cost part Income part
Seeds or seedlings Yield and valué'of products'
Fertiligzer: Yield and value of by-
Cultivation and harvest products
Miscellaneous Subgidies
Others
Survey method -~ The direct survey method was employed.

Each data collector (investigator) directly interviewed cane
farmers, ‘

Training field workers -- (1) Each sugar‘factory as-

signed an agricultufal technician inﬂcharge of sampling in its
factory area; (2) Each sugar factory sent 2.; 4 investigators
to visit cane farm famlilies and fill out the survey forms; (3)
Each investigator received three days of trairning before survey
work started; and (4) During the survey period the TSC, CREA,.

and each head sugar factory jointly sent higher superviscrs to
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help data collectors in answering technological problems,

The steps of data processing -~ After the surﬁey was

finished for each period, the data collector for each sugar
factory would combine all the survey data computing the income
and expenditure per hectare of each sampled farm family within
seven days. The Taiwan Sugar Corporation collected all the
original survey data from each sugar factory and immediately
forwarded it to the Chinese Rural Economics Association within

ten days for further elassification and tabulating of statisties.

Tabulating and analyzing the data -- The CREA was res-
ponsible for computing of the guaranteed sugar price f@f differ-
ent fields in each sugar factory and héad sugar factory area,
The CREA was supposed‘t@ present the analytical results of the‘
guarénﬁeed.sugar price to TSC prior to April 20 of the year.

Preparation of the report -- The final report was made
and presented by the Taiwan Sugar Corporati@nwta its top-ranking
governmental organizations such as the Taiwan Provincial Govern- o
ment, The Ministry of Economic Affairs, the Economic Stabiliza-
tion Board, the Joint Commission on Rural Reconstruction, and
others concernédg for discussion and the deciéi@m;making for

the guaranteed price, -

Objectives
x

The aims of the Taiwan Sugar Corporation's survey were
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to find how to stabilize the sugar industry and balance the
rice and sugar cane production in order to accelerate the is-
lana’s economic growth and development. The principal objec-
tives of the survey are listed as follows: (1) to collect
data for sugar cane and its competitive cropwsjstem, (2) to
become familiar with land use for sugar cane and its cémpetiu
tive crops, (3) to analjze cost structure of sugar cane and
its competiti#e crops, (4) to analyze production costs and
returns of sugar cane and its competitive crops, (5) to find
factors affecting the guaranteed sugar price, (6)—té facili-
tate the future of the sugar cane extension seérvice, and (7)
finally, to provide material for the government's guaréntééd-

price and agricultural policy decision-making.
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HY POTHESES ,

Suppose the sugar price palid Taiwan farmers is guaranteed.
The price paid to Taiwan farmers is no lbnger affected by
fluctuations of the world sugar brice Eelow the guaranteed
sugar pricé. The objective of the guaranteed sugar priée is
to insure that sugar cane production will be competitive with
other crops. The hypotheses of this study are that the guaraﬁ;
teed sugar price will:
(1) ZEneourage farmers to plant sugar cane since their
income is assured,
(2) Obtain enough raw cane material to meet the maxi-
mum requirements for sugar grinding capacity,
(3) Earn a stabilized foreign exchange- from sugar
exioor’oJ and -
(4) Balance sugar cane and rice production and further
acceleréte the island's economic growth and

development.




PART VI

PRESENTATION OF DATA AND ANALYSIS OF
" THE EFFECT OF THE PRICE PROGRAM

Since 1955 the Taiwan Sugar Corporation, in coopera-
tion with the Chinese Rural Eéonomics Association, has been
responsible for the calculation of a suggested guaranteed
sugar price. In order to obtain the required data, a survey
of a sample of about 2,000'contract cane farms in five prin-
cipal cane production areas is conducted every year. Survéy
déta are used for calculation of a suggested guaranteed sugaf
price.

Model used for Computing the Suggested
‘Guaranteed Sugar Price .8,

In ofder'for sugar cane pfoduction"ﬁé“be competitive
with other crops, the net income'per hectare frbm sugér cane
pfbduction must at least equal the net income per hectare for
competitive crops. The guarénteed sugar price which permits

equality to hold can.be derived from the statement below.

The total net income from one "The total net income from one
hectare of sugar cane and its = hectare of competitive crops
intercrops ‘ ' at the same period :
|
Guaranteed Quantity of Production: Total Net income .
price of X sugar return- - cost of one + income = of one hec-
sugar ing to farmer  hectare of of one tare of com-
per hectare cane and its hectare . petitive .
of cane intercrops of in- crops in the
' tercrops cane ‘growing
period.

.8/ Te-Tsul Chang, Guaranteed Sugar Price in Taiwan, Taiwan
Sugar Corporation Press, Taiwan, 1959, .p. 22-28.
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This can be rewritten asé

Production cost Total income of Net Income of one
of one hectare - one hectare of + hectare of compe-
of cane and its the intercrops titive crops in the
intercrop : cane growing period

GSP:'Quantity of sugar returned to the farmer per hectare of cane
The net income of one hectare of intercrops was sub-
tracted from the production costs'of oné hectare of caﬁe and its
intercrops'in order to calculate what is called the net cost of
sugar cane production. The suggested guaranteed sugar price
could then be calculated with the formula given‘below by using

the survey data.

Formula Ag/
= = =
X4 > X . - X114
=1 =1 20 |21
£ 3 =
A, Y = A
asSp = 4o - :jé;l 2J = =1 -
n ' n
=Yy EYi
i=l i=1
= -
Aqs = A
=1t =it

9/ Formula A is actually applled to calculate the suggested
guaranteed sugar price. Formula B, given below, was also
-considered but was not used in actual calculatinns,

11 Xei X114
—— iy n . —_—
L Ayy  Apy = Agy
Y1 Yi Yy
M1 Ma/ o NA/
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Where n is the number of farm families in.the sample growlng
sugar cane in a particular field type and m i1s the number of
farm families among’the n farm families growing competitive
CTopSs. The GSP was calculated fdr éadh sugar factory area and
head sugar factory area by field type on the basis of this
formula,, Usually the farmers produced both sugar cane and
‘competitive CTOPS.

Xy5 = net cost of sugar cane produced by the ith family in the
sample,

= the total net income from one hectare of competitive
crops in the same period for the ith family in the
sample,

>4
o
1

hectares of sugar cane produced for the ith farm family '
in the sample.

A2j = hectares of competitive crop for the ith farm family in
) the sample.

¥; = quantity of sugar sharing for the ith farm famlly in the
sample,
n T tobal number of farm families in the survey.

The above formula indicates that the calculation of the
suggested guaranteed price is based on the assumption that the
total net income of competitive‘crops'during the cane growing
period is the opportunity cost for producing sugar cane and its
intercrops. Therefarég the suggested guaranteed sugar price
gives assurance to farmers that if théy prodube‘cane with some
intercfops their net income will be no less than the total net

income from the production of competitive crops,
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TABLE VII. AN EXAMPLE OF CALCULATION OF GUARANTEED SUGAR PRICE
: IN TSUNGYEH AREA¥ .- . 5
No«of Cane Net Acres of Net income Quantity
farm acre cost of Competi- of competi- of sugar
fam- plan- cane(l) tive tive crops shared to
ilies ted crops (2) (l)+(2) farmers
1 0.87 4,480,85 ".0,40 1,414,225 . 895 10 2,357
2  0.57 4 002,35 0.20 4,121.50 8 123.85 2,353
3 0.63 5,928.71 0.50 6,923,60 12,852,311 4,282
4 . 0.50 3,841.16 1.00 13,409.00 17,250.16 3,274
5 0.29 5,192.72 0.20 7,312,50 . 12,505,22 3,810
6 .0.30 4,450,97 0.15 5,685.33 10,136,.30 3,356
7 0.36 5,598.47 0.25 7,640,48 13,238.90 L,470
8 0.18 6,110.72 0.20 2,765.00 8,875.72 4,928
9 0.24 4 »996.00 0.25 4,643.60 9,639.60 3,890
Total
and
Avg.3.94 4,822,24 3.15 7,681.31 12,503.55 3,436
*Source: Survey Data, 1957-5C crop year.

According to the above formula A, we get $3,638,.98.
Correlation coefficient between the number of sampled farm fam-
ilies and the acreage of planted cane

According to the data obtained in the 1957-58 crop year,
the coefficient of correlation between the number of sampled
farmers and the acreage of planted cane in each sugar factory
area was computed. It was 0,9531, a high degree of positive
correlation., It is now known that the average hectares of cane
planted by farmers does not vary greatly for differenﬁ sugar
faétories. Therefore, the sampleé taken from the acreage sur-

vey represented an acceptable degree of reliability.
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TABLE VIII, RELATIONSHIP BETWEEN THE NUMBER OF SAMPLED FARM
FAMILIES AND THE ACREAGE OF CANE PLANTED, 1957-58,.%

xe/ (¥;?3 (Xif)

&
&

TR (X2

71 25,71 -9 - 6,41 81 41,09 57 .69
15 2,74 -64 -29,38 4,205 863,18 1,909,70
52 13,01 -28 -19.11 784 365.19 535.08
118 43.53 38 11.41 1,444 130,19 433,58

68,26 . 76 36,14 5,776 1,306,100 2,746.64

WO~y VIEWwmPE
)
U
(0))

T4 30.73 6 - 1.39 36 1.93 8.34

125 58.86 45 26,74 2,025 715,03 1,203.30

oL 36,18 14 4,06 196 16,48 56,84

29 10.41 =51 -21.,71 2,601 571.32 107.21
10 156 83.25 76 51.13 5,776 2,614.,28 3,885,88
11 102 44,24 22 12,12 L84 146,89 226,64
12 89 .37.52 9 5,40 87 . ' 29,16 48,60
13 118 63,18 38 31,06 1,444 964,72  1,180.28
14 o4 39,14 4 . 7,02 196 49,28 08,28
15 56 18,26 -24 13,86 576 192,10 332,64
16 60 35,92 -20  3.80 400 14,44 -76,00
17 62 18.66 - -18 -13,46 324 181,17 2Lp , 28
18 80 14,59 0 .-17.53 0 307.30 0
19 77 29.00 -3 - 3,12 9 9.73 9.36
20 67 18,92 =13 =13,20 169 174,24 . 171.60

21 129 55,14 49 23.02 2,401 529,92 1,127.98
22 55 17:95 =25 -14.17 625 216.38 354,25
23 33 8.70 . =47 -23.42 2,209 . 548.50  1,100.74
24 L 14,22 -36 -17.90 1,296 320.41 o644 40
25 Lh .77 -36 ~17.35 1,296 310.87 624,60

tal 2000 802.99 34,454 10,519.90 18,145,901
.~ Mean ¥ = 80, X = 32.12

¥Source: Talwan Sugar Corporation, Survey data, Chinese Rural
Economics Association.
a/ N: Number of sugar factories by order.
Number of sampled farm families in each sugar factory.
X: Hectares of planted cane of the sampled farm families in
- each sugar factory.

A1
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The following calculation was used to find the relationship be-

tween the number of farm families sampled and the acreage of
cane planted, 1957-58:

= Z Xy _18,145.91. 18,145.91

) = 15,038.19 = 0.9531
f Jox [4 154 pJ10,519.90

Distribution of accumulative frequency
of Guaranteed Sugar Price

Table IX shows that there are 1,042 cane farm families
(52.31 percent) whose suggesﬁed guaranteed sugar price should
be below $3,000, while the rest (47.69 percent) of the cane.farm
families suggested guaranteed sﬁgaf price should be above $3,000.
If the government gave a guaranteed sugar price of$3,000 to cane
farmers for the 1957-58 year, then only 52.31 percenf of the
farmers would gain money and the other 47.69 percent of the far-
mers would lose money, if they planted cane.

Suppose the guaranteed sugar price rises to $,000;
then 1,620 farm families (81.33 percent) willlgain money as

the result of producing sﬁgar cane.
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TABIE IX. DISTRIBUTION OF ACCUMULATIVE FREQUENCY OF THE CALCU-
LATED GUARANTEED SUGAR PRICE FOR 1957-58 CROP YEAR.*

Up=-limit of cal- Aécumulative
culated guaranteed Sampled -
sugar price , ~ Farm families . ~_percent .
(NT $) ' ‘
Below 500 2 _ 0.10
Below 1,000 12 0.60
Below 1,500 77 . 3.87
Below 2,000 201 . _ - 14,61
Below 2,500 619 ‘ 31.07
Below 3,000 1,042 ' 52.31
Below 3,500 1,396 \ ‘ 70.08
Below 4,000 - 1,620 81:33
Below 4,500 _ 1,754 ‘ 88.05
Below. 5,000 : : 1,848 . 92.77
Below 5,500 1,906 95 .68
Below 6,000 1,930 96,89
Below 6,500 1,948 97 .79
Below 7,000 1,956 98.19
1,992 : 100,00

¥ Source: Taiwan sugar Corporation survey Data, 1957-58 Crop
Year. (See Appendix V-b)

The results of three years' study
The factors affecting the suggested guaranteed sugar
price are quite numerous and complicated. The most important
factors which determine the suggested guaranteed sugar price
are direct costs of cane cultivation, net incomé of intercrops, .
the anount of sugar returned to the farmer, and particularly
the amount of total net income from cane's competitive crops.
'The suggested price varies directly with the total net income

from cane's competitive crops and the cost of production of
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sugar cane with its intercrops; but it varies inversely with the
quantity of sugar which the farmer gets and the amount of net:
income from intercrops, All the four factors vary from area
to area and also from farm to farm because of the different
soil fertility, irrigation and crop systems. Therefore, the
suggested guaranteed sugar prices obtained from the calculaf
tions also vary to a considerable extent;' In an area where
soll fertility is high and irrigation or rain water is plenti-
ful, camd’s competitive crops such as rice, wheat, soybean, etc.,
can be cultivated four times within the cane“grbwing period
(generally 16 to 18'months). Thus, the total net income from
'those competitive crops is so high that sugar cane cannot exist
in that area, or it requires a very high suggesﬁed guaranteed
price, | -

A brief summary of the calculated suggested guaraﬁteed
prices which should be offered for different cane production
areas and different kinds of fields are shown in Table X,

These figures in cglumhs one. through five are the
avefage guafanteed priees‘reéuired to maintain cane production
in different fields of the areas. They show that some areas
and fields need higher guaranteed bfices than'oﬁhers. If there
is eilther any one area or particular field which demans a very
high guaranteed price for maintaining cane production, this in~ .

dicates there would be a tendency for sugar cane production to
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be shifted from that area or field type. In ofher words, far-
mers can get a much higher income from the cultivation of com-
. petitive crops than from the cultivation of sugar cane, Com-
paratively speaking, from Table X, the avefage suggested
guaranteed sugar price for three years for each area by order
was $3,178.5? in Taiching, $3,017.36 in'Pingtung, $2,977.77 in |
Huwei, $2,717.85 in Hsingying, and $2,705 .44 in ‘Tsungyeh. The
suggested price for Hsinging and Tsungyeh were very close and
the suggéstéd prices for Huwei and Pingtung Were also very
close. The suggested sugar price for Taichung was high among
all areas, | \ |

The . average suggested sugar prices for three yearé for
different fields Ffor all areas by order was $3,169,24 in double
rice paddy field, $3,105.10 in upland field,.$2;829940 in dry-
plain field, $2,818.00 in rotation field, énd‘$2,697°40 in single
rice paddy field. The suggested guaranteed sugar prices for
double rice.paddy.fiéld and upland field were higher than that
of the other three flelds. The suggested gﬁarahteed.sugar
price for both rotation field and dry plain field were very:
close. The suggested price for single rice paddy field was
lowest, and it was highest in double rice paddyﬂriee among all
fields,

The difference between the average suggested prices and

the average government announced price of three years' average

v




TABLE X. GUARANTEED SUGAR PRICE FOR DIFFERENT AREAS AND FIELDS THREE
TON OF SUGAR.a/

CROP YEARS. UNIT DOLLAR PER

1 2 — 3 I 5 6 7 8
- Fields -
Double Single Rotatlon Dry Upland Avg. Gov.Price Difference
Rice Rice Field Plain Field Price guaranteed Between
Paddy Paddy (Partly Field Suggest- 1957-58, Required &
Crop Field Field Irrigated) ed. 1958-59, Guaranteed
Area: Year . 7 1959-60
Taichung 1955-56 2,875.45 -- 3,204.71 2,886.45 3,777.28 3,185.41 2,375.00 -810..41-
. Area .56-5T 2,990.54 -- 3,675.27 2,566.39 3,586.90 3,204.80 2,400.00 -804.80
57-58  3,368.93 -- 3,430.78 3,028.90 2,628.86 3,139.35 2,750.00 -389.35
Average 3,078.32 -- 3,436.92 2,827.24 3,331.01 3,178.57 2,508.33 -670.19
Hsingying 1955-56 -~ 2,727.12 2,392,90 2,481.53 2,682,86 2,570.10 2,375.00 -195.10
Area 56-57 -- 2,705.81 2,623.51 2,640.75 2,747.52 2,679.39 2,400.00 -279.39
57-58 -- 2,923.59 2,931.97 2,840.89 2,917.73 2,903.45 2,750.00 -153.15
Average -- 2,785.51 2,648.46 2,654.39 2,782.75  2,717.85 2,508.33 -209.52 .
Tsungyeh  1955-56 -- 2,666.78 2,332.06 2,554.38 2,451.96 2,501.29 2,375.00 -126.29
Area 56-57 -~ 2,202,36 2,384.12 2,539.31 3,355.71 2,620.38 2,400.00 -220.38
57=58 -~ 3,045,114 2,544.34 2,749.24 3,639.85 2,994.65 2,750.00 -244.65
Average -- 2,638.09 2,420.17 2,614,31 3,149.17 2,705.44 2,508,33 -197.11
Huweil 1955-56  3,548.29 2,369.83 2,384.12 2,780.40 2,815.16 2,779.56  2,475.00 -404,56
Area 56-57  3,593.69 3,083.98 2,949.35 2,996.33 2,51%.45 3,027.56 2,400.00 -627.56
57-58 . 3,561.32 2,850.32 2,966.68 3,103.05 3,149.69 3,126.21 2,750.00 -376.21
Average 3,567.77 2,768.04, 2,766.72 2,959.93 2,824.16 2,977.77 2,508,33 -169.4l
Pingtung 1955-56 2,711.15 2,336.19 -- 2,886.79 2,872.47 2,701.65 2,375.00 -326.65
Area 56-57 2,567.15 2,420.16 ‘== 2,974.45 3,172.59 2,783.59 2,400,00 -383.59
57-58 3,306.65 3,034.83 -- 3,413.63 4,512.28 3,566.84 2,750.00 -816.8L
Average 2,861.65 2,597.65 -- 3,091.62 3,438.63 3,017.36 2,508.33 -509.03
Area Average for . ’
Three Years 3,169.24 2,697.40 2,818.00 2,829.40 3,105,10 2,919.30 2,508.33 -420.97

a/ Columns 1l-5 of this table were compiled by T. T. Chang, Guaranteed
ceedings of Agricultural Economics Seminar, National Taiwan University Press, Tapel, Taiwan, 1959,
p. 107. Columns 6-8 of this table are added by the author.

Price of Sugar in Talwan, Pro-

_vb -
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for each area by order was-$670,19 in Taichung, -$509,03 in '
Pingtung, -$469.44 in Huwei; ~$209.52 in Hsingyiﬁg, and
-$197.11 in Tsungyeh. The difference between suggested prices
of area average and the average government price of three years
was -$420.97. The lowest average suggested guaranteed sugar
price for the three vears was: for the rotation field (partly
irrigated) in the Tsungyeh area.

Many fadtors affecting guaranteed sugar prices should
be discussed here, First, generally speaking, the temperature
is 1owef in the northern part than in the scuthern part of
- Taiwan., The climate is not suitable for sugar cane growing
in the north. The suggested guaranteed sugar price wag higher
-in the northern and central parts than in the south.

Second, thé more fertile the land and the larger the
sugar shares, the lower the guaranteed sugar prices.

Third, the ratooned sugar cane may shorbten its growing
period, decreasing the net income of its competitive crops,
which therefore should have the effect of decreasing the sug-
gested sugar price. -

Fourth, thé suggested guaranteed price is determined
partly by the size of samples, The smaller the sample size,
the greater the possibility of error. Therefore, an optimum
sized sémple would be helpful if adequate finances ére

available.
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Fifth, in some sufficiently 'irrigated areas, the guaran-
teed sugar price is usually a 1ittie high as a result of influ-
ence by the competition between sugar cane and other Crops.,

Finally, on the dry-land in either hillside or plain
field, the guaranteed sugar price was set too high as a result
of a low sugar yield and a low sugar share, |

The announced guaranteed sugar prices were less than
the suggested sugar price for all area, The reasons were as
follows: . First of all there is a conflict between the produc-~
' tion of sugar cane and rice., If the guaranteed sugar price 1is
set too high, land will be shifted from rice to sugar cane
production, If this oécﬁrs the supply of rice will decrease
and the price of rice will increase. With respect to rice, the
Taiwan Provinecial Food Bureau, complying with the basic foed
policy of the Taiwan government, seeks to (1) increase the sup-
ply of rice as domestic demand increased, and (é) prevent the
price of rice from increasing. Therefore, an énhqunced guaran-
teéd sugar price which would be high enough to cause a marked
shift from rice to sugar cane production would not be consistent
‘with the basic food poliey of the Taiwan government., The wages
and salaries of the government employee of Taiwan are compara-
tively 16w° Rice is the major food for home ccnsumption. The
price of rice in Taiwan is absolutely not allowed to be increased

since it might effeet the national welfare and cause social
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unrest. The government has a policy of stable and comparativ-
ely low food prices in Téiwan. Second,vsince.the Nationalisﬁ
government has had a deficit budget. They prefer not to set a
high guaranteed sugar price in order to avoid the heavily fi-

nancial burden and the resulting inflation of such a policy.

Test of Hypotheses
The percent of the farmers who wduid require a higher
price than the announced price iﬁ order to.coVer their costs
of production of sugar cane and to maintain their level of
farm income from sugar cane at the level of its competitive
crops are given below.

TABLE XI., RELATIONSHIP BETWEEN ANNOUNCED SUGAR PRICE AND THE
- . PERCENT OF SAMPLED. FARM FAMILIES, *

~Ennounced Percent of sam- Percent or

Price pled farm fam- farmers re-
Year (NT $ per ilies receiving quiring high-
Guaranteed ton ‘ adequate percent - er price
1957-58 2,375.00 - ==
1958-59 2,400.00 36.30 63.70
195960 2,750,00 ba . hy 58.26

¥Source: See Appendix va and Vb.

These simple figures clearly point out the fact that
most farmers need a higher guaranteed sugar.price than that of
the ammounced sugar price, However, many farmers benefit from

the present price policy, the stability of the price policy is
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particularly important., With the 1eve1 of the annocunced guaranu
teed sugar price, why do farmers with a higher requlred price
still_produce sugar cane? There are several reasons, Ffirst,

they obtaln favorable kinds of loans such asseedling loans,
fertilizer loans, and production loans froﬁ Taiwan Sugar Cor-
poration. Second, they obtain the considerable technical assis-
tance from the Taiwan Sugar Corpbration. Third, some have ine-
sufficient irrigatign for rice but enough fér'pfofitable‘sugar
cane growing, Fourth, cane trash and leaves could be used for
feeding fuels, fénces, and farm house-roof covering.,

The Taiwan Sugar Corporation does not want a shift in
the Iocation4of sugar cane production, The'reasons are as
follows: Fiwrst, the grinding capacity is Fixed in each sugar
cane producing.area, Factory operation is"inefficient 1f the
grinding facilities are not used to capacity. Second, the
workersvand personnel who work fof the Taiwan Slugar Corporation
cannot be moved easily from area to areé, Some workers have
served in a single facfory all their life~time, Third, trans-
portation facilities are Ffixed suéh ag railrdad, etc. Now, the
sugar broduction in each area has become a traditional industry.

Because of the differences in the suggested guaranteed
 sugar price for different areas and field types as pointed oub
in Table X, a stable policy of announcing one guarantesd sﬁgar

price for the entire island will bring about some relocation of
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sugar cane production. Theréfore, the Taiwan Sugsr Corpora-
tion has followed the policy of making févorable loans and con-
siderable technical assistance available to farmers in areas
with a high suggested guaranteed sugar price. However, the
present price policy has stabilized the level of sugar cane
production in Taiwan, a fact the Corporation appreciates.

From Table XII, it can be seen that the acreage of
planted sugar cane and total sugar production between 1946 to
1955 fluctuated every year. The farmer's income was not stable.
However since the farm survey began in 1955 and the guaranteed
sugar price program started in 1957, the sugar cane acreage
planted and the total sugar pr&duction has been increased and
stabilized year after yeaf since,1§55o This can be taken as
evidence that the program has been succeésful'from the stand-
point of the government. As can be seen from Table XII, the
average yield pér acre of sugar cane has_ihereased gince 1-91‘#6o
However the yield after the war was very low, The avérage yield
per hectare for the five-year peri@d'1936 to 1940 was 7.7 M.T.
The average yleld per hectare for the five-year peiod of 1955~
’1959.was 9.2 M.T., an increase of 20 percent over the 1936-40
average. During the period this increase occurred, there has
also been a general shift of sugar cane production to poorer

soils, This increase in yleld makes it easier for the government
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TABLE XII. PRODUCTION OF SUGAR CANE AND RICE IN TAIWAN SINCE

1946, % -
- Index Index
Planted of plan- Total of Ave.. © Total
Sugar ted area Sugar Sugar Sugar Planted Rice

Year Cane Yield Yield 7VYield Rice Yield

(Hectare)éBase Year) (M.T.) (ton/Ha) {Heci (M.T.)

1946-100 ) = . tare)

1946 78,489 100,00 86,074 100,00 1.1 564,016 894,021
947 32,937 41,96 30,883 35.88 .9 667,557 999,012
1948 85,055 108,37 263,597 306.24 3,1 717,744 1068,423
1949 120,289 153.25 631,346 733,49 4,9 TU7,675 1214,523
1950 118,452 150,91 612,332 711,40 5.2 770,262 1421,436
1951 78,812 100.41 350,761 407,51 4.5 789,075 1484,792
1952 95,703 121.93 520,453 604.65 5.4 762,000 1570,115
1953 108,522 138,26 882,141 1024,86 8.1 1778,3842/1641,557
1954 93,151 118.68 701,155 814,59 7.5 777,000 1695,107
1955 76,312 97.23 - 733,160 851.77 9.6 751,000 161ik4,953
1956 @ 87,642 111,66 767,327 891.47 8.8 784,00Q~/1789,829
1957 94,110 119.90 832,749 967.48 8.8 783,2672/1889,009
1958 95,820 22,08 893,987 1038.62 9.3 778,1892/1894,127
1959  99,2192/126.41 939,778 1091.82 9.5 776,0502/1856,315

¥Source: This Table is.abridged from Appendix Il and LLI.

é Provincial Government of Taiwan, Téiwan Agricultural Year-
book, 1960 edition, pp. 1-8.

to achieve its goal of adequate foreign exchange and adequate

rice production, Again, ?he acreage planted and total produc-
tion of rice since 1946 was much stabilized. The slight in-
crease in acreage and yield were a result of field technical im-
provement and the urgent requirement for dealing with the increas-
ing pepulation pressure. There was no year with great decrease

of rice production sinece 1946,
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Since sugar processing in Taiwan is the largest agri-
cuitural industry with more than 30 Sugar factories and by-
product factories and more than 3,000 kilometers of railroad
scattered widely over the island, the sugar industry prévides
employment opportunity; transportation facilities, and rural
economic prosperityyg/fhe major financial resource of the
government i1s derived from sugar ékport. The foreign exchange
from sugar séles each year represents around 60-70 percent
among all the total export commodities éo that the island's
economic resoureés rely ﬁainly on‘ag:igultural export., Bal-
anced development, becéuse of the intgr—relationship of crops,
depends heavily on rice énd sugar cane production in Taiwan.
Under the sugar price support program, the competition between
sugar cane and rice will be decreased because the farm ;ncome
from both will not be gréatly different. The guaranteed sugar
price systém will accelerate the island's economic growth and
development in the future; However, the impact of sﬁch price
policies on the over-all allocation of resources should nct be

ignored.,

Analysis in Correlation Coefficient of Different Facters Related

to Guaranteed Sugar Price

Simple Correlation -- Computing models of correlation

coefficient, Two kinds of correlation coefficient were

9/ ©See Appendix V.
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computed., First, simple correlation coefficient was computed
between the guaranteed sugar price and all factors. The for-

mula used was:
£X1Xj
B ok

r = simple correlation coefficient:

T =

x1 = X34 - ii ﬁﬁ is mean of Xy
. - — Pu—— . ' j=2’ 35 L,': e o o0e
X3 = Xji - Xj Xj 1s mean of Xj

Partial Correlation -- Next, the net correlation (or

partial correlation) was computed by the follewing formula :

F12.34 = T12.3 -F14.3 Tou.3

,ji—r214.3 h/i‘rg olf,3

X3 = dependent variable (guaranteed sugar price).

Xo = independent variable (quantity of sugar shared).

X3 = independent variable (net income of cane's competitive
CropS,

P
=
]

°

indegendent variable (net cost of production of sugar
cane i :

All the correlation coefficients between the guaranteed
sugar price and its influencing factors were cémpiled.(Appemdix
VII).

Goefficients of particl correlation measure the corré1a=

tion between the dependent factor and each of the several
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independent facﬁors, while eliminating any (linear) tendency of
the remaining independent factors to obscuré the réla‘ciena Thus
the coefficient of partial correlation was useful in the problem
where the guaranteed sugar price was correlated with the quan-
tity of sugar shared, the net income of éane's competiﬁive
crops and the net cost of production of sugar caﬁe, The co-
efficient-partiar correlation of guaranteed sugar price with
the quantity of sugar shared indicates, while h@lding constant
the net income of cane's competitive crops and net cost of pro-
duction of sugar, what the average correlation would probably.
be between guaranteed sugar brice and the"quéntity of sugar
shared. The partial eorrelation coefficient indieates'about
~what an average correlation in selected subgroups would be, if.
computed from a larger sample drawn from the same universe. |
-Therefore the coefficient of partial correlation may be defined
aé a measure of the extent to which that part of the variation
in the dependent variable (guaranteed sugar price) which was
not explained by the oﬁher-independent factors‘baﬁ be explained
by the addition of the new factor.

Relationship Between Guaranteed Sugar frice

and Various Factors Affected-

rip represented the correlation coefficient between the

guaranteed sugar price and the quantity of sugar shared. It

shows and should be, a negative correlation (column 3; Appendix
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VII) -- that is, the more sugar shared the lower the sugar
price to be guaranteed. A few samples which appear as posi-
tive correlations in the column are either unreasonable or
errors.

rl3'represeﬁted the correlation coefficient between
the guaranteed sugar price and the total net income of cane's
competitive crops., Both show positive correlation, that is,
the higher the income from cane's competitive crops, the higher
thé guaranteed sugar price needed; and the lower ﬁhe net in-
come from competitive crops, the lower the guaranteed sugar
‘price needgde A few negative correlations in column 4 are
special examples which probably are due to some unusual cir-
cumstances. |

il represented the correlation coefficient between the
guaranteed sugar price and the cost of sugar cane preducticn.
As common sense would indicate there is a positive correlation.
There is no doubt that the higher the production cost of .sugar
cane, the higher the calculated guaranteed sugar price. How«i
ever, in column 5, some negative correlations are found, This,
of course, is an unreasonable phenomenon and 18 affected by
“many unusual factors such as sampling error (ﬁoo little samples
in a certain area) and other variables which could not be '

conbrolled,
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From Appendix VII it can be seen that, indeed, the par-
tial correlation coefficients are more reasonable than simple
correlation coefficients, In column 6, ryp,34s -eXcept for
one +0,112, are all negative correlations between the guaran-
teed sugar price and the quantity of sugar shared, In column
T, r13,24s all are positive correlations between the guaranteed
sugar price and cane's chpetiﬁivé crops. Again, in the last
column of Appendix VII, except for three unreasonable negative
numbérs, all the othefs ére positive'cérrelaﬁions between the
guaranteed sugar price and the het product cost of sugar cane.

A few unusual sampling errors might be due to the re-~

ports of both respondents and interviewers.




PART VII

.CONCLUSION AND SUMMARY

Guaranteed Sugar Price is a Key Matter in Taiwan

The sugar industry is vitally important to Taiwan
since it is related to the development of agriculture, in-
distry, transportatipn, fiscal policy, finance, and rurél
civilization of thefisland. The foreign exchange from sugar
sales represents approximately 60-70 percent of the total ex-
pofts and 1s the major financial resource of the government.,
Due to the serilous competitién between sugar cane, rice and
other crdps on:Taiﬁan and the world sugar price depression,
the acreage of sugar cane étarted decreasing répidly from
1953-1955.191 In order to maintain & stable sugar production,
the fundamental matter is to have the .sources of raw sugar
cane material, and therefore, a minimunm supﬁert_price for con-
tract cane farmers should be assured in advance. The forward
pricing of farm producﬁs has in recent years become one of the
important agricultural policies iﬁ modern COuntrieé. As indi-
céted in the preceding formula, the calculation of a suggésted
guaranteed sugar price has been based on thé'aséumption that
the total net.income of competitive crops during the same
period of sugar cane growing is the opportunity cost for sugar

cane and its intercrop products. The study of schedules has

10/ See Table XIT.
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been carried out according to the computing model. The cale
culated guaranteed sugar pfice for the paét three years' sur-
vey was based on the computing model and survey data.

Guaranteed Sugar Prices are Varied -
" In Different Areas and Fields

The guaranteed price in Taiwan is a kind of purchééing
sugar price guaranteed by the government to the cane producers.
This is a minimum guaranteed price but not an actual pﬁrchas— |
ing price. When the world sugar pfice is above the announced
guaranteed sugar priée, then the purchasing sugar price will
be the world sugar price. Only during the period when the
world sugar price is below the annoﬁnced guaranteed price Is
the government's announced price the actuai purchasing price,
Tﬁe government, under such conditions, pays the difference be=
tween the announced‘guaranteed sugar price and the purchasing
price which is based on the level of the world sugar price,

The suggested guaranteed sugar prices, according'toithe
survey data, are varied in different areas and different fields,
Generally speaking, both the Taichung area a@d ﬁhe Pingtung
area have higher suggested guaranteed sugar prices than Huwei,
Heingyin, and Tsungyeh areas, 'In each area, both upland fields
and two~crop-fie1ds have higher suggested guaranteed sugar

prices than the dry-plain fields, single~crop fields, and
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rotation fields. The announced ggarantegd suéar price covered
approximately 50 percent of the contract farmers whoseé net in-
come from sugar cane was at least equal to the net income of
cane's competitive crops. In view of this fact, the Taiwan
Sugar Corporation has made the necessary adjustment in the
forces determining the-level of:production by‘different ways
and means to the Taichung and Pingtung areas (such as ﬁsing
productive loansg and technical assistance in“énéouraihg and
helping contract farmers in cane production in both areas).
Economically, it is easy to set multiple guéranteed sugar—
price systems according to the survey data in different areas
and fields; but politically, it is hard to éarry out two or
more price systems for different areas since the factors are
too complicated., A mulfiple,price policy might also have an

undesirable influence on resource allocation.

Outlook for the Future-

During the past years thé guaranteed,sugar price policy
has produced a stabilizing function,‘particulérly to the con~
tract farmers' psychology, since the guarantegd price protects
from both sugar cane production from unfavorable price risk
and uncertainty. Under such a price program, farmers donft
worry about sugar price fluctuation in the world markeﬁ, since

thelr price for sugar cane will not be less fhan the announced.
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guaranteed sugar price.

The policy is established safely; but much more sﬁouad
be done in the future because the factors affeetiné the an-
nounced guaranteed sugar price are gquite numerous. Perhaps
we can find other ways for decreasing the guaranteed sugar
price and increasing farm income by further stﬁdy, For example,
extending intercrop systems might increase net income; invest-
ment and technologieal’improvement might be able to diminish
thé guaranteed sugar price., Again, increasiﬁg the application
of fertilizer ﬁill increase the production cost but also in-
crease the quantity of sugar sharing. There are many phenomena
and problems before us to be studied and solved by differeht

means and ways.
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APPENDICES




APPENDIX 1. SUBSIDIES AND PURCHASINa PRICES OP FARMER"S SUGAR AFTER V-J DAY, 1947-48 to 1956-57.*

Spurs Puchesing  Purcasing  Purchasing  purchesing  Purchasing S of  Purchasing g of Purchasing  Snof  Puchesing  gman PRSI, PERET SO0 BERHAG ner.
st Jan. 1688 bec. 19648  Dec. 12, 333 - 20,%965% Dec. zo,*iég? Dec. m?liggg 0.630  Dec. 28‘1%3?-,2 0.1464 Pec. 1. 1664 05807 Dec. *;1%8%% 01943  Nov. 1. 1866 03837  0.1200
nd Mar.10, 1043 Jan.$]_’2L,25?§)918 Peb. 24, 1650  Peb 1,*§‘glgj Jan. |,*iégg Jan. 1?'169%% 0.630  Jan. 21,'1129%3 0.2710 Jan. ?liggg 0.5663  Jan. 7’1.%%2 03761 Dec. 1. 1086 0.364j 0.1200
3 Mar.20, 1388 peb "t 1909 ppr. 20,960 v LS peb. 116D o467 Peb. 1. ibey 0840 Peb. 1. 1034 0.2492 Feb. V32 ossre peb. 1.6 0.364  Jan. 1% o2 0.1200
o or s, B0 reo N e U w1 EE e 0 BE oo e S oo v DHR oz e 00 osee e 1R o e T 0z .00
Stn - Peb-glg?siégg uty 104830 May I,*iég? Apr. |,*i'9%% 0.2860 Apr. |T1'12975% 1.130  Apr. :}'lfga 0.2379 Apr* ?1%?-,@ 0.5496  Apr. T}'%%% 0.3501  Mar. ?2%3%% - -
6th T Mar-ﬁ-mgégg July 12,*(1)5385%) June |,*%égi May |,*%§;§§ 0.4260 May |fli%agg 1.225 May ’;f'lfg%ﬁ 0.2109 May |,*'i§£ 0.5760 May 1171%%% 0.2841  Apr. ?2118?3 - -
7th - Apr-%?sgégg Aug.- 7.*(1)ég(5) July |,*%é§§ June L?égg 0.2960  June |Tlisl)é33 1.257  June ’;1%&2_)2 0.1771  June ?l%% 0.5866  June 7171%?32 0.2453  May ?2%2(7) - -
8th — My 1??4%408 Aug- l,*iég? July |,*iégg 0.1420  July .’,"1-132 1.310 July *,1'%2%2 0.1765 July 73'2119%65 0.5804  July *;113%% 0.2479  June ?,2'%?% - -
oth — May %?’76%)28 —  Sept.. |,*%ég§ Aug. .,*ig?,% 0.2540  Aug. |T1'1%%03 1.310 Aug. *?'%2%?1 0.1781 Aug. ?1%% 0.5650  Aug. 71713%% 0.2465 July :2911929 - -
10th T Juneieisl~fz sept.20, 1081 Sept,. 1, 1652 05450 Sept,.1, 093 1.307 Sept.. 11681 o.2om Sept.i 1088 0.5401 Sept 11 om0 mg. 118 - -
then - - - Ot 20,$iég? —  Dec. 7121%;?,3 0.5807c/ _— - - -— Sept.??-slggg - -
12th - - - Nov. 20, 1653 - - san. 3335 0.5663c/ — - - - - - -
* Source: Taiwan Suguar Corporation, Taiwan Sugar Statistics, TSC Press, Tapel, Taiwan, 1958, pp. 72-73.

a/ The government authorized the monetary reform on June 15, 1949. Since the 10th authorized purchasing price of sugar of

b/ Before 1952-53, the quotations are on B.W.C. basis, while afterthat on S.W.C.

1948-49, based on N.T. $.

c/ The 1lth and 12th purchasing prices and subsidies of crop 1953- 54 are the same as the purchasing prices and subsidies

of the 1st and 2nd of 1954-55 respectively.
whille the purchasing price was higher than the guaranteed sugar price.

Since March 1, 1957, all the subsidies were cancelled
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APPENDIX II, RICE PRODUCTION (1919-1957) IN TAIWAN,*
o K Index of. Yleld Index of
Heetare Index of Total Total . Per  Yield/
Year Planted Hectare Yield Yield Ha. ha,
: ~ (1936=100) (m.t.) (1938=100)
1919 4o7,211 72.95 703,320 50,15 1,415 63.11
1920 500,169 73.39 691,764 49,33 1,383 61,68
1921 495,426 72,69 710,899 50,69 1,435 64,01
1922 511,241 75,01 777,831 55,46 1,521 67.84 .
1923 507,829 T4,51 695,155 49,57 1,369 61.06
1924 531,451 77 .98 868,090 61,90 1,633 72,84
1925 550,835 80,82 920,452 65_63 1, 671 74,53
1926 567,172  83.22 887,739  63.30 1,565 69,80
1927 585,011 85,84 985,524 70.27 1, 7685 75,16
1928 581,918 85,82 970,715 69.22  1.660 T4 Ol
1929 567,952 83.33 925,824 66,02 1,630 72,70
1930 © 614,390 90,15 1,052,931 75.08 1, 714- T6.45°
1931 633,726 92,98 1,068,549 76.19 1,686 75 .20
1932 664,325 97 .47 1,278,459 91.16 ~ 1,924 85,82 -
1933 . 675, 476 99.11 1, 194,549 85,18 1,768 78.86
1934 666,979 99,86 1,294,412 92.58 1,947 86.84
1935 678 629 99,57 1,303,164 92,92 1,920 85,63
1936 681,584 100,00 1,365,484 97.32 2,004 89.38
1937 °© 657,685 96,50 1,319,018 olk,05 2,006 89,47
1938 625,398 91,76 1,402,414 100,00 2,242 100,00
1939 626,131 91.87 1,307,391 93,22 2,088 93.13
1940 638 622 93.70 . 1, 1289748 80.49 1,768 78.85
1941 646,927 ok, 92 1,199,006 85,50 1,853 82,65
. 1942 616,529 90,46 1,171,182 83.51 1,900 84,75
1943 610 051 89,51 1,125,804 80,28 1, 845 32,29
1944 6oo 688 88314 1,068,121 76.16 1,778 79.30
1945 502, 2018 73.66 638 828 L5 ,45 1,273 56,77
1946 564,016 - 82,76 894,021 63.61 1,585 70.69
JOUT - 667,557 99,41 999,012 71,08 1,47k 65. T4
1948 717,744 105,31 1,068,421 76,02 1,489 66,41
1949 747,675 109,70 1, P214.523 87.77 1,624 72,44
1950 770,262 113,02 1,421,436 102, 65 1,845 82,29

¥3ce ASCEerisk on next page.
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APPENDIX II, RICE PRODUCTION (1919 1957) IN TAIWAN.* (COntlnued) ]

Index of Yleld Index of

Hectare Index of - Total ' Total - Per Yield/
Year Planted Hectare . Yield Yield Ha, Ha.

' (1936=100) (m.te) {1936=100)
1951 789,075 115.78 1,484,792 105,87 1,882 . 83.94
1952 - 762, OOO  tetated 1,570,115 112,00 1,998 89,00.
1953  mmeeers eeemeo 1,641,557 117,00 2,106 94,00
1954 TT7,000 ——oee= 1,695,107 121.00 2,103 97 .00
.1955 751,000  ===w=me 1,614,953 115.00 2,151 96.00
1956 784,000  mmmmem 1,789,829 128,00 . 2,284 102,00
1957  =-mmmme e - 1,889,009 131,00 2,347 105,00
#*Source: Figure of 1919-1951, from JCRR'S gpecial Lssue, NO. s

1953, p. 66, Figure of 1952-57, from Taiwan Provincial
Food Bureau. Total hectares in column 2 after 1951, ,
from FAQ's Yearbook-Prodiction, 1957.
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APPENDIX ITI, SUGAR PRODUCTION IN TAIWAN. *

Planted Sugar Index of — Sugar Index of

Year Cane Planted Area Yield ‘Yield/m.t.,
(Hectare) (1503-100) (M, T,) (1903-100)
1903 16,030 - 100 30,408 100
1904 20,946 131 45,501 149
1905 24,227 151 49,579 163
1906 34,103 ‘ 213 | 76,433 251
1907 29,479 184 63,876 211
1908 27,842 174 65,521 215
1909 37,863 236 122,327 4o2
1910 61,508 384 204 ;241 672 .
1911 86,761 541 270,339 889
1912 73,069 456 175,587 577
1913 65,337 408 71,489 235
1914 73,988 462 150,767 495
1915 82,595 515 208,467 685
1916 111,017 693 321,082 1,056
1917 125,772 785 458,094 1,506
1918 145,936 910 344,123 - 1,131
1919 116,791 729 . 291,814 - 959
1920 105,12t 656 223,210 . T34
1921 116,291 727 252, 734 831
1922 137,771 859 352,655 1,160
1923 113,121 706 355,392 1,169
1924 119,536 . 746 452,210 1,487
1925 126,461 . 789 479,540 1,577
1926 120,238 750 499,925 1,644
1927 96,699 603 417,140 1,352
1928 104,955 655 580 116 1,908
1929 116,444 726 789,328 2,596
1930 : 106,115 L 662 . 810,483 2,666
1931 96,121 600 979,278 23622
1932 106,225 663 989,049 3,253
1933 . 81,800 510 633,724 2,084
1934 88,428 552 647,043 2,128
1935 117,979 736 965,652 3,176

*See Asterisk on next page.
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APPENDIX III. SUGAR PRODUCTION IN TAIWAN.* (Continued)

~ Planted Sugar Index of Sugar Index of
Year Cane Planted Area Yield Yield/m.t.
(Hectare) =~ (1903-100) (M.T.) (1903-100}
1936 124,479 7T 901,678 2,966
1937 120,818 754 1,007,352 35313
1938 130,181 812 990,159 3,257
1939 162,312 1,013 1,418,730 4,666
1940 169,064 1,055 1,132,768 3,726
1941 157,210 981 799,694 2,630
1942 156,560 976 1,084,011 3,565
1943 156,507 976 - 1022,196 3,362
1944 149,966 936 880,267 : 2,895
1945 107,683 673 323,594 1,064
1946 ‘ 78,489 490 86,074 283
1947 32,937 ' 206 30,883 101
1948 85,055 531 263,597 874
11949 120,289. 752 ' 631,346 2,077
1950 118,452 740 612,332 2,014
1951 78,812 492 350,761 1,154
1952 95,703 598 520,453 1,112
1953 108,522 678 882,141 . 2,902
1954 93,151 582 ' 701,155 2,306
1955 76,312 b7 733,160 2,412
1956 87,642 o 548 767,327 2,520
1957 94,110 588 832,749 2,739
- 1958 95,820 599 893,987 2,940

*Source: (1) Taiwan Sugar Corporation, Taiwan Sugar Statistics,
published by Japanes before World War II.
(2) Taiwan Sugar Corporation, Taiwan Sugar Statistics,
1958, p. 64-65.




APPENDIX 1V. SAMPLING DISTRIBUTION IN DIFFERENT SUGAR FACTORY AREAS BY FIELDS.™*

Two-Crop Field Single-Crop Field Rotation Field Dry-Plain Up-Land Total Survey Far milies

1955 1956 1957 1955 1956 1957 1955 1956 1957 1955 1956 1957 1906 1956
1955 19%b 1957 B8 i 1 585

Areas 56 57/ -8 56 -5/ -58 -56 -57 56 57 -58 - 57 58
Taichung Head-Sugar
Factory Areas
aichun 18 0 0 0 0 0 0 14 26 25 20 29 21 52 78 71
R 6 3 B o 0 0 0 oo o B 2 B 3 0 14
Nantow 5 8 8 0 0 0 10 10 10 5 7 5 30 37 29 50 62
Chinu 50 83 87 0 0 0 0 0 0 A g% 0 0 0 121 118
Sub-total 79 123 132 0 0] 0 10 10 10 53 71 573 71 53 196 275 256
Huwel Head-Sugar
Factory Area
Huvwel 12 12 8 14 14 75 116 12 22 21 15 0 0 0 HO 163
Lu 8 0 0 0 0 0 48 79 60 12 14 1_3 0 0 0 60 a3 73
Pel 0 0 2 0 0 0 64 121 116 10 1 0 0 0 74 132 124
Talln 5 2 8 16 R 3 0 5 5 ag 37 40 12 14 1 66 o1 o1
Towlin 4 12 22 20 0 0 0 5 4 6 6 6 30 37 ﬁ
Sub-total 14 19 17 36 68 67 187 321 293 & 83 80 18 20 17 340 516 4
Hsingyin Head-Sugar
" lsingyin o 0 0 4 4 7 s 7 10 2 B} X 6 8 6 % 128 15
Wushulin 0 0 0 8 12 17 17 24 32 26 3H 42 % ]% 10 60 g5 101
Nantslng 0 0 0 10 17 20 12 20 26 30 42 33 5 58 85 89 1
Suantow 0 0 0 0 2 3 63 90 R 23 R 2 0 0 0 86 124 117
Annei 0 0 0 0 0 0 43 65 68 2% 30 28 0 0 0 74 %5 A ch
Sub-total 0 0 0 2 35 47 189 276 316 1 179 172 21 27 21 374 517 556 Ch
Taungyeh Head-Sugar 1
Factory Area
Uh eh 0 0 0 0 0 0 38 42 4 1 14 12 0 0 0 4 56 56
Yutsln 0 0 0 4 4 6 0 0 46 4 45 8 12 9 52 60 60
Chaluc%ien 0 0 0 4 8 3 0 0 0 50 59 59 0 0 0 4 62 62
Sankantlen 0 0 0 0 0 5 5 62 1 15 18 0 0 0 66 70 80
Sl 8 8 8 & 38 5 o2 2% % % 8§ ( 88 7
1allun , 68 67
Sub—to%al 0 0 0 10 10 1 161 193 204 143 173 171 14 20 16 328 396 402
;:ingtung Head-Sugar
Pi%mng 10 9 6 2 25 31 0 0 0 &4 91 81 0 0 0 116 125 118
Chiocatou 0 3 1 6 6 12 0 0 0 3% 42 37 g 5 4 46 56 55
Shlaokang 8 10 8 4 4 4 0 0 0 8 8 9 9 7 28 31 28
Nanchow 2 0 0 2 0 2 0 0 0 0 3B 37 0 0 2 33 41
Chivneli 2 4 | 2 4 5 0 0 0 30 32 31 4 6 5 33 46 42
Sub-total 22 26 16 36 39 54 0 0 0 187 211 1% 17 20 18 262 296 283
GRAND TOTAL 115 168 165 104 152 179 547 800 823 610 722 679 124 158 125 1500 2000 1971

vSource Taiwan Swugar Corporation, Chinese Agricultural Economics Association, "Survey Data" 195b—57—500r0n years Taipei, Taiwan,
(M imeographed)



Appendix V-a Accumulative Frequency Curve and Chart Distribution
for 1956-57 Crop Year

Accumulative Frequency Chart Distribution for 1956-57 GSP

05 10 15 20 2 5 30 35 40 45 50 55 60 65 70
Guaranteed Sugar Price Unit: 100

Accumulative Frequency Curve Distribution for 1956-57 Crop Year

Up-limit of Guaranteed Sugar Price Unit:$100

These charts and curves iIn" AppendixVa & Appendix V-b are abridged
from T. T, Chang, Guaranteed Price of Sugar in Taiwan, TSC Press,

1959, PPe 45-47.
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Appendix V-b Accumulative Frequency Curve and Chart Distribu-
tion for 1957-58 Crop Year

Ac850UHdatlve Frequency Distribution for 1957-58 GSP

5 10 15 20 25 30 35 40 45 56 55 60 €
Guaranteed Sugar Price Unit: $100

Accumulative Frequency Curve Distribution for 1957-58 GSP
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Appendix VI Sugar Factory Distribution on Taiwan

Grinding Capacity
@ Above 3,000 M.T.

0 2,000-3,000 M.T.

9 1,000-2,000M

t Below 11,0801

Koachiung

Map 3. Showing Grinding Capacity Per Day in Different Sugar
Factories.

150859
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APPENDIX VII, COEFFICIENT OF CORRELATION BETWEEN GUARANTEED
SUGAR PRICE AND VARIOUS FACTORS FOR THREE CROP
YEARS. * '

Field
Planting
Time Year

Simple Correla-
tion Coefficients

Partial Correls-
tion Coefficients

rl2(a) l,‘13(4")r:LLL(jL)rJ;a‘,3%_;_) %3,24(+)I;4,2%+)”

Two-crop field
Spring 1955-=56

56=57 -

Ratoon 1955-56
56-57
57-58

Fall 1955—56
56-57
57-58

Single~crop field
Spring 1955-56
56-57

57-58

Ratoon 1955-56
56-57
57~58

Fall 1955-56
56=57
57-58

Rotation field
Spring 1955-56
56-57
57-58

- Ratoon 1955-56
56-5T7
57-58

Fall 1955-56
56=57
57-58

-0.844
+0.024
0.457

-0,627
-0.533

=0,754

-0,673
=0,634
"Oo300

“"O 0594
=oo375

~0,994

-0,640
-0,628
"O o 437

+0,029
-C,.459
-0,209

-0.608
+0,763
-0,888

“00970
=0,299
-0.149

~0,664
"Oo676
='Oa518

.+0,007

+0.857
+0.362

+0.268
+0.798
+0,.530

+0.416
+0.614
+0.296

+0,984
+0.319
+0.731

+0.623
+0.876
+0,608

+0,800
+0,610
+0,399

+0,193
+0,820
+0.824

+0,962
+0.668
+0,698

+0.441
+0,812
=0,027

:'00521

+0,.220
+0.,076

“"O ° 963
+0.750
-0,124

-0,.580
+0, 137
+0.539

'“00328
~0.241
+0,629

+0,.462
""00064
+0,676

+0.611
+0,191
‘=O ° 130

+0,420
+0,90L
+0,291

+0,334

+0,755
=00390

‘=Oo 1“‘2
=0,637
+0,503

=0,.904
-0,021
_00955

+0.112
-0,960

»00894f
-0.877

’o o 957
=0.703

~-1,000
=1.000
-1,000

“00952 .
-0,719 "
0,848

~0.985
-0,639
=0.923

=0,921
=1.000
~0.999

~0.772
‘”()0916
-0.783

=0.917
”00939
=00568

+0,.492

- +0,989

+0,903

+0,162
+0,912
+0. 794

+0,904
+0,956
+0.973

+1.000

+0.999

+0.999

+0,845
+0,817
+0.671

+0,995
+0,784
+0.934

+0. 744
+1,000
41,000

+0.772
+0.851
+0,882

+0.877
+0.970
+0,632

+0, 667

+0.957
+0.927

"O 0736
+0.859
+0.351

+0.659
+0.821
+0,983

-1,000
"@ ° 999
+0,999

+0,818
+0.353
+0,.799
+0,937
+0,072
+0,805

+0,431
+1.000
+1.000 -

+0,102
+0,606
+0,645

+0.TTT
+0.945
+0,721

* See asterisk on next page.
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APPENDIX VII. COEFFICIENT OF CORRELATION BETWEEN GUARANTEED .
- - SUGAR PRICE AND VARIOUS FACTORS FOR THREE CROP
YEARS. # (Contlnued)

ﬁield E Slmple Correla~- Partial Correla-
Planting tion Coefficients tion Coefficients
Time Year  ri2(:)rl3(+) rl(4) £12.3¢.) #13.2¢4) 14234 )

Dry-plain field -
.Spring 1955-56 =-0,404 +0,558 -0.189 -0.877 +0.855 +0.548
' 56=57 ~0.595 +0.869 -0.071 =-0.979 +0.970 +0.677
57-58 -0.813 -0.240 -0.382 -0.984 +0.947 +0.810

Ratoon i955-56‘ -0.431 +0.548 ~0.068 —0,719 +0.762 +0.384
_ 56-57 =0.344 +0.670 +0.332 -0.880 +0.899 +0.609
57-58" -0.633 +0.112 +0.337 -0.718. +0.371 +0.440

Fall . 1955-56 -0.563 ~0.218 -0.802 -0.809 +0.740 +0.38L
56-57 -0, 402 +0,137 +0.305 70.479 +0.,320 +0.325
57-58 -0.633 +0.265 +0.194 -0.779 +0.905 +0.853

.Upland field . : o
Ratoon 1955-56. -0, 794 -0,425 +0.514 ~0.529 +0,172 +0,600
: 56=57 -~0.652 -0,215 +0,676 -0.776 +0,720 +0,948
B7=58 - =~0,772 +0.697 +0.378 °0,886 +0.873 +0.093

Fall 1955-56 +0,193 +0.653 -0,290 -0.529 +O;741 +0,006
56-57 ~0.110 +0.770 +0.267 =0.776 +0,720 +0.463
57-58 ~0.499 +0.483 ~0.303 -0,886 +0.3881 +0,492

*Source:. Survey Data, Computed by Chinese Rural Economics’
. Association. .
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