THE CHANGING ROLE OF SUGAR IN THE TAIWAN ECONCMY
Christopher L. Salter

In 1498 a Portuguese sailor named Vasco do Gama completed a two-year voyage of
some 23,800 miles and landed in the Indian port of Calcutta. Being the the first
Portuguese to set foot on Indian soil, he was asked just what brought him there.
‘His answer was simple and direct, “Christianity and spices::::- ,” the two influences
that, at the turn of the 16th century, turned the eyes of Europe seaward and
initiated patterns of trade and colonial establishment that have guided, or misguided,
much of man’s development for the past four centuries.

The spice trade had for some time been a very lucrative trade in Mediterranean
Europe, but it had been restricted to overland passage and had become an Indian
monopoly on the one hand and a sea-bound Italian momnopoly on the other. With the
trip of de Gama this was completely changed. The homeground of the spice lands was
at last within the reach of the sailing nations of Europe in general and the Iberian
Peninsula in particular. The floodgates of the highly competitive and profitable
international spice trade were thrown open. And few were the legal or moral
restrictions on such trade.

One of the spices that was used sometimes in place of golden gifts in king-to-king
exchanges was é product made from the processing of the juice from a giant perennial
grass that grew wild in the tropical and subtropical lands of east Asia. Its name came
from an Arabic word meaning “gritty” and this well described the flavorful, crudely
processed, crystalline substance called “sugar” by the English speaking Europeans. 1ts
sweetness was a boon to the bland diet of the temperate, starch-abundant lands of
western BEurope. Although it was not one of the most prized spices at the time of de
‘Gama’s trip it soon came to be considered a major product in the scramble for
productive colonial lands whose exports were to meet the dietary requirements of the
affluent, import-oriented Europeans. ,

Sugar cane was probably first cultivated in the river valleys of India but was not
included in any quantity in the overland caravans because the preservative
techniques then employed were inadequate to prepare it for the long, hot
journey. After trade became prominent between India and marine Europe, plants were
taken to the Mediterranean lowlands but the sugarcane did not flourish because of
climatic differences. Portugal, realizing the potential in this crop, took samples to
Brazil, its newly acquired South American colony, and by 1581 there was an aristocracy
and tens of thousands of African slaves being supported by this crop. In that same
year almost 4,900,000 1bs. of raw sugar were delivered to Lisbon from Brazil. This was
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the genesis of the economic patlern that had tropical, sugar-surplus-producing countries
pouring alimost all of their resources into the development of a mono-crop export
economy that would feed the more affluent non-producing temperate countries. In
varying degrees Taiwan has been entangled in this pattern for more than 350 years.

Sugar In Taiwan

The cultivation and processing of sugarcane has long been an important agricultural
and economic activity in Taiwan. To understand the reasons for this it is first essential
to know what conditions foster a sugarcane culture and then see how adequately
Taiwan meets these.

Preseatly there are many countries that are able to grow sugar cane, but the
number that can grow it in a quantity sufficient to satisfy domestic demand and io
supply appreciable surplus amounts for the export market are limited to those that
meet certain geographical and economic requirements. The most significant geographical
influences are climate, topography and soil. One of the major economic factors is the
availability of a highly seasonal labor force of considerable size. Secondary factors are
population density and proximity to market. Taiwan is generally favored in all of these

considerations.

Cli:mate

A productive field of sugarcane will absorb a little more than eight acre feet of
water in a year of growth. IHowever, not only must the water supply be abundant for
the cultivation of high yielding cane but it must be properly distributed. The ideal
water sequence for cane is a moisture-abundant growing season but a moisture-free
ripening period. This necessitates a short climatic dry season as Soon as the cane is
nature and a well-drained field if irrigation is used. Should the cane absorb appreciable
moisture after maturation the sucrose (the fluid from which sugar is made) content
decreases as the cane juices are diluted. In a typical situation a good field of cane will
have a sucrose content of about 15% at the time of harvest but if there is a heavy
unseasonable rain the content may go as low as 9%, making a considerable difference
in the yield of sugar. Usually precipitation amounting to more than 50 inches distributed
over a long wet season of some 8 or 9 -months is sufficent for moderately high-yield
cane production. For maximum production irrigation is employed to bring the total
water absorption to about 100 inches per growing year. Sucrose content diminishes
proportionally with the decrease in water available during the growing season.

A secondary factor to be considered in the event of rain during the harvest season
is that most of the cane is transported for some distance by animal drawn carts. With
a high clay content in much of the cane-growing soils this becomes a real problem for
the rain may slow down considerably the process of harvesting. This increases the
possibility of the cane souring in the period between cutting and juice extraction.
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‘Because of the dual detrimental effect of precipitation during the harvest period, the
wet tropics are eliminated from consideration as major sugar producing regions.

Coupled with the need for adaquate precipitation is the necessity of having enough
sunlight and heat. The mean annual average of the best cane-growing lands is about
.24°C. or 75°F. It is essential that there be no danger of frost and not more than one or
two months should have an average temperature below 19°C. (66°F.) The south-west
quarter of Taiwan meets these demands generally with the exception that the crop
lands in Taichung and Changhua Hsien have a longer “cold spell” than optimum
.conditions would prescribe. The heat is best suited to cane growth if it occurs with a
' high percentage of humidity, thereby preventing excessive evaporation. This enables
the cane to use a greater amount of the moisture available. The Taiwan cane area also
meets this requirement.

Since the job of harvesting cane (in non-mechanized production) requires a sizable
amount of manpower working under crowded and strenuous conditions, the relief
provided by the relative coolness of the winter season is of considerable importance.
Hence the island is benefitted doubly because the cool, dry season both increases the
sucrose content and improves the harvesting conditions. Taiwan is further aided by
the steady invigorating winds of the winter season that blow across the Taiwan Strait
from the continential interior of the Mainland.

Table 1 Climatic Data for Representative Sugar Cane Area Stations (1)

Taichung
J F M A M J J A S O N D Annual
Prec. * 155 267 426 513 940 147 116 140 536 .89 66 114 7152
Temp. $ .158 158 184 221 253 269 278 275 267 239 207 174 224

Tainan
Prec. 74142 190 280 740 156 175 169 656 142 .69 75 7371
Temp. 171 17.2 199 234 264 274 279 276 272 249 218 185 233
Kaohsiung
Prec. .34 78 144 232 652 190 227 144 530 157 .79 76 75.76

Temp. 189 193 218 246 272 277 2719 277 276 238 234 202 243

* Precipitation is a yearly total in inches.
7 Temperature is Normal Air Temperature and is an average in °C,

(1) Data adapted from Taiwan Weather Bureau

Another factor that is important in the.consideration of climafe is that the summer
typhoon tracks are non-westerly. If Taiwan were so structured that the open, low-lying
crop lands were Fully exposed to the late summer and fall storms, the cane would suffer
from considerable breakage and would sour before the salvaged stalks could be
processed. Cuba, the world’s largest exporter of raw sugar, is frequently plagued with
wind problems because of the lack of wind-moderating mountain barriers of any
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consequence,.
Taiwan’s favorable climatic conditions are summed up in the following precipitation
and temperature statistics for stations in the major Taiwan sugarcane growing areas.

Topography

A second important consideration in the cultivation of Sugar cane is the topography
of the area in question. The growing of cane involves a great deal of bulk transporta-
tion which must bg both rapid and-far reaching. Therefore the best land for cane
production is a lowland that is level to gently rolling and affords a good bed for a
narrow guage railway network. This network is especially irﬁportant because sucrose
is temperamental in its reaction to air after the cutting of the cane. Therefore it is
necessary to extract it within 24 to 48 hours. Any longer period, generally, between
cutting and crushing results in a souring of the cane and a loss of sucrose content.
The structure of the western third of Taiwan is ideally suited for such a transportation
system and the Taiwan Sugar Corporation (T. S. C.) now has a total of over 3000
kilometers of narrowguage railway line that feeds the cane from 95000 harvested
hectares to the 26 scattered crushing mills.

" This level land is also significant in view of the fact that eventually the cane
production might be mechanized. Presently in Louisiana over 90% of all the cane
tending is machanized, including the cutting, thereby reducing the dependence on
seasonal man powetr. In Taiwan, however, the labor surplus definitely limits the
possibility of early mechanization of the production and results in a high man hour
per unit of production ratio.

Soil

Because of the increased use of commercial and organic fertilizers the importance
of soils in the production of sugarcane is decreasing. In Taiwan, however, the yields
are still not influenced by fertilizer to any great extent so that the underlying soils
are locally important. The ideal soil for a sugarcane field is a friable, well-drained
limestone soil. In Indonesia high yields come from rich basic, fertile volcanic S$oils.
Since the western third of Taiwan was beneath 4 shallow sea prior to the Pleistocene
FEra there are isolated areas of marine deposition which are high in clays and
calcercous materials. These have been both denuded by subsequent erosion in some
places and covered over with detrital material carried by the expansive westward
flowing river system in others. The dozen or so rivers that have deposited the majority
of this alluvial soil head up in the mixed metamorphics znd sedimentary rocks found
on the western flank of the central mountain range. Because of the varied composition
of the source area the alluvial soils are heterogeneous and their profiles and constitu-
ents differ considerably from place to place. Generally these alluvial soils are the most
productive in Taiwan because of their workability and localized nutrient-rich contents.
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“These are the soils that support most of the cane land on the western side of Taiwan.

Two groups of soils that have the same favorable level, lowland topographic
advantages are less productive than the alluvial soils because of particular composition.
‘One is the Planosols group that is made up primarily of marine deposits. Although the
top layer of the soil is often workable and light textured, the clay pan in the
immediate sub-layer is so dense and non-porous that it discourages all but the most
vigorous root growth. One of the recent innovations in the campaign to make this land
productive is the planting of sugarcane in between the rows of wet paddyrice. The
‘moisture content of the soil enables sugarcane roots to develope a satisfactory hold and
when the ricepaddy is drained and the soil hardens thericeis harvested, During the dry
season, however, the cane continues to grow (although with a low yield) and gives the
farmer some return or his land. Prior to this program (which is not yet extensive) the
land lay in disuse during the dry season and produced only a poor rice yield in the
wet season. It is too firm in the low-rainfall season to even permit the growth of a
green manure crop. The cane not only makes the soil more productive but it adds
necessary organic matter to the A-horizon and increases the overall friability of the
land. The main distribution of these planosols is on the inland side of the Chiayi-Tainan
-Kaohsiung Hsiens. Total acreage is estimated at 30,000 hectares.(1)

Another problem soil in the climatically favorable cane area is the “Solonchak.”
“This is a saline soil. This is a larger band of land that is on the sea side of the
planosols region and its width averages 3-12 miles and it usually edges on the sea. There is
a total of almost 50,000 hectares. These soils are influenced by the high water table in
the coastal area, basic parent rock, and salt water action in the tidal flat region. (2)
The result is that the soils become too alkaline and require considerable use of
fertilizer or thorough drainage. The lands now on the very edge of the coast are used
either for salt flats and the production of salt or for fish culture. When these soils are
treated so that they are no longer too saline, theﬂr become productive and can host the
same variety of crops as the lowland alluvial soils.

Labor Requirements

This brings into focus another major factor in the successful production of cane.
Historically cane has been a crop produced with a minimum of labor except for the
cutting season. When demand was not as high as it is presently, or competition -was
not as keen, high yield per acre was not sought for as much and weeding was the
major occupation of the cane grower during the growing season. With the emergence
of increasing competition and the need to develop quick-maturing crops, there has been
much manpower added to the production of cane in highly developed cane-producing

1. Natural Environment and Crop Distrtbution in Taiwen. H. T, Chang, Chinese-American Joint
Commission on Rural Reconstruction, Taipei, 1957. Pg. 15.
2. 1Ibid, pg. 17
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economies. Use of fertilizer, irrigation, insect control and more thorough weeding are
but a {few of 'the demands on the most modern sugar-producing farms. In Taiwan,
however, this intensive cultivation is still not wide spread and the majority of the sugar
farms still need only about 1/4 of their cutting force during the growing year.

Therefore one of the prequisites of successful sugarcane production is a labor
surplus that can fill this seasonal demand for manual labor. The cutting season for
cane workers is usually between 90 and 100 days long. In economies where these workers
are squatters on the fringes of urban centers or mén who are not owners of their own
land, there evolves a considerable social problem with the support of this segment of
the population in the non-cutting season. Cuba will ever be the classic example of the
sugar economy that failed to provide a means of support for almost 25% of its labor
force in the non-cutting season. In Taiwan, however, this problem is not as drastic.

Much of the sugar land is on T. S. C. contract to individual family farmers who
utilize large family units for labor. Many sugar growers also have other crops and
have not invested all of their resources of land and capital in cane. This micro-divers-
ification enables the farmer to remain solvent during bad cane years orvduring the
long period of growth when there is no cash return on cane.

There remains, nevertheless, the dual problem of extending credit to those marginal
farmers who are completely reliant on cane (those who therefore need cash during the
growth period) and of providing job opportunities for the semi-itinerant or marginal
labor force that does not have a private plot of productive land to fall back on. The
latter problem is alleviated by the high labor demands of wheat and rice that follow
cane harvesting and the historical unity and largeness’of the Chinese family that
seems to manage always to keep some members in productive sectors of the economy.

‘Market

As in the production of all goods for export it is highly important to have a stable
market for the product in question. With sugar it becomes even more necessary
because of the increasingly political nature of the market and diminishing reliance on
purely economic factors. The fact that quotas can be shifted, disregarded, and inaug-
urated with only token heed paid to bare economic factors is highly important. Although
the marginal propensity to consume refined sugar in its primary form is low, in its
secondary form as foodstuffs it is quite susceptible to recessions and economic dislo-
cations in the country of purchase. This fact can also work positively. Added to the
uncertainty of sugar exports is the problem that many of the major producing countries
of cane sugar have evolved into one-crop ‘economies, or at least one-crop exporters,
with secondary exports seldom amounting to 50% of the value of the raw sugar
exported.

The obvious reaction to a situation of this sort is dual diversification: both in
domestic products exported and in market countries. Taiwan is now attempting to do
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“both.

Qutline of the Role of Sugar in the Hisiery ¢f Teiwan

When the Dutch came to Taiwan in the early 1620’s they found a flourishing trade
.going between the island, the Mainland and Japan. Taiwan was supplying most of the
-sugar for North China ahd' Japan. In 1624 the Dutch, attempting to consolidate their
power in the southern part of the island and establish a hegemony in the highly
‘remunerative trade between -Europe and the Orient, put a tax on the exportable sugar
in the hope of weakening the position of the Japanese, who were then the main traders.
‘Even in view of this tax 4836 metric tons of raw sugar were exported in 1625 to Japan.(l)

Even if the Dutch had formulated their mid-19th century “culture system” (which
was so productive in Java after 1830) it is doubtful that Taiwan sugar would have
entered the markét scene in FEurope to any great degree. It might, however, have
produced sugar at a price that would have stimulated the Chinese and the Japanese to
a higher per capita sugar consumption, the former having always had one of the lowest
<consumption rates in the world. ' :

With the removal of the Dutch in 1662 by the aggressive, anti-Manchu, Koxinga and
the subsequent immigration from Fukien province of new cultivators and strains of
cane, the sugar industry improved still more. Most of the population that dealt with
sedentary agriculture was situated in the southern part of the island, the area most
favorably suited to the growth of sugarcane. Through the combined efforts of Koxinga
and his eldest son, Chéng Ching (who immediately. followed him on the throne) sugar
production was increased and was to a degree, modernized. However, because of the
political estrangement between the Mainland and the government of the finst two
Chéngs on Taiwan, trade decreased with North China and this tended to diminish the
value of the work done by the local government in cane sugar produvcti‘on. Trade with
Japan was also increasingly difficult with her movement toward isolation and trading
restricted to Nagasaki. ) .

'With the improved relations between the Manchus and Taiwan after the death of
‘Chéng Ching in 1683 trade again increased and by the early part of the 18th Century
production was doubled.(2) By the middle of the 18th century there was a steady trade.
between North China and Taiwan that utilized more than 400 vessels in the transport
of raw sugar to the Mainland.

The trade took on a more varied aspect in the dozen years between 1872 and 1834
as export destinations included Fagland, Australia and the United States. After 1884
various legislation in the United states and market changes in England and Australia

returned the Taiwan sugar production to Japan and to the recently opened market in

1. Thke Islend of Formose, J. W. Davidscn, Bock World Company, Taipei Reprint frem 1903
edition, Pg. 15
1. Ibib, Pg. 445.
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Hong Kong.
Note the instability in the pattern of prdduction between 1625 and 1899.

Table 2 Raw Sugar Produced in Taiwan for KExport for Selected Years

Between 1625 and 1899 (1)

Year Metric Tons
1625 4836%
1725 7100
1856 9672
1870 36,270
1874 41,488

- 1876 53,233
1878 25,000
1880 64,332
1884 58,483
1886 23,580
1896 43,632
1899 31,154

x Paitial total-this is the amount exported ounly to Japan.
(1) Adapted from Davidson

Sugar Production under Japanese Rule

When the Japanese took possession of Taiwan in 1895 after the Treaty of Shimon-
oseki, they found a land well suited to the production of a product that they were
unable to grow in any quantity on their home islands. Sugar had long been one of the
major imports of the Japanese and although their per capita consumption of sugaf was
low (about 11 Ibs. per person per year.in 1900) it was more than six times that of the
Chinese. Therefore the interest in the Taiwan sugar industry was considerable and
much money was invested in a thorough examination of the suitability of the land and
climate, the methods of cultivation, and the production of the raw sugar. It was found
that, by replacing the crude stone and wooden grinding mills with modern electrically
driven steel cane crushers, production could be increased as much as 40% with the
same cane output. If, in addition to this, cropland planted in cane was increased and
improved types of cane were introduced the sugar production of the island could be
doubled without a restrictive capital outlay. In view of this the Japanese had seven
American crushing mills operating on the island by 1903 and, by 1909 Taiwan was
producing more than 3% of the world’s total export cane sugar(l). This amounted to
241,263 metric tons of raw sugar. Following this there was.a steady expansion of the

1. 4 Commercial Geography, D. Stamp, London Scheol of Econemics, 1958, Pg, 59
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Taiwan sugar industry. From 1931 to 1935 Taiwan produced an average of 1,209,016
metric tons of sugar for export per year or 8% of the world’s total production. In 1938
1,379,000 metric tons were produced but the majority of the production stayed in the
Japanese colonial empire. (See footnote) It is interesting to see the pattern that evolved
from the relationship between the Japanése per capita sugar consumption and their’

political control over Taiwan.

Table 3 Relation between Taiwan Sugar Production and Japanese Consumption for

Selected Years (1)

Year Production Year Consumption

1900 35,000* 1900 11 1bs./person/year
1909 241,236 . 1909 13 ~» ” ”
1918 650,000* 1918 15 ” ”
1934 1,209,016 1934 31 ” ”
1948 290,028 1947-48 16 ~» 7 ”

* Values estimated from known preduction tctals before and after
Note: Production is metric tons ¢f canesugar
(1) Compiled frem Cressy (2) and Woytinsky (b) and Davidson
(a) Adsid’s Zand and People, Geo. B. Cressy Mc Graw Hill Bock Co, New York, 1944
(b) World Population and Production, W. S. Woytinsky & E. S, Woytingky, The Twentieth Century
Fund, New York, 1953

The increase, under the Japanese, in land planted in cane was also considerable. By
1938 167,394 hectacres were being used to grow sugar cane. By 1945 this total had
dropped to 107,676 hectares and in the confused postwar poriod the cropped land
went down to 29,905 hectares (2) Production decreased accordingly and even as late as
1951 the total cane sugar produced amounted to only 350,716 metric tons.

Footnote: The seeds of this colonjal empire were in part laid in the 17th Century when the Japanese
’ introduced a more vigorous sugar cane preducticn program. The fact that cane could not,
like rice, be grown, processed and constmed by the basic agricultural scciety, but demanded

the presence of a middle man that could precess and export it might be ccnstrued as more

than just the satisifying of an economic need. It put the Chinese farmers in a positicn of
dependence on the Japanese. The Japanese‘hegc«mcny in the sugar trade is partially shown

by the fact the Chinese did not balk at the tax the Dutch imposed in 1625 while the

Japanese became very irate,

2. Free China Industry, vol. XVII No. 2, Feb, 1962, Pg. 69
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It is interesting to note the change also in average crop yields per acre of sugar-

cane land for selected years.

Table 4 Sugar Cane Crop Yields Per acre for Selected Years ( 1‘)

Year Hawarl? Indonesia Tatwan
1903 30 34 12
1938 61.1 51.5 25.8
1948 68.0 515 20.6

Note: Yield is metric ton of cane per acre.

(1) Cempiled frem Davidson, and Woytinsky and Taiwan Svgar Statistics, 1960

PostWar Sugar Production

By 1953 the Taiwan yield had been raised to 20.4 metric tons per acre. With the
increasing yield per unit Taiwan also has been changing the planting pattern. In some
locales the conditions are so favorable for cane that after the first planting and
harvest there is no need to plant cane again for the next crop developes from the same
root system. The second growth is called a “ratoon.” Cuba for example is able to get as
many as 8 ratoons from one planting of cane but the average yield is only 15-17 metric
tons per acre for the ratoons. In Indonesia because of the great demand for arable land
a crop is harvested and then the field is put into some more rapidly maturing cash
crop; but the yield per acre is over 50 tons of cane. (This high yield is due to a
combination of factors including rich, volcanic soils, fertilizer, and strains of vrery
productive cane). This ratoon system is particularly important since the initial planting
takes almost 15% of the harvested crop as sugar cane is not planted by seed but rather
by section of stalk. This planting is the most expensive item in the cultivation of
sugar cane. ‘

Because of the introduction of increasingly hearty and productive types of cane,
Taiwan sugar farmers have been leaving an increasing amount of land in ratoon growth
without restrictive loss in yield per acre. (Generally the yield decreases a certain
amount with each successive ratoon harvest.) The crop in Taiwan 1is wusually only
extended for -one ratoon and then the field is plowed and replanted. In addition to this
the length of the growing season for cane has been decreasing steadly through impro-
vement in the types of cane planted. In 1948 the average crop length time was 18
months and 20 days. In 1960 it was just a little less than 14 months in the most
favorable areas.(l) In the northern croplands (Taichung Hsien and parts of Changhua
Hsien) the cycle is still abouf three years long with the first harvest coming 18 months
after the initial planting and the ratoon being harvested 12 months after this,

Role of Sugar in Taiwan Post War Economy

What, then, has been the effect of this improvement in the growing methods emp-

1. T.8.€.Today Taiwaa Sugar Corporation, 1961
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loyed in Taiwan? What role has sugar played since the post-war change of hands and
concentration of resources in Taiwan? If we study the decade between 1950 and 1960 we see
that sugar has continued to play a very important role in the export economy of
Taiwan. Not only has the absolute value been great but the proportional value has been
particularly high. There has not been a year that sugar has amounted to less than 40%
of the total ;alue of exports and it has usually been over 50% of the total. The second
most important export item, rice, has been dwarfed by the predominance of sugar. In
addition, the export picture of rice is considerably altered by the fact that recently
there has been a neb import of rice and the majority of the rice exports are not

surpluses at all but sale of a superior commodity which is subsequently replaced by a (
suitable, but inferior, commodity. Note the charts below that show the relative positions

occupied by the items in the Taiwan export market from 1950-1960

Table 5 Percentage Value of Exports of Sugar, Rice and Pinesapple
in Relation to Total Taiwan Exports (1)

Year Sugar Rice Canned Pineapple
1950 79.7% 3.0% 0.12%
1951 535 . 16.2 1.70
1952 58.8 15.2 1.90
1953 67.2 10.5 1.92
1954 58.3 7.7 4.23
1955 49.8 23.3 4.24
1956 52.2 14.0 4.96
1957 - 62.3 12.0 2.77
1958 51.8 16.9 4.39
1959 40.6 14.9 i 4.97
1960 44.1 3.0 4.79

(1) Compiled frem Taiwan Sugar Statistics. 1960
Free China Industry February, 1962

In correlation with this it is important to see the world market price of sugar
during these same years and observe the trend that is inferred by these prices. Since
almost 80% of the sugar in world trade is controlled by various international argeements
and only a fifth is really on the free market the price becomes not so much a guide to
actual sale price (which is unrealistically adjusted to various agreements, both domestic
and international) as it does a harbinger of surplus or deficiency in world production.

As was clear in 1958 and 1959 and even more so in 1960 there is, in relative tferms,
a decreasing demand for sugar..There is little possibility that this immedate trend
will grow brighter in the near future because of the increased production in many Latin
American countries that have been giveh part of the previously Cuban quota in the
_United' States sugar market. In addition to this, Cuba, the world’s largest sugar producer
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for the export market, has still by and large a mono-crop economy and has already
contracted to export some 6.2 million metric tons of raw sugar in 1962. This can only
continue to depress the markets. Cuban cane production has increased and by November
of 1961 Cuba had already exported 5,260,226 metric tons of cane sugar.(!) This is an increase
of almost 600,000 metric tons over the total 1960 sugar exports. The very magnitude of
Cuba’s crop was the indirect cause of the break up of the UN. Sugar Cﬁonference in
Geneva last December. With the collapse of market controls (which are established
periodically by the U.N.) the price of sugar dropped even lower and in February of 1962
the world price was 2.26 U.S. cents per pound. This is the lowest price on the world
market since 1941.

Table 6  World Sugar Prices from 1949-1960 (2)

Year Price per pound U.S.$ cents Year Price per pound U.S.§ cents

1949 4.16 1955 3.24
1950 4.98 1956 3.48
1951 5.67 1957 5.16
1952 417 1958 3.50
1953 341 1959 2.97
1954 3.26 1960 2.711

(2) From F.O. Ficht's World Sugar Statistcs, 1960

These facts have dual significance for Taiwan because not only will increased world
production further depress the market and make it even harder to sell the island’s main
export commodity at a good price, but, and almost more ominous, Japan (after the USSR
and Communist China) was the largest buyer of Cuban sugar. '

Taiwan Sugar in Uniied States Market

One of the most common reactions to the preceding lugubrious view of the world
sugar market and its immediate future in Taiwan is that the United States will buy
increasing amounts of Taiwan sugar, thereby alleviating the local situation. However,
if one looks at the U.S. sugar situation with care, it will soon be seen that there is not
that much room for either Taiwan sugar or optimism.

The United States is producing more sugar now than ever before and last year, for
the first time in 8 years, there were no restrictions placed on beet sugar production or
cane production in the continental U.S. In 1961 the United States territorial and domestic
producers fulfilled 53% of the needs of the nation. Presently in Congress there is a
powerful lobby demanding 62% of this vast market for domestic and territorial producers
in 1962. To better understand the picture it is necessary to see the changing face of

1. Hispanic American Report, Feb, 1962 Pg. 1091
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the U.S. sugar quota and non-quota purchases for the past two years.

Table 7 Continental United States Sugar Supply Supplied from
Selected Countries (1)

Place of origin 1960 1961 1962 (first half)
Quota Non-Q. Quota Non-Q. Quola Non-Quota

Domestic Beet 2,164,692 2,608,000 1,032,931

Mainland Cane 619,047 750,000 317,843

Puerto Rico 895,784 980,148 602,780

Philippines - 979,783 175,062 962,651 392,513 490,000 175,655
Peru 140,012 135,000 122,692 503,737 49,928 280,070
TAITWAN 4,173 6,267 - 3,980 166,046 1,842 23,158

Note: Quantities are in short tons of raw sugar. Non-Quota means allotments above and
beyond Quota.

(1) From personal correspondence with the U, S. Department of Agriculture March, 1962

Hence we see that although demand has gone up for sugar to fill the gap left by
the discontinance of an annual import of almost 3 million metric tons from Cuba there
is little chance that Taiwan will find a place in the U.S. market that will warrant an
expansion in her sugar industry. Her handicaps are both geographic and political. The
United States Congress finds the elasticity of the present sugar arrangement has great
political potential in highly changeable Latin American politics and is disinclined to
free too big a sector to any Far Eastern producer except the Philippines, and this again
is a political consideration in many ways.

Taiwan Sugaer in Other Markets

A study of the pattern of the other Taiwan sugar markets is equally as interesting.
Studying the destination of the exported sugar for the three years from 1957 to 1959
shows a wide geographical spread which can be seen below.

Table 8 Taiwan Sugar Kxports by Destination: Selected Countries (1)

Country 1957 1958 1959
Japan 329,643 282,735 352,597
Malaya 82,550 54,550 10,580
Ceylon 33,250 20,110 —
Iran 111,694 184,535 138,550
Hong Kong 46,121 21,161 21,215

Note: Amounts in metric tons of raw sugar

(@5)] Cor—npled from Taiwan Sugér Statistics, 1960

The one patern that can be discerned here is that ithe market is far from stable.
Besides Japan, the only really constant purchaser of consequence was Iran and its
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demand decreased almost 50,000 metric tons in one year. That is almost twice the amount
allotted to Taiwan by the United States for the first half of 1962

A second major consideration is that Taiwan is the world’s second largest raw
sugar exporter in the free market. This means that instead of getting an agreement-
bound preferential rate ( the U.S. rate is now 6.40 cents per 1b.) for much of its sugar,
it must accept the going world price (between 2.26-248 cents per 1b.) Various secondary
factors bring the price disparity to about U.S.$55.00 per metric ton. Therefore, with
a decreasing free market price and an increasing surplus of sugar on the world market
and an air of uncertainty as to where several million tons of Cuban sugar will go each
year, there is need for real consideration before planning sizable expansion of the
Taiwan sugar industry.

It is seen there are three possible programs for the sugar industry in Taiwan. One
would be an expansion of both production and land planted. Because of the market
. situation and the pressing need for agricultural land in Taiwan this plan is discouraged.
The second program would be one of reduction of lands and production. The success
of such a plan would depend on the replacement program for the land and the employees.
Also to be considered is the value of the crops that would replace sugarcane. Possible
replacements will be considered below under the third program.

The third alternative is to cut back on land utilized in cane production but, using
the many and effective resources of T.S.C., maintain or even slightly increase production
through higher yields per acre of planted cane. This program, if instituted effectively,
would have the dual benefit of freeing more land for other necessary and desirable
crops while continuing to meet present demands for raw sugar and allowing for a minor
increase in demand. It is this program of changing land usage patterns that will be

discussed.

Proposed Changes in Land Usage Patterns

It is evident that there is a need for non-sugar agricultural land to be increased.
This will have to come, in part, at the expense of present sugar lands. A decrease in
the amount of land planted in sugarcane will necessitate intelligent use of the additional
land to avoid any loss of income and or social maladjustment. How can this
transition come about? First, the uplands in the cooler marginal regions of north central
Taiwan should be taken out of cane and put into good local cash crops such as cassava
and sweet potato. These crops find ready, local markets and have a good future because of the
feed requirements in the growing meat industry on Taiwan, and, in the case of cassava,
growing export demands. With the growing population this usage pattern looks as
though it will be more profitable than marginal cane production, i e. cane from low
vield per acre lands, and has the additional attraction of being both a good feed market
crop and also fit for human consumption. It is also to be noted that new strains of
cassava have been recently imported from Brazil by the Nationalist government and



2 The Changing Role of Sugar in
v £ — M The Taiwan Kconomy 229

turned over to T.S.C. to stimulate increased production.

With uplands on the eastern side of the island that are warm and well-watered
the logical replacement would seem to be another export crop, namely, pineapple. There
has been a growing export market in the past 18 months particularly and the past 4
years in general (see Table 5) and with the network of transportation alreédy estab-
lished and the T.S.C. cannery at Taitung, this replacement should prosper.

The last, but major, replacement suggested here is rice. The major geographical
characteristics that are favorable to sugarcane production are also beneficial to the
growth of paddy rice. Rice does not do well in the uplands, where cane will grow
with moderate success, but in the lowlands there is constant competition between these
two products for well-watered, warm, level lands. Therefore rice should be given
priority in the mutually productive areas and sugar should he grown more intensively
on secondary fertilized lands. In response to this there has been a shifting land pattern
south of Taichung Hsien in the planosols region (see above) and cane has taken over
in places where the rice yield is prohibitively low. In response to other land demand
saline soils north of Tainan have been pulled out of cane production and used for other
crops (not necessarily rice) and salt {lats.

In these mutually suitable areas the final decision on whether to grow rice or
cane, however, will rest on the marketability of each. Presently there is more incentive
to cultivate rice in view of the increasing demand for domestic and export Tice and the
declining demand for raw sugar. The government, through the Taiwan Sugar Corpor-
ation, is faced with the problem of attempting to maintain present production rates
with decreasing acerage. This need for higher yield is the second part of the suggested
program for future Taiwan sugar production.

Future Government Plans for Sugar Production

A. Projected Production

The Nationalist Government has recently released a program dealing with the
various agricultural aspects of the next four years. Note the projected production
schedules for three of the crops that have come into discussion in the present paper.

Table 9 Targefs_for Three Selected Crops under the Third
Four-Year Plan (1)

Crop 1956* 1960 1961 1962 1963 1964

Rice 1,789,829 2,000,000 2,050,000 2,110,000 2,170,000 2,260,000

Sugar 767,328 857,000 857,000 860,000 865,000 . 870,000

Canned 83,056 136,000 137,000 140,800 155,600 166,400
Pineapple

Note: Amounts are in metric tons. -
(1) From A Summery of Draft Third Four-Year Agricultural Development Plan
% 1956 figures are production figares. All the rest (incl. 1960 and 1961) are targets.
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B. Fertilizer

This production increase in sugar cane is to come with a slight decrease in land
planted, hence requiring an increase in yield per acre. One of the major factors in this
improvement will be the increased use of fertilizer, which in turn will demand an
increase in the imported and locally produced chemical and organic fertilizers. However,
when the projected targets for chemically produced fertilizer (most commonly used with
sugarcane) are studied there seems to be an insufficient amount scheduled for supply.

Note the following table.

Table 10 Projected Fertilizer Utilization (1) for Sugarcane

Fertilizer 1960 1961 1962 1963 1964
Nitrogen (N) 19,655 21,000 21,000 21,000 21,000
Superphosphate (P20s) 2,520 3,100 3,100 - 3,100 3,100
Potash (Kz0) 5,400 6,000 6,000 6,000 6,000

Note: The unit is thn metric ton, All figures are targets.
(1) From A Summary of Draft Third Four-Year Agriculture Development Plan

The further uncertainty of this increase is seen when we note the fact that the
Development Plan assumes the 1960 targets have been reached in both total production
and in yield per acre of cane land. The magnitude of the error becomes evident when
we see that present yield per hectare averages 8,883 kg. instead of the planned 9,528 kg.
which was the target production for 1960. Therefore the gap to surmount in the third
four year plan is not from the assumed yield of 9,528 kg. per acre to the projecied 9,729
kg. (an increase of 198 kg./hectare) but rather from the present yield of 8883 kg. (or
up 846kg./hectare.) This makes the necessary increase 4 times the projected increase.

(See Footnote) ’

Footnote: The average yield per hectare for the for the four years preceeding 1960 was ahove the
assumed 9,528 kg. | hectare. Should the 1961 crop yield come back to the 1956-59 averages
the projected targets will bz more easily realized and this entire observation may he
invalidated. However, the effects of the flocds and droughts that Iowered the 1960 crop
yield will not be easily eradicated. According to early TSC reports (ﬁersonel
correspondence, April 1962) the 1961 yield is not favdrabl'y high. Therefore, in addition to
using fertilzer to build up marginal came lands for more intensive cultivation, there will
be a demand for it to replenish previously devistated croplands. Hence, thé basic thesis
that future fertilizer ‘demands may exceed projected supply stands. '



7 The Changing Role of Sugar in 231

" Kk — The Taiwan Economy

Furiher Government Plans for Improvement of Sugar Industry

C. Government Aid

The Development Program goes on to discuss other means lof improving the sugar
industry with the “strengthening (of) the management of the TSC owned farms --- en-
forcing supervision over Contrgcted sugarcane farms and offering technical assistance--”
There is a considerable research program going on under ithe 'auspices of T.5.C. and, if
the fruits of such work can be applied to the contract farms (which amount to almost
70% of total production) as well as to the company farms there will be definite prog-
i‘ess. Some of specific programs to be promoted by T.S.C. are paraphrased below.

D. Intercropping

Stimulation of intercropping and marginal use of cane land for secondary products
is being promoted to give income to the small farmer who does not have the resources
to wait the 14-16 months necessary for his cane to mature. Some of the crops that are
being considered for this intercropping are soybeans, peanuts, and cotton.

E. Improved Cane Varieties
Introduction of quicker- maturing varieties of cane that will produce more often
but will not go down restrictively in yield per unit planted is planned.

F. Soil I'mprovement
The liming of acidic soils and the addition of sand to soils that have too high a
clay content would add previously non-productive land to the total available for pro-

duction of various crops.

G. Pineapple Increase ‘ .

" The promotion of more extensive pineapple growing. There was a very pronounced
increase in the export of canned pineapple in 1961 and the outlook for the future
market is positive. Since T.S.C.is the major influence in the pineapple induétry it should
be possible to shift some lands from the production of sugar to pineapple. Pineapple
will grow on much more rugged terain and might also increase the demand for domestic
sugar if a market for canned, sweetened pineapple were found.

. Therefore the sugar phase of the Development Plan has both strong and W¢ak
points. With a total annual projected increase of over 250,000 metric tons in total pfol
duction in four years with no increase in land planted there will have to be a much
more efficient use of the present land and reliance on fertilizers and new types of cane.
At the same time there is an awareness for the need of redﬁcing the role of sugar in

the export economy of Taiwan.

Conclusion

It is seen that Taiwan geographically is well-suited to the production of sugar cane

and this crop deserves to occupy a place of definite importance in the economy of the
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island. The growth of the industry shows clearly that a combination of favorable factors
exists on Taiwan.

However, breaking away from dependency on one particular export product for
foreign exchange is a sine qua non for ithe establishment of a stable and advancing
economy. Therefore, in the present situation it has become increasingly advisible to
alter the economic pattern that permits the dbmiﬁation of the export market by one
crop. It is this position that sugar has had historically and that the government, through
its sugar monopoly, the Taiwan Sugar Corporation, is trying to modify. While attempting
to maintain production of sugar sufficient to meet both foreign and domestic demands,
moves are being made to consolidate the cane-growing lands and put more well-watered,
fertile lands into other crops, some of which are cassava, sweet potato, rice and
pineapple. ’

Hopefully, by progress in the direction of diversification,a stable economy can be
attained that will rely not primarily on one product and one market, but on many
produicts finding buyers in many markets.

$8 i 5 AR 6304231 B AT 64 R

EEREIER R R B AR R B2 —o ERRMIEE — A, AR AR,
B S IR, S — A B A BN A E R

B e A R . SRR L A TR, RSEWEEASSNER, MBI
PR S, TR R ER RS A T SIS A B TR ,

P T — (BN TR, BB TS e DIRD, SO Do R R B e 8 B B,
BB ARG, FIDIS— L=, BN O RS B TS 2 o SERRRIE — 0ok
W1k, BUEE BT

2y RIR IS S BT e WK ESE TS Ok 2 LA R B At HIRR 2, S5RIZE
RO e P Bk BLEAUTU B, TR BRSO I HoA TR RTINS PRI LR 72 E BB
FT SRR T 0, (ST R R B

FUIEBORTIE J A BR S T AT I P B R R B D M Y, ORI AR
i LT — BT R IR B IR Ao ANy B B AR IR RS 0 T T4 AT AR — T R

o



