1~2 Commercialization of Major Crops

1-2-1 Trends in Agricultural Exports of Major Crops
(1) General trends

Table II~1-26 shows the export trends of five major crops and
“their related. products.: Fluctuations are usual in the export of any
- agricultural commodity, but they have been more pronounced in wheat in

Argentina, Wheat exports dropped substantially to some 1.6 million
tons in the early 1970s wmainly because of unfavorable weather, but
continued ' to increase afterward, partly boosted by the USA's grain
embargoe against the USSR in 1980, and reached a historical high of a
little over 9 million tons during 19831985,

In cdontrast, two coarse grains of maize and sorghum maintained
rapid = growth in their exports since  the 1960s. Maize exports
increased 2.5 times from 2.4 to 6.0 million tons over two decades
from the early 1960s to the early 1980s, and continued to expand
through the mid-1980s.  Sorghum exports began in the 1950s, and more
. than doubléd from 1.6 million to 3.9 million tons over ten years from
the early 1970s to the ecarly 1980s. - The trend continued through the
1983-1985 average, though it began to show a declining tendency after
the peak in 1983, Argentina's maize and sorghum exports also
benefited greatly from the USA's grain embargo during 1980-1982.

With respect to oilseeds, exports of sunflower seeds have been
always small and fluctuated, while its oil and by-products began to be
exported since the 1960s.  Crude oil exports in grain eguivalent
increased -from 140,000 tons in the early 1970s to nearly 900,000 tons
in the early 1980s, and then jumped to 1.7 million tons in 1983-1985,
reflecting the tremendous increase of production achieved by the
diffusion of hybrid varieties since the late 1970s. Soybean exports
began -in the mid-1970s, and quickly expanded afterward. FExports of
its grains increased well over 9 times to 2.3 million tons in five
years from'the,midnl9705 to the early 19805 and the trend continued
through 1983-1985, Exports of crude oil and by-products also expanded
rapidly because of the construction of new o0il mills which started in
the late 1970s, and reached in grain eguivalent to 3.0 million tons in
1984  -from 170,000 .tons in the mnid-1970s. Grains accounted for
three-fourths of the total soybean exports in 1980-1982, but it was
reduced considerably by 1983-1984 when crude oil in grain equivalent
made up nearly 50%,

Table II-1-27 “shows . the export price quotations ({(FOB Buenos
Aires) in real terms for wheat, maize, sorghum and soybean from 1975
to 1985. - Except for the pericd of 1980-1982 when prices rose because
of the USAfs-grain embargo against the USSR, prices generally show a
declining tendency.  The decline in price was especially sharp in
1985, amounting to some 20% relative to the previous year for all four
Crops. The price level in 1985 was 50% less than the average of
1875-1977 for wheat, and 40% less for maize and sorghum, while the
price of soybean was 45% less than the average of 1977-1979. This is
related to the softened international supply and demand situation due
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to the increased surplus in major produc1ng countrles and the stagnant
world demand :

As shown incthe table, FOR Buenos Alres prtces of four crops have
been generally lower than the levels of FOB Gulf-of MeXxlco.prices’ for
us products,-excluding the period affected by the embargo. . What is
notable is that Arqentlne wheat has increased  its price disparlty.
durlng the last ten years., . In contrast, the price dlfference for
maize has- been small, ‘and the relatlve dlsparlty for sorghum appears
to have. been narrow1ng down.‘ For soybean, the relative disparity has
béen wore or less stable, The dlfferenoe in price of over 20% in the
case of wheat is partly related to the delined quallty (lower gluten)
of wheat after the 1ntroduct10n of non- tradltlonal Varletleq of wheat

Table IIn1~28 ShOWS'the mOnthly prices at: Buenos Alres and'Gulf
of Mexico for three crops in 1983-1985 average. The exports of
Argentlne Crops commence rlght after harvests,_and with respeot to
wheat, 60 - 75% of the total exports fall “in the four months from
January to April, for maize 60. - 70%  from April “to July and for
soybean over 80% from May to Auqust. "Because. of the difference: in
seasons, the bulk of Argentine products are : exported- during the
months ‘when the price 1levels -in the Northern Hemlsphere :are
generally higher than in other months, but at the .same time, it is
noticeable that the relative price disparity widens during the
Argentina's peak export months. ' ' : -

Table I11-1-29 shows the total export. values of agrlcultural,
livestock and flshery products over the last seven years. The total
‘exports averaged US$6.0 million in 1980-1982 and US$6.3 million 'in
1983-1985, and 11vestock ‘products accounted for. 28% and 17% and
fishery products 3% in. both periods. Reflectlng the . \continued
stagnation of the 11vestock and fishery exports since the late. 1970s,
the contribution of agricultural exports rose from 70% in: 1980-1982,
when the  USA's ombargo boosted thelr prices, to over 80% during
1983~ 1985 :

Among the agricultural exports which increased from US$3.4
million to US$4.5 million, cereals, oilseeds and - their related
products expanded - their share from B81% in - 1980-1982 ‘to- 88% in

1983-1985.  As c¢learly seen .in the table, five major crops account for -

well. over 90% of. these exports, In sum, wheat, maize, sorghum,
sunflower and soybean, including oil but excluding by-products,
account for some 60% of the total agricultural, livestock and fishery
exports of the country. ' :

The-agrioultural, livestock and fishery. exports have long been
the most  important = source .of  foreign  exchange . earnings,
contributing three-fourths in 1985, and also ,one ‘of “the major
sources of government revenues. Tradltlonal exports have been
almost always subiject to taxation, except for the perlods of 1962-1966
and 1977-1981 yhen the tax rates were. reduced to minimal. The present
Government is ‘no exception, and the rates on major export commodltles
as of March 1986 are, for instance, 15% for wheat (reduced to 5% in-
June) , 21% for maize, 20% for sorghum, 27%. for soybean, 24% for
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sunflower and 15% for 0ils thereof. ' Export taxes were estimated to
account for 16.5% of the total government revenues in 1985,

(2) Major' export destinations o'f_ five crops

- Partly reflecting the fluctuations in production, wheat exports
do not have’ stable destinations in terms of -volume. Before the USA's
grain embargo, _the largest destlnatlon was either one of the USSR,
Brazil:and  China, but the export volume to these countries varied
w1dely from year to year {'l‘abj_e I1-1-30).

Aftelg : the. embargo in 'January 1980, the dominant position of
the USSR. became immediately apparent, Exports to this country
increased from the average of 600,000 tons during 1975-1979 to 2.3
!'ni_llio'n_'to'ns in '1980 and averaged 2.8 million tons in the subseguent
two years, accounting for 70% - 80% of the total wheat exports.
During ‘this period, the exports to other major destinations showed
sharp declines.. :The exports to-the USSR reached a historical high of
a 11ttle less -than 5 million tons in 1983, the vyear of a bumper
harvest, but its share dropped to less than 50% because of the
recovery of exports to other destlnatlons, especially to China and
Iran. Exports to the EC have been decreasing as a long-term trend,
mainly . affected by the  latter's protection of intra-community
producers by the Common Agricultural Policy.

Because of the sizable increase in exportable surplus since
the late 1970s to the mid-1980s, Argentina's share in the total
world -export. increased from 2% in 1978 to nearly 7% in 1984,
However, the increased production in major producing countries has
considerably gsoftened - the international supply and demand
situations, -and given the ‘E'C"s subsidized exports and the recent
agricultural policy announced by the USA, Argentine wheat is facing
hard export prospects immediately ahead.

) Compared  with wheat, the {rend of naize production has shown
less fluctuations, and thus its export destinations have been
relatively stable since the mid-1970s. During the period from 1974
to 1979, the combined exXports to three major destinations of Italy,
the USSR and Spain accounted for 60% to 80% of the country s total
maize exports.

After the  embargo, which came before the time of normal export
contracts, exports. destined to the USSR jumped to nearly 3 million
- tons- in 1980 and rose to some 8 million tons in 1981, accounting
for well over 80% of the country's total maize exports, This also
reduced the exports to other major destinations, most notably to
the EC. - After the  termination of the embargo, the exports to the
USS_R declined: to .some 2 million tons, accounting for about 40% of
the total, and exports to other destinations recovered somewhat in
1983 and' 1984, However, the country's exports to Spain and Italy
never recovered after 1982 to the pre-1980 levels, implying that
Argentlna lost - its 1mportant “traditional market to the USA, the
formidable oompetltor in the intexnational maize market. Exports
to the Middle East and Africa have been appre01ably increasing in
recent years, but the USA's new agricultural policy announced in
late 1985 alsc suggests the difficult time ahead for Argentine
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maize, which accounts for a little over 8% in the world total
exports. S :

Sorghum exports also _oxpanded steadily over the 1970s and
_averaged over 4. million tons in the last three years,. Before the
embargo,:lts export ~destination’ showad a tendency of concentration,
with Japan increasing its share from 30% in 1974 to 61% in 1979. The
embargo also. drastlcally changed the  structure of exports, and the
‘USSR 'aCCOunted "for  nearly 70% of the exports during 1980-1982,
: Fxports to Japan recovered to 2.4 million tons (45%) in 1983 from zero
;ln 1980, - but ‘was again halved to 1.2 million (28%) in the next year
when  the prlorlty was: glven to the USSR because of the reduced
' produotxon. ¥

The exports of 'suhflower seeds = have - been traditionally
'negllglble, and totalled 400,000 - tons for the entire period of
1978-1984, _a little over 50% of which were déstined to European
countrles such as the: Netherlands, Italy and Portugal The exports of
crude “0il ‘remained -small until the mid-1970s, but began to pick up

rap;dly ‘sincde the 1ate 1970s - (Table II-1-31). . Major export
destinatlons during . the "~ 1970s fluctuated among = the Netherlands, .
_Algerla, Spain- and Venezuela. Slnce thé beginning of the 1980s,

‘the. USSR . emerged as: a; _stable export destlmﬁnon,-w1th its imports
from : Argentina  incredsing from 51,000 tons in 1980 accounting - for
15% of the total exports to 160,000 tons with the share expandlng
to  75% in-1981. . The exports to the USSR averaged 155,000 tons, or
nearly 30% of -the total during 1982-1984. The EC members, most
notably the Netherlands,__ have been relatively stable export
. destinations, but the recent inerease of sunflower production
within the Community ‘(Spain and France) and the subsidizing policy
for domestlc ‘0il mills have begun to curtall Argentina's exports of
sunflower .oil to these countrles.

_ As mentzoned earller, the exports of ‘soybean as grains and
 crude -oil 1ncreaeed rapidly since their start in the mid-1970s, and
Argentina now acecounts for 12% of the total world exports of soybean
.grains. . The largest export .destination of grains has been the
Netherlands, accounting for some 40% of the total exports of soybean
grains during most of the 1970s: 1Italy and Spain imported a little
'over-lO% each  of - the total exports over the same period. During the
time- of the embargo, the exports to the USSR also increased averaging
some 720 000 tons during '1980-1982 and accounted for about 30% of the
total exports., The exports to the traditional markets in Furepe were
accordingly affected, but recovered guickly by 1984, especially with
respect. to the Netherlands and Italy, while the share of the USSR
'dropped to 5%. : '

Exports of crude soybean Oll increased since the beginning of
the 19805,_ partly encouraged by “the devaluation of peso which
impréved © the . ‘country's - competitiveness. Among  the  export
'destlnatlons, ‘Chile has been a variable but consistent importer, with
its share reachlng nearly 60% in 1981. Other destinations have been
variable from year to year, but on the whole. Latin American countries
like Bra21l Peru and Colombia in. addition to Chile together accounted
for 'some 60% of Argentlna s exports of soybean oil during 1977-1981,
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But since 1982, exports to .India . and -Iran began to increasge
substantially, and together accounted for a 1ittle over 45% in 1984,

" The world trade of cereale and 01lseeds tluctuated wldely between
oversupply and shortage durlng the- 1970s; but the aupply and demand
situation has been . eased conSLderably in the earlier half of the
19808, partly becauee the increased production in major producing
countries and -partly bécause. the slower growth of .demand due to the
economic recession. Becauseé of this general market situation, coupled
with the subsidized export drives by some: produ01ng countries, the
international ‘prices of major grains  produced . in Argentina have
declined, reducing: the country's much needed foreign exchange earnings
and the profitability to producers. ' Moreover, ‘the recent adjustments
of US - dollars will ‘improve - the advantage of US producers in the
markets of developed countries, further intensifying the competltlon
in the internaticnal market in the near future.

In=order.to offset: the decline of the returns to agricultural
producers, the present government is trying to change the function
of export taxation. By ‘introducing the land tax on agricultural
land ‘as a ~stable source of government révenues, it is being
proposed to ‘apply. the system of ‘export taxatlon flexibly for the
purpose of  stabilizing and supporting the prices paid to producers

~and  thus  theé returns to agrlcultural undertakings. This decision
will have  an important.  impact on the production and
“commercialization of major export crops in Argentina.

1-2-2 Structure of Marketing'and'Distribﬁtion

It has -been p01nted out that in contrast w1th the remarkable
'progress in agrlcultural production, the delay in modernizing the
physical facilities . .and streamlining their operations in
transportation and storage is one of the bottlenecks for. a further
expansion of grain exports.  The infrastructural aspect of this issue
is discussed in detail in the chapter on transportation, and this
section deals mainly with institutional ®aspects of grain marketing
and distribution.

- (1) Marketing channels and functions of intermediaries

Figure II-1-8 shows the marketing channels of cereals and
oilseeds in Argentina. - Of the total grains produced in Argentina,
an. - eéstimated proportion of 10% is retained by - producers for
self—consumptlon. The remaining 90% is commercialized through
various -channels, of which nearly 90% is handled by grain. merchants
(hereafter referred to = as "acopiadores'") and agricultural

cooperatives, to be distributed to external markets, domestic
processing  industries or other uses {mainly animal feed), and the
rest is distributed directly from producers, especially of large
scale, to the above-mentioned destinations.
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Figure 1I-1-8 Marketing Channels of Grains

50%
8% _ 2' _ Expprtgtion.
Acopliadores
. ‘cooperatives
. . independent-
‘Prodqucers .| - ‘ .
acopiadores =
! 371 .
- Processing
) - Industries
Cemmercialized, - [ ;
903 : 40%
Domestic
. 7% . . Consumption
. i X dore 3 Other Usesl) onsimptLol
—~ - ‘acopiadores - .
self . "qolondrinas"z)
consumption: 104 :

Source: Coscia,. Adolfo A., Comercializacion de Granos, 1980
Notes : 1) Figures show estimated shares in the total production volume.
2) Acopiadores “golondrinas® (swallows) are those who have no
'establiShment'at a fixed place, normally conducting purchase
and payment 51mu1taneously, 1ncludlnq some cases without
commercial documents.’ : :
3) Here, the grains have already reached end-use stages, malnly
as animal . reed. -

The commercialization ‘process ' from producers to . acopiadores,
cooperatives or. other buyers including exporters and processors: is
regarded as. prlmary ‘marketing,- which 1s regulated by the Government
largely to- protect producers' interests. - The. subsequent process

from aoopladore s/cooperatives to’ exporters, ‘pProcessors or
wholesalers directly or through the Grain Exchanges is  secondary
marketing,. which is “less “regulated by the - Government.  The

principal agents and organlzatlons involved in grain marketlng and
their functlons therein are as follows.

(a} Grain merchants (acopia'dor'e‘s)

Acopiadqr_es_,‘ warehousemen ‘in .rts orlglnal meanlng, play a very
important . role in grain marketing, engaglnq in. not .only trading and
storing grains. but ‘also  in preparlng them -for- commermallzatlon-
such as  drying, c:leanlng, dls:mfectlon, and cla331flcatlon ~and
blending based on the quallty sLandards regulated by the "National
Grain Board (JNG).. The acopiadores.. Jofficially: approved by the JNG
are those' who have a "storage capacity of 1, 500 tons  or more, but
reportedly there are a considerable number of acopladores with
helow that capacity. : :
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'The total number of acopiadores- in Argentlna is estimated " to
be 1,200-1; 4005 . Accordlng to the . Federation. of  Centers. - and
syndicatéd Entities of Grain Dealers, which consists of 227 centers
with over 1, 200 members, acopiadores - presently” mobilize more than
60% of the total cereales and 6ilseeds: produced in the country, and
have -an .aggregate  storage capacity of 9.8 million tons, equivalent
to .approximately one third of the country's total capacity of 29

million tons. Besides storage and preparation charges, acopiadores
-normally recelve a gross commerclal margin of 2.5 - 5.5% of the FAS
price. : ' '

_ Another : important: role of acopiadores is to supply producers
such agricultural . inputs as seeds, fertilizers, agricultural
chemicals, = equipment  and machinery, very often on credit in
exchange - for grain delivery. They also offer some technical
advice,, and act -as agents of real estate and agricultural insurance
'pOllCleS.

{b) AgriCultural cooperatives

Agricultural: cooperatives are  organized by producers normally of
medium and. -small scale, and have functions similar to acopiadores in
grain commercialization. There exist a total of -700 cooperatives
which engage in .trade, storage and preparation of grains and other
- related services, and the majority of these cooperatives are organized
into one of the - two nation-wide entities, namely, the Argentine
Federation of Agricultural Coopeératives (FACA), and the Association of
Argentine- Cooperatives (ACA), each of which has some 300 primary
cooperatives as their members. The two organizations are involved in
a wide range of activities not only related to .cooperative movements
but also commercial ~and financial  services for their mwember
cooperatives. .In order to reinforce the cooperative movements, they
‘further organized themselves - .to . the Agriculture and Livestock
Intercooperative Confederation (CONINAGRO). Judging by the share of
acopiadores mentioned above, cooperatives have an estimated share of
20% in the total grains commercialized in Argentina. According to
another source of information, however, their aggregate share in the
primary. marketing is a little less than 50% around 1980, probably
including - the trade from producers to acopiadores through
cooperatives.

ACA. and FACA occupy an  important position in the country's
external - ‘grain trade, and own grain elevators and loading
facilities at the main ports like Rosario and Bahia Blanca. They
handled some 20% of the exports of five grains (excluding processed
products and by-products} in 1984.

{c). Exporters

A sallent feature . of the Argentine grain export is the
predomlnance of transnational corporatlons such as Cargill S.A., CIA
Cont:nental S.A., and Buhge-y Born S.A., which have on the one hand
wide information and.trading networks in the world grain market, 'and
on the . other, strong business relations with financial institutions,

nsurance companies, . maritime transporters, eto, bue to these
factors, they have made considerable contributions to the Argentine

1I-67



grain: eXporte under ‘the. 1nstaballty regarding transport and storage
systems. and official  export policies.” According  .to  the.  Grain
Exporters Center, - its 13 memberncorporetlons deal with 70% - of the
total gralns exported by the: country 1n recent years. ' e :

It is reported that in the 1984/Ba crop year the prlvate qector
(lncludlng cooperatlves) acoounted for 43% (13 :million ‘tons) :of the .
total shipments of grains, veqetable 0113 and ‘by-products;. while
. having shares of 19% ‘and ..38% respectlvely in. the total ‘port storage
and loading capecrtles.- This 1nd1cates that, although the
privatization of storage ‘and 1oadlng ‘services has been reportedly
in progress since 1979, further prlvatlzatlon and/or 1mprOVement in
the public sector: with regard to the said services lS needed for.
more efficient: exportatlon. : :

d) Grain=exchanqes {Bolsasrde CereeleS) '

The Grain Fxchanqe whrch isg a nOnplOflL organlzatlon consrstlng
of chambers and associations of’ producers, acopladores, manufacturers;
exporters, brokers and other partles concerned, plays ‘an 1mportant
role in the secondary market. —Its prlnc1pal function- is to provide a
place - ‘of - encounter . for sellers (producers,- c00peratlves - and
acoplddores) “and " buyers (manufacturers, exporters, etc:) through
communlcatlon medla, .which:is simibar to commodrty exchanges in_ .the
other - countries.: However, . a dlstlnct ‘aspect. of < the " Argentine
Exchanges ‘is that they have been functlonlng as. cash marketsi - Futures

-markets have not been well developed due to economic instability in
the past. The underdevelopment of: futures markets . is . considered as
one of the institutional constralnts for 1ncreasrng graln purchase
especlally by forelqn buyers in- Argentlna. :

Wlth regerd to the operatlon of the cash market _the Arbitral
Chamber of the Grain Exchange, which consrsts ‘of pxoducers, brokers or.
. commission agents,j acopladoree,: manufacturere, ~exporters. -and the
‘Government representatlves, presents a reference weekly price for each
commodity by taking note of such: factors as commodities' quality..and
market  situations. . 'The cash transactions are:based- on: the reference
price.  The Arbitral Chamber also engages 'in -the anelys:s of quallty
and the cla551f1cat10n of grains marketed thereln.

There .are six-Grain or Commodity Exchanges which are located - in
Buenos Aires, Rosario, Bahia- Blanca, Santa Fe, Cordoba--and Tucuman.
Among them, the Graiun. Exchanges of Buenos Aires and Rosarlo -account
for 85-90% of the total volume. of transactions throuqh the’ Exchanges.

{e} The NationalfGrain_Board
The Mational Grain Board (JNG}.heS[perforhed_regulatorg functions

in the Argentine grain trade since its. ingeption - in :1935. The
dlrectorate .consists of nine. members, of -which five represent the

publrc-_sector (the_ secretarlats_ of " Agrlculture, leestOCk and -

Fisheries; Finance, Commerce;Jand Transportatlon},-and_the remaining
four - .the - private -. sector (cooperatives, . : producers, processing
industries, grain traders). s - : :
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One, of the " main’ functlons ‘of the JNG. is to  establish and
execute regulatlons concernmng grain trade., For instance, the JHNG
19 in’ charge_uof_ the certification  of institutions and . private
corpofations invelved in grain trade, and controls the means used’
to weigh,. prepare, store,. transport, buy and sell the grain. The
JNG. also. controls the grain guality, by setting periodically trade

. regulations. and quality standards to be applied both to domestic trade
and export. The controlling division has a network of 33 district
offlces spread over the country.

,Secondly, the JNG operatev .its. official grain  elevators and
storage = facilities. - It owns a  network of teérminal elevators
located’ at main ports and country . elevators in the producing areas.
The JNG's storage capacity totalled 2.6 million. tons in 1985, of
‘which: 42% was elevators, -55% underground silos and 3% other Xkinds
~ of dilos. The total shipments ..of grains and by-products  loaded
“through. its port elevators were 15.8 million tons, equivalent to 57%
of the country's total shipments in the said year. However, it is
belng argued that. the lower efficiéency in the JING's operations of
elevators, espe01ally at ports of shipment, coupled with the delay in
the modernization of facilities, is.constraining a further expansion
- of grain exports. ' '

© Thirdly, the  JNG intervenes in domestic and international
grain “trade, With regard - to - domestic market, the JNG's main
function is to execute the support price and the stocking of wheat
" for the purposes of guaranteeing producers a domestic price in 1line
with -international prices, of keeping a minimum stock to assure an
adegquate  supply for the domestic market, ‘and of warranting the
Fulfilment of official exporting = commitments. The JNG also
implements purchasing programs for . other - grains such as maize,
soybean,  sunflowerseed, sorghum and safflower, which are usually
applied to small-scale producers and underdeveleoped regions.

With respect to the international trade, the JNG posts a daily
index price {minimum export price) for each of the major grains, at
and over which traders are obliged to export grains, taking into
‘account of the .corresponding international prices such as those at
Chicago and Rotterdam. Based on the index price and other advices by
the JNG, the authority concerned decides export tax rates for grains.

. The JMG also engages in signing and implementing official
bilateral agreements of grain trade. To fulfil such  bilateral
agreements, cooperatives and ' private corporations are currently
allowed ‘to participate by contract with the JNG. The share of the
private sector in the total shipments based on the agreements
accounts for 40% in the case of wheat and 70% in other grains and
- oilseeds in recent years.

‘Considering the possibility of a further expansion of grain
_3expor£s, it would be necessary to improve the JNG's operations
_especially - at ports, including the possibility of the privatizing
related facilities, o :
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(2 Commercializatien_cbsts

It is said  that  thé 1nland commerciallzatlon costs 1nclud1ngf;
transportation in Argentlna is much: higher than -in theé other ‘majox
grain producing coéuntries, for example, like the USA and- Canada, - This
indicates  that  there. would ‘be - possibilities  to: ‘enhance- " the
competltiveness of the: Argentlne grains An the ‘world market through -
reduclng the commercxallzatlon costs. ‘

Figure II- l 9 shows Buenos Alrés FOB prlcaq per S ton [ with
various -taxes -and cotmercialization costs ‘For - five. major crops in
1983/84~ 1985/86. The commer01allzat10n COSta per ton has a’ larger
share for a lower prlced grain, since it includes: fixed costs such- as
storage and loadlng charges and the -port administration cost, ‘and ‘the
transportation cost. which is not. varlable by grain. - ‘Adcordingly . the
commercialization -costs < not  only affect "thée profitability - of
relatively low-priced  grains, but also. function to depress - the
profitability of grain trade when international prices are lows.  In
1985/86, for example, the commercialization costs for sorghum, maize
and wheat account for nearly 30% of the FOB priceS-rGSpeCtively.

1-2-3 Domestic Consumption and Proceésing Industry

The qralns can . be lelded 1nto “the . follow1ng three categories
from the viewpoint of export/domestlc use;

aj. Grains expOrted with a large proportlon, around  50%, retained
for domestic use - wheat and soybean,

b) Grains mainly exported-~ maize and sorghum, and
c) Grains mainly retained'fdr-domestic use - sunflower.

The percentage used. by domestic 1ndustr195 in the total ‘demand
for each crop is as follows. : :

'Wheat Maize Sorghum Sunflower Soybean
1960/61-1969/70 55% 10% 23% - 100% _ -
1970/71-1979/80 603 - 21% 11% 98% 313

- S R (1976/77~)
1980/81-1984/85 41% 21% 5% . 98% _ 46%

While sorghum and wheat have intensified their: export-orientation
since the 1970s, soybean transferred "its. position from b) to a)
mentioned above in the early-1980s.  This is: due. mainly to'.the rapid
development of extracting plants for soybean, dnd the primary processed
products; oil and meal, of soybean are oriented more to external warkets:
than to the domestic consumption. "The total exports of soyvbean grains
and o©il in grain equivalent account for 80 - 90% of the - total
productlon,
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_ ~'The = long~term: trends - in  domestic - consumption (utilization by
domestic ‘industries) since: the. 19605 vary ‘by grain as shown in Table
II+1-32, While :the utilization of three cereales -has been rather
stagriant. ‘since the  mid-1970s, that of ‘oilseeds  has been
increasing. ‘Especially, the volume of milled soybean nearly doubled
to 2-million tons in:1982/83 from the previous year, and continued to
-increase.. to 3.7 million.;; The ‘different: trends in domestic industrial
utilization between cereales and 01lseeds can .be attributed mainly to
the’ external - marketability of their processed products. Crude
_ vegetable - oils. and pellets of by-products can be produced for
external markets, while cereales are favored unprocessed.

‘The following part examines the present situation of processing
industries related to the five major grains as well as trends in
domestic consumption of their manufactures.

(1) Flour milling

Argentina's flour milling inddstry has a history for more than
- 150- years. Presently there are 79 companies with over 100 milling
'plants._ " The number ~of  milling . plants exceeded 200 once, but
dropped to - the present level through the process of integration.
The" top 15 . compam.es produce appro:r;lmate_u_y 50% of the country's
total wheat flour productlon. The milling capacities of these plants
in qeneral are between 1,000 and 10,000 tons per month, averaging
3,000 tons, which is relatively 1arge by comparlson with the average
capacities in- Europe. This appears to be due +to the lower
profitability of the Argentine milling industry, and in consequence,
-the need for economies of scale in milling performance. :

“The plants rare  .concentrated in. the Federal Capital including
‘Greater Buenos Aires, and the :Provinces of Buenos Aires, Cordoba,
Santa: Fe -and Entre "Rios, which totalled 93 in 1984. The one area
“and. four  provinces accounted for over 95% of the country's total
-wheat flour production 'in 1984, and the combined share of the five
" ‘’has not changed much since 1975, :

tIt is repor.ted that many of the milling ' companies ‘are
~eurrently in a- crltlcal condition of management, because the
domestic . consumption of wheat: flour . has been stagnant, and because
the exports of Fflour and ‘pellets have not been doing well (Table
I1-1-33). ' The 'i.nac'tivity.,of ‘flour exports is considered to be due
partly to the subsidized export drives by the EC and USA. There
~are a .certain number of plants that have curtailed or suspended
their - operations... = Some -plants are operating -with rather
: inefficient facilities of the old type, . but find it difficult to
make a new investment under the slack business condition.

) The majorlty of the . mllllng plants produce merely flour and
‘pellets as by-products. However, it seems to be necessary for them
to - make efforts to: develop, for example, aguality flour and more
diversified products using  flour to ~generate new demand in the
domestic market as well as in external markets,
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Table II-1~33 Wheat Flour Production, Donestic Consumption
and Export (1975-1984) :

(1,000 tons)

SR _ Pellets

: : - . RS Wheat - Flour : S of Bran

?ear Wheat Milled . Production ... Domestic- -  Export . . Export

' Consumption i

1975 3,963 2,683 2,567 - 116 622
1976 3,771 .- 2,690 - 2,616 C74 .- 982
1977 3,731 2,860 2,624 236 947
1978 - 3,741 2,687 2,86 121 . 981"
1979 3,649 2,961 . 2,630 61 - 869
1980 3,504 2,623 - 2,592 - 31 749
1981 3,417 2,573 2,554 19 737
1982 3,570 2,625 2,598 - 27 720
1983 3,779 2,819 2,782 36 - 834
1984 - 3,908 © 2,970 2,895 74. . 670

1975-84 _ ) S ' o

Average - 3,676 .o 2,722 2,643 : 80 . 811

Source: Federacion Argentina de la Industria Molinera, Estadisticas
de la Industria Molinera 1984, :

{2) Formula feed processing'

Argentlna s formula feed industry began to expand in the- 1ate
1960s, owing. largely to the increase in broilers: and . layers along with
the introduction of. feeding:technologies by foreign:capital companies.
The formula feed has been produced majhly for domestic use. - The total
capacity and the number of processing plants were estlmated to be
approx1mately 8 000 tons per day and 100 respectlvely in 1980,
concentrated in the Provinces of Buenos Aires, Entreé -Rios, Santa Fe
and Cordoba. These four'provinces accounted for 95% of both the total
processing capacity and the total number of'plants in=this.country.

Since the "1970s, .- nowever, small—scale proce551ng plants have
been 1ncreaslngly established 1n ‘grain producing ‘areas; where the
purchase of such. 1ngredlents as maize and sorghum is more favorable
in- terms  of transportatlon costs, . This. tendency’ is - further
accelerated in. recent years. . In addition, there are some grain
merchants {acopiadores) and - livestock producers ‘who began formala. feed
processing, utilizing. their advantages in':the _access to :grain
. producers and to consumers... Although"the top ten: companies -still
account for over 40% .of the country g  total productlon, large~scale
plants are reportedly 1051ng thEll competltlveness relative to- those
small-scale plants. For this reason, foreign :capital companles with
large~scale plants have W1thdrawn from :this country, and the majorlty
of the cap1ta1 in this 1nduetry is presently natlonal '

The. total productlon of formula feed remarkably 1ncreased through

the 1960s, but seems to have been rather depressed’ 51nce the early
1970s. = Table II-1-34 shows the trends in formula feed produced by the

II-76



member  firms of the'Argentine_Chamber-of'Manufacturers of  Balanced
Feed (CAFAB), which are organized by 48 members with relatively
largcnscalc plants, Taking account of the fact that the CAFAB's share
“in the country'ﬁ total productlon decllned from 80% in 1980 to 70% at
_'present, “the . stagnant production in the. last 15 years could be
attributed to ‘the already mentioned increase of small-scale plants.
Nevertheless, the figures .in the table can illustrate a general
tendéncy. of the Argentine formula .feed production, judging from the
qLagnant copqumptlon of maize and sorghum, which accounts for about
- 70% of the componehts of formula feed, since the mid-1970s as shown in
Table IT-1-34,

Table IT-1-34 “Tyends in Formula Feed Produced Members of CAFABl)
' (1967--1985)

(1,000 tons}

"Year Broilers Breeders Layers 'Reproducers Cattle Pigs Others Total

‘1967 278 53 ‘89 30

8 3 6 468
1968 386 . 85 Too118 .43 -7 [ 7 652
1969 470 © ° 102 157 51 5 9 8 804
1970 596 113 177 67 6 9 10 978
1971 . 781 130 203 -85 8 1z 12 1,231
1972 980 . 164 290 104 17 23 14 1,591
1973 - 863 - 117 320 96 23 22 19 1,459
1974 1,040 . 153 344 105 50 34 49 1,776
1975 1,084 128 367 94 52 47 33 1,805
1976 793 95 364 : 76 55 ‘57 27 1,468
1977 664 98 © - 323 66 48 40 27 1,266
1978 - 633 - 77 . 314 ‘65 32 43 11 1,175
1979, .- 702 -~ . 83 335 71 76 70 15 1,353
1980 832 - 95 404 - 83 100 75 14 1,603
.1981 - 843 79 332 88 94 39 13 1,488
1982 733 72 302 73 141 51 14 1,385
1983 749 - 60 276 . 65 180 62 16 1,407
1984 696 58 275 68 230 79 21 1,428
1985 713 59 278 52 363 88 23 1,576

Source: CAFAB, Istadistica de Produccion de Alinentos Balanceados, various
issues. g
Note: ~ 1) Camera Argentlna de Fabrlcantes de Alimentos Balanceados. The
production by its member-companies accounted for 80% of the
country's total formula feed production (excluding concentrates)
in 1980, and the share is estimated to be 70% in more recent
:f‘years o '

The stagnant formula feed productlon, espe01ally for poultry, is
'related to the drop of “the ‘beef price. during the liguidation phase of
the livestock . cycle since the mid- 1970s.  As the chicken consumption
and price have deteriorated by ‘cheap beef available in the domestic
meat mdrket, the demand: for formula‘ feed shrunk accordingly. - In 1985,
the demand for formula feed was further affected by the decrease in
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production of -chickan and eggs because of the price freeze under . the
counter- 1nflaL10nary program. : : :

ﬂhe exceptlon to the Lendency of stagnant producilon is formula
feed for cattle, mainly of ‘dairy. HOW@V@I, there does not séem- to be
much poss;b;llty of a .rapid inc¢rease in formula feed. consumptlon of
dalry cattle, considering ‘the characteristics of dairy farmlng ‘and the
past trends in demand for dalry products in’ Argentina.

-(3) oil mllllng

In 1984" there are 46 vegetable 011 manufaeturers with"dﬁ
processing plants; of which 30’ ware equipped with reflnlng facilities,

as shown in Table II-l- 35."7 The method of solvent extractlon dis used

for soybean, whlle both the wechanical and - solvent methods are used
- for ‘sunflower. In the 1nduutry,_ the medium- quallty production is
undertaken by many firms, but thé first-class line is occupied: by a
little less than ten firms.  The total extracting capacity of these
plants was nearly 9.5 million tons in oilseeds, ‘but their total
operating rate was less than 70% due to -the rapid increase in
extracting capacity by newly constructed plants and the weak demand in
the domestic market and internaticnal setbacks to export expan51on,
especially protectlve measures taken by the EC.

. The extractlng plants are malnly -located in the Federal
Capital and the Provinces of Santa Fe, Buenos Aires, Cordoba - and
Entre Rios, which aggregately accounted - for 84% of  the country's
total number ‘of oil extracting plants -and  96% of the total
extractlng capac1ty in 1984 . S

1984 the tptal_Aproduction_ of vegetable. oils covering
3unflower, soybean, cottonseed, 'groundnut and’ tung. was 1.6 million
tons; in which sunflowér and ‘soybean made up 49% and 34%.respectively.
The total ‘production of the by-products. (except for tung) such as
pellets and expellers was 4.2'million'ten9[ of which. sunflower and
soybean. accounted for 22% and 65% respéctively.  The shares of soybean
products, especially oil, have been rapidly increasing since 1980, as
its extracting capacity has expanded

Soybean oil productlon 1ncreased from 131 000 tons in 1980 to
616,000 tons in 1985 with an average' growth rate of 363 annually,
while sunflower oil productlon from . 601 thousand tons -in 1980 to
1,163 thousand ‘tons in 1985, growing - at 14% per - annum (Table
TI-1-36)}. -The trend is:similér-w1th respect to thelr by- products,_

The most of these increases’ were exported and Lhe expan51on in
_ domestlc consumptlon of these products.. has been somewhat dull  in
.comparison with the export. The weak demand especially in 1983 and
1984 for stnflower and ooybean oilsy; which-accounted for around. 80%.
of  the country 5. total ‘edible:: 011 consumptlon, can.. be -attributed
partly to weakened ;cdnsUmers purcha51ng power. .- In. 1985, ~the
stable price situation brought. by the counter—lnflatlonazy measures
and the ‘severe deterioration in 1nternat10nal 0il prices encouraged
the consumptiéon, resulting in high annual growth rates of 35% and 60%
in sunflower and soybean oils- respectively, This would indicate that
there is some possibility to enhance the domeqtlc consumption of these
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oils in the future. Nevertheless, the soybean oil consumption remains
relatively small in contrast with the rapid increase in’ production.
This is -said to be because soybean oil with peculiar smell does not
meet the Argentine taste. .It is technlcally possible to eliminate the
smell of soybean oil by ;mprov1ng_tho refining technolqu. However,
considering the consumers' traditional taste, it may be. necessary to-
blend 'soybean oil. with sunflower or other ‘vegetable oils more widely
consumed in nrgentlna in 01der to 1norease the dONEoth demand

With regard to by produots, the stagnant consumptlon can be
attrlbuted to -the weak ‘demand” for formula feed -as mentioned in the
previcus part,- In_l985, however, the cons umptlon of ‘sunflower, " and
- soybean by“products increased "67% and 250% resptctlvely compdred to
the previous year due - partly to Vthe improved ~demand in dairy
production on = account - of “the increased 'consumpt1on Jof - dairy
products along with the National Food Plan, and partly to the
further deterloratlon in international prloes of those products.

Although 011 mlllers prefer to dellver the11 output to the
dOmesth market under the preqent price. condltlon, their greater
lntereqt is’ still . found in the interpational market for: whlch the
industry has been ‘originally developed._ The’ mlllerq clalm that the
reducticn of the ex1st1ng -high export taXes on 'vegetable .olls is
essential to exoand their - exports to external markets: where the EC
{a former maln_ 1mporter of ' the Argentlne products and- alsc a
competitor) and the USA (a wain competltor regarding soybean 0il)
are protecting their domestic oil processing industries by means of
subsidies. They -also point ‘out that exports of packed refined
vegetable o0ils would be "abandoned on acgount of export duties
running from 10% fo 16%, which are closer to the rates oh crude. oil
exported inm bulk, In addition to the export taxes; packed refined
oils are subject to taxes on higher value added and materials
necessary for  the processing such as bottles, tin plates and-
corrugated boxes. : ' ’ '

In connection fo eXport taxes, the difference betweén rates on
grains and cils affects o0il millers'  access to raw materials. The
present: difference of 12% for soybean {grains; 27%:7 oil; 15%) is
more favorable .to grain exports by comparison to: the difference of
15% (grains; 25%: oil; 10%) in 1983-84. With a. view to expanding
vegetable oil exports as well as reduclng the high level of idle
capacity in this industry, the export taxation system should be
re-examined, since there .appears to be little possibility of rapid
increase in domestic oonsumptlon of oils and by-products in the
foreseeable future.

Furthermore, it would be necessary for the private sector to
promote their products ‘both in domestic and external markets through
" such measures as product diversification, improvement in: quallty and
effective advertisement.
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1-3 Outlook and Prospects of Development

1~3~1_ Policy.Oriehtation and Strategic Measures

Policy objectives, strategies and major policy instruments for the
crop séctor have been defined in the National Agricultural and Livestock
Program . 1984-1987 (PRONAGRO), which was announced in 1984 by . the
Secretariat of. Agriculture, Livestock. and Figheries. Some of the policy
proposals_of thlu_program have already been put into effect, and some
others_are currently under elaboration.

_ Three 1mportant medlum*term objectlves of the PRONAGRO are stated
as follows.

1) Increased productlon of food, especially cereals and oilseeds, by
ﬂreallzlnq the potential productive capacity of agriculture

2) Expansion of agricultural exports

3)\Elimination of rural poverty

The’ central straLegles for ach1ev1ng these Objectlves somewhat
dlffer between the Pampas and the other regions, but are ‘basically
similar  in that the primary  emphasis  is placed on deepening and
fac111tat1ng the process of téchnological progress on the farm level.
In other words, two important strategic measures proposed for achieving
growth and stability in: agricultural production and farm income are 1)
to lower the relative prices of agricultural inputs vis-a~vis those of
agricultural products, and 2) to systematically coordinate  policies on
prices, technological development, agricultural c¢redit, commercial-
ization and taxation toward this end. . By these measures, it is
conqldered p0551ble, for instance, 'to increase the production of five
major export crops to 60 million tons by. the end of the 19280s. In the
following sections, important .proposals made in the PRONAGRC are
discussed at some length.

(1) Price policies

The relative reduction of input prices primarily concerns two
strategic agrochemical -inputs, namely, fertilizers and pesticides
(mainly herbicides). Especially in relation to fertilizers, the

.short-term policy is to increase imports and distribute them effi-
ciently, but the ultimate goal is import substitution. The lowering
of the relative prices of these inputs is also tried through the

. policy on prices of crops. On the basis of the understanding that
Argentina is not in the position to-influence the international prices
of ifts major export crops;,. the PRONAGRO purposes the stabilization of
domestic producer prices through various measures to be taken by the
National Grain  Board (JNG), as will be discussed later in this
section. .

. The - promotion of increased application of fertilizers and
pestlcldes has been the key policy issue of the present Government,
and some steps have already been taken, such as the abolition of
import tariffs. on fertilizers, reduction of the value-added tax on
herbicides, . and. the introduction of the fertilizer distribution
program by the JNG. These measures in fact serxrved to increase the
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oonsumptlon of fertlltzers by lowerlng thelr prlces. ﬁowéver, during
1985/86  when - the export prlces of five crops con51de1ably deolined,-
the rate of 1ncrease in, consumptlon decelarated, suggestlng the need
to cooldlnate the fextlllzer dlstrlbutlon proqram W1th the proposed
price stablllzatlon pOllCleS. no o . - :

Given the pollcy objectlve of lnorea51ng agricultural production
and exportable sulplue, it is no ~doubt " neoessary “*o 1ncrease “the.
appllcatlon of strateglc 1nputs,-the consumptlon of whlch has been.
increasing - since the later: half of ‘the 19705._ “The . key- 1ssue cig howo'
much and. how fast - to ‘increases” Exoludlng & number of radvanced
farmers, the understanding of and/or the 1nterest 1n the appllcatlon
of fertilizers and pesticidés appear to: be stxll Limited -among the -
majority of agricultural producers.- The questlon of" readlness on the
part of producers w111 be more 1mporLant concernlng fert3112ers. ’

_ The proposed pollcles for agrlcultural technology emoha51ze the
1mportance of developlng technology packages which’ utlllze hlgher’
levels  of fertlllzers angd : pestlcldes, but ‘taking” into” a000unt ‘the
processes involved for such development and dlfqulon thereof it doeé
not appear llkely that the: consumptlon would incréase - rapldly as"

anticipated’ by’ the - Secretariakt’ -~ of :Agriculture, . Livestock :and -

Fisheéries. - -Moreover, - as seen ' 'in - some - developed ' .and- developlng-
countV1es, the hlgh appllcatlon of . chemlcal fertilizers and- pestlcldes
irivolve serious risks,; and -it would be necessary to be careful about
expedltlng the 1ncreased consumptlon of these 1nputs.‘

- As monﬁloned already, the 1mports of fertlllzers and pest1c1&es

for 1noreased COnsumptlon are. to be taken’ over ‘eventually by domestic

'productlon. “There  is ' -only . on company . - producing. ! nltrogenous_
fertilizers lin Argentlna, While:ﬁﬁeny comoanles,' 1ncludlng' ‘national
ones and: forelgn subsldlarles, part1c1pate ‘in the. productlon ‘and/orin
the dlqtrlbutlon Gf .- pest101des.- ‘With" respecL to - fertilizeys; for
which standardlzed production systems are avallable, it ist gquite
possible to- expand domestic productlon utilizing ample xeserves . of
natural gas, and.in. fact a few ‘projects have been: already proposed.
The Secretariat of Agrlculture, leestock and - Fisheries seens to’ be
considering the- constructlon of e’ large scale ‘plant- ‘which operates
‘with ‘efficiency - comoarable Jto 1nternat10nal standards,- while " ‘some
prov1nc1al governments ‘are - proposing. smaller plants close to the 'gas
regarves, In either case,. the. new oonstrucltoq requlres a ‘large
outlay of" capltal for 1n1t1a1 Jnvestments. ' SRS o :

However, conslderlng the need to: develop and dlffuse technology
packages suitable to varying local natural -and soc1o~economlc condi-
‘tions, and ‘moreover “the need to™ coordlnate the pollcy on: 1nputs with
the price’ support pollcy on crops, it ‘appears better to: wait until
such  time when the domestac consumptlon rlses to: ‘the level warranting
the constriction of.a new plant or plants. Be51des, the current soft
international market of petroleum and its -derivatives indicates that
fertilizer: 1mportatlon would be a more " economlcal alternatlve ‘for the
tlme being, ’ i : :

'Conoerning:pestici&es, fhe .present mult1p11c1ty of euppllers and

different . brands compared with' the. concentration of consumption
appears to justify a-certain degree of consolidation of the -domestic

- II-84



:findustry in. the process of 1mport substltution.- However,'in'relation

to the pestlcldes 1ndustry, it is 1mportant to take into account the

speed ‘of on~901ng Lechnologlcal 1nnovatlons 1n the' world The
" on-going - mergers between the chemical’ 1ndustry and .the seed industry,
'p0351b1e development through biotechnology of plant varieties tailored
to . tolerate particular types of pestlcldes, emergence of new plant

':protectlon teehnologles like bioclogical control and so on suggest that

'fthe simple 1mport substitution approach like the fartilizer industry
will not suffice in the case of the pesticides industry. It will be
'necessary to formulate a master plan of plant protection; including
”measures to enhance the research and development capabrllty of the
jdomestlc 1ndustry. :

: Accordlnq to the PRONAGRO, agricultural- inputs ' other than
fertilizers -and. pesticides, that is to say, seeds and agricultural
_machrhery,-are not considerxred as constraints to increased productlon.
" The existing private seed industry; conerst1ng -of national companies
and’ foreign' subsidiaries, has a sufficient. capacity to increase its
supply of hybrld seeds of maize, sorghum and sunflower, and as long as

the market size is large enough to justlfy commercial’ undertaking, it

will’ bhe: capable ‘of supplylng seeds of the other ‘major export crops.
_ﬁHowever, it~ w1ll ‘be necessary for the INTA and other public research
*Jnstltutlons to - strengthen thelr ‘activities on varietal development
and’’ seed,multlpllcatlon ‘concernirng the PRONAGRO's proposals on the
‘appropriate diversification ‘of farming in regions outside the Pampa
region and the fostering of domestic seed companies.

Concernlng " agriecultural machinery, the existing productive
capa01ty is con51dered sufficient to meét the expected increase in
demand . However,'at least -in relation to havesters and a veriety of
agricultural ' implements which are manufactured by many national

- companies; some measures will be necessary to facilitate the reduction
of productlon costs through economles ‘of scale and to encourage their
‘product development efforts., The publlc.sector research institutions
like the INTA and the INTI could coordinate with the private sector by
f50111tat1ng standardlzatlon of parts designs - and setting up
englneerlng norms and performance standards for new models. In this
regdrd, the Instltute of Agricultural Machinery which was established
- jointly by the government, farmers organlzatlon and manufacturers in
Japan mlght serve as’ an example.

“{2) policies on technology development

The proposals of the PRONAGRO basically focus on deepening the
‘capability ~of ‘the INTA which is responsible for both technology
development and  diffusion.. The special emphasis 1is ~ placed on
strengthening the INTA's regional activities by facilitating closer
cooperatlon with other research institutions and universities.

'Cereals, 01lseeds “and forage crops are consldered as major
targets for technology development ‘and dlffu510n, and more technified
farming methods which utilize better seeds, more fertilizers and
"pestlcldes, and efficient machinery are to be developed 1nclud1ng the
mixed types of farmlng systems. Specific issues mentioned by the
. PRONAGRO - in’- this = regard ‘are the - consolidation  of * continuocus
- agriculture that has emerged mainly in the traditional maize zone,
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. lmprovement ¢f cattle’ ralslng technologles in. non- tradltlonal_areas,'
and development of more intensive mixed farm;ng systems 1nc]uding the
posgibility of 1rr1gatlon.__1n relatlon to small holder agrlculture
largely found outside the Pampa reégion, the . emphaSLS is on developlng
approprlate technology packages lnc1u31ve of: crop; dlverslfzcatlon.

The 1mportant lSSuB related to eontlnuous agrleulture mentloned
abeve is how to do with the malntenance of soil fertlllty., Fertlll?er
application to major CYOps -grown in the Pampas is.a. relatlvely recent
“Pherionenon, _and still limited malnly to . wheat cultivation in the
traditional wheat zone. The tradltlonal mlxed farmlng of crops ‘and
cattle in rotation has 1ong been the efFectlve method to recuperate
.the soil fertlllty lost by cropplng, he emexging ;contlnuous_
agriculture requires new. technologles not merely for maintalnlng soil
nutrient. levels and crop . ylelds but also for. preventlng the
deterioration of agrlcultural environment., The area affected by 5011
erosion. is reported to be substantial in the zone whexe agrxculture is
carrled out more 1nten51vely

The. INTA's Reglonal Experlment Statlon iﬁ'Pefqamiﬁo ‘and "other
private organizations for technlcal assistance have been promotlng the
diffusion of the method. called conservatlonlst tllllng which has. been_
developed in the UsSA. . The method is based on zero, minimum or leduced
tilling, dependlnq on the s0il condltlons,.to rctaln soil m01sture and
organic nutrlents by leaving harvest remains over “and in. ‘the ground
It is being: planned to extend this - method to 800,000 ha in, the’
traditional maize zone during five years. Becauqe the method requ1ree
higher application of pesticides and spe01al agricultural .implements
for tilling, and takes four to. five years. to stabilize itself as a
system, _its diffusion calls for concerted efforts of the public
sector, farmers and suppllere of agrlcu1+ural 1nputs.. '

From the v1ewp01nt of. 5011 conservatlon, it is aleo.importaht to
reevaluate the Lradltlonal mlxed farming methods and improve their
technologlca] mix and 1nten51ty as total syetems of land use.

Wlth respect to the pollcy empha51s on "deepenlng .research and
development efforts of the INTA, it is. necessary to enhance its .role
in varietal development. - AS mentloned earlier, the prlvate seed
industry has been dominant in dlfFu51ng the use of hybrld seeds for
maize, sorghum and sunflower in Argentina. .The INTA has played an
important role with respect to autogamous wheat -and soybean,. and its
activities. K are mostly oriented to adaptive Varlety improvements of
cultivars brought from overseas. - Considering the functions of the
INTA as an 1nut1tutlon for. technology development and dlffuelon, this
strong,orlentatlon to appl;ed reseaxch is rather_natural

The 1ntroductlon of cultlvare ‘with new genetlc tralts has broughf
the most 1mportant 1mpact on. the technological  progress observed
mainly in pampean agriculture in.the last ten to fifteen years.  Other
technological - improvements assoc1ated w1th mechanlged farmlng and
application. of fertilizers and pest1c1dee f0110wed to support this
_inngvation. Howevér, the present level of 1nputs appllcatlon, for
instance, is yet inadequate .in the. senhse of actualizing the real
potentials. of the cultivars. ~In other words, the INTA has to. carry
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‘out the important tasks of diffusing 'economicaily and technically
. feasible . technology packages utilizing the already available
technology inputs. . .

At the same time, 1L .is necessary to take note of the imminent
'impact_dn_agriculture of -the on-going biotechnology development in the
‘world. The INTA's central facilities at Castelar engage in basic
research, and have - already initiated a few projects in the fields of
" modern:biotechnology. - Considering the PRONAGRO's proposal to promote
‘the  growth of national seed companies,- it is- important to. strengthen
~the-  INTA's  basic = research  efforts  in agriculture-reilated
bioteéhnology, which. requires considerable lead time to develop. This
point ‘will be discussed in the next section, but it is necessary to
_stress that modern biotechnology is oriented to application, requiring
“close feédbacks of practical issues from the place of production. In
‘this - sense, - it would be necessary for the INTA, with its long
expériences in applied reséarch, to launch projects in advanced fields
of biotechnology. '

‘The most pressing constraint to introducing new research programs
is financing.. The INTA's majoxr source of funds is 1,5% tax on tradi-
tional ;exports, but the current level of spending does not appear to
be sufficient relative to the proposed need to strengthen its regional
activities. New research projects would thus need other sources of
finance, but for the time being, it might be useful to strengthen
- programs of international cooperation. In such cases, it is important

‘to formulate a national strategy for biotechnology development and
establish: priorities of research, This point will be discussed at
some length in 1-3-2,

(3) Policies on commercialization

The major emphasis of the PRONAGRO is placed on stabilizing the
returns to agricultural producers, including the relative reduction of
margins - of distributors and exporters. ‘“The strategic policy
instruments consist of 1) the system of official minimum support
prices and purchase by the JNG (this is already applied to wheat), 2)
flexible application of export taxes, 3) direct and indirect measures
to'improve_transportation_and storage and thereby to reduce the costs
of commercialization, and 4) maximization of export prices through the
minimum export price system and the official promotion of bilateral
trade agreements with importing countries.

' The most important policy instrument among the ahove proposals is
the flexible application of export taxes. Taxation on traditional
_exports has always been an important source of government revenues
except for a limited period of time as in the late 1970s. By
introducing a new ‘land tax, the present Government proposes to adjust
export. tax rates primarily for stabilizing domestic prices of
agricultural  products. ‘

In order to reduce the costs of commercialization to-benefit the
producers, the PRONAGRO proposes to provide a credit line for invest-
‘ments '_by cooperatives. -or other producers' associations in
transportation and storage infrastructure. And for the distant areas
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like the Northwestern Regionh . (NOA), the -UNG has been already
-congtructing. its country silos with the World Bank flnanCLng,'and the
PRONAGROC préoposes the provision of fiscal incentives to private

investments in such infrastructure'development;. c

- As seen from the above drecussron, the pollcy orlentatlon ‘of Lhe
present Government is a mixed system of commerclalnzatlon, “in -which
the JNG acts as the céntral -agendy. representlng the role of the public
sector., But there is &’ question of how ‘mixed the -system - should be
from the wider economic perspectlve.: It is often pointed out” that the
direct operation of economic  activity. by a public ‘entity in any
country tends to fall - short of ~the: efflciency achlevable by ‘the
private sector. : The development of: phy81cal 1nfraetructure would ‘riot |
lead to the reduction of commercrallzatlon costs and would not thus
benefit the producers, tnless it is operated efflclently. A good
example is seen in the success of the 1979 deregulatroo_whlch enabled
the private sector to invest in port elevators.  In this sense, it is
important to assess the economic effects of further privatizing the
operations of the -existing as well as prospective infrastructure
facilities connected ~to grain marketlng ‘and exportatron° * From- the
viewpoint of supporting the interests of producere, it would seem
better to orient the direct involvement of the JNG in infrastructure
development and operation to areas where structural constralnts ex1st,
as in the case of NOA. : :

The proper. actlvatlon of the proposed pOllCles on export taxation
and the minimun producer support price system will be more effective
- than the'direct operatlon of port facilities for 'the purpose-of stabi-
lizing the returns to producers. The JNG’ could on the other hand
expand its progrem of fertilizer distribution with the express ailm of
remedying the long-standing price distortion in ‘the domestic market of
this input.  With respect to the marketlng margins for distributors
the. comblnatlon of the systems of ‘minimum export prices and producer
support prices as well as the existing ‘requlations over  primary
marketing would be able to waintain them within a reasonable range.

(4) Fiscal and credit policies

As mentioned earlier, the PRONAGRO proposed a fundamental fiscal
reform, which 'will have an important impact . on ° agricultural
production. . The proposed land tax, now being deliberated ‘at' the
Parliament, will secure -a stable source of - governmeht revenues, thus
providing enough room for flexible application of export taxes.
Moreover, this tax is designed to give incentives to those producers
who directly engage in or. supervise aqucultural operatlons and make
efforts to 1ncrease the product1v1ty. : : ‘

In_addition to:various fiscal_incentives, the'PRONAGROVproposes
to . institute c¢redit - lines designed to: support the technological
progress in agrlculture and the expansion "of  agricultural- exports,
The empha51s is placed on supervised credit whlch WLll be channelled
to a total farmlng plan rather than to Sp@lelC crop cultivation. But
the fundamental bottleneck :at present is thé absolute shortage“'of
funds  and the high interest rates;- though -lower than regular bank
rates. The Banco de ‘la Nacion,. a major source of agricultural credit
in the country, currently has credit lines for the purchase of
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herbicides: in the Humid Pampas, the purchase of agricultural machinery
for the entire’ country, and livestock development in the Northeast
Region. by securlng funds. from the Inter-American Development Bank.
The primary importance of agricultural credit notwithstanding, the
_problem lies ‘in the reality that the PRONAGRO's proposal . cannot be
1mplemented without external flnan01ng.

1-3~2 Importénce of Biotechnology Pevelopment in Argentina

(1) Outlook for agricultural biotechnology

_ Bioteéhnology, a - new technblogy based on cellular and
molecular ° biolegy, . has - the potential of making significant

contributions to the genetlc improvement of important crops. Plant
products provide more than 90% of the human diet, and the remainder
~comes indirectly from plants in -the form of animal products. There

are only about 20 major crops that stand between the world and
starvation.

On -'a worldwide basis, the breeding of improved crop varieties
has 'been the most important factor in increasing food production.
The development of hybrid maize and semidwarf varieties of rice and
wheat : has had - significant impacts on world agriculture. Modern
biotechonology is expected to have a much greater impact on
agriculture in many aspects.

Biotechnology is expected to transform agriculture from the
present highly mechanized and labor-saving single crop or livestock
production - systems to more scientific  and diversified resource-
conservxng systems.  Table II-1-37 shows a forecast of the impacts on
the  crop productivity in ~the early next century from various
technological ‘inputs inecluding biotechnclogy. It is obvious - that
prospective  developments in modern  biotechnology will offer
significant inputs-.to the yield increase of crops.

~ Made aware’ of great opportunities in agriculture, many
biotechnology~related industries are now engaged in agricultural
research. Globally, no less than 350 firms, ranging from large
multinationals to. small venture capital firms, have entered the
biotechnology fields ~in less than 5 vyears. Among  these,
approximately 101 enterprises currently active in various
biotechnology fields are engaged in the manufacturing of products or
of control systems which are of potential importance to agriculture.
Table II-1-38 shows some  of the examples., The first agricultural
application of genetic engineering is likely to be to animal and plant
disease control’ like production of protective vaccines, diagnostics
and new pesticides, and to food technology.

_ Early - éppliqations ‘of genetic engineering took place firstly
in microbiolegical production; mostly from Escherichia coli, and
secondly in tissue cultures of specific crops as shown below.
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Pable II-1-37 Increase’ 1n Crop ProducthLty by 2030 A.D,
Antlclpated from Various Crop Technoloqles and-
Chanqes in the Resource Base (1983 100)

Tééhnoiogies

Productivity Increases (%)

- Plant breedlng

Irrigation and crops tO conserve water

Gehetic engineering.
Growth regulators

135
133
125
124

RlSlng level of atmospherlc Co
Biological nitrogen fixation
Multiple cropping: and polyculture

120
118
115

Ilmproved photos ynthetlc eff1c1ency

Temperature acclimation
Forage nutritional quality
Crop maturlty .
Transplratlon suppressants
Intercropping

Protected’ cultlvatlon-

117
113 -

S 112
111
110
108
105

Source: wlley Internatlonal Agrlculture in the TwentyiFlrst

Century, 1983

Table [I-1-38 Selected Biotechnology Companies with Agricultural

Interests

Name

Speciality

Advanced Genetic Sciehces,
Agrigenetics Corp.

ARCO Plant Cell Research
Instltute

Calegene

Cetus Corp.

Dekalb-Pfizer Genetics

DNA Plant Technology Corp.

Frito-Lay Inc.

International Genetic
.Engineering, Inc,

International Plant Reseaxch
Institute (IPRI) '

Life Sciences Inc.

Molecular Genetics,

Native Plants Inc.

Neogen. Corp.

Inc.

Phytogen. Inc.

Plant Genetics, Inc.

R and A Plant/Soils Inc.

Sungene Technologies Corp.
Zoecoh_Corp.

Ine,

(MCI)

Potato, asparagus, strawberry

Cereals, legumes, disecase
resistance"

Broad interests

| Stress-salt tolerance
“Mitrogen fixation, inoculants

Maize, sorghum
Tomato: 1mprovement
Potato o
Broad interests

Digease and stress resistance-
wheat . , :

Bulbs, seeds

Cereals, sorghum

Stress tolerance

- Animal disease control, broad

lnterests'

‘Nutrition,. dlsease reszstance,_

photosynthetlcu
Plant cell biclogy.
Microbial soil 1noculants
Crop varieties
Pest control, growth enhancement

Source: Wiley-International,

Agriculture in the Twenty-First

Centuyry, 1983
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African oil. palm Onicn

Agparagus Papaya
Bapana - Pinapple
Boston fern Potato -
Broccoli : Rootstocks (tree frults)
Brussles sprouls Spinach
Carrot ' Strawberry
Cauliflower : : Taro
Citrus. - - _ Tomato
- Garlic o : Welsh onion

Genétically superior trees  Yam

"Cell embryo,_merlstem, hap101d and tissue culture techniques are
impoxtant - ‘because they . provide a convenient, efficient and quick
‘method of crop propagation and of establishing experlmental crossing
lines' and genetically supeérior selections for commercial production.
These :tcchnlques ‘are the gateway which the development of genetic
cengineering must pass to beé useful- in agriculture. Tissue culture
will also greatly contribute to developing strains of plants with
toxin resistance to.diseases and tolerance to herbicides. In vitro
selection " of ‘'cells.  is expected to greatly accelerate genetic
improvement and disease registance in crop plants. '

‘Biotechneology is also going to. play an important role in
animal  husbandry, Bdvancement in - genetic engineering of new
vaccines and hybridomas to produce monoclonal antibodies will aid
diseasé ~ control and diagnosis, and enable rapid genetic

Cimprovements of livestock. - Fertility improvement is now - practiecal
by using estrus synchronization, or controlling the reproductive
cycle. | Semen preservation, pregnancy detection, multiple births,
superovulation, and nonsurgical embryo +transfer and implantation
are .also under development. All of these technologies can be

~maximized to increase the number of offspring from genetically
superior parents. Nonsurgical ‘embrvo ocollection is now helped by
extremely ~sensitive  microscope techniques for embryo sexing,
freezing; and implantation,

. Genetic engineering bridges the gap between basic and applied
reésearch, Some  results from basic research. will find their
immediate application. 1In. the era of biotechnology, the field of
bioclogy. is " no longer separable into fundamental sciences and
practical technologies. There is a tendency that as research gains
in . complexity, goals become more profit-oriented than for public
interest. ~For exdmple, major seed companies in the USA and Europe
have ‘merged with biotechnology companies or chemical, petroleum, or
pharmaceutical - companies. . The xeason is c¢lear., The seed business
offers a profitable "biotechnology delivery system" to agriculture.

One of ~ the  most significant impacts of plant genetic
engineering ‘would ‘be in’ the changes it creates in the structure of
égribusiness. Most of the downstream technologies currently used in
agriculture entirely depend on the genetic traits of a given crop.
Thus, modification of genetic  traits ryelated to a downstream
technology will certainly affect the industry which is related with
the downstream technclogy. As pointed out repeatedly, genetic
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engineering constitutes the upstream technology in agriculture ' which
makes it possiblé to directly;design'the'genetic information of crops.
This means that modern biotechnology might transform agriculture from
the ~ naturally  designed downstream technology system: to ‘the
artLELCLally designed downstream: technolOgy system. B '

For, example, types and funotlonv of "a harvester machlne “1g
designed = essentially  on . the basls “of . the . morphologlcal
charactexistics of a 'glven crop, or in: other "words, -the .crop's
naturally built-in. genetlc tralts that determlne the helght and shape.
A slgnlflcant change in the shape ‘of the. crop by genetic engineering
might necessitate Lhe appropriate ‘structural modifications of the
harvester machine., This implies that an upstream technology. can be
used to dlctate the context for ‘the downstream technology 1ndustry '

Such impacts are expectéd for example in the herbiCLGe market
If a herbicide manufacturer develops herblclde tolerant Crops; it will
gain definite advantages, because both. the herblclde and the crop
(seeds) tolerant to it will ‘exert a synergetlc effect in the wmarket
and reduce. the. market share of other companies.which do not have such
products. The progress of. modern plant biotechnology would: thus give
the upstream industry increased . opportunities +to constrain the
activity of the downstream industry. ' '

(2} Importance of biotechnoloqy in Argentine éqriculture

Agrlculture is one of- the key 1ndustr1es in Argentlna, and for
the purpose of maintaining its leading 9051t10n in - the world trade
of - agricultural products, the ' country should enhance its own
research in the area - of plant breeding and alsco develop its own
seed business. :

Genetic  engineering, one of  the key = technologiles in
biotechnology, is believed to provide new tools for plant breeding.
This technology is considered important not only because it :can
assure  the breeding of new . varieties - and shorten - the - period
required thereof, bnt also because the technology -is expected to
create new species which the conventional plant breeding technology

cannot, This implies . that Argentina - should enhance its own genetic

engineering - research ‘as part of its plant breeding program. in
addition, it should also be émphasized -that genetic engineerihg;or
molecular - breeding is "a- laboratory type ‘technclogy by its nature,
and thus this. technology alone cannot produce any practical useful
varieties. Parallel development efforts in both .moleculer breeding
and .conventional -breeding are -indispensable to obtain practical
results. .In other words, the systematic approach is essential for
modern plant breeding.: ' o '

The spectrum of the future influence. of modern b{otechnology

on . Argentinals agrlculture and blOlhdUStrles can be c]aeqlfled. as
follows: ' :
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Plants:

'Key techhologies
- Cell fusion

— Recombinant DNA
-~ Cell culture

Applicaticons

- Production of a wide range of varletles with desirable
) 'characferlstlcs through genetic selection

- Creatlon of stress-resistant varieties by genetic transformation

- Creation of new. varieties -capable - of producing particularx

chemicals by genetic tratnsformation '

~ Production of chemicals by the bioprocess which uses plant cells

~ Creation of new nmnicroorganisms by introducing plant genes by
" rec-DNA technology

- Development of biclogical -agricultural chemicals by rec-DNA
" technology

Animals:

Key technologies
- Cell fusion

= Cell culture

{~ Recombinant-DNA}

Applications -

~ Production of vaccines, fertility control agents, diagnostics
-~ Production of therapeutics

(-~ Correction of genetic defect)

Microorganisns:

Key technologies
~ Recombinant-DNA
- Cell fusion

- Bioreactors

Applications

~ Production of sélected nutritional biochemicals

~ Production of selected biologically active substances
- Production of selected enzymes
-~ Production of biofuels '
- Production of cell mass

- Utilization of various agricultural products and waste

-

Agriculture is one of the key industries in Argentina. The
modern biotechnology is able  to provide a whole spectrum of
technologies from plant breeding to the utilization of agricultural
‘products by bioindustries which create new markets. Some technical
issues for developing. agrlcultural bioctechnology in Brgentina are as
follows. Tt should be understood that directions of “technical
development should be determined by the national research policy, as
will be emphasized later, and that the programs recommended below are
conly the opinion of the writer based on the preliminary survey.
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1) Establishment of‘plant genetic engineerinq technology

2) Establishment of the plant molecular breedlng program that is
linked to. the convent10nal plant bleedlng proqram

3) Bstablishwent of the gystem of Leohnology requlred for promotlng
a bioindustry system -
a) Development of a spectrunl of bloteohnologles related to the
.. preduction of hybrid seeds :
b) Development of  a. spectrun\ of blotechnologles related to the
utilization of.agrlcultural products or wastes, or both

4} 1“ete}olls‘nment of a spectrum of technologles requlred to develop a
small-scale integrated farm bloenelgy system
a) Development of selected biomass resources
by Development of efficient blofuel conver51on systems

5) Establlshment of a spectrum of technologles related to animal
health :

Argentina = has  extremely — high potentials in 'developing

agricultural Dbioindustries wutilizing its & resources.  Promotion of
bicotechnology is urgently needed due to the . antlclpated strong impact
on agriculture of " this technolegy.,- Blotechnology _development is

currently underway in Argentina, but the country should identify more
effective approaches to promote such efforts.. The following sections
will discuss this subject.

{3y Patterns of biotechnology promotion in advanced countries

There is no doubt that the USA. and Japan are the most advanced
countries in biotechndlogy in the world.. It is of interest to note
that these two countries are using different approaches to promote
biotechnology. What follows is the brief explanations about the
patterns developed by the two countries. - '

With respect to the USA,  in the -beginning, the research in
genetic - engineering was. supported mainly by ‘the NIH (National

Institute of Health). - At that . time, the NIH preferred to use
universities for genetic - engineering research because of - the
regulatory . problems. This.  arrangement . boosted the  research

activity in this area, which made~ the USA the leading country,

particularly in the area of medical’ science and human  health care,

The pattern of technology transfer is from universities to the private

industry.’ The funds for federally: supported research in 1981 were
US$2.8 billion and US$0.7 billion respectively in medical and

agricultural sciences. Bvidently, . the. large research funds made

availdable by the US government have had the greatest impact on the

developmenL of genetic englneerlng in the medical scieénce.

Recognlzlng the opportunltles'-in,:agrioultural, bioteehnology,
_the v,s. Department of Agriculture (USDA). also decided recently to

promote technology development in ‘agriculture. The " Agricultural
Research Service (BRS) of the USDA announced in 1984 to. establish a
néw center . for . . agricultural = biotechnology. . development. . The

gstructure of the  new center, called the Plant Gene Expression

IE-94



Cen

ter, ' ‘or PGEC, is shown in Figure iIélmlo.' The basic

-understanding'behind the establishment of the PGEC is as follows:

3

‘The mnost promising biological technology of this century should he
.eXplOlLed ‘to serve agrlculture, the USA s most 1mportant industry.

New technology is urgently needed for explorlng, malntalnlng, and
1mprov1ng the germplasm of the USA's agrlcultural plants.

Only new ba31c knowledge will ensure the  development of new
technology that is uniguely suited for US agriculture.

Funding for the center must be adequate and stable over a period
‘of time that will enable US agrlcu]ture to utilize the benefits of
the ‘research,

The ready exchange of information between +the Center and
geneticists and plant breeders throughout the country will ensure
that the new technology is suitable and available for improving
crop plants.

By its nature, the research will require large, long-term capital
investment, and in the start-up phases it will not yield high
returnsg attractive to private investors. '

The research will be clearly nmission-oriented and targetted at

high-priority national agricultural needs.

Figure II-1-10 Structure of the Plant Gene Expression Center

P]ant_Gene Expression Cemer
Usba-ARS UCB  CAES

Core Staff

11 - [ | i
Universily of California |

o Berkeley |
o Experiment Slation i
{

. : l
EARS Weslern Regional ] :
!

|Research Cenler

. i
'L; ___________ J— : SRS T | :

Planl Gene Expression Cenler

Consorlium

Source: USDA
Note : UCB = Univ. of California Berkeley

CAES

California Agricultural Experiment Station
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‘The stated mission: of the PGEC is to -provide the means: to
control plant gene expressions: in ‘order to develop ‘plant. gelmplasm
with inherent higher product1v1ty and’ quajlty characteri ties, such
as greater  resistance and toleranoe to pests, ‘natural- and . manmade
chemicals, toxic factors,’ ‘climatic extremes,  adverse. soil” and water
© conditions; and variable - agronowic¢ = practices. The actual
appfoachesfto develop these means are-stated as follows:_;

- Generatlnq knowledge of the blochemlcal steps and developmental
mechanlsms'-respon51ble - for plant product1v1ty and : . ‘quality
characterlstlcs ' Lo ' -

= Exploring'_the ‘biochewnical base of,.the genetic phenomena “of
heterosis, combining ability and inheéritance’ '

- Developing and'charaoteriziﬁg genetically'menipulated plant cells

- Corxeldtlng the blochemlcal steps and mechanlems W1th genetic
. control : : -

- Developlng and characterlzlng plant genet:c VecLors

= Developlng and characterlzlng selectlon systems for 1dent1floatlon
and recovery of genetlc variance at both the celiular and whole
plant 1evels

To faollltate such development, the following  two steps are
planned to be taken._ : '

- Contracting with and esSistiﬁg public'and private organizations
and individuals that conduct research in plant genetic engineéring

-~ Contracting with and assisting'ﬁubiio.andfpfi#ate organizations
and -individuals in - the application of  genetic engineering
technologies : : S

The research is expected to generate a spéctrum of -technologies
which will be used to explore and deVelop approaches to elucidate the
molecular and’ blochemlcal bases of plant. stress, both biotic and
ablotlc. From thls know1edge base, agricultural sciéntists will be
able to develop plants with greater resistance and tolerance L0 pests,
pesticides,  heat and cold extremes, and poor soil and water
conditions, ' - : '

Apparently, " the pattern b oft'7egficultural biotechnology
development through the PGEC “is very similar to . that of the NIH in

the past: namely; = the trlpartlte development ‘path. 1nvolv1ng
government, ‘universities, and prlvate._lndustry ;during - the dinitial
stage = of technology generation. . This approach of university

1nvolvement has  the advantage of expandlng the ba51e of fundamental
knowledge in blology. : .

Japan 'is u51ng dlfferent approaches for the - promotlon-:of
blotechnology. In the. first phase. ‘of ““technology - development, the
Government usually requests private 1ndustry to make the, commltment
‘by forming a research association which it w111 support ~ Private
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industry = will then -contact a university either to establish
consultation arrangements or  training courses for = receiving
naecessary. basic information, One good example of this approach is
the Research -Association for Biotechnology which is being supported
by the. Ministry of - International Trade and ZIndustry (MITI). The
following three -~ areas.. have been selected for ‘research and
development - in this'research association,

- Development of bloreactors
- Development of - large~ scale cell cultlvatlon technology
- Development of technology utilizing recombinant DNA

_ ' The"Mihistxy of Agriculture, Forestry and Fisheries (MAFF) 1is
- about . to establish: new - biotechnology center  involving both
government ‘and. prlvate 1ndustr1es within 1986.  This center w1ll focus
on agricultural bioteéchnology in particular, and its actual objective
is to promote biotechnology - through private industry's participation.
The MAFF. is also - using the government-private ‘industry path to
stimulate biotechnology research.

The basic ideas of the Japanese Goverhment are that economic
feasibility - is one of  the = important factors . in developing
biotechnology, and that .the involvement of private industry is
1ndlspensable. No - commitment. by ‘universities to | the
government—promoted research’ path in Japan does not mean that they are
not playing a key role in biotechnology’ development. Government
research  supports to universities are the matter of the Ministry of
Education, ‘and. a fair.sgsize of budget allocation has been provided to
the universities through this c¢hannel. The key difference between the
USA . and Japan .in their respective industry-university relations is
that such relations arxe not well formalized in Japan by comparison.

As described above, depending on the differences in social
‘systems .of the two countries, two different approaches are devised
for the promotion of biotechnology, and both of them have been
guite successful. The path for Argentina should be identified in
accordance with its social system.

(4) Pollcy Suggestlons

Agrlcultural biotechnology is definitely indispensable for
Argéntina;_‘-Pdlicy_ suggestions for the country's promotion of
agriculture-~related ‘biotechnology are shown below. As mentiocned
before;, technology development - is easily induced once the adeguate
research . environment is' established through the appropriate policy.
The. policy ,suggestions discussed here therefore mainly concern
non-technical issues, as explained : in J-1-4. The suggestions
assume that  the INTA would be one of the key agencies in Argentina's
agricultural . biotechnology development, because the institution will
and must play an important role with its long experlence and expertise
in agricultural development.
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(a) Need ofAestabliehing basic-etfategy

In order to . develop blotechnology, _or indeed  any technology,
it is. requisite to define .the central "goals. = The writer strongly
suggests - that _Argentlna ._establlvh\ “al-wpational o strategy for
biotechnology development as early -as: possible before any. actual
action is taken., This will entail the following. steps,- :

National strategy

I glven agr1cu]tura1 ‘system -is . said ‘to be .a function of
economlcs, demography, geopolitics and technology, ahd the same -is
-true for agrlculturewbased blOlndustrles. “To' establish a.'national
strategy for agricultural bloteohnology development,_a comprehenSLVe
study must be conducted from the v1ewp01nts mentloned above to assess
the world lmpact of blotechnology, on the ‘one hand, and the impact of
biotechnology on Argentina, on the other For  this purpose, it is
desirable to. appoint a conmittee involving experts in the above
mentioned areas. . :

Setting prlorltles S

Research prlorltles should be . determlned, on the basis of the
national strateqy,. through the . identification and 'selection .of
specific. program objectlves fox both short=. and long-term ¥Yeseavch.
In most of advanced countries, research priorities are “established to
develope crop varieties with higher inherent productivity. and.quality
characteristics such ~as greater. resistance :.and tolerance to
environmental stresses and variable agronomic practices. .

The suggested criteria for research pricrities are as follows.

1) Technological 81gn1flcance _ . :
- basic. technologies. with broad 1mpacts {i.e., recombinant . DNA
and related vector systems) : : :
2) Socio-economic significance
~. economic feasibility-
~ impact on industrial structure
market significance (domestlc and international)
- social acceptance
3) Internatlonal relation : : :
'~ international .cooperation and competltlon (technology gap,.
- geopolltlcal consideration : :
~ resource availability  (human, germplasm, ete. )
4} Environmental conSLderatlon
- safety :
- conservation

H

‘It  is  neither practical nox - possible: .for-- any. single core
organlzatlon like the INTA to achieve: the leadershlp status “in ~all
areas of research deflned by the ‘national strategy., .. Selectlon ‘of
program objectives. may depend ‘upon the avaliablllty of Scientific
staff, techniecal and fJnan01al resources, and other socio-economic
factors. Furthermore,_ program objectives based on strict' modern
biotechnology . should not  he - established ‘at the expense  of
conventional: technology development
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New centralized research system

_ : Agricultural -biotechnolqu is "a. new . technology syétem. For.
its- -promotion, a new, efficient centralized research system. is
“definitely - required. The new system = should - be established

independently “from- the INTA, because the involvement of both academic
“and ‘private sectors in addition to the . INTA is essential to bhoost
Yesearch. efforts in new technology The key functions of this new
system are as fo]lows.

- Providing infrastructure-for promoting medern biotechnology which
is Complémentary to the INTA

- Carrylng out mlsSLOnworlented blotechnology research of national
1mportance

~'Providing backup research services to the INTA and other
participating organizations

~‘Bioteéchnology is a new technology and thus a new system 31.s.
needed - to develop- this technology. New wine .in a new bottle is
"desirable. = The detail of this new system will be discussed further
‘in the next section,

Periodic outside review

En 'advisory council consisting. of some leadig scientists in
the research community and reporting directly to the administrator
of the new centralized research system should be appointed. The
council weould alsc regularly review the. progress of projects in the
néw research system, and in addition suggest new dirvections for
research = and advise on strategies for guiding the national
reseaxrch. ’

It dis imperative that the members of the advisory council be
selected. from individuals who have a strong research background and
possess a global view of agricultural science and technology.
Their selection should be based primarily on these strengths,
independent of their affiliation, be it academic, industry, or
government. '

Budget

The new bioclogy requires special eguipment ‘and supplies, such as
specilalized biologicals; ‘tissue culture supplies, etc. In development
research, adequate budget allocations Ffor purchasing equipment and
supplies are essential. At the same time, it is necessary to remember
that  the flex1blllty to alter directions in exploratory research is
critical ‘to attain scientific excellence., - It is true that long-term
financial planning is essential, but the budget must be allocated with
adequate flexibility to allow redirection of research efforts to
unexpected but promising new areas. :
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(b) Need of a new centralized s"ystem

Biotechnology is multld1sc1pllnary by dtd naLure,.and thus the
eristence of a broader reseavrch network  is des irable for- promoting
its development. The existing résearch qystems ;in_ Argentina  may
have some problems in meeting “the: urgent: needs of new “technology
devejopment in = agriculture. Suggestions © for a. new centralized
system which promotes . and monitors the technology development are
described below. : :

Centralized research system

For the promotion of biotechnology, ‘it is desirable. to establish
a centralized research system that: involves: public:(e: g.,the 1NTA),
academic and prlvate sectors, and thereby to. fa0111tafe systemdtlc
technology development, information exchange and technology transfer.
The new system can ‘function both as a research 1nst1tute by itself and
as a body which provides funds for the outside’ researth_ In other
words, the new system needs to function as both hardware ahd software
gsystems that can meet the requirements for new Lechnology development.
The organlzatlons 11ke the PGEC of the USA is one of the approx1mate
examples. : ; : : : :

The * functions ' of this = centralized research system is
tentatively suggested as followe. ' ' ) :

1) Research function {a research center for modern blotechnology)
- basic technology development :
- mission~oriented research (mu1t1d15c1pllnary approach)
2) Consortium (publlc/academlc/lndustry)
- technology transfer
- mission-oriented system development
~ business development
- incubator for bioindustry
3) Technical support ) :
- analytical center (blOlOglFal, chemlcal, phy51cal)
- tralnlng :
- information service
4) Research cocrdination
- ¢coordination of the natlonal blotechnology Program
~ Funding extramural research
- intefnational exchange program

Research function.(interdisciplinary)

The new blology prov1des a set of technlques thau w111 make it
possible  to advance the basic- understanding of : major  biological
systems and processes, This understanding should: then' be translated
to new technologies. Central ‘to the . successful- use  of ‘these  newer
techmigues -is - the promotlon of interdisciplinary research, - This
centralized research system can function .in a manner complementary to
the INTA by facilitating “interdisciplinaxry: research in agriculture.
"It is desirable that the new system establish its own new. research
institute for promoting the national ba51c genetic engineering
research and mission- orlented research. ' -
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Consortium

The - congortium of public, academic and industrial sectors
founded under the new centralized system will provide the core
research  stalf to. the research institute mwentioned above. The
basic’ functions of the consortium are to develop Argentina's

_bioindustries. One of the apparent deficiencies of Argentina's

on-going activities in biotechnology is its weakness in bicindustries.
- Biotechrnoloyy basically generates technologies for industrial use, and
the word "industrial" here means industries in a wider sense
{including aQriculture) but not manufacturing alone. Biotechnology is.
thus closely related with the growth of bioindustries which utilize
fruits of research findings in tangible manners.

During the initial phase of biotechnology development, one of the
‘key 1issues in advanced countries has been to identify an effective
approach to foster bioindustries. There are quite a number of examples
showing that the centralized system acting as an incubator of new
technologies is an excellent approach for this purpose. Argentina
should be able to incubate their infant technologies for tomorrow's
industrial use, by having the consortium pursue the programs of
mission~oriented system development and transferrihg the technologies
therefrom to- the partipating sectors.

Technical support

Supporting functions are important for developing advanced
technology, especially at  its initial phase, because the
availability of resources is usually limited. Generally, there are
high demands for technical supports in the area of routine analytical
services due to the limited availability of equipment, skills, etc. at
- the start-up phase of the research. Technical services by an
analytical center should be able to allow Argentina's scientific staff
to compete effectively with researchers throughout the world,

The proposed centralized system should also  provide the
training programs for the staff of the INTA and the scientists from
the outside sectors. By this approach, the research community of
Argentina can enhance the capabilities of some of its scientinsts
in newer research-oriented methods.

The effective information -service is also another key to the
progress of . technology. Such an information service system should
cover. not only the technical information but also the relevant
socio-economic information,

Research coordination

~ One of the key approaches to the promotion of biotechnology is to
coordinate the national program that links the research activities of
the public, academic and industrial sectors. Many approaches to link
such sectors are possible, but funding through the national program
seems to be the most effective approach.
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International coopeyation is particularly  important  in
exchange = of  technology and  germplasms., - The  activity  of
international cooperation such 'as exchange programs of  scientists
: should be incorporated and coordinated by the new centralized system.

(5) Suggested Apploach

in Argentlna, agrieulture_ is obvxously “the moet eimPortant
industry. Biotechnology has. the potential: ‘of maklng significant
contributions +to. Argentine agriculture. There ~ are ' three major
research goals for Argentina's agrlcultural development as- follows,

1) Development of plant- blotechnology related to breedlng _

" 2) Development of animal blotechnology such  as reproductlon
technology -

3) Development of mlcroblal bloteohnology related to bioloqical
control, fermentatlon, etc. o

The majority.of these technologies need'beydevelopedzunderrthe
long-range program,.and the impact of the technology development might
not be able to materialize in the short rum, On the other hand, there
are  also qu1te a number of short-range: research programs which, can
help Argentlna to solve the problems -that it faces today. The best
approach‘would be to identify an effective short-range program which
has both the technological continUity as a part of the long-range
national program and the technologlcal 51gn1flcance for solving the
Cerent problems. i

Assumihg that plant biotechnclogy development '‘1s the national
program objective, the development of technologies related to biomass
itndustry could be promoted as one of the strategic goals, as: suggésted
in Figure II-1-11. The basic understanding behind this suggestion is
as follows. : i :

- Argentina s sugar industry is currently facing economic
difficulties and may need dlve151f1catlon.

~ The progress of technology to produce h1gh rructose corn syrup may
also aggravate the problem in the” futule. :

- Blomass ‘industry is expected to be able to eolve the local energy
problem, if the resources are avallable. Sugarcane is an
excellent raw material for biomass energy production in Argentina.

~ The nature of biomass industry is the linkage of agriculture and
energy industry. The present approach will provide an opportunity
for Argentina to learn how to develop new biotechnology . by
interfacing agriculture and industry.

~ Sugar industry has the. high potentlallty to. develop 1nto a new
b101ndustry . . . .

- The development of such a blolndustry would provide the foundatlon
for promoting new bioindustries in the future.
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FiQ&re'IIjlwll Suggested Approach in Plant Biotechnology
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Source:V'BioTéchno System, Inc.
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~ As shown in Figure II-1~11, biomass energy technology'has many
technological interfaces with plant biotechnology. '

The basic idea is in developing  techrologies required = for
producing sugarcane-based fuel ethanol @ effectively -in Ardentina.
some of the technologies 1like the ~bioreactor - system using
immobilized yeast has been already developed and the key objective
of the proposed program is how to develep an integrated biomass
energy system. o '

The need of developing agrlcultural blotechnology in - Argentlna
is obvious. ~Tor - this purpose, the importance of similtaneous
promotion of both loéng-range and ghort-range research programs 1is
evident. The key issues are, &gain, to define what is the natlonal
goal and to identify how to approach this goal. ' '

Before closing this section, lt must :be noted “that Argentlne
scientists have been successful in. brlnglng ' out some excellent
research outputs despite a variety ‘of constraints and unfavorable
conditions. It should be emphasized here that human resources are the
most important factor to new technology development. No. matter. how
the system is beautifully designed, the performance of - the system
heavily relies on the human resources whlch man it.  From this point
of view, the training of scientists, particularly those who have the
firm grasp of both technology and socio-economics, is probably the
most important issue for Argentina at the present moment.

1-3-3 Market Prospects of Major Grains
(1) Introduction

This sectlon examines the trends in supply and demand situations
of selected grains ({(rice, wheat, maize and soybean) in Asia in the
past decade or so, and discusses prospects of consumptlon and import
in Asia for the later 1980s.

Because Asia comprises a sizable mamber of countries, the present
study limits: its more detailed examination of consumption and import
dependence to ‘eight selected countries -in Kast and Spoutheast Asia:
namely, Hong Kong, Korea, Singapore, = Indonesia, Malaysia, the
Philippines, Thailand and Japan. All of these countries are market
economies, and seven developing countries have attained substantial
economic development in the past decade, accompanied by increased per
capita consumption of major food items. According to the World Bank's
World Developmént Report. in 1985; per capita GNPs in 1983 -and their
annual growth rates during 1960—1983 were estimated to be US$560 and
5.0% for Indonesia, US$820 and 4.3% for Thailand, US$780 and 2.9% for
the Philippines, U$$1,860 and 4,5% for Malaysia, US$2,010 and 8.7% for
Korea, US$6,000 and 6.2% for Hong Xong, USS$6,620 and- 7.8% for
Singapore, and US$10,120 and 4.8% for Japan. - They and Japan are
expected to -continue their dynamic growth in the Ffuture. BAs a group,
they are hereafter reférred to as Selected Asia, and sometimes
subgrouped inte NICs-3 (Hong Kong, Korea and Singapore) and ASEAN-4
(the rest of the countries). ' : S
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- In order to- keep the trends in these countries in some wider
.pérspeCtive; hdwever the study refers to two regional groupings of
_Asia: namely,  Asia as employed -in FAO ‘statistics which includes
‘¢ouhtries'in”Near Fast {hereafter referred to as Asia Total) and Far
Fast Asia which excludes Near Past from Asia Total.

- (2} Asia in world production and trade
(a} Woria_trend

Food currently accounts for some 70% of the world trade in

agricultural commodities in terms of value, and cereals in turn make
up - routhy 20% of the world food trade. World production of cereals
grew at - dn annual rate of 2.5% from 1969/71 average to 1979/81 average
(Table IT<1-39)., The increase in production was widely spread from
developed countries (especially in Western Europe in the later 1970s
in- addition'to'major producers like the USA, Canada and Australia) to
-developing countries and centrally planned economies. . The trend on
the whole continued into the early 1980s, except for centrally planned
economies, most notably the USSR which recorded a substantial decline
in theix production.

The distribution of the productlon of three major cereals in 1984
"is as follows. - With respect to wheat, the developed countries in
. North America  (the USA and Canada) and Western Europe, which accounted
for 13% of the worid population, produced 35% of the total production
of 522 million tons, while the developing countries in Africa, Aasia
and South and ' Central America, which made up 50% of the world
population, produced only 15%. The combined share of two major
‘centrally planned economies, i.e., the USSR and China, was 31% (17%
for China alone) relative to  their share of 28% in the world
population. Of the total maize production of 449 million tons, the
same developed cQuntries accounted for 53% (43% for the USA alone) ,
compared with 21% for the developing countries, and 18% for the
planned economies (16% for China). The pattern is different for rice,
a regional crop in Asia: the share of the developing countries was
51% (46% for Asia alone), compared with 2% in the developed countries
above and 39% in the planned economies (38.5% in China).

World trade of cereals expanded more rapidly than production,
growing at an annual rate of 7.1% from 1969/71 to 1979/81. The ratio
of export to production. thus rose from 10% to 15% over the period,
indicating . the dincreased importance of cereals as internationally
traded goods. The rise in the export ratio was more rapid in .coarse
grains than food grains, reflecting the increased consumption of
livestock feeds in the world. Maize, for instance, nearly doubled its
export ratio from 10% to 19% over the same period, while the ratio for
wheat rose from. 17% to 22%.  With respect to rice, Far East Asia
accounts for 90% 'of world production and 60% of world trade in
1979/81.. Tts export ratio thus remains low, rising from 4.4% to 4.9%
over the same period.

World production and trade of soybean also shows a similar trend.
The increase in its production was even more yapid than cereals,
growing at an annual. rate of 6.6% from 1969/71 to 1979/81, but
declined slightly in the subsequent years. Of the total production of
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Table 1T1-1-39 Production and Trade of Selec:_te_d Grains in WOrl"(.i_ and psia

(1,000 tons %)

Expdrt : Conéumptidn suff

ioieneyﬁ Exp/Prod

{69/71-79/81)

Production Import
. L e Rate ‘Ratio
: o (1) Total Cereals o ) '

World o o . D R -
1969/71 1,136,613 ~ 109,167 110,534 1,135,248 “100.1 9.7
1979/81. . 1,453,112 - 21%,555 218,958 1,451,711 1801 15,1
1982/83 1,520,223 .. 221,442 223,030 1,618,635 100.1 14,7

Annual Growth. 2.5 T.1 I A . 2.5

(69/71-79/81}). e : K _

‘Asis Totml DR s . o ' _
1969/71 386,978 11,355 7,997 420,338 . 92.1 -2
1879781 514,810 75,737 12,644 ° 577,803, 88.1 2.5
1982/83 .. 570,390 84,291 13,362 641,519 88.9 2.3

Annual Growth . -2.9 6.2 1.7 3.2

(69/71-79/81) :

Far East Asia =~ - - : L o ;

1969/71 345,952 34,663 7,053 373,562 92.8, 2.0

1979/81 459,777 55,888 11,176 504,489 cg91.1 2.4

1982/83 © 514,634 58,713 11,317 562,050 91.6 2.2

Annual Growth 2.9 4.9 4.7 T 3.1

(69/71-7%/81) B :

. ) (2) Milled Rice

World _ ST , T oo R
1969/71 202,632 8,765 . 8,857 202,540 . - 100.0 4.4
1979/81 257,249 12,787 12,668 257,348 166.0 4.9
1982/8% 283,820 11,691 11,838 283,673 100.1 4.2

Annual Growth - - 2.4 3.8 3.6 2.4 .

{69/71-79/81) S S I

Asia Total : R o \ S K _
1969/71 185,867 6,074 5,438 186,603 99,7 2.9
1975781 233,880 6,556 7,806 232,630 100.5 3.3
1982/83 260,632 4,848 7:341 258,139 101.0 2.8

Annual. Growth 2.3 0.8 3.7 - 2.2 ’

{69/71-79/81) ' - ‘ S

Far East Asia A - . o o S S
1969/71 183,032 5,590 4,767 183,855 ©.99.6 2.8
1579/81 230,785 4,683 7,630 227,838 101.3 3.3
1982/83 257,429 2,926 7,288 253,069 101.7 2.8

Annual Griowth Z.3 T o-1.8 4.8 2.2 o

{69/71-79/81)

_ {3) Wheat

World . .o .

T 1969/71 329,274 - 53,644 58,754 329,164 100.0 16.3
18978/81 - 442,664 95}600 " 985,596 442,668 ° ro0.0 21.6
1982/83 492,303 107,750 108,287 491,758 T100.1 22.0

Annual Growth 3.0 5,9 5.9 3.0

169/71-79/81) .

Asia Total . S
1969/71 80,295 21,878 313 101,880 78.8 0.4
1979/8% " . 136,423 34,753 1,472 - ‘169,704 80.4 - i.1
1982/83 160,782 40,128 1,215 199,695 - RO.5 0.8

" Annual’ Growth 5.4 A7 180 5.2 :
{69/71-79/81)

Far East Asia : oL B Co _

1969/71 58,806 - 16,478 266 CR5 018 78.4 0.5

197a/81 105,139 23,212 647 - 127,704 82.3 0.6

1982/83 128,304 24,610 465 152,449 84,2 0.4
Annual Growth 6.0 1.5 9.3 5.5
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Pable IT~1-39 (continued)

{69/71-79/81)

0.4

5.8

Production Import Export Consumption Sufficiency Exp/Prod
: - : Rale Ratio
PREDITErRE (1) Maize
world R o R .
1969711 293,753 28,994 29,249 . 293,488 100.1 10,0
1979/81 .0 . 422,192 = 78,195 78,616 421,771 100.1 18.6
1982/83° 397,592 69,631 69,641 397,682 100.0 17.5
Annual Growth 3.7 10,4 10.4 : 3.1
(69/71-78/81) : '
Asia Total R _ :
1968/71 60,729 T 258 1,906 66,081 91.9 _ 3.1
1979/81 - 84,689 23,760 2,660 105,789 80.1 3.1
.1882/83. ¢ - .B6,888 27,451 3,063 - 111,275 78.1 3.5
Aannual Growth 3.4 12.8 3.4 4.8
- {69/71-79/81) '
Far East: Asia
1969/71 56,183 6,999 1,904 61,578 91.7 3.4
1479/81 79,163 20,730 2,591 97,303 81.4 3.3
1982/83 80,902 19,525 3,001 97,426 83.0 3.7
Annual Growth - 3.4 11.5 3.1 4.7
(69/71-79/81)
) ({3} Sovbean
world. . : _ o _ B
1969/71 . 44,820 11,783 11,410 45,193 99.2 25.5
1679781 B6,946. . 26,339 26,154 87,131 - 99.8 30.1
19482/83° 85,892 27,622 27,706 85,808 100.1 32.3
Annual- Growth 6.9 8.4 8.6 6.8 i
169/71-78/81)
Asia Total o :
1969/171 10,662 4,012 473 14,201 5.1 4.4
1979/81 11,233 7,163 215 18,181 61.8 1.9
1982/83 ) 11,811 7,882 2786 19,4179 60.8 2.3
Annual Growth 0.5 6.0 -7.6 2.5
{69/71-79/81) C
Far. Hsast. Asia C . : ‘ :
1969/71 10,645 - 4,005 473 14,177 75.1 4.4
1979781 . 11,025 7,030 215 17,840 61.8 2.0
1982/83 11,503 7,769 276 18,996 60.6 2.4
Annual ‘Crowth : 5 -7.6 - 2.3

Source:. FAC, Production Yearbook and ‘Trade Yearbook, various issues.

9 million:tons in 1984, the above-mentioned developed'couﬁtries made
up. 58% (56% in the USA), developing countries 30% and the two planned

econcmies

11%.

The export: of soybean expanded at a rate of 8.3% per

“annum, and its ratio to production thus rose from.26% in 1969/71 to
32% in 1982/83.

The structure of world -trade "in cereals has undergone. some

significant chandges

_from the

S early

1970s to the

early 1980s.

Developed countries as a whole substantially reduced their share in
the world import of cereals from 53% to 33%, reflecting a slowdown in

the growth of their per capita consumption.
countries, -Japan. alone . remains .- a major importer of cereals,

developed

- cereals expanded - further over. the

Among the developed

The

couﬁtries traditionally have been the major producers of
exportable, surplus, .but their share in the world total export of

same period from ' 72% to B5%.

Furthermore, the - exportable surplus became increasingly concentrated
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in a limited number of wmajor producers in the developed world and thls
is especially pronounced in coarse grains like wmaize.

tn contxast, centrally planned econonies reduced thelr exportable
 surplus because  of - the increased domestic demand - ‘and  faltering
production, ‘'while increasing the dependence on import. “Their shave in
the world export declined from 11% to 3%, whéreas their share in the
world import rose from 17% to 32%, indicating their widened supply and
demand gap. : : B

Degpite the notable expanSIOn observed in ploductlon, developlng
countries as a whole also reduced their share in export from 17% to
12% and increased their share in import from 30% to 35%.  This was

"mainly due to their rapid populatlon increase dnd the 1mproved levels -
of nutrltlon that accompanied their economic development Fspeclally
notable is the emergence of Near East countries as sizable importers
of cereals. : : : ‘

In brief, the current structure of world trade in cereals 'is
characterized by the  surplus. in the developed world which chiefly’
flows to the centrally planned economies, the developing world and
Japan. Considering the increasing output of cereals in major
exporting countries in the developed world, this structure will
continue in the foreseceable future. ' '

(b) Trend in Asia

"The annual yrowth of 2.9% in total cereal production in Far East
Asia during the 1970s was appreCLably higher than 2.5% of the world
production. But the increase was generally to supplg food to domestic
markets, and the ratio of export to production, though rising,
remained well below 5%. B : o

The general trend in Asia over the 19708 can be summarized. as
improved regional self-sufficiency in food drains and increased import
dependence in coarse grains. Total consumption (apparent c¢onsumption
= production +. import - export) of wheat in Far Fast Asia as a whole,
for instance, increased at an anmial rate of 5.5% from 1969/71 to
1979/81, which was substantially higher than 3.0% for the world (Table
If~-1-39), Production dgrew 6.0% . per annum ovér the same period,
raising the rate of self- sufflclency from 78% to 82%. As a result,
the reglon s share in the world total: import of wheat declined from
31% to 24%,

Far East Asia's self-sufficiency in rice was already very high in
the beginning of the . 1970s, but due to the 2.3% annual growth of
‘production, self-sufflclency rose to a little over 100% by the. early
1980s, and the region's .share "in the. world total import of rice
decllned from 64% to 37% over the perjod :

In contrast to wheat and rlce, Far Eaet Asia's self—sufflclency
in maize declined over the ‘same pericd - From 92% to. 81%. The" region's
production grew at an annual rate of 3.4% in the 1970s, slightly lower
than 3.7% of the world total production; but  consumption increased
more -rapidly at 4.8%, which was higher than 3,6% of the world total.
The region's import thus expanded 11.5% per annum and its share in the
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world - total import rose. from 24% in 1969/71 to 2B8% in 1982/83, Maize
is consumed as one of thé staple crops in a number of Asian countries,
but - the rapid ‘growth  of lmport was related with 1its increased
consumptlon as feedstuffs for livestock in the region.

E Asla also -reduced '1ts level of self-sufficiency in soybean.
Consumption in Far Fast Asia rose only moderately at 2.3% per annum
from  1969/71 to 1979/81 compared with 6.6% of the world total. But
stagnant” produotlon ‘which only grew at an annual rate of 0.35% reduced
the region's rate of self-sufficiency from 75% to 62%. The annual
growth of 1mport (gralns enly) in the region was 5. 6% which was
significantly lower than 8.0% of the world total, reflecting the
'.avallablllty of other 01lseeds and nuts for extracting vegetable oils
in the reglon.

{c) Trend iﬁ Selected Asia

Table I1-1-40 summdrizes the trend in production and trade of
selected cereals and soybean in eight East and Southeast BAsian
countries. ‘Selected Asia produced approximately 14% of the total
cereal production in Far East Asia in 1979/81, but its share .in trade
was. very high, accounting for 67% of import and 61% of export in the
region. The bulk of import was ‘destined to Japan, which accounted for
88% of Selected Asia's total cereal import, while a little more than
80% of its export orlglnated in ASEAN-4, more specifically in Thailand
which exports rice, maize, and other minor cereals like sorghum and
millet.

The“overall trend in the past decade was similar to Far East Asia
as a whole. That is, Selected Asia attained self-sufficiency in rice,
their major staple, by increasing its.production at an annual rate of
2.5%, The subgroup of NICs-3 shows a lower rate of self-sufficiency
because it contains Hong Kong and Singapore which do not produce rice.
'In the case of wheat, Selected Asia which do not include sizable
producers depend almost entirely on impoert to meet their domestic
demand. The anmmal growth of total consumption in the 1970s was
moderate at 2.3% per annum, but it must be noted that ASEAN-4
increased its consumption rapidly at the annual rate of 6.1%, while
the growth rates of demand in Japan and NICs-3 have been small.

In contrast to rice, Selected Asia's import dependence in maize
rose from about 40% to over 60% during the 1970s, as their total
consumption of maize grew at an annual rate of 8.4% vis-a-vis the
increase of 4.7% per annum in -production. Selected Asia accounted for
81% of Far Fast Asia's total import of maize in 1979/81, and Japan in
turn made up three-fourths of Selected Asia's total import. Although
the total volume is small by comparison with Japan, NICs~3 increased
its total’ demand and . import at the rate of some 20% per annum during
the 1970s apace with: inc¥eased consumption of poultry meat and pork in
thelr diet. ASEAN-4 include. producers of maize, notably Thailand
which began to increase production primarily for export in the 1960s,
and Indonesia and the Philippines which consume white maize as staple
next - to rice. -Although those producing countries substantially
increased their output of wmaize during the last decade, the rising
domestic demand for maize as feedstuffs for poultry and other
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Table 1I=1-40 Prdducﬁion and Trade of Selected Grains in se;eqted Asia
o ' (1,000 tons) .
. Self-

“Export. Conaumption Suffici- Exp/Pfod
S : ) cnoy A%} Ratio

Production Import

S : . . (1) Tatanl Cerecals
Talal : ere

19G3/65 39,268 13,290 3,165" 49,403 9.5 8.0
1969771 . 40,168 21,700 " 4,106 - . 66,762 7.6 B.4
19747176 £4, 968 27,713 4,244 78,405 10.0 7.7
197as8l 62,773 37,366 6,801 gs,318  67.3 0.8
Lea2/83 65,978 37,703 g,137 95,544 69.1 1z.3

Annnal Grouth 2.5 5.6 5.2 3.4

(69/71-79/81) : '

Japnn - Lo : . . _

1963/65 13,087 8,730 29 21,718 - 60,3 0.8
1969 /7.1 11,899 14,718 742 25,875 6.0 6.2
1974776 11,001 19,643 140 . 30,504 6.0 1.3
1979/81 9,658 ° 24,519 841 33,336 29.0 8.7
1982/83 9,542 24,831 507 31,776 28.3 6.3
Annunlt Growth =2, 5.2 F.3 2.8
LT -79/781)

MiCa=3- . . :
1963/G5 3,265 2,019 370 ©o4,944 66.0 1.3
1969771 6,092 1,042 271 9,863 1.8 . 4.4
1974/76 6,126 1,368 253 10,231 69.9 4.3
1979781 5,100 7,988 442 13,2416 43.0 1.8
19A2/83 5,853 B,476 165 13,554 13.2 13.1

“Annual @rowth -0.7 S 7.0 . 5.0 3.0 _

C(69/71-79/81)

ASEAN-4 . S . S
1963765 22,916 2,510 2,686 22,741 i00.8 11.7

1asa/71 31,177 2,940 3,043 at,024 100, 5 9.9
1974776 37,839 3,762 3,841 37,760 100.2 10.2
1979/81 47,415 4,859 5,518 46,766 to1.4 11.6
1882/83 50,583 4,396 6,115 48,204 104:.9 13.4

Anitual Growth 4.3 5.2 6.0 1.2

{G9/71-719/81) .
B {21 Milled Rice

Tolal B
1961/656 31,768 2,941 B, 1456 32,804 96.8 .l
1965/71 38,674 4,862 L, 846 39,440 a8t 4.9

1974776 14,264 2,296 i,449 15,111 98.1 3.3
1979/81 o A9,710 3.545 3,784 49,511 100.4 7.8
19B2/83 53,378 2,238 4,120 51,596 103.,5 T.5

‘Annual Growth 2.5 3.0 1.2 2.3

(69/71-79/81)

Japan :
1963/65 10,638 535 [t 11,173 95.2 0.0
15969771 10,577 20 623 9,943 106.0 5.9
1974776 10,477 : 40 107 te,1150 100.6 1.0
19789/81 .o 8,658 35 716 7,977 108.5 8.3
1982 /R3 8,384 0 AZ24 8,100 103.5 3.9

Annual (rowth 2.0 1.9 1.1 2.2
{(69/71-719/81) ) - - ’

NICs-3 i : :

1963765 3,283 849 191 3,051 © 83,3 5.8
i969/11 3,632 . 1,447 17 5,032 72.2 1.3

1974776 4,316 860 2z 5,154 83.7 0.5
1979/81 - 4,407 1,797 21 6,183 71,3 0.5
1982/83 4,818 t,063 12 5,899 g82.2 0.2

Annunl Grouth 2.0 2.2 =7.1 2.1
(69/71-79/81}) :

ASEAN=4 ) : ] . : oo
1963765 - 17,837 1,597 1,164 - 17,660 100.9 9.8
196978 . 24,465 i, 186 1,226 24,425 100,32 .00
1974776 29,471 - 1,396 1,320 29,547 T9g.7 4.5
1979/81 36,645 1,153 3,047 . 35,361 . 103.7 8.3
14982/83 40,148 1,135 3,684 37,591 196.8 9.2

Annunl Orowvth 4.1 . 1.0 g.5 3.8

{69/7T1-79/81)

TI-110



Table IT1-1-40 {continued)

Self-
P'roduclion  Import Exporl Consumplion Suffieci- Exp/Pro
e ancy (%) Rntio
' {3) Wheat
Total - . ‘
1963/65 - 1,361 5,305 241 6,425 21.2 7.7
1969/71 906 . 8,0m 173 © 8,827 10.3 19.1
1974716 Jii 9,451 154 2,613 3.3 18.7
19719/81 T 634 10,875 121 11,088 5.7 66.41
1982/83 8314 11,324 397 11,771 7.1 47.6

Annunl Growth -3.5 3.0 9.3 2.3

(60/71-70/781)

AJnpan : .

. 1963/865 1,082 3,527 a8 4,511 24.0 9.1
1969/71 558 4,628 49 5,131 10.9 8.8
1974 /76 232 5,619 34 5,817 1.0 14.7

o 1974a/81 670 5,747 126 6,101 9.2 22.1
1982/82 745 5,765 216 6,234 12.0 37.0

Annunl Growth 0.2 2.2 9.9 1.9

{69/71-79/81)

NICs-3
1963/65 219 942 139 1,082 25.8 19.8
1969/714 348 1,955 108 2,195 1.9 31.0
1974776 84 1,919 104 1,809 4.4 123.8
1979781 G4 2,413 273 2,204 2.9 126.6
i982/83 a9 2,336 95 2,320 3.8 106.7

Annunl Groulh -15.6 2.1 9.7 0.0

(G8/71-79/81}

ASEAN-4
1963/65. 4] 836 4 832 ¢.0
1969771 0 1,511 16 1,495 0.0
1974/76 0 1,913 16 1,807 0.0
1979/81 0 2,715 22 2,603 0.0
1982783 0 3,233 26 3,207 0.0

Annunl Growth 6.0 3.2 G.1

(69/71-19/8¢L)

. 7 {4} Mnize
Totnl : ’
1963/65 5,200 3,333 944 7,589 68,5 18,2
1969/71 6,798 6,291 1,8%1 11,238 60.5 27.2
1974/76 8,359 9,474 2,428 15,405 54.3 29.0
1979/81 10,777 16,816 - 2,378 25,214 42.7 22.1
1982/83 10,461 19,712 2,913 27,260 18.14 27.8

Annunrl Growth 4.7 10.3 2.5 8.4

{69/71-79/81)

Jnpnn:

1963/66 88 3,102 ¢ 3,151 2.8 0.0

1969771 . 33 5,505 3 5,535 6.6 9.1
1374/76 13 C 7,931 1} 7,941 0,2 0.0
1979/81% 4 12,609 0 12,613 ¢.0 0.9
19R2/8) 2 11,1386 o - 14,138 0.0 G.0

Annunl Growth -19.0 8.8 e B.6

(69/71-79/81) .

N1€s=3 . . -

19463/65 32 158 ’ 317 153 20.9 115.6
1969/71 164 546 88 642 26.4 53.17
1874/176 171 1,147 127 1,191 14.4 4.3
1079/81 ) 268 3,472 133 3,601 .4 419.6
1982/83 313 4,333 185 4,461 7.0 59.1

Annual Growlh 5.0 20.3 4.2 i9.2

(69/71-79/81}

ASEAN=4 _ :
1963/65 5,080 72 807 4,245 119.7 17.8
1969771 - 6,601 240 1,760 5,081 129.9 26,7
1974776 : 8,175 . 396 2,301 6,210 130.4 28.1
1979/81 10,505 715 2,216 8,994 116.8 21.4
1982/83 10,146 © 1,243 2,728 8,661 117.1 26.9

Annual Growth 4.8 1.8 2.5 5.9

{69/71-79/81)
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Table [I-~1-40 {continued)

"" Sail- :
Consumplion sSuffici- Exp/¥Pro
enay(%) Ratio

Production Import Lxporl

~{8) Soybean

Tolnl . . . .
?963/55 822 1,729 © 19 - Z,532 . gég gg
1969771 : 880 3,100 18 3,962 £2.2 2.0
1974776 1 e 3,621 29 4,703 e 2
1979/81 1,215 5,137 : 26 6,326 102 e
1982/83 1,151 5,850 23 6,978 6.5 .

Annunl Grouth 3.3 5.2 _ 3.7 4.8

(69/71-79/81)

mn .

J?Eﬁ&/as 263 1,666 0 1,829 13.6 - g.g
1969/71 128 3,016 0 3,144 4.1 . 0
1974/76 C el 3,377 0 3,500 1.5 p.o
1979/814 193 1,243 0 4,438 *‘f Q.

©1982/83 222 4,670 ] 4,802 1.5 0.0

Annunl Growth 4,2 1.5 (3.5

(69/71-T2/81)

NICs-3 :

1963/65 164 34 11 187 27.7 G.7
1969771 o228 62 10 280 B1.4 4.3
1974/76 308 150 14 444 69,4 4.5
1979/81 230 566 18 o718 29.6 7.8
1982783 245 679 20 : 904 27.1 8.2

Annual Growth 0.1 24.8 6.1 10.8

(69/771-79/81)

ASEAN-4 .

1963765 395 29 8 116 95.0 2.0
1969/71 524 22 8 538 37,4 1.5
1974/16 580 a4 15 759 89.5 2.2
1979/81 - 7182 328 g 112 1.2 1.0
1982/83 684 501 3 1,182 57.9 0.4
Annunl Growth 4.2 31.0 0.0 7.5 N
Source: FAO, Production Yearbook and Trade Yearbook, various 1ssues.

livestock has been either increasing their import or decreasing the
ratio of export to production.

None of the eight selected countries are sizable producers of
soybean, although their consumption has been rising substantially'in
the past decade. -Selected Asia as a whole expanded its consumption at
an annual rate of A4.7%, while production increased at a rate of 3.2%.
The largest consumer is again Japan, accounting for -70% of total
demand and well over 80% of total import in Selectéd Asia., - But it is
notable that NICs-3 and ASEAN-4 have rapidly increased their
consumption in the latter half of the 1970s.

(3) Characteristics and prospects of consumption in Selected Asia
(a) Consumption as food of selected cereals and soybean

Table II-1-41 shows per capita'consumption-of major cereals and
soybean as food based -on FAO's food balance sheets for 1975/77 and
1979/81. In 1979/81.  average, total calorie intake. per head of
population ranges from Singapore's highest 3,165 Kcal to Thaiiand‘s
2,330 Kcal, and the proportion of calorie taken from cereals is
generally lower in countries with higher levels of income.: Ex¢épt for
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Korea which depends 67.6% of calorie on cereals, cereals account for

well below 50% of total calorie intake ig-the NICs and Japan...-

Levels of per capita consumption of cereals as‘food;gubstént}ally:
increased during the period of 1975/77 - 1979/81 in the eight selected .
countries, but show wide variations ranging from:l41,4 kg peg year‘}n
Hong Kong. to as-high'as'315;8 kg in Koréa on 1979/8}. But the A§gan
characteristic is seen in the predominance of rice in congumption.
The most pronounced example 1is Thailand where 97% of cergal
consumption is made up by rice. : '

Other major cereals consumed as food are wheat and maigeih per
capita consumption of - wheat is generally larger in. higher-income
countries, Hmong the ASEAN countries, Malaysia has the highest 1ev?l
of per capita consumption of wheat, which is c¢omparable to,those in
the NICs. . This is partly due. to the country's policy to”develop'thg
domestic milling industry, which helped_to'kéep,the1consgmer price of
wheat generally lower than that of rice. Maize (white maize) : is
traditionally consumed as staple next to rice in the Philippines and
Indonesia. As seen in Table II-1-41, the larger part of the total
supply of maize is consumed as feeds in higher~income countries like
Japan, NICs-3 and Malaysia. : :

Consumption of soybean as food shows some distinct differences
among the eight countries. Japan,  Korea and other Countriesr'with
Chinese cultural backgrounds generally consume more soybean as food.
Singapore consumes less soybean in absolute terms than the other NICs
and - Japan, but the proportion of soybean in total oilseeds ‘and nuts
consumed as food is high. In ASEAN countries, the percentage ‘of
soybean. in total consumption of oilseeds and nuts is generally low.
Indonesia's consumption in absolute terms, however, .is notably high
because the Government has been txying to increase -soybean consumption
as one of the sources of vegetable protein in recent years. '

Southeast Asia is one of the major'producing”régiOﬁs.of tree
crops for oil extraction, and this is reflected in their consumption
of vegetable o0ils and fats. The percentage of soybean oil in_totgl
consumption of vegetable oils is generally very small in four ASEAN
countries, while it is 40 ~ 50% in Japan and the NICs. The exception
is Hong Kong_which'has a preference of groundnut - and rapeseed oil to
soybean oil. None of the-selected eight countries consumes sunflower
oil in any appreciable awount. . The differences in consumption of
soybean as food and vegetable oil are more or less reflected in the’
proportion of soybean put to industrial use (mainly for extracting -oil:

and using residues as feedstuffs. for animals). The bulk of total
supply for domestic consumption is® for such industrial use in Japan,
Singapore, and to a lesser extent, ‘Korea. = The percentage of

industrial use of soybéan is- also high in Malaysia, the Philippines
and Thailand, although the total supply is small in absolute terms.

() Per capita income and consumption of cereals and soybean
Figure 1I-1-12 shows the relationéhips'bétWeen per éapita annual.
consumption of total cereals, ‘including non-food' uses like feedstuffs

for animals and matefials'for manufacture, and per capita real GNP or
GDP shown in local currencies (in 1975 price for Japan, and in 1980
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price for other countrles) for the perlod from 1963 through 1983
(1967-1983 for Hong Kong, and 1970-1983 for- ‘Malaysia) . The. past trend
of per capita consumption - for Japan is based. on the Food Balance_
Sheets pr“Parcd by the . Ministry -of AgrlculLure, Forestry and
Fisheries, ' the Japanese Government. For other'countxles, apparent
per capita .consumption is " obtained by gflng FAQ -production .and. ‘trade
statistics ‘and UN-population estimates, and therefore do wot include
changes in stock. Per capita consumption figures for selected cereals
and soybean used in this sectlon are also prepared in the game manner

With the ‘exception of Hong Rong, rises in per capita,income anduf
jncreases in per capita consumptlon ‘of total cereals have on the whole-
positive correlatlons in  the: selected Asian countrles. _However,  the

structure of the increase in consumptlon Sanlchantly dtffers between E

the countries wlth higher income and the. ones with- lower income, In
Japan, which is the only developed countly in Selected Asia, per =
capita consumption of rice peaked in the garly 1960s and has gradually

declined, while that of wheat rose oteadlly (Table IT-1l- 4?) The
cxpansion of per capita cereal consumptlon since the: beglnnlng of the
1960s was primarily due to increased use of maize (and SOrghum) as

feedstuffs for lLivestock. The decline in per caplta -consumption  of
rice was also observed in Singapore and Hong Kong among the’ NiCs, and 
Malaysia and ‘Thailand among the ASEAN countries. 1In the ‘rest of the
countries, it is possible to observe a slowdown in ‘the rate of
increase in consumptlon '

per capita consumption of wheat also has begun- either to decline
or to reduce the rate of 1ncrease in couiitries of higher income like
Japan and the NICs in the last decade or so. But it has been showing -
substantial 1ncreases in ASEAN countries where the absolute level of
consumption still remains low, except for Malay51a which already has
the higher level of consumptlon gimilar to the NICs. The lower growth
recorded for the Philippines in the 1970s was probablj due to gizable
food aid which" raised the level of wheat consumption in” the 1960s.
The same probably applies to Korea which used to receive the US
concessional export in. the 1960s and have sizable US military forces
stationed within the country until the mid-1970s. The level of
consumption dropped after the decline of such import and the
evacuation of the larger part of the US forces, and then slowly began
to increase after the mid-1970s. Indonesia 1mpo:ted gome 1.6 million
tons of wheat in 1982/83, but it must be noted that from 50% to 60% of
the import was received as food aid.

Maize - is the most important 'internationelly traded crep' as
livestock feeds. Its per capita constmption has rapidly increased

during the 1970s in most of the selected Asian countries. Moderate

growth was observed in the Philippines and Indonesia which produce a

1}

Agsociation of Agricultural.statistice, FOod"ﬁalence Sheets FY1983,
Tokyo, 1985, _ T . - -

UN Dept, of International - Bconomic and Social -Affairs, World
Population Prospects as Assessed in 1980, Populatlon Studles No. ?8
New York, 1981,

IT-116



Table 1¥-1-42 Self-sufficiency and Per Capita Consumption of Selected
Grains in Selected Asia

Rate of Selt-Sufficiency {X) Par Capita Consuspticn {kg/year]

C Cevenls - Rice ¥heat Maize Soyhean - Cereals Rice Wheat . Maize Sorybesn
Japen i . .
1963765 : 62.5- - 95.5 4.3 2.7 13.6 247.8 135.8 46,0 33.% 19.9
1989/M 8.0 1035.1 10.1 0.5 4.1 217.1 114.2 50.3 534 0.2
~1974/18 1.6 100.5 . 4.2 0.2 3.3 289.0 110.4 49.9 71.4 1.2
1973/81 . 31.8 107.5% 9.4 0.0 4.4 36,2 8.7 51.5 107.8 374
1982733 . 30,2 103.2 11.3 0.0 4.2 318.3 843.9 50.8 11%.0 44.1
Aanusl Grosth i : 1.3 -2.9 0.3 7.1 2.2
{89771-79/81)
Hang Kong
1963/63 1.8 ) 0.0 ©.0 2.0 159.3 106.3 iG.5 2L.5 2.0
1969771 1.2 [ 0.0 0.9 Q.0 1689.4 : 3).3 5.2 " 3s.8 1.0
1974776 0.3 0.¢ a.0 0.0 0.0 155.7 T6.0 .8 ag.7 1.5
13719781 0.0 [ 0.0 0.0 .0 158.9 £9.56 33.6 52.2 3.7
1982/83 0.0 9.0 0.0 4.0 0.0 161.4 86.5 1.1 5%.1 3.5
Annual Growth . -0.7 -2.% -¢.3 z.7 -0.6
(653/71-73/81)
Kores
1963763 - 9.7 '99.2 30.9% 7.2 T 96.9 B K A3 1145.3 . 32.5 1.3 6.4
196971 9.9 a1.9 18.1 23.4 86.2 271.2 138.%9 59.1 8.7 3.3
1974276 TBt.E 92.% 5.1 9.3 i8.4 256.9 13z.1 46.8 20.1 1.2
1979/81 19.2 78.0 3.3 3.2 32.0 Joi.t 148.5 9.8 T4.4 8. ¥
1982/83 419.6 95.0 1.4 3.1 28.3 294.2 127.2 50.1 8&.9 21.8
Anpusl Growth 1.0 0.6 -1.8 21.9 3.%
(63/71-73/81)
Siagapore : .
T14963/63 0.¢ 0.0 G.0 6.0 0.0 162.4 1040 3T7.8 iB.6 6.0
195977t 0.9 ¢.o 4.0 4.9 a.n0 736.9 95.8 1.7 ©4L.9 16.7
1974/76- 8.0 0.0 0.0 0.9 0.0 219.4 T3.7 1.5 . 92.9 15,7
ig79s4dL a.0 ¢.4 0.0 a.0 a.a 152.4 74.8 £3. 4 152.0 7.3
1982783 %.0 0.0 a.0 g.0 0.0 361-2 i1.2 55.% 157.8 5.3
Anpual Growth . . 4.3 -2.4 4.2 11.8 6.3
169/771-79s81}
Indonesis .
1963/65 . 93.1 - 91.8 0.0 1¢0.1 ‘100.0 ile.l 85.3 0.5 26.2 3.4
1969471 92.9 .2 0.0 108.8 160.4 i2l.? %7.5 4.4 19.8& 3.1
1974/76 . 0.7 93.4° 0.0 . 102.2 89.2 142.8 116.3 5.1 2¢.4 4.6
1979781 95.8 v2.8 .8 9.2 75.0 1724 139.9 8.4 27.3 &.6
.1982/83 91.3 96.8 0.0 98.5% 65.4 183.4 148.9 19.5 23.7 5.5
“Annual Grosith 3.6 3.7 5.5 3.3 5.0
£69sT1-719/81)
Halarala 4
1963765 5.2 £0.1 0.0 12.¢ 0.0 158.1 11¢.9 8.9 3.7 1.7
1969771 -1 Y 78:2 ¢.0 1.8 .4 182-6 122.9 30.0 20.8 1.9
1374776 59.9% 85.1 ¢.0 8.3 0.9 180.3 123.9 10,7 23.2 1.8
- 1933/8) 52.7 78.2 0.0 1.8 0.9 126.% 113.9 a3.6 37.3 T.¥
1982783 13.0 3%.1 0.0 1.2 a.0 185.2 1G9.4 3.0 59.8 il.6
Anpual’ Growth . . 9.2 -1.2 1.y 6.t t3.8
{69/71-15/81) .
Phillppinea
1953/65° 82.3 87.3 0.0 100.9 10.9 156.4 91.5 ti.8 42.1 9.3
1968771 83.2 96.5 0.0 38.7 50.0 163.6 93.9 15.2 4.4 Q.i
1374776 88.5 37.1 6.0 9€.0 40.5 172.7 94.3 3.8 §1.6 0.3
1979783 91.2 103.0 [ ] 9é.7 51.0 183.4 99.0 16.1 68.% 9.3
. 1982785 86.7 100.4 2.9 £8.2 21.1 184.8 97.9 16.7 70.2 9.8
Anpual Growth 1.2 0.5 0.6 2.4 i0.8
{69/T1-79/81)
.Thailand .
1963755 157.7 128.6 ¢.a 2,605.6 113.7 149.0 147.4 1.7 1.2 a.8
RELLTAN 133.8 116.2 0.0 457.7 T 108.6 1.0 206.9 1.1 11.9 1.2
1974716 . 14E.4 116.0¢ a.0 562.1 107.8 209.2 155.5 2.3 11-5 2.7
1979/81 . E 154.2 135.2 0.0 320.9% 104.0 200.3 £731.3 1.1 21.3 2.1
i982/483 - 173.2 146.6 0.0 591.0¢ 140.8 172.9 157-8 3.7 t1.2 Z.4
Arnnual Growth -1.0 ~1.8 g1 6.1 2.3

169/71-79/88)

Source: '?AO, Production Yearbook and Trade Yearbook, various issues,
For Japan, Association of Agricultural Statistics, Food Balance
- sheets FY1983, Tokyo, 1985
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sizable volume of maize as staple next to rlce, on the one hand, and
in Hong Kong where the increase in 1mport began to slow .down aftor the
mid-1970s whén the imgort of poultry meat began to increase rapjdly,-
on the other. : L . _ Lo

In Japan, the growth in, per caplta anome in the last couple of_
decades was accompanleﬁ by a g1adual decline in per caplta consumption
of rlce,' an increase in wheat . consumptlon,’ and. then by a, rapld_
expansion. in consumption of coarse grains like maize and. SOLghum apace
with rising -demand for meat and dairy products. similar. tendencies
were observed in Hong Kong and Singapore. in the last decadc, and -also
in Korea where the growth of per capita maize conqumptlon has been
most rapid in recent years, although its consumption of rice hae
'contlnued to grow, but at a slower pace. : e

Keepﬂng in mind the . croe5~country dlfferences of food crops
produced and consumed and the diversity of traditional food hablts,
the above tendency observed in Japan and the NICs will mamifest in
ASEAN countrles in the near future, as’ their economles continue to
grow as they did in the past. : : :

With respect to eoybean, the level of" consumptlon is notably hlgh'
in Japan,. and . to a lesser -extent, in Korea as well. Soybean .is
consumed ‘not only .as food hut. as materials to extract edlble ol and
to use its cake and .meal -as feedstuffs,_for anlmals. The rapld
expan51on of world productlon and - trade obgerved in the 1970s’ is
. primarily related to the increased consumptlon of soybean oil and cake
and meal as feedstuffs. Consuiption in Japan and’ Korea: 1ncreaqed for
the same reason. _ Per capita consumption had.’ béen also  high
gingapore until it dropped sharply in 1962/83. The sudden drop. was
related to the increased 1mport of soybean 011 in ‘these years: - .In
ASEAN countries, which are major ‘producers . of other crops for oil
extraction such as coconut and oil palm, the level of . soybean
consumption has been understandably small by comparison with Japan and
some NICs, but some of them, notably Tndonesia, have been trying in
recent years to increase soybean productlon and consumptlon to 1mpr0ve
the diet.

Demand ~ for soybean cake and meal in Selected. Asia has been
increasing rapidly in the manner similar to maize. Japan imported,
for instance, 0.27 million tons on average in 1979/81 and 0.16 million
tons in 1982/83 in.addition to the domestic production, * In 1982/83,
the import averaged 0.2 million tons in Korea, 0.14 million tons: in
Singapore, 0,32 million in the Philippines, 0.11 million. in Malaysia
and 0.2 million tons in Thalland This. is. a _tremendcus 1ncrease,
because these countries’ 1mported soybean ‘cake from a couple of
thousand to less than 20,000 tons at most a decade ago.

(c)'Prospects in consumption of selected cereals and soybean

S As dlscussed in the precedlng sectlon, per caplta consumptlon of
selected cereals and soybean increased or decreased, on . the whole, in
correlation with the ‘growth of per capita income in the eight selécted
countrlos in other words, the outlook of demand for the ‘year 1990
can be derived as a functlon of growth in 1ncome orn the basis of the
past trend.
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Per capita GNP or GDP and the size of population expected in the
later 1980s .are obtained as foliows.- For Japan, the perspective GNP
_growth rate announced by thie Econoiri¢ Planning Agency, the Government
of Japan, for the later half of “the 19805 and the medium figures of
the 1981 populatlon projections done by the Institute ‘of Population
Studles p Minlstry of Health and: wGlfare, are used, . For other
countrles, GDP or GNP growth rates over the period of 1970~ 1983 and
the UN populatlon prOJection52 ‘are -employed, With respect to per
capita - consumptlon flgures ~for “the countries. other . than Japan,
three~year moving averages are used in order ‘to offset to some extent
the effect of the absence of stock changes. Concerning Japan, the

'_estlmatlon ook - into con51deratlon the 1990 demand projections done in
1980 by the Mlnlstry of Agrlculture, Foréstry and FlSherleS.

‘Conbernlng_per-caplta consumptlon of ‘rice, most of the selected
countries have passed the peak and their income elasticity of demand
has  turned negative,. Howéver, the past trends of three countries,
namely,‘Korea, the’ Phll]pplnes and Indonesia; do not indicate this
turnin@" point, - -although the decllnlng rates of increase.  in the
respectlve countrles' per caplta consumnption of .rice appear to suggest
that" they .are moving toward this turnlng point, With respect to
Korea, which has been show1ng rapid economic growth ‘and thus can be
con51dered the closest among the three countries to thé turning point,
the - flgure of 121.9 kg projected for the year 1991 by the Second
10~Year Comprehen51ve National Land Development Plan (1982-1991) is
used, assumlng that the country's per capita consumption would begin

. to decllne from 1984 on at a fixed rate... For the Philippines and
"Indonesia,’’ per_ capita’ consumption 'is’ considered as a log linear
function of per capita income, assuming that their income elasticity
of demand would at least decline in the 1ater 1980s.

With respect .to othex . cereals  and soybean, consumption is
rcon51dered as a 1og linear function of per capita income, as long as
its increase rate has been declining in xecent years and/or the
‘absoluté” level of consumption is already substantially high.
Otherwise, it is assumed that the past trend would continue through
1890, :

~* The results of estimation based on the past trends are shown in
Table ‘II-1-43. belected Asia's total consumption of rice, the most
1mp0rtant staple in Asian countries, is estimated to increase to sone
63 million tons: ln 1290, increasing at an annual rate of 1,9% during
1980-1990, which is substantially lower than the actual growth rate of
2.9% recorded between 1970 and 1980. The growth in consumption during
the 19805 would be restricted to four ASEAN -countries, and moreover,
“chiefly. result from the increase of population rather than that of per
capita consumption. In NICs~3 and Japan, both per capita consumption
and total demand are expected to decrease gradually.

i) Institute of Popuiation'studies, New Projections of Japan's Future
" Population, Tokyo, 1981, '
2) 'UN Dept. of Internatlonal Economic and Social Affalrs, op.cit.

I1I-119



Table ) 950
of Selected Grains in Selected Asia 1n 1
Rice ' Bheal _
Konunl increane (%] ” - nn wncr:;;;_;gr
1980 1990 E97G-60  19KO0-90 1980 1990 1810-
I'er tmpita Conaumption (kx/¥enc)
ASEAN-L N
tndaicria 159,89 170.5 3.7 3.0 8.3 15.9 S-!: ?~;
Holaania 1169 96.5 “1.2 -1.1 3116 39,1 3-6 a3
Fhitippines 99.0 lo2.¢ 0.5 0.3 16,1 1.8 2.8 02
Thailand §73.2 150.4 -i.8 -1 1, 6.6 . -6
HIES-3 .
Iteng Hang 5Y9.5 50.8 -7.9 “3.1 3.6 3.3 -0.5 : ?-;
Horea 126.9 122.6 2.6 ~1.8 19.8 59.8 ~1.4 33
Singapore 4.7 60.3 -2.6 -2.4 iR 9.0 . -1.2 1
Juprn 96.8 ar.4 -2.9 -0.% 51.7 33.2 2.3 Q.2
Fuinl Demaad [LODOHT) &
ASEAH-4- 35,353 16,409 1.8 1.8 2,694 £,806 6.1 6.0
Indoncsla 20,707 29,583 5.1 3.8 1,237 2,157 8.7 8.3
Hnlnypia 1,616 1,708 1.4 0.6 13 £92 3.8 3.9
Iaitippines 4,875 6,410 . 3.3 2.8 792 911 3.4 1.1
Thailand 8,155 8,708 0.8 0.7 192 890 12.0 1.t
NICR-1 6,183 6,034 2.1 -0.2 2,205 ENIT c.0 1.3
tlong Kong 355 At S04 ~1.1 112 1T 2.2 2.2
Korca 5,649 5,553 7.5 -0.2 1,917 2,694 0.1 3.5
Sindapore 11g 164 -t.0 -0.8 116 133 -2.9 1.4
Japnn 11,708 10,76k -0.8 -0.4 5,054 6,555 1.5 9.8
Total 52,745 63,204 2.9 1.8 10,953 14, 02 2,2 2.8
‘Haizrc Yo0oybenn
. Annual Increasc {X] Annual lncrease (%)
1980 1999 1970-E0D 1940-90 1880 1990 1970-80  1380-90
Pee Caplita Connumption (kgfyear) :
ASEAN-
Jadenéaia 27.5 30.5 3.5 1.0 6.0 ‘1.9 . 5.0 2.8
MnEaysin 37.3 67.9 5.t 6.2 1.1 16.2 4.1 8.6
Ibilippines £8.9 78.9 7.1 [} 0.1 a.5 17.6 5.2
Thaitaud 21.58 a1.e 6.1 5.1 2.3 4.0 2.5 5.7°
NICS-2
Hong Xotg 52.2 65.2 2.7 2.9 2.7 3.6 ~g.5 -0.3’
Kurea 74.3 [ FEM 23.9 £.0 18.7 29.0 3.5 1.5
Singnpore 152.0 206.1 13.8 3t 17.3 23.0 0. 2.9
Jnypan 1.9 120.5 1.3 0.7 37.5 1.8 2.2 1.8
Tolal Demand {10DOMT)
ASEAN-1 ®,931 13,245 s.u 1.3 [JRE:E) 1,918 8.2 5.0
indunesia 1,068 5,289 5.5 2.7 BAE b, 317 7B.7 1.5
Hulnysln 625 1,202 H.9 8.8 114 287 22.5 5.1
Ihilippines 3,2%0 1,958 5.2 3.9 16 23 23.1 1.5
That dnml 1,012 £,196 8.y 5.9 107 234 5.0 e.l
HICS-3 3,488 6,985 18.8 7.2 756 1,389 10.4 6.3
‘Mong Kong 66 433 - 5.4 5.0 13 22 1.7 1.6
Koven z,85% 5.994 25.2 7.7 118 1,305 10.5 6.2
Sinknpore 353 55¢9 15.4 4.4 15 5% -5.9 2.6
Jrpen 13,099 14,836 5.7 1.3 4,908 8,43 .9 3.9
Telal 25,57% 35,066 B.G 3.2 6,325 9,759 1.8 EOF I
Source: For Japan, Association of Agricultural Statistics, Food

Note:

T1-1-43 Estimated Per capita Consumption and Tot

Balance Sheets FY1983, Tokyo, 1985.

1) The fighreé for 1980 in countries other than Japan are

averages for 1979/8%1.
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- With respect to Indonesia, it is perhaps necessary to refer to
the prOJecLed per capita rice consumption as food of 13% kg for the
year 1988 in the current development ‘plan (Replita IV 1984 -88). This
figure is substantlally lower than 170.5 kg for 1990 obtained by the
" present estlmation.' However, the total demand for rice, inclusive of
othér non-food uses such as feedetuff seed, industrial processing and
buffer stock, is progected in the same plan to reach 28.6 million tons
in 1988, which does not differ much from 29.6 million tons obtained
for 1990'by the preseht_estimation;

Total consumpf!on of wheat in Selected ASLa, on the other hand,
would annually .increase 2.8%, a slightly higher rate than in the
1970s,  to reach 14 million tons, chiefly due to increased demand in
four ASEAN countries and Korea among the NICs. The share of Japan
would be still large,; but decline from 55% in 1980 to 45% in 1990,

Total demand for maize would grow at an annual rate of 3.2%,
compared with the actual growth of 8.6% during 1970-80 when the demand
in Japan and the NICs expanded sharply. The growth rates expected in
the 1980s are higher in NICs-3 and ASEAN-4 than in Japan, and thus the
share of Japan in. Selected Asia's total demand of 35 million tong in
1990 would decline to 42% Ffrom 51% in 1980, while Korea's share will
increase by 6 percentage points from 11% to 17%.

In the case of soybean, total demand is estimated to grow at an
annual rate of 4.4%, compared with 4.8% in the 19705, to yeach 9.8
million tons in 1990. The share of Japan will decline from nearly 70%
" to 66%, and othéer major consumers are expected to be Indonesia (14%)

‘and Korea (13%). :

The share ‘of import in the respective country's demand for the
selected cereals. and soybean would be influenced by various factors,
namely, government ‘policies on domestic production and trade of
agricultural products, international price movements of cereals and
oilseeds, current balance of payments positions, and so forth. Table
II-1-44 simply - applied the actual self-sufficiency rate in 1982/83
average for the respective crop in each country to obtain a rough
proportion of ‘the supply and demand gap in 1990, excluding rice for
which Selected BAsia as a whole is already self-sufficient. The
exception is made for Thailand which has sizable exports of maize, and
it is assumed- that the country's maize production would grow at an
annual rate of 4.42% achieved during 1969/71 - 1981/83. ‘Therefore,
the figures shown in the table should be treated with due caution,
especially by noting the emphases of current agriculture policies in
"the respective countries, as described briefly below,

The achievement of self-sufficiency in rice has long been the
central focus of agricultural policies in Asian countries including
Japan. The development of irrigation and drainage facilities and the
progrees of ‘farming technologies; especially since the late 1960s
through - “the 19705, enabled the .increasingly wider use of modern
agricultural inputs such as seeds of high-yielding varieties, chemical
fertilizers, pesticides. and Ffarm machlnery, though to a lesser extent
in - less developed countries. In Selected Asia, in particular, the
substantial increase in output achieved in the last decade eased the
problem of supply and demand gaps concerning rice. The Philippines,
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for example; achieved self-sufficiency by the beginning of the 1980s,
and - began %o - export  some gurplus, while Indonesia and Korea
‘significantly "raised their rate of self-sufficiency in the 'later
'1970s. Only Malaysia shows a decllnlnq tendency in self-sufficiency
after the nmid- -1970s, " but the increase of the exportable .surplus
achieved in neighboring Thalland is ‘sufficient to fill its shortfall
in domestig supply in addition to supplying to Hong Kong and Singapore
Whlch do not produce rice.

Dlver51flcatlon of food Oonsumptlon away from rice has been going
on for some time in Japan and NICs-3 along with the rade growth of
their economree, as .seen in their increased consumptlon of wheat, and
moreover, of livestock products, vegetables and fruits., Among the
ASEAN eountrlee,_Maldy81a already shows a tendency similar to NICs-3,
and . the . other = three countries have begun to change theix
over- dependence on rice in their gJiet both in fact and in  policy
orlentatlon..

With respect to wheéat, four ASEAN countries and Singapore and
Hong Kong do not produce thig crop, and thus their demand will
entlrely depend on imports. The on-going development plan {1982-1986)
of Thailand, statee that the counnry would start wheat production in
the ﬂorthern region, but it ‘would take some time for such efforts to
brlng some.. apprec1ab1e results, partly because the techniques of wheat
cultivation in troplcal and semi-tropical areas with high rainfalls
are  not yet developed._ It IWISt be remembered however, “that the
increase in wheat consumptlon of countries with lower per capita
~income 11ke Indonesla and the Philippines has so far depended to a
great extent. on concessional imports or food aid from such countries
as_the USA and Australia. Therefore, their imports on the commercial
_ b351s ‘would be much . smaller than the figures indicated in Table
II-1-44. Moreover, the recent worsenlng in the balance of payments
situations might dampen théir wheat~-importing capacities, even
including countries like Malaysia which did not have such constraints
- before..

Korea and.Japan'have some domestic production of wheat, but their
import dependence is likely to continue. Korea's on-going development
plan (1982-1986) explicitly states that the country would restrain
cohsumptlon of rice and promote that of wheat, and that domestic
production of food crops other than rice would be promoted on the
basis of comparatlve_ advantage. This seems to imply that the
country's increasing demand for wheat would be met primarily by
imports. TIn Japan; domestic production of wheat has begun to increase
gradually. after the mid-1970s, although the volume is still small,
primarily due to the diversification of cropping patterns promoted in
paddy fields. This trend is likely to continue in the future, but the
bulk of wheat consumption will still be met by imports in the
remaining 1980s. :

Wlth regard £o maize, the respective countries' policy emphasis
on 1ncreased consumptlon and production of livestock products, as will
be mentioned later, indicates that Selected Asia's import needs would
' contlnue to increase. In Hong Xong, Singapore, Korea, dJapan and
Malaysia, the rate of self-sufficiency is Zero or practically
negligible in the early 1980s, and these countries do not have plans
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to sizably lncrease domesgtic productlon, or even iI they do, such
plans would reguire- stronger and comprehens;ve pollcy commitments and
take a long gestatlon perlod before rea11z1ng the expected results.
The situation differs in Indonesia, the PhlllpplﬂPS and Thalland where_
domestic production is gubsfantlal

Indone51a used té be a net exPorter of malze, exportlng 160, 000
to 200,000 tons 1n the late 1960s and the mid-1970s, but became a net
importer stnce the - late 1970s. Accordlng to the ‘country'’s current
fourth development‘ plan (1984-19288), total domestic consumptlon of
maize is -estimated to increase dt an annual rate of 2,9% during
1984~1988, réaching. 5.6 million tons ‘in ‘1988, and it is’ assumed that
both total and per Lapxta consumptlon of maize as food would decrease
at annual rates of -1.2% and -3. 4% respectlvely. In othey words, the
increase in total consumptlon is . expected to come from the demand for
maize as feedstuff which is estimated to grow 16. 6% per annum. The
percentage of maize consumed as feedstuff is expected to reach 30% of
the total consumption by 1988, by comparison with 2% in 1979/B1 as
estlmated in FAC's food balance sheets (Table I1-1- 41) :

Assumlng that the annual growth rate of 3.46% achleved during
1969/71 -~ 1981/83 would contlnue in the futuré, Indone51a g production
of maize would 1ncrease from 3.9 million tonsg in 1981/83 to around 4.8
million tons:in 1988, and thus the shortfall of domestlc supply would
be about 800,000 tons, which is about the same as the figure estimated
for 1990 in Table TI-1l-44. The supply and demend fap would come to
500,000 tons in 1988, if production continues to  increase at the
annual rate of 4.71% achieved during 1974/76 - 1981/83, or even less,
" if production picks up at an annual rate of around 5.1% as- env;saqed
in the plan,

The Philippines was more or less self-sufficient in maize as food
until the 1960s, and imports began to pick up since the beginning of
the 1970s.. The ‘country reportedly attained self-sufficiency in
{white) maize as foed . in 1977, but imports continued to increase
presumably for use as feedstuff, and averaged 180,000 tons in 1979/81.
The countyxy launched in 1981 its ambitious program called Maisagana to
attain by 1983 the self-sufficiency in (yellow) maize as feedstuff as
well, by introducing hybrid -and other high*yielding varisties “and
promoting large-scale agri-business undertakings in maize production.
But the production actually did not pick up as expected, partly due to
the drought in 1982 and 1983 and partly due to the deterioration of
economic situations. Maize 1mports thus jumped- to more than 500,000
tons in 1983.

The Philippines' on-going development plan (1983—1987) emphasizes
“the importance of the Maisagana program and expects to increase
domestic productlon of white and yellow waize at an annual rate of
11.7%, compared w1th 4,8% -achieved durlng 1969/71 - 1979/81, nearly
doubllng the output - from 3.4 million tons in 1982 to 5.9 million by
1987. The development plan etatee that most of thig increase would go
into feed for livestock and for export, providing ' "either for: large
exports of corn or for exports of hog and poultry’ products by the end
of the plan period.” However, the serious downturn in domestlc and
external economic gsituations which has been continuing to this day is
likely to affect the implementation of the Maisagana program.
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Moreover, the balance of payments constraint is also likely to affect
even -the country's maize inmporting capacity, at least in the near
future. ‘It is.also_important to take into consideration the recent
"~ change in  the government, which is likely to be accompanied by basic
policy reorientation not . only for agriculture but also: for . the
management of the entire-economy.

Thailand has been successful durlng the last’ decade in expandlnq
maize _production prlmarlly for -the purpose of exportatlon. Bilateral
ytrade agreemeénts with Japan {since 1962) and with Taiwan {since 1970},
both of- which- terminated -in 1981, contributed greatly to this
expansion. of production, and the country's exports rose from 900,000
tons in 1963/65 to 2.7 million tons in 1982/83, now chiefly going to
other Southeast Asian countries. In Thailand's on-going development
plan-(l982—1986),.maize.is rated as oné-of the "economic crops with
good market and price potentials" together with such crops as rice,
rubber, cassava, vegetables, fruits, sugarcane, tobacco and soybean,
and its increased production is being promoted.

The country's production would reach a little over 4,7 million
tons in-1990, -assuming that it continues to increase at an annual rate
of 4.42% .achieved during-1969/71 - 1981/83, If the percentage of
_domestic demand to total production remains in 1990 at the same level
as in-1982/83, Thailand would have an exportable surplus of some 3
million tons,. supplylng 12% of the total supply and demand gap in the

other seven countriés in Selected Asia, as shown in Table I1I-1-44,

The exportable surplus could be smaller, because the country also
plans to expand the output of its 1livestock sector by 4,2% annually,
and to promote private investment in the export of meat, which would
expand the domestic consumption of feedstuffs. It must be noted that
the development plan . emphasizeg the increase in the productivity of
the. economic ~crops. rather -than the expansion of areas  used to
cultivate them. With. respect to raize, for instance, the plan expects
to increase the ‘yield per unit of land by 6.3% annually, although no
mention is made of the target growth rate of total production. IF the
area under maize stays the same, this means that Thailand would have a
much larger exportable surplus, To increase exports, the country
needs to impreve the storage  technology and thereby to prevent
afratoxin contamination. '

With respect to soybean, Indonesia, the Philippines and Thailand
have plans to increasé domestic production., As. for Malaysia, the
country at present does not produce soybean, and its soybean imports
of about 180,000 "tons in. 1981/83 were the second largest next to
Indonesia among © the ASEAN countries, In addition, the country
imported 90,000 tons of soybean cake and meal in 1981/83, although it
is a large expdrter of oilseed cake and meal, about 370,000 tons in
1981/83. Both the completed Fourth Malaysia Plan (1981-1985) and the
recently'announced Fifth Malaysia Plan (1986-1990) do not mention any

. specific policy on soybean, and the same applies to maize. Therefore,
the country will continue to depend cn 1mp0Tts through the late 1980s.

The current development plan of Indonesia estlmates that ™ the
total demand for soybean would increase at an annual rate of 4,8%
during the plan period, reaching 1.22 million tons in 1988, which is
close to 1.37 million tons estimated for 1990 by the present study.
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Domestic production, which increased 2.36% annqally'dqring ;969/71:-
1981/83, is expected to increase by 20.7% .per annum. If successfil,

this means that the country would haVe-a'surplﬁs of about_ZS0,000-tohs”
by 1988, compared with a deficit of 550,000 -tons if the production
continues  to . increase by 2,36%° per ~annum, The production taxget
appears rather too ambitious, but it is necessary: to .note -that the
" country is becoming cautious  about inereasing soybean. imports, which
averaged 315,000 tons during 1981 = 19835"Inuaddition; Indonésia, a
large net exporter of oilseed cake and meal, increased its imports of
soybean cake and meal fromionly 1,000 tons in 1975 t0'115,000'tdnsjin
1981/83. Indonesia might try hard to be practically self-sufficient
in soybéan by'the end of the:. 1280s, though*it'is less likely for the
country to become.an exporter. .. - ' ' '

Domestic  production .of: soybean in . the Philippines is 'small,
though it increased rapidly from 6,000 tons in 1974/76 to 11,000 tons
in 1981/83. The country expects to increase production during the
currént’ development plan, although the quantitative . target .is not
specified. Considering the domestic Uproduction of cocomut, - an
increase in the country's demand for soybean as a source of veégetable
0il will be probably limited, but the promotion of livestock
production is’ expected to increase its’ demand for  soybean cake and
meal, which rose from only 4,500 tons in: 1969/71 to nearly 3D0,000
tons in "1981/83, . B ' _

_ As stated earlier, soybean is considered in Thailand one of - the
"economic crops" to be promoted. ' Since the mid-1970s, domestic
production stayed around 110,000 - 120,000 tons, growing only 0:47%
per annum from 1974/76 to 1981/83. The country so far both exported
and imported soybean, but the volume was swmall in either case,. The
current development plan expects to raise: the yield of soybean by 8.9%
per annum, and if successful, . this  would .increase - the country's
exportable surplus to some extent. Thailand is a net importer -of
oilseed cake and meal contrary to the other three ASEAN countries,  and
virtually all of its imports are soybean cake and meal, averaging
180,000 tons .in 1981/83. Considering. the promotion of livestock
production, the. expected increase in soybean production might largely
go for domestic utilization rather than for export. o

Japan and NICs-3 are expected to continue their heavy reliance on
soybean imports in the later 1980s. Although entireiy dependent on
imports, the demand for soybean ‘in Hong .Kong and Singapore will be
rather limited, and thus Japan and to a lesser extent Korea will be
the major importers. Japan's rate of self-sufficiency is now very
low, and theé on-going crop diversification program for :paddy -fields
will probably. raise it, but the expected increase in production would
be mainly directed to varieties of soybean consumed as food rather
than those for oil extraction.. ~With regard. to Korea; domestic
production declined at an annual rate of '-3.8% from 310,000 tons-in
1974/76 to 235,000 tons in - 1981/83, though the demand increased by
10.9% per- annum to 813,000 tons. BAs already mentioned, the country's
currént - policy appdrently does not emphasize .the improvement . of
saelf-sufficiency in' food crops other thar Trice regardless of the
comparative advantage of doing so. ' Therefore, the -shortfall in
domestic supply would be met primarily by increasing imports, as would
be the case with wheat and maize, ' ' : s
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2. LIVESTOCK SECTOR
2-1 Structure of Production

2-1-1 Overview

Argentina's livestock farming is founded on a wide expanse of land
endowed with extremely favorable natural conditions such as climate,
soils, and topography. It is principally centered in the fertile
Pampa region where cattle, sheep, pigs, and poultry are raised, but
roughly a half of sheep .population is raised in the cold and dry
Patagonian plains ‘south of the Rio Negro with annual rainfalls of less
than 300 mm, The geographical distribution of the livestock is outlined
in Figure IT-2-1.

The characteristics by category of 1livestock can be roughly
summarized as follows: '

(1) cattle

. The total cattle population during the five years from 1979
through 1983 averaged 54.7 million heads, of which a little over 80%
was found in the six provinces in eastern central part of the country
(Buenos Aires, Cordoba, Santa Fe, Entre Rios, La Pampa, and San Luis)
and 17% are in the nine provinces to the north and northeast of these
provinces. In other words, cattle in Argentina are largely brought up
in the Pampa region and areas north of it. The number of dairy cows
was estimated to be 2 million in 1984, accounting for less than 5% of
the total cattle population,

As will be discussed in later sections, the number of beef cattle
follows a c¢yclical trend called the livestock cycle, mainly influenced
by changes in price. As shown in Table II-2-1, the number of cattle
in Argentina has been decreasing after 1979 until recently due to the
liguidation phase of the cycle,

(2) Sheep

According to the livestock'cenSUSes conducted in 1960, 1974 and
1977, and the estimates made by the Secretariat of Agriculture,
Livestock and Fisheries, a- long-term decline is observed in the sheep
population in Argentina. The 1977 census indicated that 50% of sheep
was raised in the five Patagonian provinces {Santa Cruz, Chubut, Rio
Negro, Tierra del Fuego, and Neuquen), 30% in the two provinces in the
Pampa region {Buencs Aires and La Pampa), and 10% in the two
Mesopotamian provinces (Corrientes and Entre Rios).

_ The estimate for 1985 indicates a 26% decline in the population
since 1977. The decline applies to all of the provinces, but the most
affected were the two provinces in the Pampas {-39%) and then the five
Patagonian provinces (-22%). The decrease was comparatively small in
the two Mesdpotamian provinces (-15%) and the other areas (-10%). The
drastic decrease in the Pampa region is attributable to the expansion
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Figure II-2~1 Geographical Distribution of Livestock
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