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Projections of Food Production and Demand Balances
 
in the ADB Developing )ember Countries to the Year 2000
 

Introduction
 

This portion of the overall study analyzes past food trends and
 

assesses the food demand supply prospects of selected developing
 

.member countries (DMCs) of the ADB in2000. Results of the trends
 

analysis for foodgrains and other important food items in the region,
 

and the foodgrains projections to 2000 inthe 20 DMCs are presented
 

here. Specifically, examination ismade of the trends in the produc

tion and consumption of paddy rice, wheat, maize, other coarse grains,
 

and pulses in these countries during the past two decades. Based on
 

output and income trends, projections of country production and demand
 

are made for each foodgraln item;to obtain a scenario of the possible
 

output-demand balances of these commodities by the end of the century.
 

Analysis is made also of the consumption trends of meat, sugar, fats
 

and oils, and fish. Some notes on methodology and the sources of data
 

that are used for these projections are given in Appendix A of this
 

report. The projection methodology for selected cou'tries where
 

trend-based projections required modification is discussed in Appendix B.
 

Foodgrain Production in the DMCs
 

Based on the 1976-80 estimates, the DMCs had an average annual
 

production of 290 million metric tons of foodgrains in that period
 

(Table 1). As may be expected of the production mix of countries in
 

Asia, paddy rice formed the bulk of this output with nearly 190
 

million metric tons or 2/3 of the total. Wheat was a far second with
 

I/ At a 65 percent recovery rate, rice production inmilled terms was
 
about 122 million metric tons.
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*15 percent while the coarse grains (maize and other cereals) accounted
 

for another 15 percent. Pulses, the only noncereal item of the group,.
 

represented only 5 percent of the aggregate foodgrain output in the
 

DMcs.
 

India produces about one-half of the foodgrains output of the
 

DMCs; Indonesia comes next with about 10 percent. Bangladesh,
 

Thailand and Pakistan contribute near equal shares which total 20 per

cent of production; thus, five out of the 20 OMCs account for 4/5 of
 

food production inthese countries. Other significant foodgrain pro

-ducers are Burma and Vietnam with 4 percent each, and the Republic of
 

Korea and the Philippines with 3 percent each.
 

Paddy rice production isreported for all DMCs except Singapore
 

(which shows no output of any of ±he foodgrain items). Itrepresents
 

90 percent or more of the national foodgrain output in 9 countries
 

(Malaysia, Sri Lanka, Bangladesh, Taiwan, Burma, Vietnam, Kampuchea,
 

Laos and Hong Kong) and between 80 and 90 percent in 2 others
 

(Indonesia and Thailand). Among the DMCs, India accounts for almost 40
 

per,:ent of paddy rice output, followed a far second by Indonesia with
 

14 percent.
 

Wheat, the second most important foodgrain of the DMCs, i;
 

reported in8 countries, with India being the largest producer with 70
 

percent. Pakistan accounts for 21 percent while Afghanistan isa far
 

third with 6 percent; India, Pakistan and Afghanistan jointly repre

sent more than 95 percent of wheat production inthe DMCs. Nationally,
 

wheat isthe predominant crop in Afghanistan (63 percent) and Pakistan
 

(58 percent).
 



Maize, the major coarse grain, isgenerally grown inthese
 

countries, though not reported for Hong Kong and Singapore. India
 

accounts for one-third of the DMC maize output while the Indonesia
 

production represents 18 percent; the Philippines and Thailand contri

bute about 15 percent each to the total maize production of the group.
 

The other coarse grains combined represent 9 percent of the total out

put of foodgrains inthe DMCs, with about 90 percent of the crop 
coming from India alone. Within countries, these other cereals are
 

relatively significant in India (16 percent), Republic of Korea (14.
 

percent), Afghanistan (8percent) and inPakistan and Nepal (4 percent
 

each).
 

About 85 percent of the production of pulses inthe DMCs isfrom
 

India where the crop provides a major source of protein in the popula

tion diet and represents 8 percent of the country's foodgrain produc

tion. Pakistan comes as a very far second Inthe level of pulses
 

output with 5 percent of the total production of the crop inthe DMCs.
 

Within countries, however, the crop represents nearly 80 percent of
 

the production of foodgrains in Papua New Guinea.
 

Trends of Foodgrain Production inthe DMs
 

Among the fuodgrain items, wheat had the fastest output growth
 

during 1961-80 with an average rate of increase of 6.3 percent a year
 

(Table 2). With declines in pulses production in India, 4here most of
 

the DMC crop is grown, the output growth of pulses for the group was
 

almost stagnant at 0.1 percent annually. The growth of maizeproduc

tion inthe DMCs was fairly rapid at 2.8 percent a year which was
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significantly faster than the average annual rate of increase in rice
1 

production,of 2.5 percent. Output of other cereals combined expanded
 

at a slowl.l percent a year; as shown earlier, these crops appear to
 

assume national significance in DMCs which have temperate areas. With
 

the rapid growth of wheat output, a production growth rate of almost 3
 

percent a year during the past two decades was achieved by the cereals
 

as a group.
 

Paddy rice output recorded impressively rapid expansion in
 

Pakistan at more than 6 percent a year and in Indonesia at 5 percent
 

a year. Fast growth in rice production also occurred in Sri Lanka,
 

the Philippines and Malaysia at close to 4 percent a year; the
 

Republic of Korea had a fairly rapid rate of increase in rice output
 

of almost 3 percent a year. Except Laos, the Indochina countries
 

showed either very slow growth or declining levels inthe productioh
 

of rice. In the case of heat, very rapid increases in output occurred
 

in Bangladesh, especially in the 1970s; the unusually high production
 

growth rate of more than 10 percent a year in the country may be
 

largely attributable to the still low base of its-wheat output. 
 The
 

same may be said of the production in Nepal with its very rapid annual
 

rate of increase of 7.5 percent. But the large absolute gains in DMC
 

wheat output were really achieved by the major producers, India and
 

Pakistan, where the growth rates were 7.3 percent and 5.7 percent,
 

respectively. 
Both Burma and the Republic of Korea are relatively
 

small wheat producers; but while Burma appears to pursue increased
 

wheat production, as indicated by the 3.1 percent a year growth of the
 



crop in the country, the rapid decline of wheat production in the
 

latter is a likely indication of country policy to rely more on wheat
 

imports rather than grow the crop domestically.
 

The fast growth in demand for animal feed may have generated the
 

rapid rates of increase in maize production of more than 5 percent a
 

year in Taiwan, Thailand, Sri Lanka and the Philippines during
 

1961-80; in the case of Thailand, however, about 2/3 of maize output
 

in the late 1970s was exported. Growth rates of miaize production in
 

India and Indonesia, which together account for more than half of DMC
 

output, were relatively much slower at less than 2 percent annually.
 

Pakistan achieved a fairly rapid rate of increase of more than 3 per

cent a year. Of concern is the maize production decline in Nepal
 

where the crop represents a fifti of total food-rain output in the
 

country. In the case of the other coarse grains, production increases
 

had been slow in India (1.2 percent) and negative in the Republic of
 

Korea; these two countries account for 93 percent of the DMC output of
 

these cereals. Very rapid increases in the production of other coarse
 

grains occurred in Thailand and Vietnam (both more than 10 percent)
 

but part of this stems from the still low level of coarse grain output
 

in these countries.
 

The almost stagnant growth of the production of pulses in the
 

DMCs is attributable to the output declines in Pakistan and, although
 

slightly, India. These two countries, together with Bangladesh, where
 

output growth was only 0.8 percent a year, represent more than 90 per

cent of the production of pulses in the DMCs. Output increases of
 



-6

pulses were, however, rapia in Fiji, Sri Lanka, Th3iland, Taiwan, the
 

Republic of Korea and Indonesia which jointly contribute only about 5
 

percent of the DMC crop.
 

Taking the foodgrains as a 
group, average annual production
 

growth rates of 4 percent or more were achieved in Indone*ia, Pakistan
 

the Philippines and Sri Lanka during 1961-80; the fastest production
 

increase was in Pakistan at 4.3 percent a 
year. Average annual output
 

gpowth rates of between 3 percent and 4 percent a year occurred in
 

Malaysia, Papua New Guinea and Thailand while those for Burma, Fiji,
 

India, Republic of Korea, and Laos were between 2 and 3 percent.
 

Contributors to DMC Foodgrain Production Growth
 

Among the foodgrain items, paddy rice was the largest contributor
 

to the growth of production of these commodities in the DMCs between
 

1966-70 and 1976-80; it accounted for more than 60 percent ot 
the
 

total increment in foodgrain output of over 70 million metric tons
 

during the period (Table 3). This can be expected since paddy rice is
 

the most important basic staple of the region, representing about 2/3
 

of the DMC production of foodgrains in the earlier period. 
 The most
 

notable contributor to output growth, however, was wheat, which, as
 

seen earlier, recorded the fastest rate of increase in production.
 

Wheat's share of the overall growth in output was almost one-half the
 

contribution of paddy rice although the relative proportion of wheat
 

in the total production of foodgrains in the DMCs in 1966-70 was only
 

11 percent. 
 The coarse grains, maize and other cereals, accounted for
 

8 percent of the production increment while the share of pulses was
 

only 2 percent.
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India accounted for more than half of the increase in DMC
 
foodgrain output from the late 1960s to the late 1970s, with Indonesia'.
 
a 
far second with 14 percent. Pakistan and Thailand had near equal
 
contributions of 8 percent and 7 percent, respectively, of the output
 
Increment. 
These four countries together contributed over 4/5 of the
 
growth of foodgrain production 
la the DMCs during the period. About 5
 
percent of the incremental output came from the Philippines and 4 per
cent each from Bangladesh and Burma. 
Compired to the relative
 
foodgrain production shares of these countries during 1966-70, percen
tage contributions to the total DMC output increase were larger in
 
India, Pakistan, the Philippines and, especially, Indonesia, about
 

equal in Thailand and Burma, but much less inBangladesh.
 

About 3/4 of the growth of foodgrain production inthe DMCs
 
during 1961-80 could be attributed to increases incrop yields and 1/4
 
to increases in harvest area. 
(Table 4). Improvement incrop yields
 
contributed more than area expansion to production growth inpaddy
 
rice (70:30), wheat (57:61), and pulses (85:15); the slow increases in
 
pulses output could be attributed wholly to the growth inyields as
 
overall harvested area declined. The contribution of crop yield was
 
less than that of area expansion only inthe case of maize (39:61).
 

Among DMCs, growth incrop yields was the sole contributor to the
 
increase of foodgrain output in 1961-80 inthe Indochina countries,
 
the Republic of Korea and Taiwan where harvested area of these crops
 
declined during the period. 
Crop yield was the major contributor to
 
output growth inAfghanistan, Burma, Indonesia, Pakistan and the
 
Philippines. 
On the other hand, area expansion largely accounted for
 



the production growth of foodgrains in the Pacific Islands, Sri 
Lanka
 

and Thailand, and was the sole source of output Increases in Nepal
 

which had decreases of yields in all foodgrain items. Near equal
 

contributions of area expansion pnd crop yields to production growth
 

occurred in Bangladesh and Malaysia.
 

Foodgrain Consumption in the DMCs
 

Annual foodgrain consumption of the DMCs rose from 227 million
 

metric tons during 1966-70 to about 304 million metric tons during
 

1976-80, representing an increase of more than one-third between these
 

periods. (Table 5). The biggest relative increase in the domestic
 

utilization of these commodities was in wheat, which expanded by 62
 

percent, followed closely by maize with 56 percent. Paddy rice con

sumption went up by 30 percent while that of other cereals and pulses
 

together rose by only 11 percent. Like in production, India accounts
 

for about one-half of the total consumption of foodgrains of the DMCs;
 

following far second and third are 
Indonesia and Bangladesh with 10
 

percent and 7 percent, respectively.
 

Consumption distribution among foodgrains. Based on 1976-80
 

averages, peddy rice and wheat respectively represent 61 percent and
 

18 percent of DMC foodgrain consumption (Table 6). Comgared to their
 

output shares during the period, these consumption shares were 4 per

centage points below for paddy rice and 3 percentage points above for
 

wheat. The indicated utilization shares for maize (7 percent), other
 

cereals (9percent), and pulses (5percent) were about equal to the
 

production shares of these commodities. Consumed wheat imports signi



ficantly raised the consumption share of wheat and reduced that of
 

rice relative to their output shares in half of the DMCs, especially in
 

the Republic of Korea, Malaysia, Sri Lanka and Taiwan. Domestic use
 

of wheat in the Pacific Islands and Sri Lanka, which are nonproducers
 

of the commodity, accounted for 1/3 and 1/4 of total focrdgrain utili

zation. In the Republic of Korea, Malaysia and Taiwan, the consump

tion share of wheat was 14 percent. These three countries also had
 

high domestic utilization shares of maize, mostly imports, reaching a
 

third of foodgrain consumption in Taiwan and about equalling those of
 

wheat in the Republic of Korea and Malaysia. With most of its corn
 

production for export, Thailand had a 
foodgrain consumption distribu

tion dominated by paddy rice at 95 percent. 
 The pattern of foodgrain
 

consumption in Afghanistan, India and Nepal during the 1976-80 period
 

closely followed the pattern of their foodgrain production. Hong Kong
 

and Singapore (comprising mothers") are mainly foodgrain consumers
 

and their joint consumption distribution reflected the pattern of
 

their import demand for these commodities.
 

Trends in foodgrain consumption. -Total domestic utilization of
 

foodgrain in the DMCs expanded at an average rate of 2.9 percent a
 

year between 1966-70 and 1976-80 (Table 7). As indicated earlier,
 

wheat consumption had the fastest growth with an average annual 
rate
 

of increase of 5 percent; maize followed closely with 4.5 percent
 

while rice had 2.7 percent. Growth in the use of other cereals and
 

pulses in the DMCs had been very slow, their combined consumption
 

increasing by only 1.1 percent a year between the late 1960s and the
 



late 1970s. Utilization of wheat increased by more than 10 percent a
 

year in Indochina and Indonesia and by 7-10 percent a year in
 

Bangladesh, Nepal, Taiwan and Thailand. 
Very rapid growth of maize
 

consumption occurred in the Republic of Korea, the Pacific Islands,
 

Sri Lanka, and again Taiwan and Thailand. The high growth rates of
 

wheat and/or maize utilization in Indonesia, the Pacific Islands, Sri
 

Lanka and Thailand were also on account of the still low levels of
 

consumption of these commodities in those countries.
 

Taiwan exhibited the fastest growth in foodgrain use among the
 

DMCs with more than 6 percent a year, due largely to rapid growth bn
 

maize and wheat consumption. The Pacific islands of Fiji and Papua
 

New Guinea had a 5-percent annual growth in the utilization of
 

foodgrains, which was mostly attributable to increases in the consump

tion of coarse grains and pulses. Foodgrain consumption had been
 

rapid also in Indonesia and the Philippines, both recording average
 

growth rates of 4.5 percent a year. Indonesia's paddy rice consump

tion expanded by nearly 5 percent annually while maize utilization in
 

the Philippines averaged 6.5 percent. 
 Like in Taiwan, the Republic of
 

Korea's 4.3-percent growth rate infoodgrain consumption came from the
 

fast growth in maize and wheat consumption which together accounted
 

for about 30 percent of the country's total foodgrain utilization.
 

Distribution of foodgrain consumption among usos. 
Of the average
 

yearly utilization of foodgrains in the DMCs during 1976-80, about 200
 

million metric tons or almost 2/3 was consumed directly for food, 31
 

million metric tons or 10 percent was used for animal feed and the
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remaining 1/4 went to other uses (Tables 8.and 9). Use distribution of
 

the wheat, paddy rice and pulses group, which accounted for 84 percent
 

of total foodgrain utilization during the period, generally determined
 

the overall pattern of foodgrain consumption, with 65 percent of these
 

items used directly for food, 8 percent for feed and 27 percent for
 

nther uses. Rice and wheat bran were mostly accounted for by feed
 

use while seeds and processing waste of paddy rice largely contributed
 

to the amount under other uses. Food use still represents a signifi

cant portion of the consumption of maize and other ce;eals in the
 

DMCs, accounting for 68 percent of the coarse grains utilized in
 

1976-80; only one-fifth of the coarse grain consumption during the
 

period was reported for animal feed. With little reported waste from
 

these foodgrain items, seeds accounted for much of the 12 percent that
 

went to other uses.
 

Direct human consumption represented 3/4 or more of domestic
 

foodgrain utilization in Afghanistan, the Pacific Islands and
 

Pakistan, but accounted for less than half of' utilization in Taiwan,
 

Thailand, and Hong Kong and Singapore. Use for animal feed accounted
 

for over 40 percent of foodgrain consumption in Taiwan and in Hong Kong
 

and Singapore, about 1/4 in the Republic of Korea and Malaysia, and
 

15-16 percent in the Philippines and Thailand. Animal feed still
 

1/ For pulses in particular, about 80 percent of DMC utilization of
 
the commodity was directly for food, 9 percent for feed and 11 percent
 
for other uses; only India, Pakistan and, to a very small extent,

Bangladesh reported use of pulses for animal feed.
 



represents less than 10 percent of foodgrain utilization in about half.
 

of the DMCs.
 

Except in Indochina and Thailand, more than 60 percent of the
 

paddy rice, wheat ahd pulses consumed in the DMCs was fdr direct use
 

as food; food use of these commodities was 58 percent in Indochina and
 

49 percent in Thailand, two countries whtch showed other uses
 

exceeding 1/3 of the consumption of these foodgrain items. The use of
 

paddy rice and wheat for animal feed, mostly inthe form of imported
 

bran, was almost 30 percent of their total utilization in Hong Kong
 

and Singapore; Malaysia and Thailand had 15-16 percent while the rest
 

of the DMCs showed less than 10 percent. In the case of maize and
 

other cereals, food use accounted for 70 percent or more of their
 

domestic consumption in half of the DMCs, the highest being 86 percent
 

in Sri Lanka. The use of maize and other cereals use directly as food
 

represented 23 percent of total coarse grains consumption in Hong Kong
 

and Singapore, 14 percent in Malaysia and only 5 percent in Taiwan.
 

The relative share of feed use in the -total consumption of coarse
 

grains varied widely in the DMCs, ranging from.6 percent in Sri Lanka
 

to 90 percent in Taiwan. Four other DMCs reflected feed use shares of
 

less than 10 percent of coarse grain utilization--Bangladesh, Burma,
 

India and Nepal; besides Taiwan, more than half of coarse grain con

sumption for animal feed was recorded for Malaysia (81 percent), Hong
 

Kong and Singapore (70 percent) and the Republic of Korea (57 percent).
 

Trends of food and feed uses of foodgrains. As shown earlier,
 

foodgrain consumption in the DMCs increased at an average annual rate
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of 2.9 percent between 1966-70 and 1976-80. Food and feed uses of
 

these commodities averaged annually by 2.8 percent and 4.7 percent,
 

respectively (Table 10). 
 Growth in the total utilization of wheat,
 

paddy rice and pulses was 3.0 percent a year which was also the
 

average yearly increase in the use of these items directly for food.
 

The raLe of increase in the use of wheat, paddy rice and pulses for
 

feed was slightly higher at 3.3 percent but, as noted earlier, less
 

than 10 percent of these commodities went to animal feed during the
 

period. Consumption of maize and other cereals increased by 2.3 per

cent a 
year, their use for feed expanding a very rapid annual rate of
 

almost g percent while food use increased by only 1.4 percent a year.
 

Foodgrain consumption for animal feed rose most rapidly between
 

the late '960s and the late 1970s in Taiwan, the Republic of Korea and
 

the Pacific Islands where average annual rates of growth exceeded 10
 

percent; yearly increases in consumption for food use in these
 
1/


countries were 1.1 percent, 2.4 percent and 4.5 percent, respectively:
 

Foodgrain use for animal feed expanded by almost 7 percent a 
year in
 

Hong Kong and Singapore and by slightly over 6 percent in Malaysia.
 

Indonesia and the Philippines exhibited fairly rapid increases in both
 

food use (more than 4 percent a year) and feed use (nearly 6 percent a
 

year). India and Pakistan recorded about equal yearly rates of growth
 

in food and feed uses of foodgrains of about 2.6 percent land 4.0 per

cent, respectively. The increasing share of feed use in foodgrain uti

T-The very high growth rates of feed use in the Pacific Islands may

Fe largely attributed to the low base of the feed data for Fiji and
 
Papua New Guina.
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lization can be expected as more than 60 percent of the DMCs,
 
representing about 45 percent of the amount of foodgrains utilized for
 
animal feed by the group, had annual growth rates in feed use exceeding
 

3 percent.
 

The fastest growth in the consumption of wheat, paddy rice and
 
pulses, the major foodgrains for direct food use, occurred in
 
Indonesia at 5 percent a
year; increases of more than 4 percent
 
annually were recorded also for the Pacific Islands and Pakoistan and
 
of more than 3.5 percent a 
year in the Republic of Korea and the
 
Philippines. 
Slow growth of less than 2 percent a year in the con
sumption of these items occurred in Afghanistan, Bangladesh,
 
Indochina, Hong Kong and Singapore, and Taiwanj. 
 In the case of maize
 
and other cereals, the main foodgrtin items for animal feed, very

rapid growth in consumption ,veraging 10 percent or more a 
year was
 
experienced in the Republic of Korea, the Pacific Islands, Taiwan and
 
Thailand, while annual increases of 6-10 percent were shown by Burma,
 
Malaysia, the Philippines, and Hong Kong and Singapore. 
As reflected
 
by the consumption of wheat, rice and pulses, the low rates of growth

in food use 
inAfghanistan, Bangladesh, Indochina and Nepal suggest
 
declining per capita food availability in these countries but similar
 
slow growth in the higher income countries of Hong Kong, Singapore and
 
Taiwan would be indicative of changes in consumption patterns toward
 
better quality food items. 
 The latter appears to be confirmed by the
 
rapid growth of feed use in these countries, as suggested by the con
sumption of coarse grains. 
Fast growth in demand for foodgrains for
 



use as food may be expected for Indonesia and Pakistan, and for use as
 

both food and feed for the Republic of Korea, Malaysia, the Pacific
 

Islands and the Philippines. The rapid growth of foodgratn demand for'
 

feed use in Taiwan and in Hong Kong and Singapore can be expected to
 

continue or, more likely, accelerate.
 

Projected Surpluses and Deficits of Foodgrains in 2000
 

Table 11 summarized the projected surpluses and deficits for the
1/
 
DMCs in the year 2000. In this section some key results are briefly
 

summarized.
 

The DMCs as a group show a projected deficit of over 40 million
 

metric tons in 2000, with the largest deficits of about 18 million
 

metric tons in paddy rice and 17 million metric tons in maize. There
 

are smaller deficits in wheat (4.3 million metric tons) and pulses
 

(4.8 million metric tons) and a surplus of 3.4 million metric tons in
 

other cereals.
 

Most of the deficit in paddy rice is accounted for by India,
 

Indochina, Bangladesh, and Indonesia. In India, the growth rate in
 

production of 2.3 percent lags somewhatbehind the growth in demand,
 

despite the low projected growth in income. Indochina is difficult to
 

assess due to lack of data and past dislocations in production. Using
 

trend-based projections for yield and no growth in 
area rather than
 

the..trend negative growth production will be considerably lower than
 

demand in2000. Although Bangladesh is projected to improve upon its
 

trend production growth record, production growth will still be lower
 

than demand growth, due to the relatively rapid projected growth in
 

I/ The projected surpluses and deficits given in Table 11 
are based on

modified trend-based projections of output and demand projections
 
based on the trend growth of per capita incomes.
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population. If Bangladesh succeeds in policies to reduce the popula

tion growth to government targets, about half the projected deficit
 

could be eliminated. Indonesia is projected to experience increasing
 

deficits due to a slowdown in production growth and continued strong
i_/ 
growth in real Income.
 

The main surplus countries are Pakistan and Thailand. Pakistan
 

has Increased production rapidly over the past two decades, and while
 

we have projected a slowdown from the 6.3 percent trend growth, we
 

still project a strong 4.4 percent annual rate of growth in production
 

which will generate a large surplus by 2000. Thailand is projected to
 

maintain an exportable surplus based on trend growth in production.
 

Indonesia and the Republic of Korea are projected to have largest
 

deficits inwheat (about 4.3 million metric tons each), with
 

Bangladesh, Indochina, Malaysia, the Philippines, Sri Lanka, and
 

Taiwan all having deficits in excess of one million metric tons. With
 

the exception of Bangladesh, there is essentially no wheat production
 

in these countries. Bangladesh has experienced phennmenal growth in
 

wheat production over the past several years, and while these rates
 

cannot be maintained, we have projected continued rapid growth of 8.46
 

percent per year. This reduces but does not eliminate the deficits.
 

India and Pakistan are projected to have large exportable sur

pluses of wheat. Indian wheat production is projected to grow at 3.46
 

percent per year, about half the trend growth. This is sufficient to
 

T'/The growth indications cited here for Indochina and Bangladesh are
 
shown inTable 14 for output and Table 18 for population. (See also
 
Appendix B for the projection methodology in individual countries.)
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allow for large surpluses in 2000 due to the slow projected growth in
 

per capita income. However, should ndia achieve per capita income
 

growth rates nearer the average of the other DMCs (inthe 2-3 percent
 

range, rather than the trend 1.26 percent), the surplus in wheat would
 

be largely eliminated. Pakistan is projected to show strong produc

tion growth of 4.4 percent per year (about three-fourths of the trend
 

rate), which will generate a substantial surplus.
 

The deficit inmaize is due almost entirely to Taiwan and Korea,
 

where rapid growth in feed demand for maize will result in large defi

cits.. Malaysia and the Philippines are projected to have deficits in
 

excess of one million metric tons. Thailand is the only DMC with a
 
significant projected exportable surplus, with projected production
 

growth of 3.14 percent annually, providing a surplus of 5.61 million
 

metric tons.
 

India isprojected to produce over 90 percent of other cereals in
 
the region, and production growth due to continued steady growth in
 

yields, combined with the slow income growth is projected to provide
 

an 8 million net surplus. Taiwan is projected to be the only major
 

importer of other cereals.
 

India is the only large producer of pulses, and relatively slow
 
growth in both area and yield are projected to result in a deficit of
 

3.9 million metric tons. 
 Pakistan is projected to have a deficit of
 

nearly one million metric tons, while Thailand is projected to have
 

a surplus of 0.42 million metric tons.
 

L/ bee detailed country study in Executive Summary of the report.
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Table 12 shows the projected levels of foodgrain production and,
 

based on assumed "low" and "high" average annual growth rates of per
 
1/


capita incomes, of foodgrain demand in the DMCs by the year 2000.
 
The resulting projections of foodgrain surpluses and deficits are pre

sented in Table 13. Production shortfalls in total foodgrains are
 

projected for the DMCs as a group under both of the assumed rates,
 

ranging from 25 million metric tons to about 65 million metric tons 

for low and high income growth, respectively. Except in other r 
cereals, for which surpluses are projected, the individual foodgrains 

show deficits for both income growth assumptions by the end of the 

century. 
Most of the projected deficits under the low income-growth
 

case would be in paddy rice and maize whose indicated shortfalls are
 

more than 12 million metric tons.each; the deficit in wheat is pro

jected at only less than half a million metric tons as significant
 

surpluses are indicated for India and Pakistan.
 

With high income growth, the paddy rice deficit in the DMCs would
 

more than double while that of maize would rise 1 1/2 times.
 

Projected shortfalls in wheat and pulses would increase considerably
 

because of their relatively higher income elasticities compared to the
 

other foodgrains; the wheat deficit would expand to over 9 million
 

metric tons and the shortlFall in pulses, about 95 percent 'f which
 

would be in India, would increase almost fourfold to more than 15
 

million metric tons.
 

1/ See Tables 18 and Appendix A regarding the income growth assump
tions used in the study.
 



Three DMCs (Burma, Pakistan and Thailand) are projected to be
 

surplus countries in total foodgrains by the end of the century under
 

both Income growth assumptions. India would be in a surplus position
 

by almost 14 million metric tons at low income growth but projected to
 

be in deficit by more than 7 million metric tons at high income
 

growth, mainly because of the shortfall in pulses. The projections
 

for all other DMls show deficits in total foodgrains under both low
 

and high growth rates of income.
 

(Tables 14-17 present supporting data on the trend and modified
 

projections of foodgrain production In the DMCs to the year 2000. 
One
 

can note the countries and foodgraln crops for which trend-based pro

jections of area and yields have been modified before output projec

tions were matched with demand projections to obtain the projected
 

foodgrain surpluses and deficits cited in the preceding discussions.)
 

Trends in the Consumption of Meat, Sugar, Fats and Oils, and Fish
 

Meat. Annual meat consumption in the DMCs during 1976-80
 

averaged 5.39 million metric tons (Table 19). The three major con

sumers of meat during the period were India with 14 percent, Indochina
 

with 13 percent and the Philippines with 12 percent. Substantial
 

quantities were also consumed in Pakistan (10 percent), Taiwan (9
 

percent), Thailand (8percent), Hong Kong and Singapore (7percent),
 

and Indonesia (7percent). Between 1961-65 and 1976-80, DMC meat con

sumption rose 1 1/2 times, representing an average annual growth rate
 

of 2.6 percent.
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Among the DMCs, growth of meat consumption between the early 1960s
 

and the late 1970s was most rapid in Taiwan at nearly 10 percent a
 

year, followed by the Republic of Korea with about 8 percent a year.
 

The Pacific Islands of Fiji and Papua New Guinea also recorded a very
 
1/rapid rati of increase in meat consumption of 6 percent annually.
 

Fairly rapid annual growth rates of meat consumption were also indi

cated for Hong Kong and Singapore, Malaysia and Burma which had be

tween 4 and 6 percent. Both Indochina and the Philippines showed
 

increases averaging 3.5 percent a year. Very slow growth in meat con

sumption of less than 1 percent a 
year were reflected by Afghanistan
 

and Bangladesh. Itmay be noted that, with but few exceptions, the
 

DMCs with fast growth inmeat consumption were also those with rapid
 

increases in the consumption of fobdgrains for animal feed.
 

Sugar. During 1978-80, average annual consumption of sugar in
 

the DMCs amounted to nearly 26 million metric tons, of which 15 metric
 

tons or nearly 60 percent was accounted for by India alone. Following
 

far second and third were Pakistan and Indonesia with 12 percent and 7
 

percent, respectively. Sugar consumption in the DMCs expanded at an
 
I/


average yearly rate of 3.7 percent between 1966-68 and 1978-80. The
 

Republic of Korea exhibited the fastest rate of increase in-sugar con-


I/ As with foodgrains, the data on meat consumption inFiji and Papua
 
New Guinea have a low base.
 

2/ For comparable data on the past and recent consumption of sugar,

Tats and oils, and fish, the observdtion periods used here are 1966-68
 
and 1978-80. Discussions make use of Tables 20 and 21.
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sumption of more than 10 percent a year. Very rapid growth in the
 

consumption of sugar also occurred in Taiwan (10 percent) and Thailand
 

(8 percent). Sugar consumption growth rates of 5-6 percent were also
 

recorded for Indonesia, Nepal, the Philippines and Malaysia. However,
 

declines in sugar consumption between the two periods were observed in
 

Bangladesh, Burma and in Hong Kong and Singapore.
 

Fats and Oils. The DMCs consumed an *estimated 8 million metric
 

tons of fats and oils a year during 1978-80. And as in the case of
 

sugar, India had the major share, which represented about 53 percent
 

of the total; Pakistan and Indonesia each accounted for about 11 per

cent. Growth in fats and oils consumption of the DMCs averaged a
 

rapid 4.6 percent a year from 1966-68 to 1978-80, which raised the
 

total consumption of these commodities 1.7 times between these
 

periods. Annual consumption increases exceeding 10 percent were
 

recorded by the Republic of Korea and the Pacific Islands. Rapid
 

growth infats and oils consumption averaging 6-8 percent a year also
 

occurred in Taiwan, Indonesia and Pakistan. Both India and Malaysia
 

had 4 percent annual growth rates. Very slow growth of less than 1
 

percent a year were observed for Bangladesh, Burma and Sri Lanka;
 

declining consumption of fats and oils between the reference periods
 

were indicated for the Indochina countries.
 
1/

Fish. Based on available statistics of fish consumption in the
 

DMCs, distribution among countries appears less skewed than those for
 

T7 The limitations of the data on fish are well recognized, es
pecially for countries whose food balance sheets are based on the
udisappearance" concept. While the trend indications may be relied on
 
for general directions, the absolute estimates should be treated with caution.
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fooJgrains, sugar and fats and oils. Although largest among the DMCs,
 
India's consumption of fish during 1978-80 represented less than 1/5
 

of the total for the group. Indonesia was second with 14 percent,
 

followed closely by the Philippines and the Republic of Korea with 12
 

percent and 10 percent, respectively. Countries with fish consumption
 

shares of 5 percent or more of the DMC total Include Bangladesh,
 

Malaysia, Taiwan and Thailand. Data indicate that the DMCs consumed
 

an average of about 10 million metric tons of fish annually during the
 

1978-80 period. Between 1966-68 and 1978-80, growth of fish consump

tion inthe DMCs as a group averaged 3.2 percent. 
The most rapid
 

growth inconsumption occurred inthe Republic of Korea at about 8
 

percent a year. Annual growth of fish consumption inMalaysia and
 

Nepal 
were recorded at 7 percent and inTaiwan at 6 percent. Fish
 

consumption between the reference periods appeared to have stayed
 

relatively constant inAfghanistan and declined inboth Bangladesh and
 

Sri Lanka.
 

In summary, the consumption trends for meat, sugar, fats and
 

oils, and fish inthe DMCs suggest rapidly increasing demand for all
 

these commodities inthe fast growth economies of the Republic of
 

Korea, Malaysia and Taiwan. Very rapid consumption growth rates were
 

reached for all four commodities inthe Republic of Korea, Tor meat,
 

sugar and fats and oils inTaiwan, and for fish inMalaysia. For the
 

rest of the four commodities inTaiwan and Malaysia, annual increases
 

inconsumption were 4-6 percent. Increases in demand for meat, sugar,
 

fats and oils, and fish may be expected also in several of the other
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DMCs where rapid consumption growth has occurred inone or more of
 

these commodities. Rapid growth inconsumption isreflected for fats
 

and oils together with sugar in Indonesia, with fish In India and
 

Pakistan, and with meat inHong Kong and Singapore, for sugar and fish,
 

in Thailand, for sugar inthe Philippines, and for meat inBurma.
 

I/ For this listing an average annual growth rate of 4 percent is
 
Termed as "rapid." Rapid growth rates are also observed for fish and
 
sugar inNepal and for meat and fats and oils inthe Pacific Islands
 
but the low levels of consumption in these countries tend to
 
exaggerate percentage changes.
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ADB Project
 

Table 1. Average Annual Foodgrain Production of ADB Developing Member Countries,
 

1976-80 Averages
 

(inthousand metric tons)
 

Pad Other a/ All
 
Country 
 Rice Wheat Maize Cereals Pulses Fodrains
 

1. Afghanistan 427 2,753 779 
 371 57 4,388
 

2. Bangladesh 19,211 504 2 55 237 20,009
 

3. Burma 10,609 68 82 53 314 11,125 

4. India 73,866 31,335 6,102 23,488 11,642 146,a33
 

5. Indochina 12,961 
 - 577 29 136 13,703
 

6. Indonesia 25,478 - 3,390 5 310 29,183
 

7. Korea, Rep. of 7,594 59 113 1,277 56 9,099
 

8. Malaysia 1,924 - 17 - 1,941
 

9. Nepa; 2,302 403 
 707 158 47 3,617
c/
 
10. Pacific Islands- 26 - 5 5 23 59
 

11. Pakistan 4,612 9,391 344 700 739 
 16,287
 

12. Philippines 7,043  2,950 - 52 10,045
 

13. Sri Lanka 1,824 - 22 23 17 
 1,886
 

14. Taiwan 3,419 2 106 
 12 40 3,579
 

15. Thailand 16,055 
 - 2,718 225 272 19,270
 

16. Others 1 - - - I 

Total 187,353 44,515 18,416 26,401 13,940 290,625
 

a/ including millet, sorghum, barley, oats or rye.

F/ Kampuchea. Laos and Vietnam.
 
c/ Fiji and Papua New Guinea.
 
a/ Hong Kong and Singapore.
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ADB Project 


Table 2. Average Annual Growth Rates of Foodgrain Production inADB Developing Member
 
Countries, 1961-80 

Paddy Other a All 
Country Rice Wheat ize Ce-eals Pulses Food rains 

1. Afghanistan 1.55 1.61 0.56 -0.42 1.63 1.21
 

2. 	Bangladesh 1.66 * -5.46 -0.41 0.75 1.79 

3. Burma 	 2.20 3.99 2.60 0.56 1.93 2.19
 

4. 	India 2.32 7.27 1.85 1.19 -0.07 2.63
 

5. 	Indochina 0.14 .- 0.78 * 1.06 0.20 

6. 	Indonesia 4.98 - 1.30 ** 3.38 4.41
 

7. 	Korea, Rep. of 2.91 -7.32 * -0.26 5.14 2.27 

8. 	 Malaysia 3.80 - 3.95 - - 3.80 

9. 	Nepal 0.67 7.50 -1.17 1.04 -0.13 0.73

c/
 

10. 	 Pacific Islands 1.24 - * , 2.81 2.97 

11. 	 Pakistan 6.30 5.69 3.23 -0.55 -1.04 4.78
 

12. 	 Philippines 3.81 - 5;70 - 2.42 4.31
 

13. 	Sri Lanka 3.99 - 5.90 - 8.86 4.00 

14. 	 Taiwan 1.39 7.77 1.85 5.46 1.49
 

15. 	 Thailand 2.34 - 8.57 * 6.53 3.08 

** ....16. 	 Others- ** 

Total 2.49 6.37 2.77 1.10 0.13 2.68 

a/ 	Including millet, sorghum, barley, oats or rye.
 
Kampuchea, Laos and Vietnam. 

c Fiji and Papua New Guinea. 
d_/ Hong Kong and Singapore. 
*More 	than 10 percent. **Less than -10 percent.
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Table 3. Conodity and Country Contributions to Foodgrain Production Growth inthe IMCs,
 
1966-70 to 1976-80 

Commod Ity/Country Production 
1966-70 Average 1976-80 Average 

Production Increase 

By Comodity. (000 T) (000 MT) (000 (perc-enl 

Paddy Rice 144,786 187,353 4;L. 61 

Wheat 23,921 44,515 20,594 29 

Maize 14,901 18,416 3,515 5 

Other Cereals 24,321 26,401 2,080 3 

Pulses 12,630 13,940 1,310 2 

Total 220,559 290,625 70,066 100 

By Country 

India 110,263 146,433 36,170 52 

Indonesia 19,386 29,133 9,797 

Pakistan 10,722 16,287 5,565 8 

Thailand 14,557 19,270 4,713 7 

Philippines 6,411 10,045 3,634 5 

nangladesh 16,975 20,009 3,034 4 

Burma 8,149 11,125 2,976 6 

Others 34,096 38,273 4,177 6 

Total 220,559 290,625 70,066 100 
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ADB ProJect 

Table 4. Relative 'Contributions of Area Harvested and Yields per Hectare to Growth 
of Foodgrain Production inADB Developing Member Countries, 1961-80 

(percent) 

a,/
 
Paddy Rice Wheat Maize Other Cereals .Pulses "All Foodgra


CountrU Area Yield Area Yield Area Yield Area Yield Area Yield Area Yield
 

1. 	Afghanistan * 100 20 80 * 100 * 86 14 12 88 

2. 	Bangladesh 49 51 57 43 * 100 * * 100 * 51 49 

3. 	Burma 12 88 54 46 * 100 100 *- 84 16 19 81 

4. 	India 30 70 47 53 79 21 * 100 * 100 19 81 

5. 	Indochina * 100 - - 100 * 100 * 30, .70 * 100 

6. 	Indonesia 29. 71 - - * 100 * * 100 * 23 7 

7. Korea, Rep. 
of 10 90 * 100 * 100 100 21 79 * .100 

8. 	Malaysia 52 48 - - 54 46 - - - - 52 .48 

9. 	Nepal 100 *100 * 100 * 100 * 100 * 100 * 

10. Pacific 
Is.1andsc_/ 73 27 - - 76 24 81 19 91 9 85 15 

11. Pakistan 42 58 31 69 60 40 * 100 * * 24 76 

12.. Philippines 18 62 - - 60 40 - - 0.16 84 43 57
 

13. Sri Lanka 74 26 - - 90 10 100 * 98 2 78 22 

14. Taiwan * 100 * 100 63 32 * 100 14 84 * 100 

15. Thailand 61 39 - - 100 100 * 100 * 77 23
d/
 

16. 	Others- * * . . .. .. . • • 

Total 30 70 43 57 61 39 * 100 15 85 25 75 

a/ Including millet, sorghum, barley, oats or rye.
 
F/ Kampuchea, Laos, and Vietnam.
 
/ Fiji and Papua New Guinea.
 

Hong Kong and Singapore.

• Negative.
 



Table 5 . Distribution of the Total Domestic Utilization of Foodgralns
Among Crops in the ADB Developing Member Countries, 1966-70 and 1976-80 Averaaes 

(in thousand metric tons)
 

Country 
 1966-70 Averaqe 
 1976-80 Average

Wheat 
Paddy Maize Other Cereals Wheat Paddy Maize Other Cerei


Rice and Pulses Rice and Pul!
 

Afghanistan 2,387 389 741 438 2,847 434 779 432 

Bangladesh 764 17,021 6 386 1,675 199891 2 328 
Burma 60 7,016 52 25i 75 9,699 73 344 

India 
a/ 20,372 54,953 5,564 31,318 32,425 72,832 6,301 34,864 

Indochina- 333 13,546 418 154 994 13,385 680 182 

Indonesia 268 16,831 2,900 259 839 27,017 3,319 335 
Korea, Rep. of 1,126 5,283 138 1,938 1,851 7,515 1,947 1,577 

Malaysia 309 1,776 189 90 479 2,433 463 115 
Nepal 198 1,825b/ 801 197 405 2,225 704 204 

Pacific Islands- 52 66 3 24 77 106 10 44 

Pakistan 6,384 2,481 719 1,479 10,376 3,661 846 1,486 

Philippines 494 4,662 1,644 79 694 6,733 3,079 152 

Sri Lanka 398 1,678 17 100 634 2,040 28 39 
Taiwan 448 3,089 314 174 1,037 3,055 2,430 861 

Thailand 
c/ 

44 11,250 89 137 110 14,038 366 233 

Others- 308 594 254 125 462 602 578 128 
TOTAL 33,945 142,460 13,849 37,149 54,980 185,666 21,605 41,324 

a/ Kampuchea, Laos and Vietnam.
 
V/ Fiji and Papua New'Guinea
 
'E Hong Kong.and Singapore.
 

Source of basic data: FAO, "Agricultural Supply Utilization Accounts Tape, 1981," Rome: 
 19E
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Table 6 . Commodity Shares inthe Total Domestic Utilization of Foodgrains
in the ADB Developing Member Countries, 1976-80 Averages
 

Country Wheat Maize
Paddy Other Cereals Pulses
 

Rice
 

(percent)
 

Afghanistan 63 10 17 9 
 1 

Bangladesh 8 91 - * 1 

Burma 1 95 1 * 3 

India 22 50 4 16 8a/
 
Indochina 7 88 4 * 1
 

Indonesia 3 86 10 
 1
 

Korea, Rep. of 14 58 15 12
 

Malaysia 14 70 13 2 1
 

Nepal 11 63 20 5 1
b/
 
Pacific Islands- 33 45 4 
 7 11 

Pakistan 64 22 5 4 5 

Philippines 7 63 29 1 * 

Sri Lanka 23 74 1
1 1
 

Taiwan 14 33
41 11 1
 

Thailand 1 95 2 1 1
c/
 
Others- 26 34 33 
 6- 1
 

TOTAL 18 61 7 9
 

a/ Kampuchea, Laos and Vietnam.
 
b/ Fiji and Papua New Guinea.
 
c/ Hong Kong and Singapore.
 
• Less than 0.5 percent.
 

Note: See also Table 5
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Table 
7. Average Annual Growth Rates of Total Domestic Utilization
 
of Foodgrains by Crop in the ADB Developing Member, Countries,
 

1966-70 to 1976-80
 

V Other Cereals 
Country All Foodgrains Wheat Rice Maize and Pulses
 

Afghanistan 1.3 
 1.8 1.1 0.5 -0.1 

Bangladesh 1.9 8.2 **1.6 -1.6
 

Burma 3.3 3.3
2.3 3.5 3.2
 

India 
 2.7 4.8 2.9 1.3 1.1
 
a/


Indochina-
 0.5 * -0.1 5.0 1.7 

Indonesia 4.5 4.8
* 1.4 2.6
 

Korea, Rep. of 4.3 5.1 *
3.6 -2.0
 

Malaysia 4.0 4.5 3.2 9.4 
 2.5
 

Nepal 1.6 
 7.4 2.0 -1.3 0.4
c/
 
Pacific Islands- 5.0 4.0 4.9 * 6.2
 

Pakistan 4.0 
 5.0 4.0 1.6 0.0
 

Philippines 4.5 3.5 6.5
3.7 6.8
 

Sri Lanka 2.3 4.8 2.0 
 -9.0
 

Taiwan 
 6.3 8.8 -1.1 * 

Thailand 2.5 9.6 2.2 * 5.5d/
 
Others-
 3.3 4.1 0.1 8.6 0.2
 

TOTAL 2.9 4.9 4.5
2.7 1.1
 

a/ Kampuchea, Laos and Vietnam.
 
V/ Fiji and Papua New Guinea.
 
c/ Hong Kong and Singapore.
 
* More than 10 percent. 
•* Less than -10 percent. 

Note: See also Table 5.
 



Table 8 . Total Domestic Utilization of Foodgrains in the ADD Developing
Member Countries, 1966-70 and 1976-80 Averages(contitgpej
 

(thousand metric tons)
 

Country 
 Total Use
All Wheat, Paddy Rc-e,
Foodgrains 
 and Pulses 


Afghanistan 4,492 3,336
Bangladesh 21,896 
 21,803 

Burma 10,191 10,065
India 146,422 116,956
Indochina a/ 15,241 
 14,516
Indonesia  31,510 28,167
Korea, Rep. of 12,890 9,425

Malaysia 3,490 
 2,941
Nepal 
 3,538 2,677 

Pacific Islands b/ 237 210

Pakistan 16,369
Philippines 14,831
10,658 7,480 

Sri Lanka 2,741 
 2,690
Taiwan 
 7,383 4,161

Thailand 14,747 14,256
Others c/ 1,770 1,087 


TOTAL 303575 
 254 601 


a/ Kampuchea, Laos and Vietnam.

F/ Fiji and Papua New Guiuea.
 
"E Hong Kong and Singapore.
 

Fo
Maizeand All -Wheat, Pad ice,
Other Cereals Foodgrains and Pulses 


1976-80 Average
 
1,156 3,408
93 2,539
13,518 13,475 

126 6,339 6,241


29,466 99,586 
 76,373 

..725 8,943 8,435

3,343 22,290 19,465

3,465 7,704 
 6,458

549 1,893 1,817

861 2,309 1,692

27 190 177 


1,538 129228 11136

3,178 6,670 
 4,720 


51 2,019 1,975

3,222 3,497 
 3,333


491 7,095 6,933

683 873 
 713 


48,974 
 198 562 165,482 


Maize and
 
Other Cereals
 

869
43
 

98
 
23,213
 

508
 
2,825 w
 
1,246 '
 

7
 
617
13
 

1092
 
1,950
 

44
 
164
 
162
 
160
 

332080
 



Table 8. Total Domestic Utilization of Foodgrains in the ADB Developing

Member Countries, 1966-70 and 1976-80 Averages(continued)
 

(thousand metric tons)
 

Country Feed 
 Other Uses
 
All Wheat, Paddy Rice, Maize and All Wheat, Paddy Rice, Maize and
 

Foodgrains and Pulses Other Cereals Foodgraips 
 and Pulses Other Cereals
 

1976-80 Average
 

Afghanistan 489 293 
 194 504 
 93 597
Bangladesh 1,530 1,522 8 6,806 
 42 6,848
Burma 771 759 
 .12 3,065 16 3,001
India 11,168 9,200 1,968 31,383 4,285 35,668
Indochina a/ 1,294 1,132 
 162 4,949 55 5,004
Indonesia - 2,110 1,785 325 
 6,917 193 7,110
Korea, Rep. of 2,846 
 862 1,984 2,105 235 2,340
Malaysia 931 487 
 444 637 
 29 666

Nepal 231 168 
 63 817 181 998
Pacific Islands b/ 27 14 13 19 1 20
Pakistan 1,435 1,250 185 2,445 
 261 2,706
Philippines 1,633 667 
 966 2,093 262 2,355
Sri Lanka 146 143 3 572 
 4 576
Taiwan 3,017 112 
 2,905 716 153 
 869

Thailand 2,294 2,136 158 
 5,187 171.. 5,358

Others c/ 792 313 479 61 
 44 105
 

TOTAL
 

a/ Kampuchea, Laos and Vietnam
 
51 Fiji and Papua New Guinea
 
Cl Hong Kong and Singapore.
 

Source of basic data: FAO, 'Agricultural Supply Utilization Accounts Tape, 1981, Rome: 1982.
 



Table 	8 . Total 	Domestic Utilization of Foodgrains in the ADB Developing

Member Countries, 1966-70 and 1976-80 Averages
 

(thousand metric tons)
 

Country 
 Total 	Ube
All Wheat, Paddy Rice, 	 Fo
Maize and
Foodgralns 	 All Wheat, Paddy Rice,
and Pulses 	 Maize and
Other 	Cereals Foodgrains 
 and Pulses 
 Other 	Cereals
 

1966-70 Average
 

Afghanistan 
 3,955 
 2,827
Bangladesh 	 1,128 2,972
18,117 	 2,143
18,052 	 829
Burma 	 125 10,980
7,379 	 10,942
7,275 	 56
India 	 104 4,556
112,207 	 4,475
85,917 	 81
Indochina a/ 14,451 	 26,290 76,918 56,446
13,999 	 20,472

Indonesia 	 9,342
20,258 17,328 2,930 

452 	 8,024 318
Korea, Rep. of 8,485 	 14,02 11,942 3,1
2,460
6,442
Malaysia 2,364 	 2,043 6,060 4,470
2,116 	 1,590
248 1,361 
 1,310
Nepal 3,021 2,074 	 51
Pacific Islands b/ 	 137 
947 1,957 1,273 684
145 


Pakistan 11,063 9,610 1,453 
8 122 118 4
Philippines 6,879 8,177 7,128 1,049
5,191


Sri Lanka 2,193 	
1,688 4,388 3,366
2,155 	 1,022


Taiwan 	 38 1,658
4,025 	 1,625
3,585 	 33

Thailand 11,520 11,391 

440 3,124 3,075 49

Others b/ 1,281 

129 5,626 5,590 36
923 
 358 
 744 
 683 
 61
 
TOTAL 227403 189023 38,380 
 151 386 12 592 28 794
 

a/ Kampuchea, Laos and Vietnam;
 
'9/ Fiji and Papua New Guinea.
 
"l Hong Kong and Singapore.
 



Table 8. Total Domestic Utilization of Foodgrafns in the ADB Developing

Member Countries, 1966-70 and 1976-80 Averages(continued)
 

(thousand metric tons)
 

Country Feed 
 Other Uses

All Wheat, Paddy Rice, Maize'and All Wheat, Paddy Rice,
Foodgrains 
 and Pulses Other Cereals Foodgrains and Pulses 


1966-70 Average
 

Afghanistan 451 245 
 206 532 439
Bangladesh 1,261 1,253 
 10 5,934 5,875
Burma 507 
 501 6 2,316 2,299
India 8;600 6,844 1,756 
 26,689 22,627
Indochina a/ 1,142 1,04S 
 97 4,967 4,930

Indonesia 1,208 913 
 295 4,648 4,473
Korea, Rep. of 799 
 560 239 1,626 1,412
Malaysia 514 
 330 184 
 489 476 

Nepal 194 126 68 870 675

Pacific Islands b/ 7 3 4 16 16
Pakistan 971 
 805 166 1,915 1,677

Philippines 930 416 
 514 1,561 1,409
Sri Lanka 100 
 97 3 435 433
Taiwan 
 533 149 384 368 361
Thailand 1,774 1,713 61 4,120 
 4,088
Others c/ ' 409 
 136 273 128 104 


TOTAL 19,402 15,136 4,266 
 56,615 51,295 


a/ Kampuchea, Laos and Vietnam.
 
b/ Fiji and Papua New Guinea.
 
E/_ Hong Kong and Singapore.

*Less than 500 metric tons.
 

Maize and
 
Other Cereals
 

93
 
59
 
7
 

4,062
 
37 s 
175
 
214
 
13
 

195
 
* 

238
 
152
 
2
 
7
 
32
 
24
 

5,320
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Table 9. Relative Distribution of Foodgrains Among Items of Domestic
 
Utilization inADB Developing Member Countries, by Comodity Group,
 

1976-80 Averages
 

(percent)
 

All Wheat, Paddy Rice Maize and. Other
 
Country Foodgrains and Pulses Cereals
 

Food Feed Other Food Feed Other Food Feed Other
 
Uses Uses Uses
 

Afghanistan 76 11 13 
 76 9 .15 75 17 a-


Bangladesh 62 
 7 31 62 7 31 46 9 45
 

Burma 62 8 30 62 8 30 78 9 13
 

India 68 8 24 65 8 27 79 7 14
 
a/


Indochina- 59 8 33 58 8 
 34 70 22 8
 

Indonesia 71 7 22 
 69 6 25 84 10 6
 

Korea, Rep. of 60 22 18 
 69 9 22 .36 57 7
 

Malaysia 54 27 19 62 16 22 14 81 5
 

Nepal 65 7 28 63 6 31 72 7 21
 
b/


Pacific Islands- 80 11 9 84 7 9 48 
 48 4
 

Pakistan 75 9 16 75 8 
 17 71 12 17
 

Philippines 63 15 22 63 
 9 28 61 31 8
 

Sri Lanka 74 5 21 
 74 5 21 86 6 8
 

Taiwan 47 41 12 80 3 17 5 90 5
 

Thailand 48 16 36 49 15 36 33 32 35
 

Others 49 45 6 65 29 6 23 70 7
 

TOTAL 65 10 25 65 8 27 68 
 20 12
 

a/ Kampuchea, Laos and Vietnam.
 
V/ Fiji and Papua New Guinea.
 
El Hong Kong and Singapore.
 

Note: See also Table 8
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Table 10. 
Average Annual Growth Rates of Domestic Utilization of Foodgrains

inADC Developing Member Countries, 1966-70 to 1976-80
 

(percent)
 

Country All Food rains Wheat, Rice and Pulses 
 Maize and Other Cereals
Total Food Feed Total 
 Food Feed Total Food Feed
Use 
 Use 
 Use
 

Afghanistan 1.3 1.4 1.7 1.8
0.8 1.7 
 0.2 0.5 -0.6
 
Bangladesh' 1.9 2.1 1.9
1.9 2.1 
 2.0 -2.9 - -2.6 -2.2 
Burma 3.3 3.4 4.3 3.3 3.4 4.2 1.9 1.9 7.2
 
India 2.7 2.6 2.6 3.1
a/ 3.1 3.0 1.1 1.3 1.1
 
Indochina- 0.5 0.7 1.3 0.4 
 0.5 0.8 4.8
4.8 5.3
 
Indonesia 
 4.5 4.5 5.7 5.0 5.0 1.3 1.0
6.9 1.4 

Korea, Rep. of 4.3 
 2.4 * 3.9 3.7 4.4 5.4 -2.4 *
 
Malaysia 4.0 
 3.4 6.1 3.3 4.0 4.1
3.3 8.3 9.2
 
Nepal 1.6
b/ 1.7 1.8 2.6 2.9 2.9 -0.9 -1.0 -0.8 
Pacific Islands- 5.0 4.5 * 4.4 4.1 * * * * 

Pakistan 4.0 4.1 4.4
4.0 4.6 4.5 0.6 0.4 1.1
 
Philippines 
 4.5 4.3 5.8 3.7 3.4 4.8 6.5 6.7 6 5
 
Sri Lanka 2.3 2.0 2.2
3.9 2.0 4.0 3.0 2.9 0.0
 
Taiwan 
 6.3 1.1 * 1.5 0.8 -2.8 * * • 
Thailand 
 2.5 2.3 2.6 
 2.3 2.2 2.2 * * 10.0
 

c/
Others-
 3.3 1.6 6.8 
 1.6 0.4 8.7 6.7 * 5.8
 
TOTAL 2.9 2.8 4.7 
 3.0 3.'0 2.5
3.3 1.4 8.7
 

a/ Kampuchea, Laos and Vietnam.
 
l/ Fiji and Papua New Guinea.
 
cl Hong Kong and Singapore.

IrMore than 10 percent.
 

Note: See also Table 8
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Table 11. Projections of Foodgrain Surpluses and Deficits in Developing Member Countries of the ADS to the Year 2000 

(million metric tons) 

Paddy Rice 	 Nheat Maize. 

c Production Demand7 Surplus/ Production Demand Surplus/ Production Demand Surplus/ 
Deficit 	 Deficit Deficit
 

Afghanistan 0.61 0.79 -0.18 3.87 4.84 -0.97 0.88* 1.35 -0.47 

Bangladesh 31.14" 35.16 -4.02 2.27* 4.04 -1.77 p/ _/ e/ 

Burma 18.52 16.60 1.95 0.25* 0.12 0.13 0.32* 0.14 0.18 

India 120.48 126.64 -6.16 72.43* 61.93 10.50 9.64 9.72 -0.08 

IndochinaP/ 15.11' 21.36 -6.25 - 2.24 -2.24 0.66* 1.17 -0.51 

Indonesia 48.45* 52.20 -3.75 - 4.33 -4.33 5.83* 5.50 0.33 

Korea, Rep. 9.45* 10.85 -1.40 0.08' 4.31 -4.24 0.26* 8.35 -3.09 ' 

Malaysia 3.22* 4.12 -0.90 - 1.05 -1.05 0.04 1.31 -1.28 

Nepal 3.39* 3.71 -0.32 0.96* 0.82 0.14 0.92* 1.09 -0.17 

Pacific Is. 0.03 0.20 -0.17 - 0.15 -0.15 0.03* 0.03 0.01. 

Pakistan 12.94, 9.23 3.71 -27.40" 22.59 4.81 1.74 1.73 0.02 

Philippines 12.14"* 12.29.- -0.15 - 1.57 -1.57 5.62** 7.08*w -1.46 

Sri Lanka 3.80* 3.06 0.75 - 1.16 -1.16 0.06* 0.04 0.02 

Taiwan 4.16' 6.29 -2.14 t/ 1.35 -1.35 0.59* 10.38 -9.79 

Thailand 26.47 24.85 1.61 - 0.28 -0.28 6.58* 0.97 5.61 

Others d! e/ 0.59 -0.59 - 0.83 -0.33 - 1.03 -1.03 

Total 309.91 327.94 -18.00 107.26 111.6C -4.34 33.17 49.dd -16.71 

a/ Based on 196C-81 trend income growth. 
c/ Kampuchea, Laos and Vietnam. 
c/ FiJi and Papua New Guinea. 
I Hong Kong and Singapore.
 
i/ Less than 0.005.
 
• 	Modified from trend projections.
 

See detailed country study inExecutive Summary, assessment of Food/Demand Supply Prospects and Related

Strategies for Develoninn Member Countries of AD9, 4ay 31, 1904.
 

Note: Parts may not add up to totals due to rounding.
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Table 11. Projections of Foodgrain Surpluses ai-dDeficits In Developing member Countries of the ADi to the Year 2000 

(contined)
 

(million metric tons)
 
Other Cereals 
 Pulses 
 Total Foodgrains
 

DMC Production 'Demand Surplus/ 
Deficit 

Production Demand Surplus/ 
Deficit 

Proautton Demand .Surplus/ 
Deficit 

Afghanistan 0.37 0.59 -0.22 • 0.08 0.10 -0.02 5.81 7.66' -1.86 
Bangladesh 0.03* 0.15 -0.12 0.30 0.41 yO.1l 33.74 39.75 -6.02 
sum& 0.06* 0.09 -0.03 0.48 0.54 -0.06 19.63 17.49 • 2-14 
India 42.12* 34.07 8.05 16.22' 20.08 -3.86 260.90' 252.44 8.46 
Indochina 0.20* 0.16 0.04 0.17 0.21 -0.04 16.14 25.14 -8.99 
Indonesia ./ 0.04 -0.04 0.54* 0.62 -0.08 54.82 62.68 -7.87 
Korea, Rep. 1.804 1.80 -0.08 0.16 0.11 0.05 11.75 25.50 -13.75 
Malaysia - 0.17 -0.17 - 0.05 -0.05 3.26 6.71 -3.46 
Nepal 0.17' 0.26 -0.09 0.05 0.08 -0.03 5.49 5.96 -0.47 
Pacific Is. 0.02' 0.03 -0.01 0.04 0.05 el 0.13 0.45 -0.33 
Pakistan 0.63* 1.07 -0.44 0.69* 1.66 -0.96 43.40 36.27 7.13 
Philippines - 0.19 -0.19 0.07 0.09 -0.01 17.84 21.21 -3.37 
Sri Lanka 0.03 0.04 -0.01 0.05W 0.02 0.02 3.94 4.31 -0.37 
Taiwan 0.02 3.54 -3.52 0.19* 0.16 -0.06 4.e7 21.72 -16.85 
Thailand 0.63* 0.20 0.43 0.65' 0.23 0.42 34.32 26.54 7.79 
Others - 0.17 -0.17 - 0.03 -0.03 - 2.65 -2.65 

Total 46.09 42.67 3.42 19.59 24.41 -4.82 516.02 556.65 -40.66 

#/ Based on 1960-81 trends income growth.
 
_ Kampuchea, Laos and Vietnam.
 
c/ Fiji and Papua hew Guinea.
 
d/ Hong Kong and Sln;apore.
 
e/ Less than ). fC.
 
;Modified from treitu prujeciois.

" Results from IFPRI, "Projections of Rice and Corn Supply and Demand for the Philippines under AlternativeIrrigation Investments," January 3, 1984.Note: 
 Parts may not add up to totals due to rounding.
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Table 12. Projections of Foodgrain Production and of Foodgrain 
2000 

Demand at Low and High Income Growthin the DMCs, 

(thousand metric tons) 
Paddy Rice WheataC aizProduction 
 Demand 
 Production 
 Demand Production 
 Demand
Low High Low High Low High 

Afghanistan 609 782 873 3,868 4,836 4,888 876 1,341 1,446Bangladesh 31 ,41? 35,159 36,339 2,26e' 4,038 4,30- 2 3Burma 318,520" 16,485 16,762 250 119 127 32 135 138India 120,482 123,738 129,744 72,430F 60.144 63,835 9,644 9,632 9,823Indochina-
 15,111' 21,358 22,974 
 2,237 2,842 
 659' 1,168 1,300
Indonesia 
 48,450* 51,830 53,242 
 - 3,525 5,298 5,827 5,243 
 5,816
Korea, Rep. of 
 9,450* 10,748 
 10,849 
 78* 3,950 4,320 263* 
 7,289 8,354
Malaysia 
 3,220* 4,041 4,226 
 972. 1,138 
 36 1,161 1,489
Nepal 3,388* 3,709 3,924 
 819
963* 926 922' 1,093 1,119
Pacific Is.-
 30 
 196 
 211 -. 
 138 
 158 
 33* 
 22 
 27
Pakistan 
 12,944' 8,774 9,712 
 27,399* 22,074 
 23,150 1,742
Philippines 12,140"* 11,901 
1,672 1,786
 

12,697 
 -- 1,469 
 1,667 5,624** 6,756 7,425
 
Sri Lanka 3,804* 3,001 
 3,120 
 -- 1,094 1,221Taiwan 64* 40
4,155 42
5,732 6,292 
 1 1,153 1,354 589 
 8,143 10,376
Thailand 
 26,465 24,450
d/""2 25,320 254

43 3155,5 6,578' 932 1,005Others- 893,,
e/ 624 5
587 --
 781 
 832 -. 
 977 1,028
Total 3G9.909 322,528 
 336,a72 107,268 107,602 
 116,376 33,178 
 45,60e 51,178
 

a/ Low and high income growth rates are based on 75 percent and 125 percent
of the 1961-80 trend GNP/capita ineach country, with minimum and maximum levels of 0.5 and 6.0 percent a year
b/ Kampuchea, Laos and Vietnam

7/ Fiji and Papua New Guinea
 

vespectively,
 

3/ Hong Kong and Singapore

i/ Less than zero
M
Modified from trend projections
Results from 
IFPRI,"Projections of Rice and Corn Supply and Demand for the Philippines under Alternative
Irrigation Investments," January 3, 1984.
Note: 
 Parts may not sum to totals due to rounding.
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Yable 12. Projections of Foodgrain Production and of Foodgratn Demand at Low and High Income Growth(continued) 
 in the odCs, a2000 


(thousand metric tons)
 

Uther E(ereals-- Pulses 
 Total Ftoorgrains
ONC Production Demand Production Demand Production Demand 

Low High 
 Low High Low 
 High 

Afghanistan 

Bangladesh 

371 

30* 

592 

146 

611 

148 

al 

295 

96 

406 

101 

428 

5,805 

33,737 

7,647-

39,751 

7,926 

41.222 
Burma 61" 94 95 477 522 551 19,628 17.355 17,673 
India b/01 42,120" 34.212 33,948 16,220* 19,340 30,938 260,896 247,065 268,290 
Indochina 

Indonesia 

Korea, Rep. of 

204* 

2 

1,800 

163 

39 

1.882 

199 

so 

1,878 

168 

536* 

161 

209 

581 

102 

230 

654 

107 

16,142 

54,815 

11)752 

25,135 

61.219 

23,972 

27,545' 

65,061 

25,508 
Malaysia 

Nepal 

Pacific Is. 

--

171" 

20* 

160 

261 

30 

185 

272 

30 

-

48 

42 

so 

76 

45 

56 

85 

45 

3.255 

5.492 

12c 

6,385 

5,958 

432 

7,094 

6,326 

470 
Pakistan 626* 1,089 1,056 691" 1,563 1,254 43,402 35,172 36,958 
Philippines. 

Sri Lanka 

--

28 

192 

34 

194 

36 

72 

48* 

86 

22 

86 

24 

17,835 

3,944 

20,405 

4,191 

22,070 

4,442 
Taiwan 

Thailandd/ 

24 

632* 

2,783 

192 

3,544 

213 

102* 

648 

140 

215 

156 

244 

4,871 

34,323 

17,951 

26,044 

21,723 

27,097 
Others-

Total 

--

46,089 

147 

42,016 

173 

42,633 

--

19,589 

31 

23,486 

31 

34,997 

e/ 

516,023 

2,559 

541,23-

2,651 

582,056 

a/ Low and high income growth rates are based on 75 percent and 125 percent respectively,
of the 1961-80 trend GNP/capita ineach country, with minimum and maximum levels of 0.5 and 6.0 percent a 
year
b/ Kampuchea, Laos and Vietnam
 
c/ riji and Papua Uew Guinea
 
V/ Hong Kong and Singapore

./ Less than zero
 
* Modified from trend projections
Results from 
IFPRI, "Projections of Rice and Corn Supply and Demand for the Philippines under Alternative
Irrigation Investments." January 3. 1984.
Note: 
 Parts may not sum to totals due to roundino.
 



Table 13. Projections of Fcodgrain Surpluses or Deficits n Ds to 2000 Based on Demand at High and Low 
Income Growth (million metric tons) ./ 

Paddy Rice Wheat Maize Other Cereals Pulses iota] orains 
DMC Low High Low High Low High Low High Low High Low High 

Afghanistan 0.17 -0.26 -0.97 -1.02 -0.47 -0.57 -0.22 -0.24 -0.02 -0.03 -1.84 -2.12 
Bangladesh -4.02 -5.20 -1.77 -2.04 e/ e/ -0.12 -0.12 -0.11 -0.13 -6.01 -7.49 
Burma 2.03 1.76 0.13 0.12 0.18 0.18 -0.03 -0.03 -0.05 -0.07 2.27 1.96 
India 

b/Indochina-

-3.26 

-6.25 

-9.26 

-7.86 

12.29 

-2.24 

8.60 

-2.84 

0.01 

-0.51 

-0.18 

-0.64 

7.91 

0.04 

8.17 

0.01 

-3.12 

-0.04 

-14.72 

-0.06 

13.83 

-8.99 

-7.39 

-11.40 
Indonesia -3.38 -4.79 -3.53 -5.30 0.58 0.01 -0.04 -0.05 -0.05 -0.12 -6.40 -10.25 
Korea, Rep. of -1.30 -1.40 -3.87 -4.24 -7.03 -8.09 -0.08 -0.08 0.06 0.05 -12.22 -13.76 
1alaysia -0.82 -1.01 -0.97 -1.14 -1.13 -1.45 -0.16 -0.19 -0.05 -0.06 -3J3 -3.84 
Nepal -0.32 -0.54 0.14 0.04 -0.17 -0.20 -0.09 -0.10 -0.03 .0.04 -0.47 -0.83 
Pacific Is. -0.17 -0.18 -0.14 -0.16 0.01 0.01 -0.01 -0.01 'i e/ -0.31. -0.35 
Pakistan 4.17 3.23 5.33 4.25 0.07 -0.04 -0.46 -0.43 -0.87 -0.56 8.23 6.44 
Philippines 0.24 -0.56 -1.47 -1.67 -1.13 -1.80 -0.19 -0.19 -0.01 -0.01 -2.57 -4.23 
Sri Lanka 0.80 0.68 -1.09 -1.22 0.02 0.02 -0.01 -0.01 0.03 0.02 -0.25 -0.50 
Taiwan -1.58 -2.14 -1.15 -1.35 -7.55 -9.79 -2.76 -3.52 -0.04 -0.06 -13.08 -16.85 
Thailandd/ 2.02 1.154 -0.25 -0.32 5.65 5.57 0.44 0.42 0.43 *0.40 8.28 7.23 
Others- -0.62 -0.59 -0.78 -0.83 -0.98 -1.03 -0.15 -0.17 -0.03 -0.03 -2.56 -2.65 

Total -12.62 -29.51 -0.34 -9.12 -12.43 -18.00 4.07 3.464 -3.90 -15.41 -25.22 -66.03 

al Low and high income growth rates are based on 75 percent and 125 percent, respectively, of the 1961-80 trendGNP/capita ineach country, with minimum and maximum levels of 0.5 and 6.0 percent a yearb/ Kampuchea, Laos and Vietnam 
El Fiji and Papua New Guinea 
l/Hong Kong and Singapore 

e/ Less than .005Note: Calculated trom the production an* demand projections given inTable 13. P:-r.-i-y not sum to total due to rounding. 



Table 14. Comparisons of Annual Grcwth Rates of the Trend and Modified ProJections of Production,Area and Yield of Paddy Rice, Wheat ano fMaize in the DMC's Year 2000 
(Percent) 

ORC Production 
Trend 
--- XFea Yield 

Modified 
Production ra Yied Production 

Trend 
-- Xrea Yield Product1-27n ' ra Yield 

-- ----
o difie 

Afgnan*star, 

Uang1adesh 

;uma 

India
I.acnr 

Indonesia 

Korea, Rep. of 

Malaysia 

Nepal 

Pacific Islandsk/ 

Pakistan 

Philippines 
Sri Lanka 

Taiwan 

Thailand 

OthersE/ 

Total 

1.55 

1.66 

2.20 

2.32 
0.14 

4.9G 

2.91 

3.95 

0.67 

1.24 

6.30 

3.81 
3.99 

0.87 

2.34 

-22.14 

2.86 

-0.10 

0.81 

0.27 

0.70 
-0.57 

1.40 

0.29 

1.95 
0.49 

0.90 

2.63 

0.68 
2.95 

-0.43 

1.43 

-0.57 

.834 

1.64 

0.85 

1.93 

1.61 
0.72 

3.53 

2.61 

1.80 

-0.32 

0.34 

3.58 

3.11 
1.01 

1.31 

0.90 

-21.70 

202 

1.55 

2.33 

0.72 

2.65 
1.12 

1.85 

1.77 

* 

4.44 

2.57 
3.53 

* 

0.00 

2.29 

* 

0.00 

* 

* 
0.00 

1.07 
0.64 

0.75 
0.40 

2.22 

0.56 
2.50 

, 

0.00 

.79 

1.55 

1.51 

* 

1.56 
0.47 

1.09 
V.36 

• 

2.20 

2.00 

* 

, 

O.00 

1.50 

1.61 

16.96 

3.99 

7.27 

-. 
-7.32 

.. 
7.50 

. 

5.69 

-18.00 

-o-

7.00 

0.32 

9.39 

2.14 

3.34 

--

-8.54 

8.08 

80 

1.73 

--

-19.31 

3.05 

1. 

6.92 

1.81 

3.80 

1.33 

-0.54 

-. 

3.90 

--

-

1.62 

3.83 

8.46 

3.46" 

-

1.43 

3.75 

.i 

4.40 

-

1.62 

3.77 

-----------e 

6.03 2.30 

a 

1.20 2.24 

0.00 * 

2.12 .60 

1.50 2.86 

0.00 

1.28 2.46 

a/ Kaimpuchea, Laos and Vietnam

SFij and Papua New Guinea
S/ Hong Kong and Singapore
* Same as trend 



Table 14. Comparisons of Annual 
-2

(continued) Growth Rates of the Trend and Modified ProJectioqs of Production,Area ara Yielo of Paddy Rice, Wheat and ;aize in the OM's, Year 2000 

Production 
Trend 
- Fea 

Raize Projections 
Modified

Yield Production Area Yield 

Afghanistan .56 -0.42 0.98 * 0.00 0.56 
Bangladesh -5.46 -5.68 0.23 0.23 O.tO * 
Burma 2.60 -.01 3.64 * 0.00 2.60 
India 

a/ 1.85 1.45 0.40 
Indochina 0.78 1.35 -0.56 1.35 * 0.00 
Indonesia 1.30 -0.61 1.92 2.86 0.78 2.06 
Korea, Rep. of 11.47 -0.44 11.96 3.20 0.00 3.20 
Malaysia 3.95 2.10 1.81 3.38 1.51 1.84 
Nepal 

Pacific Islands-

-1.17 

14.97 

0.29 

11.26 

-1.45 
b/b 

3.34 

17.37 

6.70 

'' 0.63 

5.00 

0.74 

1.61 
Pakistan 3.23 1.93 1.28 * , 
Philippines 5.70 3.37 2.25 2.84 0.83 1.99 
Sri Lanka 5.89 5.31 .40 4.Eo 3.92 
Taiwan 7.77 5.22 2.42 0 , 
Thailand 

C/Others-

8.57 

--

-0.09 

--

8.66 

-

3.14 2.11 1.01 

Total , 4.45 2.96 1.45 2.51 1.27 1.23 

a/ Kampuchea, Laos and Yietnam 
F/ Fiji and Papua New Guinea 
Z/ Hong Kong and Singapore 
i Same as trend 



Table 15.Tr*nd Estfmtes of Production, Area iartested ar.d Tield per Ilectare of Foodgrains In AnS Developing INeber Countries, 1 0/ 

Country 
Paddy Rice 

Producton Area 
(000T"a) 

lcat 
ied Proou:tion area-( 00 )"- 0 H (O-0-Ha

(Ph7aj (000 "I)(CO.3 

Mjize Other Cereals PulsesYield WmroditiW Area i - roduction AreaFH- a'- -]T'0 -F Me--lProductio-0n A-r ed Prodtuction Area 
m/Ha6 THi ) (00 Mi) (WIN) "A 

-( 
All fondqrains
Aiel-ProTdM-Ctlon Area ?field 

" XF-l1D(oo--ta)11 l--j) 

I. Afghanistan 448 

2. Bangladesh 19.641 

3. Burma 10.411 

4. India 76.153 

5. Indochina 13.091 

6. Indonesia 28.692 

7. Korea. Rep.
of 1.571 

a. Malaysia 2.233 

9. Nepal 2.381 

I0.Pacific 
IslandscJ 23 

11. Pakistan S.403 

12. Philippines 7,345 

13. Sri Lanka 1.901 

14. Taiwan 3.496 

IS.Thailand 16.650 

16. Others dV 1 

TOIAL 195.506 

208 

10.399 

4.898 

40.00S 

7.052 

9.079 

1,233 

192 

1.292 

12 

1.985 

3.514 

797 

131 

8.472 

* 

90.469 

2.15 

1.89 

2.14 

1.90 

1.86 

3.16 

6.14 

2.82 

1.85 

1.94 

2.72 

2.09 

2.38 

4.18 

1.91 

1.79 

2.16 

2.810 

447 

64 

36.653 

-

59 

-

461 

" 

10,616 

1 

-

51.11, 

&.376 1.18 783 

255 1.75 2 

87 0.73 81 

2.835 1.61 6.683 

504 

- 3.317 

24 2.50 140 

- - 13 

422 1.09 702 

- - 9 

6.781 • I.S1 923 

3.215 

21 

* 2.SI 132 

- - 3.544 

. - -

32.780 1.56 20.036 

463 

2 

102 

6.254 

436 

2.5W 

35 

10 

452 

4 

114 

3.364 

31 

43 

1.712 

16.239 

1.69 371 351 

0.84 60 8a 

0.85 54 200 

1.07 23.426 36.31S 

1.1S 40 37 

1.28 2 3 

4.04 1,381 535 

1.78 . .. 

1L55 167 159 

2.42 6 3 

1.29 699 1,225 

0.95 

0.84 22 37 

3.07 17 7 

2.67 319 212 

- -

1.24 26.285 .39,231 

-

1.06 S9 36 

0.69 25S 351 

0.21 325 632 

0.65 11.011 22,580 

1.07 136 243 

0.62 339 670 

2.58 59 63 

.. 

1.05 47 112 

2.23 24 46 

0.5A 691 1,473 

45 " 61 

0.60 11 28 

2.37 3S 23 

1.17 320 47S 

0.67 13,369 26,801 

1.63 

0.13 

0.51 

0.43 

0.56 

0.50 

0.4 

0.42 

O.S3 

0.41 

0.13 

0.63 

1.53 

0.67 

0; 

0.49 

4,471 3.434 

20,405 11.094 

11.001 S.919 

153.932 121.989 

13,711 7.768 

32,350 12.351 

M,2101.890 

2.252 802 

3.164 2 .4;7 

62 65 

13.331 12.118 

10.OS *6.959 

1,967 893 

3.681 804 

20,832 10,931 

& 

306.63S 20S.5ZO 

1.30 

1.84 

1.86 

1.20 

1.71 

2.62 

4.0m 

2.81 

1.54 

0.95 

1.S1 

1.52 

2.20 

4.58 

1.91 

1.79 

1.49 

Based on 1961-80 data. 
fI Kjmuuchea. Laos and Vietnam. 

€l F ji and Papua New Guinea.
1 ong Kong and Singapore (paddy rice data for Iong long). 

Less than O.S. 



Table 16. Trend-ased Projections of Production. Irea Harvested. and Yield Per Hectare of Foodgrain2 n AD8 Developing Mber Countries, Ter 2000Y 

Ponr Rc
Country o - eatr Maizee .rea Other CerealsArea Pulses, droducton Area Yd ti,!uci reT/...)(000 (0 N,) i Production elTMo a)(o/ig(000 T .. Ha)'-') oToMT,, ODa) -(-a)

1. Afghanistan 609 204 2.93 3.868 2,533 1.53 876 426 2.05 341 344 0.99 812 Sangladesh 27.326 12,212 2.24 10,261 1.535 6.69 

48 1.70 5,775 3.555 1.62
1 1 0.88 56 84 0.663. Burma 16.180 5,168 3.13 13; 132 

295 407 0.72 37.945 14.239 2.61.05 146 84 1.74 61 263 0.23 4774. India 120.482 46.009 869 0.55 17.002 6.516 2.612.62 149.22D 44,06 3.39 9.644 8.338 
 1.16 29,653 31.849 0.93 10,859
5. Indochlna 13.475 6.288 21,828 0.50 319.870 152.0902.14 2.10
- 589 570 1.03 1,169 1,694 0.69
6. Indonesia 75.846 11,981 168 259 0.65 15.401 6.811
6.-3 1.75
- - 4.293 2.298 1.87 * 0.41 659 1.324 0.50 80.798 15.603 
7. Korea. Rep 

5.17 
of 13.432 1.306 10.29 
 13 4 
 3.26 1.225
8. Malaysia 4,706 1.167 

32 38.65 1.311 260 5.04 1614.03 -
77 2.09 16.141 1,679 9.6140 
 16 2.55 
 - -9. liepal 2.728 1,574 - - 4.746 1.13 4.011.73 1,9.6 1.997 
 0.98 555
10. Pacific c/ 479 1.16', 206 218 
 0.94 45 119 0.38 5.490 4.387 1.25


Islands- 30 14 .8 ,9
2.00  - 143 32 4.67 56 16 
 3.53 42 77
11. Pakistan 18.342 0.55 276 139
3.334 5.50 32.1,7 9.552 1.99
3;36 1.742 1.045 1.67 
 929 0.6.
626 561 1,330 0.42 53,388 16,190 3.30
12. Philippines 15.527 4.027 
 3.86 

- 9,745 6.570 1.43 * - 72 "613. Sri Lank; 4.154 1.426 2.91 1.09 25,344 10.663 2.38* 
 - 3 88 0.94 28 54 0.52 9514. TaIwan 4.155 670 146 0.65 4.360 1.714
6.20 2.54
* 3.46 589 119 4.95 24 
 4 5.82 102 27 3.82 4,871 820 5.9415. Thailand 26.465 11,246 2.35I6. flhers / 18.344 9.019 2.03
& 1.50 . 3,348 8.859 0.38 1.134 3.059 
 0.37 49,291 32.183 
 1.53


TOTAL -2,1.50 0.37 49,291
343.547 106.626 
 3.22 197.143 59.819 
 3.30 43,020 29,117 
 1.65 
 36.879 .44,574 0.83 14.751 29.636 
 0.50 640.698 269.772 
 2.37
 

it Extrapolations of 1961-80 trends.
Kar.pDuclea, 4

Laos and Vietnam.
:/ Fiji and Papua .ev G2inea.r, Hong Kong and Singapore (oaddy rice data for icng Kong).Less than O.S.
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Table. 17. 
 Modified Projections of Production, Area Harvested, and Yield peradectare
of Foodgrains inADB Developing Mener Countries. Year 2000 -

NC 

Paddy Rice 

Production Area 
(000 KT) (oo Ha) 

Yield 
(MT/Ha) 

Production 
(000 MT) 

Wheat 

Area 
(ON0Ha) 

Yield 
(MT/Ha) 

Production 
(000 MT) 

Miaze 

Area 
(000 Ha) 

Yield 
(MT/Ha) 

Afghanistan 609 

Danglades% 31,141 

Burma 18,520 

India 120,482 

Indochina- 15,111 

Indonesia 48,450 

Korea, Rep. of 9,450 

Malaysia 3,220 

Nepal 3,388C/ 

Pacific Islands- 30 

Pakistan 12,944 

Philippines 12,141 

Sri Lanka 3,804 

Taiwan 4,155 

Thailand 26,465d/....,78 

Others tJeg. 

208 

12,212 

5,168 

46,009 

7,052 

11,240 

1,400 

920 

1,400 

14 

3,082 

3,905 

1,306 

670 

11,246 

Neg. 

2.93 

2.55 

3.42 

2.62 

2.14 

4.31 

6.75 

3.50 

2.42 

2.08 

4.20 

3.08 

2.91 

6.20 

2.35 

--

3,868 

2,269 

250 

72,430 

-

....-

78 

-

963 

....-

27,399 

" 

...--

1 

-

2,533 

822 

155 

28,970 

-

24 

--

642 

9,133 

--

--

-

1.53 

2.76 

1.64 

2.50 

-

3.26 

--

1.50 

3.00 

--

3.46 

876 

2 

320 

9.644 

659 

5,827 

263 

35 

922 

33 

1,742 

5,624 

64 

589 

6,578 

-

463 

2 

173 

8,338 

570 

3,035 

35 

13 

512 

11 

1,045 

3,989 

68 

119 

2,6002 002 

-

1.89 

0.88 

1.85 

1.16 

1.16 

1.92 

7.50 

2.59 

1.80 

3.10 

1.67 

1.41 

0.94 

4.95 

2.533 

--
Tntal 309,910 in 6,072 2.92 107,259 42,276 2.54 33,178 20,973 1.58 

a/See notes on methodology and sources of data
15/Kampuchea, Laos and Vietnam 
V/ Fiji and Papua New Guinea 
3/ Hong Kong and Singapore 

Neg. a Negligible
Note: Parts may not add up to totals due to rounding 
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Table 17. 
 Modified Projections of Production, Area Harvested. and Yield per Hectare
(continued) 
 of Foodgrains in AMS Developing Member Countries, Year 2000
 

Other Pereals Pulses 
Production Area Yield Production Area Yield(00 MT) (000 a). (MT/Ha) (000 NT) (000 Ha) (NT/Ha) 

Total FFOOFTGra s-
Production Area Yield(000 NT) (000 Ha) (NT/Ha) 

Afghanistan 371 351 1.06 81 48 1.70 
Bangladesh 60 87 0.69 295 407 0.73
Burma 61 226 0.27 477 869 0.55 
India 42,120 36,310 1.16 16,220 24,950 0.65 
Indochina- 204 189 1.07 168 259 0.65 
Indonesia 2 3 0.62 536 1,324 0.40 
Korea, Rep. of 1,66O 400 4.50 161 77 2.09 
Malaysia -- - - - - -
Nepal c/ 171 155 1.10 48 119 0.40 
Pacific Islands- 20 8 2.50 42 77 0.55 
Pakistan 626 929 0.67 691 1,473 0.47 
Pnilippines -- - - 72 66 1.09 
Sri Lanka 28 54 0.52 48 74 0.65 
Taiwan 24 4 6.00 102 27 3.78 
Thailand 632 430 1.47 648 762 0.85 
Others- - - -- -- --

Total 46.119 39,146 1.18 19,589 30,532 0.64 

5,i 3,603 1.61 

33,,, 13,530 2.50 

19,628 6,838 2.87 

20896 145.577 1.94 

16,142 a 8,070 2.00 

54,815 15,602 3.51 

11,752 1,936 6.07 

3,255 933 3.49 

5,492 2,828 1.94 

125 110 1.14 

43,402 15,662 2.77 

17,838 7,953 2.24 

3,944 1,502 2.63 

4,871 820 5.94 

34,323 15,038 2.28 

Neg. Ne. -w 

516.024 239.010 2 -3 

a/ See notes on methodology and sources of dataF/ Kampuchea, Laos and Vietnam 
Z/ Fiji and Papua New Guinea 
J/ Hong Kong and Singapore 

Neg. a Negligible
Note: Parts may not add up to totals due to rounding 
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Table 18. Population and GNP/Capita Data 
 for Use in Demand Projections 

Country 
 Population 
 Annual Growth Rate of GNP/Capita
19-0 20 7P-r oj ) nnnuarend a/ Low' bi I.-.'G1 CiX
Growth Rate - - 
(thousands) (perre- ite- (percent)

1. Afghanistan 
 22,038 36.654 2.58 
 0.56* 0.50 1.50 
2. Bangladesh 
 88,705 1534331 2.77 
 0.50** 
 0.50 
 1.50
 
3. Burma 33,912 52,957 
 2.25 
 1.14 
 0.86 
 1.50
 
4. FiJi 619 764 
 1.06 
 3.48 
 2.61 
 4.35
 
5. Hong Kong 4,801 6,262 
 1.34 6.00** 
 4.50 
 6.00

6. India 676,611 1,010,854 2.03 
 1.26 
 0.95 6 1.58

7. Indonesia 143.032 208,695 1.91 
 3.89 
 2.92 
 4.86
 
8. Kampuchea 
 8,872 13,403 2.08 
 0.50* 
 0.50 
 1.50
 
9. Korea, Rep. 37,979 50,790 
 1.46 
 6.00** 
 4.50 
 6.00
 
10. Laos 
 3,721 5,725 
 2.18 . 0.50* 0.50 
 1.50

1. Malaysia 
 13,640 20,181 1.98 
 4.14 
 3.11 
 5.18
 
12. Nepal 
 14,256 22,432' 2.29 
 0.50** 
 0.50 
 1.50
 
13. Pakistan 
 82,441 144,974 2.86 
 2.72 
 2.04 
 3.40
 
14. Papua Ne. Guinea 3,082 4,986 
 2.43" 
 2.41 
 1.81 
 3.01
 
15. Philippines 
 48,700 79,673 
 2.49 
 2.52 
 1.89 
 3.15
 
16. Singapore 
 2,427 3,095 1.22 
 6.00** 
 4.50 
 6.00
 
17. 
 Sri Lanka 14,871 20,063 2.35
1.51 
 1.76 
 2.94
 
18. Taiwan 
 17,641 24,550 
 1.67 6.00** 4.50 
 6.00
 
19. Thailand 
 47,674 76,071 2.36 
 4.44 
 5.33 
 5.55

20. Vietnam 
 52,299 79,355 
 2.11 
 0.50* 
 0.50 
 1.50
 

Total 
 1,317,321 2,014,805 
 2.15 
 -

a/ Based on 1961-80 data.

b/ 25 perrent belov trend with minimum of 0.5(.
c/ 25 percent above trend with minimum of 1.50 and maximum of 6.00.NO tPndatod oata; lifted fro,,a the global foi gap aialysis study which used the 1966-77es t i ma Le'.
 

•*Minimum or Ivaximu-n.
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Table 19. Trends of Meat Consumption inthe ADB Developing Member Countries,
 
1961-65 to 1976-80
 

Annual Meat Consumption Average Annual Growth:
Country T961-65 Average 1976-80 Average 
 Rate 1961-65 toig76-80

(00 metric tons) (percent)
 

Afghanistan 169.5 
 171.7 
 0.1
 

Bangladesh 203.8 
 220.7 
 0.7
 

Burma 106.7 172.7 
 4.1
 

India 630.2 729.5 
 1.2
 
a/
Indochina- 464.3 695.5 
 3.4
 

Indonesia 
 320.4 356.5 
 1.8
 

Korea, Rep. of 
 95.2 232.7 7.7
 

MalaySia 
 91.7 148.3 4.1
 

Nepal 50.4 63.5 
 1.9
b/
 
Pacific Islands- 30.8 
 63.0 
 6.1
 

Pakistan 379.2 - 543.4 
 3.0
 

Philippines 405.3 615.0 
 3.5
 

Sri Lanka 25.8 32.3 
 1.9
 

Taiwan 
 162.8 481.6 
 9.5
 

Thailand 
 312.4 431.0
c/ 2.7
 

Others-
 202.5 395.9 
 5.7
 

TOTAL 3,651.0 5,393.3 
 3.3
 

a/ Kampuchea, Laos and Vietnam.
 
U/ Fiji and Papua New Guinea.
 
c/ Hong Kong and Singapore.
 

Note: 
 Meat here includes that of cattle, buffalo, sheep, goat, pig and
 
poultry.
 

Source of basic data: FAO, "Agricultural Supply Utilization Accounts
 
Tape, 1981," Rome: 1982. "
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Table 20. 
 Annual Domestic Utilization of Sugar, Fats and Oils and Fish inADB
Developing Countries, 1966-68 and 1978-80 Averages
 

(in thousand metric tons)
 
Country 

Sugar 
1966-68 Average 
Fats and 

Oil 
Fish 

1978-80 Average 
Sugar Fats andoil .Fish 

Afghanistan 65.6 42.3 1.5 91.3 56.4 1.5 
Bangladesh 775.3 191.4 836.4 709.7 194.9 630.9 
Burma 228.4 173,4 325.9 184.5 193.1 479.9 
India 10,066.0 2,606.5 1,243.1 14,925.5 4,234.2 1,976.4 
Indochina- 310.3 80.1 813.2 458.2 79.5 953.4 
Indonesia 945.0 404.7 1,053.9 1,912.3 881.4 1,469.6 
Korea, Rep. of 109.0 53.1 401.8 480.2 278.3 1,023.7 
Malaysia 275.2 123.8 250.5 500.9 200.9 564.1 
Nepal 17.8 44.9 1.9 34.2 54.3 4.2 
Pacific Islands 63.2 12.8 53.8 91.4 85.0 56.5 
Pakistan 2,062.2 421.0 84.4 3,044.3 898.9 145.8 
Philippines 637.5 208:9 829.6 1,200.1 291.4 1,255.8 
Sri Lanka 291.5 65.9 248.4 240.8 72.3 163.9 
Taiwan 136.0 73.0 361.6 419.7 130.2 702.0 
Thailand

c/ 402.3 91.3 353.1 1,055.7 137.3 562.5 
Others- 236.2 64,9 179.3 226.6 134.5 238.0 

TOTAL 16,621.7 4,658.0 7,038.3 25,575.4 7,972.5 10,228.1 

a/ Kampuchea, Laos and Vienam.
/ Fiji and Papua New Guinea.
 
c. Hong Kong and Singapore.
 

Note: Data on sugar 
are for sugar cane and sugar beet in 
terms of raw sugar;
conversion rates are 
10 percent for cane and beet and 109 percent for
refined sugar. 
Fats and oils include all processed vegetable and animal
fats and oils; conversion rate of butter Is 81 
percent (fat content). Data on
fish are in 
terms of whole fish.
 
Source of basic data: 
 FAO, *Agricultural Utilization Accodnts Tape, 1981,"


Rome: 1982.
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Table 21. 
 Average Annual Growth Rates of the Consumption of Sugar,
Fats and Oils, and Fish in ADB Developing Member Countries,
 
1966-68 to 1978-80
 

(percent)
 

Country 
 Average Annual Growth Rate of Consumption
 

Sugar 
 Fats and Oils 
 Fish
 
Afghanistan 
 2.8 
 2.4 


Bangladesh 
 -0.7 
 0.2 
 -2.3
 
Burma 
 -1.8 
 0.9 
 3.3
 
India 
 3.3 
 4.1 
 3.9
 
Indochina/1 
 3.3 
 -0.1 
 1.3
 
Indonesia 
 6.1 
 6.7 
 2.8
 
Korea, Rep. of 
 * , 
 8.1
 
Malaysia 
 5.1 
 4.1 
 7.0
 
Nepal 
 5.6 
 1.6 
 6.8
 
Pacific Islandsk/ 
 3.1 
 * 0.4 
Pakistan 3.3 
 6.5 
 4.7
 
Philippines 
 5.4 
 2.8 
 3.5
 
Sri Lanka 
 -1.6 
 0.8 
 -3.4
 
Taiwan 
 9.8 
 7.8 
 5.7
 
Thailand 
 8.4 
 3.4 
 4.0
 
Others'/ 
 -0.3 
 6.3 
 2.4
 

TOTAL 
 3.7 

a/ Kampuchea, Laos and Vietnam. 

4.6 


I/ Fiji and Papua New Guinea.
 
/ Hong Kong and Singapore.
 

• More than 10 percent.
 

Note: 
 See also Table 20.
 

0.0 

3.2 
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Appendix A
 

Notes on Methodology and Data Sources
 

Analysis of foodgrain trends in the ADB developing member
 

countries (DMCs) uses annual estimates of production during 1961-80
 

and of consumption during 1966-80. 
The observed trendt in output form
 
the basis of production projections to 1990 and 2000. 
Previous food

gap studies which employed similar trefnding procedures for Third World
 

countries have shown that while aggregates of trend-based country pro-


Jections of output provide useful indicators of the possible future
 

food situation for country groups, the individual country projections
 

should be treated with caution even when these are derived from pooled
 

commodity data. 
Slight changes inproduction growth rates can result
 

In large differences between the output projections for a country,
 
especially if the base output is low, output increases are rapid and
 

the projection period is relatively long. 
The problem ismagnified
 

when output projections are done for each commodity in 
a country.
 

Accordingly, the trend-based projection of the production of each
 

foodgrain item shown in Table 10 isviewed as a first approximation

l/


that serves as benchmark for analysis by country expertise.
 

In the absence of country-specific studies, modifications are made
 

through changes in the projected levels and/or rates ot increase in
 

the area and yield components of production when these are viewed
 

unattainable. The modified projections are presented in Table 11. 
 In
 

.1/ Trend-based output projections use the exponential equation y=ebt
where Y represents production, b is the annual rate of change and t is
 
the period inyears.
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the case of the Philippines the projections on the production and con

sumption of rice paddy and maize are drawn from the results of the
 

country study.
 

Trend estimates of the u! of foodgrains directly as food in 1980
 
serve as base for projecting future demand for human consumption in
 
each DN. 
 Increases in demand due to population growth follow the
 
projected population growth rates of DtCs under the medium-variant
 

assumption. 
Changes in demand due to increases in income are pro-


Jected first on the basis of the trend growth rate of GNP per capita
 
during 1961-80; low and high income-growth projections of demand are
 
also developed using 75 percent and 125 percent, respectively, of the
1/
 
trend growth rate of per capita income in each DMC7. 
Calculations of
 
changes in per capita foodgr In demand for human consumption generally
 
make use of the available 5-year estimates of income elasticities
 

until the year 2000. Projections of per capita demand for animal feed
 
employ the income elasticity of demand for meat, representing
 

livestock and poultry products, 
as a 
proxy for the income elasticity
 
of demand for feed use. Allowances for seeds, waste and nonfood uses
 
are based on 1976-80 indications from foodgrain consumption dati of
 

each DMC. Finally, price relationships are assumed to remain
 

unchanged.
 

1/ For purposes of this study, no corresponding changes are applied
on the production side and thus it is assumed that income changes are
independent of changes in foodgrain oitput. 
It is recognized that
this assumption is 
not strictly valid; in countries where agriculture
is the domin&nt sector, growth in agricultural output is an important

determinant of income growth.
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Data on foodgrain production and consumption, together with the
estimates of income elasticity of demand for various commodities, 
are
from FAO, Rome. 
Population estimates and projections are from the

U.N. Population Division, 
as assessed in 1978, while the statistics on
GNP in constant U.S. dollars are World Bank Estimates.
 



Appendix B
 

ModifLations of Trend-Based Projections for Selected DMCs.
 

INDONESIA
 

Due to the availability of more detailed data on rice in
 

Indonesia, we are able to disaggregate the analysis and projections to
 

a greater extent than for most other countries.
 

Paddy Rice
 

Area: The projections made here assume that the currently planned
 

irrigation investment program through 1990 will be carried out,
 

including completion of all construction started before the end of
 

Repelita III, and a balanced Repelita IV program of investments, and
 

that the program for 1990-2000 will add about 80% as much new physical
 

area as in 1981-90, due to general slowing trend in investment.
 

Projected areas for existing swampland/tidal are assumed to remain
 

constant, while dryland area will decline slightly. Area harvested in
 

existing wetland, rainfed and irrigated areas, which account for over
 

90% of production, follow a simple projection procedure. 
 Cropping
 

intensity on irrigated area increased from 1.37 to 1.42 between 1973
 

and 1981. 
 It is assumed that this recent increase will be matched
 

through 1990, with cropping intensity on existing la'nd in Java
 

increasing from 1.56 in 1981 
to 1.61 in 1990, and to 1.68 in 2000;
 

while the increase off-Java will be from 1.26 in 1981 
to 1.32 in 1990
 

and to 1.40 in2000. On.-rourth of new physical area irrigated under
 

the projected investment program is a' umed to replace existing
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rainfed area. This may understate actual displacement since histori

cally nearly 40% of new irrigation displaces rainfed preas. The area
 

harvested from existing wetland rainfed and irrigated area can then be
 

computed as the (physical area irrigated times the irrigated cropping
 

intensity) plus (physical rainfed area less physical area displaced by
 

Irrigation) times the rainfed cropping intensity. 
Cropping intensity
 

on new areas irrigated is assumed td be 1.20 during 1981-90,
 

reflecting start-up problems, but increasing to 1.32 in 1990-2000 as
 

the investments mature.
 

*Yield: In order to project yields on wetland (Irrigated and rainfed)
 

aggregate physical functions were first estimated for period
 

1972-1981. Data were compiled for Java and off-Java, and then pooled
 

in the regressions in order to increase the degrees of freedom and
 

observed variation in the variables. A nmber of functional forms were
 

tested, with the best fit equation given in Table 1. Yield inwetland
 

rice is estimated as a function of nitrogen use, the irrigated area
 

harvested as a percentage of wetland area harvested, and the percen

tage of area harvested to modern varieties.
 

Utilizing this yield equation, together with projections of the
 

independent variables, we can project wetland yields on Java and the
 

other islands to 1990 and 2000. Table 3 sunmiarizes the values of the
 

relevant variables.
 

Fertilizer use on Java grew at the very rapid rate of 15% per
 

year, 1972-81, as the use of modern varieties grew from 23% to 80%,
 

and extremely favorable fertilizer/rice price ratios were instituted
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and maintained. Nitrogen.use in 1981 of 133 kg/ha may be very close
 

to the current economic optimum, but we have assumed continued strong
 

growth in nitrogen use on Java at 4% per year, 1981-90, and 2% per
 

year 1990-2000, which results in
more than a doubling of the average
 

use 1979-81. We also project strong growth in fertilizer use off-Java,
 

10% per year through 1990, and 7.5%.per year thereafter, which gives a
 

fivefold increase from 1979-81 levels. 
Such a growth rate will
 

require considerable improvement in the ferti'lizer distribution system
 

off-Java, vigorous pursuit of intensification programs, and main

tenance of the favorable price regime.
 

There is little room for further growth in percent area irrigated
 

and percent of modern varieties, but we project continued growth as
 

shown in Table 2.
 

Substituting the values from Table 2 into the yield function
 

gives the projected yields for existing wetland rice areas. 
 Dryland
 

yields are assumed to decline slightly as some of the better dryland
 

areas shift out of rice. Swampland rice areas are assumed to maintain
 

constant yields. New area irrigated is assumed to attain 80% of
 

existing wetland yields in 1990, and 90% in 2000. 
The resulting pro-


Jections are summarized in Table 3.
 

Demand: Human consumption projections assume a population growth rzte
 

of 1.91% and per capita income growth rate of 3.89%. Estimates of the
 

income elasticity of demand for rice in Indonesia range from .20 to
 

.50. We have chosen a moderate value of .30 for 1980-90, declining to
 



.15 from 1990 to 2000, as incomes and the proportion of urban popula

tion increase.
 

Maize: Area harvested shows a negative trend 1961-80, as well 
as for
 

the more recent 1970-80 period. It is unlikely that there will be
 

further expansion on Java; any new expansion will come off-Java, where
 

there was some growth (1.0% per year), 1970-80. We assume a comparable
 

aggregate growth of 1.0% per year through 2000, from the 1979/80
 

average area as the base.
 

Yields grew at a 1.92% rate 1961-80, but much of the growth
 

occurred 1970-80 with the generation of new disease resistant
 

varieties and a 
near doubling of fertilizer use. We assume that the
 

strong long-term growth rate of 1.92% can be maintained.
 

Other Cereals: 
 Production of other cereals is negligible, with area
 

harvested only 7000 ha in 1980, and the data indicating production of
 

other cereals only since 1973 with near constant yields since then, so
 

it is very difficult to make any Judgments as to expected trends. 
We
 

arbitrarily assume area will grow at 5% per year and yields at 2% per
 

year.
 

Pulses: Area harvested grew at a 
rate of 3.4% 1961-70 and 2.1%
 

1970-80 with constant yields. We expect a continued slowdown in
area
 

growth, to 1.3% from the 1980 trend base, with 1.0% per year growth in
 

yields.
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MALAYSIA
 

Paddy Rice: 
 Yields grew at an annual rate of 1.8% from 1961-80, but
 
slowed to 1.5% during the last decade in this period (computed from
 
1969-70 average as the base to 1979-80 average as the final year).
 
Virtually all the growth in yields occur.,ed through 1974, and yields
 

have stagnated since then. 
 The main source of growth in overall
 

average yield has been due to the increasing proportion of area
 
planted to relatively high yield dry season irrigated paddy. 
This
 

source of yield growth has slowed with the slowoown in irrigated area
 
expansion. 
Use of modern varieties and intensity of fertilizer use
 
are already high so additional gains from these sources are likely to
 
come slowly. 
All of these factors point to a continued slowdown of
 
yield growth in paddy rice..-We assume here that the growth rate will
 
be 1.2% per year through 1990 (from the 1980 trend value as base year)
 

declining to 0.9% per year 1990-2000.
 

Paddy area harvesteC grew at an annual 
rate of 1.96% 1961-1980,
 
declining to 1.1% the last decade. 
 The entire growth in area, 1961-80,
 

was 
in dry season irrigated paddy, with wet 
season paddy area
 

constanc or declining throughout this period. 
Area harvested has
 
been virtually constant since 1972 due to the slowdown in irrigation
 

investment. 
 Given the declining profitability of rice production
 
relative to other sectors of the economy, it is doubtful that addi

tional lands will 
come under cultivation except through expansion and
 

intensification of irrigation. 
 Current irrigation investment plans
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through 1990 appear to permit a 
growth rate of approximately 1.0% per
 

year through 1990. It is assumed that the growth in area will then
 

decline to 0.5% per year.
 

Maize: Maize is
a highly marginal crop in Malaysia, with less than
 

10,000 ha harvested in 1980. While area has trended upward through most
 

of the period 1961-80, with an overall growth rate of 1.8%, there was
 

substantial declir- in area harvertd since 1976. Since the base year
 

average of 1967-70, the growth -ate has been 1.6%. 
 It is assumedsthat
 

this rate will be maintained through the year 2000.
 

Yields have fluctuated widely around the trend growth rate of
 

1.81%. The tremendous variability in yields and marginal nature of
 

production makes it difficult to project yields; here we simply assume
 

that growth will continue at 1.81% per year from the 1980 trend value.
 

THAILAND
 

Paddy Rice: Thailand has experienced a growth in paddy production
 

over the past 20 years of 2.34%, with relatively slow growth in yields
 

of 0.90% and area expansion of 1.43% annually. The production growth
 

rate appears sustainable through 2000, and we have used the trend

based projections.
 

Maize: 
 Growth inmaize area has been very fast, 10.8% 1961-1970, and
 

6.1% from 1969/70 to 1979/80. We expect maize area harvested to con

tinue to grow but with comparable reductions in the rate of growth to
 

that experienced in the last two decades. 
The assumed growth in area
 

is therefore 3.4% 1980-1990, and 1.9% from 1990 to 2000.
 

After a 
yield growth of 2.5% per year 1961-70, yields actually
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declined during the rapid area expansion of the 1970s. It should be
 

possible for resumption of some yield growth as expansion of area.
 

slows. 
 We assume a growth rate of 1.0% per year, which brings yields
 

back to the 1970-71 levels.
 

Other Cereals: 
 Area harvested of other cereals (primarily sorghum)
 

grew from zero in 1960 to 275,000 ha in 1980, with most of this expan

sion in the last decade. The rapid growth rate from a very small base
 

cannot be maintained; here we assume that the growth in arep will be
 

the same as for maize, 3.4% from 1980 to 1990 and 1.9%, 1990-2000.
 

Yield- have been highly variable around a negative trend. It is
 

assumed that yields will increase at about 1.0% per year from the
 

1979/80 base average, as expansion slows.
 

Pulses: 
 After very rapid growth, area has been nearly constant
 

1971-80. 
Growth rate 1961-70 was 18.7%, declining to 7.0% 1969/70
 

- 1979/80. Assuming a comparable percentage decline in growth rate
 

over the next two decades gives an annual 
rate of 2.62%. Yields
 

declined during the rapid area growth period, stabilizing in recent
 

years. We assume a 1.0% growth rate in yields.
 

BANGLADESH
 

Paddy Rice: Area grew at 
a rate of 0.84%, 1961-80, and we assume this
 

rate can be maintained through 2000.
 

Although yield growth was only 0.81% 1961-80, the rate from 1970
 
to 1980 was 1.84%. Although this relatively rapid growth may be dif

ficult to maintain, we believe a rate of 1.5% is attainable due to
 

continued rapid expansion of tubewells and growth in fertilizer use.
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Wheat: 
 There has been phenomenal growth in wheat area (9.39%) and
 
yields (6.92%), 1961-80, from very low bases ineach case. 
Although
 
these rates cannot be maintained, there appears to be potential area
 
sufficient for a substantial increase in area, at 4% a
year from the
 
average base of 1979-80, or 6% from the 1980 trend value. 
Following
 
the rapid increase inyields over the past 20 years, to levels
 
substantially higher than in India and Pakistan, a 
slowdown inyield
 
growth is anticipated. 
We assume that yields will grow from the 1980
 
trend value at the still strong rate of 2.3%, or one-third of the
 
trend value. 
Even with the rapid growth in production, a deficit of
 
2,085,000 metric tons isprojected for 2000.
 
Maize: Maize is a
marginal and declining crop inBangladesh. We pro
ject a continuation of trends leading to a
virtual elimination of
 

maize.
 

Other Cereals: Area harvested has declined at a 
rate of -0.18%,
 
1960-80, but at nearly -5.0% the past 10 year period. 
We assume that
 
the decline will continue due inlarge part to displacement by wheat.
 
We project a continued decline from the 1979-80 base at half the rate
 
(2.5%) for the past 10 years. 
 Yields have declined slightly, and are
 
projected based on 
the long term trend.
 
Pulses: Area harvested showed a 
slight growth (0.76%) 1961-80, while
 
yields were virtually constant. 
We assume continuation of these
 

trends.
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NEPAL
 

Projection of the cereal grain production inthe year 2CMO is
 
done by projecting area and yield rates for each foodgrain crop taking
 
into account their trend growth rates combined wit':judgements and then
 
the estimates of production were obtained by multiplying for each com

modity, the projected area and estimated yield.
 
The estimations for hills and Tarat 
are done separateiy and then
 

they are added to get the projection for Nepal.
 

Inthe hills it isrecognized that a
further addition to culti
vated land would be almost negligible since land utilization seems to
 
have reached the extensive margin already. 
However, some expansion in
 
the cropped area ispossible-from increases in cropping intensity and
 
irrigation facilities. 
It isalso assumed that increase incrop pro
ductivities would be small. 
 Though inthe past there had been a
 
declining trend inthe productivities largely due to increases innew
 
marginal land, brought under cultivation, it isexpected that further
 
increases inbringing new land under cultivation is slim, and that the
 
developmental efforts will check this trend and possibly even reverse
 
the trend. The extension services as well 
as production support ser
vice, i.e., supply of seeds, fertilizers, credits, ha;e been poor. 
It
 
isexpected that these services would be improved and accelerate the
 
adoption of improved technology and thereby bring about an 
increase in
 

cereal grain production.
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Inthe Taral, however, itisassumed that some new land will be
 

brought under cultivation through resettlement program by clearing
 

some forests. Also it isexpected that additional 260,000 hectares of
 

land will be brought under new irrigation (surface as well as ground
 

water irrigation) in between 1983 to 2000. Also all the Taral
 

districts would be covered under T & V extension program with the
 

financial assistance from the World Bank. So it isexpected that the
 

negative trend in productivities will be reversed and production in
 

Tarat will rise more due to increase in productivities than an expan

sion incropped area. The past trend indicates that increase in pro

duction was largely due to expansion in cropped area.
 

!nthe past, area and production inmaize crop had been declining.
 

[he recent introduction of-'winter maize crop is likely to change this
 

trend. The new winter maize crop varieties are becoming popular among
 

Farmers very quickly. So the projected estimates have t ,en this
 

levelopment into account. Pulses are assumed to follow trends.
 

INDIA
 

krea: We utilize the projected trend estimate for 2000 of area under
 

ill cereals as a group, and the projected trend estimates of area for
 

!000 in the case of paddy and maize. We assume that there will be no
 

Iurther reduction inthe area under other cereals compared to the
 

;rend estimate for 1980. The residual area was allotted to wheat
 

:28.97 m/ha). This represents an increase in area under this crop of
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6.14 m/ha which would be mostly in Eastern and Central India and also
 

ir Western India when the Narmada irrigation scheme becomes opera

tional. 
 With regard to pulses we assume an annual increase of 0.5
 

percent in the area over the projection period.
 

Yields per Hectare: 
 We utilize the projected trend estimates for 2000
 

of yields of paddy and maize, and assur: 
 the yield of other
 

cereals would be the same as that of maize. 
We found that the pro

jected average yield of 3.39 mt/ha for wheat is 
too high, keeping in
 

view that the yields in 
new areas to which wheat cultivation would be
 

extended would be low. 
Hence we assumed an average yield of 2.5
 
mt/ha. In the case of pulses, we assume an average yield of 0.65 tons
 

which represented a 33 percent increase over the trend estimate for
 

1980.
 

Production: 
 Estimates for production were obtained by multiplying for
 

each commodity, the projected area and estimated yield; the commodity

wise production estimates were aggregated to give the total production
 

of cereals and foodgrains. These-projections show a near balance be

tween demand and supply of foodgrains in India in 2000. 
The estimated
 

deficit in pulses is lower than the surplus in cereals.
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Appendix B
 

Table 1. Yield response function, Java and other islands, 1972-81
 

Dependent Variable = YLD 

Variable Coefficient 
 t-.Statiitic
 

CONSTANT 1,251.51* 	 2.29
 

NIT 
 8.61* 
 14.10
 

AREA 
 11.16* 
 1.80
 

HYV 9.59* 8.64
 

* Coefficient significant at .01 level 
** Coefficient significant 15.08 level or better 

Variable Definitions
 

YLD = average yield, irrigated and rainfed wetland (kg/ha)
 

NIT = 	nitrogen use (kg/ha)-


HYV = 	area harvested to modern varieties as a percentage of total
 
area harvested
 

AREA = 	irrigated area harvested'as a percentage of rainfed and irri
gated wetland area harvested
 

Table 2. Values of variables utilized inyield projections
 

Actual 1981 1990 Projected 2000 Projected 
Variable Java Other Islands Java Other Islands .Java Other Islands 

NIT /(kg/ha) 133 27 189 64 230 132 

HYV (%) 80 80 90 90 95 95 

AREA3 (%) 95 94 97 95 98 97 

a/ See Table 2 for definitions of variables.
 

http:1,251.51
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Appendix B 

Table 3. ProJected arqa. Yield and production of rice in Indonesia, 1990 

.--- Are (m.ha)"-
Production m. ' 

00 1981V 1990 2000 191 190 000 
EuistingAreaL 

Vetland 6 !rricated 
"-vi ' 
Other Islands 

Subtotal 

4.78 
2.94 

7.72 

4.86 
3.00 

7.86 

5.04 
3.18 

8.22 

4.20 
3.41 

3.90 

4.82 
3.73 

4.32 

5.24 
4.38 

4.91 

20.90 
10.04 

30.13 

23.43 
11.19 

34. 2 

26.41 
13.93 

40.34 

Other slands 

Subtotal 

0.27 
0.94 

1.21 

0.21 
0.76 

0._7 

0.21 
0.76 

0.7 

1.;2 
1.42 

1.48 

1.60 
1.40 

1.44 

1.60 
1.40 

1.44 

0.46 
1.33 

1.78 

0.34 
1.06 

1,40 

0.34 
1.06 

1.40 
Swampland-"Jva - . - - . 
Other Islands 

Subtotal 

Subtotal Existing 

0.4s 

0.45 

3.3 

0.41 

0.45 

9.28 

O.4S 

.4S 

9.64 

1.90 

1.90 

3.50 

1.9C 

1.90 

4.04 

?.1C 

. 10 

C.26 

0.8_6 

32.53 

C.ES 

o.5 

36.88 

C.95 

0.;5 

42.69 
New Area 

Other Islands 

Subtotal 

-

-

-

0.22 

0.34 

0.56 

0.44 

0.68 

1.12 

-

-

-

3.36 

2.98 

3.32 

4.72 

3.94 

4.24 

0.85 

1.01 

1.86 

2.0M 

2.!S 

4.75 
SOawmlandava " 

Other 

Subtot4l 

Subtotal New 

-

* 

0.24 

0.24 

0.80 

0.48 

0.48 

1.60 

1.90 

1.90 

2.53 

2.10 

2.10 

2.10 -

0.46 

0.46 

2.32 

1.01 

1.0! 

5.76 
Total Java s.Os 5.29 5.69 4.07 
Total Other lands 4.33 4.79 5.55 2.83 
Total Indonesia 9.38 10.08 11.24 3.50 3.89 4.31 32.78 39.20 48.4S 

a/ Totals my not add because of rounding. 
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Table 4. Projection of Cereal Grain Production in the Hills and Taral, Nepal, for Year 2000
 

HILLS AND MOUNTAINS TARAI
 
Area Yield Production Yield
 

in Thousand per Hectare in Thousand Rate Production
 
Hectares in Metric Tons Metric Tons (000) ha. M.T./Hectare (000) M.T..
 

Paddy 260 2.5 Ib140  
650 2.40 2,736

(0.5) (1.27) (0.46) (1.68)
 

Wheat 208 1.5 312 
 434 1.5 651
 
(growth rates assumed) (2.0) (3.08) (3.0) (3.76)
 

Maize 352 1.8 634 160 
 1.8 288
 
growth rates .(0.40) (0.98) (0.97) (1.33)
 

Barley 20 1.0 , 
 20 7 1.0 7
 
(0.0) (0.64) (0.0) (0.95)
 

Millet 108 1.15 124 20 
 1.0 20
 
(0.40) (0.91) (0.26) (0.5)
 

Total Cereal 948 1.61 1,740 1,761 2.09* 
 3,767
 
(0.73) (1.40) (1.02) (1.95)
 

* Values in parentheses are annual growth rates for the period of 1980 to 2000. 


