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SUMMARY OF SETTING, METHODOLOGY AND FINDINGS
 

Together the five ASEAN countries consume food grain products equiva

lent to about 100,000 MT of milled rice each day. 
 Rice provides the dominant
 

portion of the total requirement -- about 89 percent in Indonesia, 75 per

cent in Malaysia, 70 percent in the Philippines, 57 percent in Singapore
 

and 97 percent in Thailand. 
 Of projected total rice requirements for 1980,
 

Indonesia will need to import 8.6 percent, Malaysia 6.7 percent, and Singa

pore 100 percent. 
 The Philippines has reached self-sufficiency. Thailand
 

continues to be a major exporter of both rice and corn. 
 All five counLijes
 

are wholly dependent on imports for milling wheat, and together will import
 

about 2.7 million metric ton in 1980. 
Malaysia, Singapore and the Philip

pines remain corn importers, needing a projected total of 950,000 MT in 1983.
 

Even with imports and exports, total annual grain supplies have deviated
 

widely from food requirements in all five countries. 
Over the past 18 years,
 

deviations greater than +10 percent of 
total requirements have been common
 

in all five countries -- a degree of instability which could have been avoided
 

by a security reserve. ASEAN is to be congratulated as the first group of
 

nations to implement jointly a rice security rcserve program.
 

The purpose of this analysis is to test the performance and estimated
 

costs of alternative ASEAN food 
reserve programs had they operated over the
 

period 1960-1977. The alternatives tested include a 2 x 2 matrix, (1) rice
 

only and (2) all food grains by (A) without and (B) with import (export) ad

justments. All four include a mix of in-country plus ASEAN regional reserves,
 

and all are capable of achieving stability in annual supplies within the
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targeted +3 percent of total food requirements in each c'011tiry. The total
 

size 
and estimated cost of the reserve program vary from one alternative to
 

another.
 

The required grain storage capacity for reserve 
programs to achieve the
 

targeted +3 percent stability under each alternative is shown in units of
 

1000 ME milled rice equivalent in Summary Table 1. 
Without import adjustments 

Summary Table 1. Computed Reserve Storage Capacity 
(1,000 MT milled rice equivalent) 

Alternative  1. Rice Only 
 2. All Food Grains
 
A. Historical B. Adjusted A. Historical B. Adjusted
 

Trade 
 Trade 
 Trade 
 Trade
 

In-Country: 1,434 
 1,393 1,718 
 1,671

'Indonesia 603 603 
 690 690
Malaysia 
 68 
 68 
 84 
 73

Philippines 
 143 
 139 
 173 
 137
Singapore 
 43 
 43 
 61 
 61
Thailand 
 557 
 540 
 710 
 710
Regional: 2,867 1,103 3,411 
 1,368
Combined: 4,301 2,496 5,129 
 3,039
 

Source: Tables 12', 14', 18', 20'.
 

the required grain storage capacity would have been 4,301,000 MT for rice and
 

5,129,000 MT for all food grains. 
With import adjustments the capacities would
 

have been reduced to 2,496,000 MT and 3,039,000 MT, respectively. The major
 

reduction comes in the needed capacity for the regional 
reserves -- from
 

2,867,000 MT 
to 1,013,000 MT for rice reserves, and from 3,411,000 MT to 
1,368,000
 

a
MT for food grain reserves.
 

Average annual utilization of 
the storage capacity for the security re

serves would have varied as indicated in Summary Table 2. 
Under the adjusted
 

trade alternatives the utilization of capacity for the regional reserves would 

have been nearly twice the rate of that for the historical trade alternatives. 

aIt should be noted that these estimated capacity requirements are 
in
addition to capacities required for storage from harvest to time of 
con
sumption, for normal carryover, and for "pipeline" requirements.
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Summary Table 2. Average Utilization of Reserve Capacity
 
(Percent)
 

l.Rice Only 2. All Food Grains
 
Alternative~ A. Historical B. Adjusted A. Historical B. Adjusted
 

Location 4 Trade Trade Trade Trade
 

In-Country: 45.4 48.2 45.5 
 52.2
 
Indonesia 26.3 26.5 28.7 40.7
 
Malaysia 54.8 59.8 69.6 
 67.4
 
Philippines 79.1 88.8 64.8 75.3
 
Singapore 46.9 51.6 55.2 55.2
 
Thailand 63.1 69.8 60.0 63.1
 

Regional: 34.1 65,0 35.5 59.6
 

Source: Sections 6-9.
 

In general, the indicated rate of capacity utilization is somewhat higher for
 

all food grain reserves than for rice reserves alone. The rate of capacity
 

utilization is higher for the Philippines than for the other countries under
 

all alternatives considered.
 

Based on uniform unit costs for grain storage facilities, inventory
 

costs and annual operating costs, the computed average annual total costs
 

for the alternative food security programs are shown in Summary Table 3.
 

Summary Table 3. Computed Average Annual Total Costs for Reserves
 

($ million)
 
1. Rice Only 2. All Food Grains
 

A. Historical B. Adjusted A. Historical B. Adjusted
 
Location Trade Trade 1/ Trade Trade
 

In-Country: 79.2 100.6 92.2 117.7
 
Indonesia 33.5 43.9 39.1 54.8
 
Malaysia 3.4 3.9 5.0 5.0
 
Philippines 7.0 9.1 7.6 8.8
 
Singapore 2.1 3.2 3.2 4.4
 
Thailand 33.2 40.5 37.3 44.7
 

Regional: 166.5 78.7 170.6 83.2
 
Combined: 245.7 179.3 262.8 200.9
 

Source: Tables 23, 26, 30, 33, 36.
 

1/ In-Country costs include those for import (export) adjustments.
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Under the adjusted import (export) alternatives, the in-country reserve 
costs include the computed costs for the adjustments. Por ASEAN as a whole, 

the average total annual costs over the 
18-year historical period would have
 

ranged from $179.3 million for rice reserves with import adjustments to
 

$262.8 million for all food grain reserves without import adjustments. Im

port adjustments reduce the total costs of regional reserves by about one

half, but add to 
the total costs for the individual countries. The all food
 

grain reserves are somewhat more costly than the reserves of rice only in
 

all cases except the Philippines. However, such reserves are a bit more 
ef

ficient, providing equal stability to 
the greater food consumption base.
 

No attempt has been made to 
measure the benefits that would have resulted
 

from the food reserve expenditures shown in the table, but one can expect
 

that they would have been very large. For one approach to measurement of net
 

benefits to be expected from food security reserve programs, the reader is
 

referred to Special Report No. 6, "Food Grain Reserves in Developing Countries,"
 

Food and Feed Grain Institute, March, 1978, pages 48-63.
 

The methodology tested in this study, including the supporting computer
 

programs and users manuals, is available through U.S. Agency for International
 

Development or the Kansas State University Food and Feed Grain Institute to
 

anyone interested. 
 Policy makers and analysts concerF 
 wi.h these problems in
 

the developing countries of East Asia and elsewhere are encouraged to contact
 

the study sponsors directly, through the USAID offices or 
through SEARCA in
 

Los Bafios, Philippines.
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SECTION I
 

SETTING AND METHODOLOGY FOR TESTING ASEAN FOOD SECURITY RESERVE ALTERNATIVES
 

Why ASEAN Food Security Reserves?
 

The ASEAN countries have good reason to be concerned about the problems
 

which food security reserves can help solve. 
They are anxious to avoid the
 

danger of mass starvation with only a few days' supply of food grain on
 

hand prior to the new harvest. They are anxious to minimize the repercus

sions of serious localized food scarcity resulting from possible disasters.
 

They are anxious to avoid the potentials for serious consumer rebellion to
 

sky-rocketing prices in times of serious shortages. 
They are anxious to avoid
 

over-adjustments in agricultural 
resource use caused by food grain prices
 

which are temporarily very high, and the dangers of mass bankruptcy of farmers
 

cause 
by food grain prices which are temporarily very low. In short, the
 

ASEAN countries are anxious to develop reasonable levels of reserve stocks of
 

food grains for the protection of their consumers, their farm producers, and
 

their national economies.
 

Effectively meeting the daily food grain requirements of their people is 

a large and priority task for the ASEAN countries. For the 1980 c-'p year 

ASEAN daLly requirements total about [02,000 metric ton, milled rice equiv

alent. This daily requir ement is distributed by country and grain assource 

follows: 
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Projected 1979-80 Daily Requirements I/
 

(MT, milled rice equivalent)
 

All. 
Country Rice Wheat Corn Food Grains 

Indonesia 47,980 2,490 3,810 54,280 
Malaysia 3,610 900 490 5,000 
Philippines 10,800 ],570 5,010 17,380 
Singapore 490 380 30 900 
Thailand 23,200 270 1,270 24,740 
ASEAN Total 86,080 5,610 10,610 102,300 

1/ Based on Tables 2 (Section 2) and the relative use of food
 
grains from Tables 1 (Annex II).
 

This total requirement of 102,300 MT of food grain products (in milled rice
 

equivalent) every day for 365 days per year is a massive challenge. lt
 

requires distribution among 258 million people an average of 0.87 pounds of
 

milled rice each day. In equivalent whole grain, it corre3ponds to a supply
 

of about 157,400 MT per day or 5,745,000 MT per year.
 

The challenge is magnified by great and largely unpredictable varia

tions in food grain supplies from year to year. Climatic factors, crop pests
 

and diseases, restrictions affecting the use of farm inputs, changing food
 

policies and uncertain grain prices combine to cause wide variations in domes

tic production. Irratic world prices and shifts in other factors affecting
 

international trade cause wide fluctuations in the opportunities to import
 

(cr export) to balance total food supplies with domestic requirements. Since
 

1960, Indonesia's annual food grain supply requirement balance has varied
 

from a deficit of 1,658,000 mu to a surplus of 1,353,000 MT (see Table 8, Page
 

2-31 ) -- a variation o! about ± 13 percent of total annual requirements. Over
 

the past 18 years, comparable percentage variations in available food grain
 

supplies have occurred in the other ASEAN countries, ranging from -11.5 per

cent to +8 percent in Malaysia, -10 percent to +6.5 percent in the Philippines,
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-44 percent to +28 percent in Singapore, and -10.5 percent to +20 
percent in
 

Thailand. 
 These imbalances have occurred even after activities to offset the
 

wide fluctuations in domestic production, including (I) imports and/or exports,
 

(2) consumption substitution among the alternative food grains, and (3) ad

justments to year-end food grain inventories.
 

In isolated extreme years, all five of the ASEAN countries have experienced
 

major deficits or surpluses at the same time. 
 For example, all five encountered
 

shortfalls in total food grain supplies in 1965, and all but Singapore encoun

tered surpluses in 1962 (see Table 8, Page 2-31). 
 Much more frequently, the
 

annual deficits in one or more of the member nations were offset by surpluses
 

in others. 
For example, 1975 crop year deficits in the Philippines, Thailand,
 

Singapore, and Malaysia were nearly offset by a larger than normal supply in
 

Indonesia.
 

These conditions, and the problems and inequities that arise from them,
 

can be prevented by an effective ASEAN food security reserve program. 
Food
 

security reserves can be built up in years of surplus, stored in facilities
 

suitable for maintaining the grain quality, and drawn upon in years of scarcity
 

and relief of local disaster. 
Security reserves can be developed to a size
 

needed to achieve any targeted degree of stability in food supplies, but ex

cessive reserve stocks can become a costly burden. 
By approaching the security
 

reserve 
program jointly, ASEAN member countries can achieve targeted levels
 

of stability in food grain supplies mich more efficiently than each could do
 

alone.
 

The leadership and grain management agencies of ASEAN are to be congrat

ulated as the first 
to implement a jointly-planned food security reserve pro

graml. The recently-formed ASEAJ rice reserves held in the member countries
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are an excellent beginning, and can form the foundation for a complete food
 

reserve system in the years ahead.
 

Need for Effective Security Reserve Guidelines
 

ASEAN leaders are joined by world organizations and international donor
 

agencies in support of goals which food security reserves of food grains can
 

achieve. The United Nations, the World Food Council, the International Bank
 

for Reconstruction and Development, and the International Food Policy Research
 

Institute are among leading organizations dedicated to the need for food securi

ty reserves to serve stability, development, and humanitarian goals in all
 

nations. All agree that the needs are particularly great in the developing
 

nations of the world.
 

The lack of well-established guidelines for planning, using, and maintain

ing security reserves of food grains continues to represent a serious constraint
 

to ASEAN as well as to other nations of the world. If they are to operate
 

successfully, security reserves mist be operated in conjunction with and com

plementary to national grain management policies and programs. Guidelines are
 

needed (1) for determining the size, type, and location of reserve storage
 

facilities, (2) for designing specific triggers governing additions to and
 

withdrawals from inventories in storage reserves, (3) for interfacing reserve
 

programs with potential stabilizing adjustments in international grain trade
 

among the participating nations, (4) for establishing effective interrelation

ships among (a) security reserves held in-country, (b) regional security re

serves and, (c) world security reserves, (5) for interfacing security reserves
 

in total with grain reserves and storage inventories maintained for other pur

poses, (6) for interfacing security reserve programs with national, regional,
 

and international food policies.
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,Successful detailed guidelines covering all dimensions of food security
 

reserves will be evolved through time as ASEAN and other regions of the world
 

gain experience with reserve programs. This learning experience can be facil

itated greatly if policy makers have access to rigorous analysis of the con

sequences of the various alternatives open to them. Because of the complex

ities and uncertainties involved, the analysis needs to be detailed and pene

trating. It needs to be multi-disciplinary and international in approach.
 

It deserves the stimulation and support of heads of state and leaders of in

ternational organizations and donor organizations. Effective analytical teams
 

in each nation need to have an organized way to share concepts and procedures
 

and to benefit from one another's experiences. This is the kind of effort which
 

will produce the analysis of alternatives needed by policy makers to facilitate
 

the first-hand learning experience in planning and operating food security re

serve programs. This is the kind of effort that will hasten the development of
 

detailed organizational and operational guidelines for food security reserves.
 

This is the kind of effort which will support programs to achieve more effec

tively and economically the stability, development, and humanitarian goals of
 

security reserves.
 

It is to this need that the present report, and the methodology upon
 

which it is based, are addressed. The work represents a part of the joint
 

on-going effort by U.S. Agency for International Development and Kansas State
 

lniversity Food and Feed Grain Institute for world-wide technical assistance 

InI grtin storage, precessing and marketing, and agribusiness development. The 

data, procedures, computer programs, manuals, and training programs are avail

able to all who can use them. The methodology provides a general framework with

in which many alternatives can be evaluated; the evaluations can be made in more 

detail in those dimensions of direct coTicern to policy makers and grain management
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agencies. The analysis can be extended for projected periods into the future.
 

It can be disaggregrated to deal with sub-areas within each nation and with
 

sub-periods within crop years. It is hoped that the analysis and findings con

tained herein will be viewed as a starting point for more detailed work in each
 

country, and more complete work on a regional and world-wide basisi
 

Methodology for Testing Alternatives
 

The methodology used to test alternative security reserve programs is
 

based upon the historical patterns of food grain production, 4.nternational trade,
 

and utilization as they have existed within each nation over the past 18 years.
 

Three basic procedural steps are involved. The first is to measure the needs
 

for food security reserves by country and region. The second is to simulate
 

the performance of alternative programs for meeting the need, had they been in
 

operation over the historical period. The third is to measure the cost-effec

tiveness of the alternative schemes. A possible fourth step of cost-benefit
 

analysis for each of the alternatives is not addressed in this study, but can be
 

added to the methodology at any time.
 

The data used for the ASEAN analysis includes annual food grain supply and
 

utilization information and aggregrate human population data for each country
 

over the period 1960 through 1977. The country-by-country food grain supply
 

and utilization data is taken from the USDA Foreign Agriculture Circular of
 

March 1978 and previous issues. The country-by-country mid-year total popu

lation estimates are taken from the United Nations Demographic Yearbook of 1977
 

and previous issues. The source references are cited in more detail in Annexes
 

II andIII hereto, where the data are listed in the form used for computer in

put.
 

The analysis was conducted using the Master Projection Computer Program (MPJ)
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in the KSU Food and Feed Grain Institute "User's (, ide it,Compitt-rized Svstt,'n 

for Feasible Agribusiness Development," Volume 2, Computer Programs- Spec ialI 

Report No. 2 Revised August, 1979. 
 The system is written in Fortran and designed
 

for agricultural analysts with minimal training in computer language. 
 It is
 

fully user controlled so 
that computer programming skill is unnecessary.
 

The sequential steps in the methodology are described in Annex I, hereto.
 

The body of the annex outlines the procedures in simplified non-computer termi

nology. The accompanying appendix contains a brief description of the MPJ
 

Program and how the command codes are provided to complete each of the computer
 

runs required.
 

The general guideline steps in the methodology can be summarized following
 

the presentation in Annex I. 
Each step is done for all ijk of concern, i de

noting the crop year (1960-1977), j denoting each food grain (rice, wheat, corn,
 

all grains), and k denoting the country (Indonesia, Malaysia, Philippines, Sing

apore, and Thailand). 
 The steps follow the three basic procedural steps outlined
 

above, designated as I, II, III in the outline below.
 

Each of the sequential steps was used 
to test under ASEAN conditions, (1)
 

security reserves of rice only, and (2) security reserves of all food grains,
 

,rice, wheat, and corn), 
both in milled rice equivalent. The two types of re

serves are assessed under (A) international trade unchanged, and 
(B) with stabil

izing adjustments in international trade.
 

I. Measuring needs for security reserves
 

1. Develop supply-utilization balance sheets, 
so that the total supply
 

quantity, Q, is equal to the total quantity utilized, U. 
This step is
 

illustrated by the computer tables reproduced in Annex II.
 

2. For the utilization quantities of 
concern (domestic human consumption),
 

prepare summary tables, as illustrated by Tables 2, pp 2-2 and 2-6.
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3. 	Convert the total quantities utilized to the corresponding per capita
 

quantities, using historical mid-year population data (see Annex III
 

and Tables 4, pp 2-4 and 2-7).
 

4. 	Fit historical time trends to the per capita quantities utilized for
 

consumption, and plot the results, as shown in Section 2.
 

5. 	Compute the year-by-year deviations from the long-term trend in avail

able per capita quantities (Tables 7, pp 2-28, 2-29).
 

6. 	Apply the historical population figures to compute the annual tonnage
 

deviations from trend (Tables 8, pp 2-30, 2-31).
 

7. 	Compute the historical deviations in excess of those within targeted
 

stability ranges (Tables 10, pp 3-4, 3-5).
 

8. 	The results from Step 7 define the need for annual transactions with
 

security reserves, as shown in Tables 10.
 

II. 	 Testing performance of alternative security reserve programs
 

9. Establish reasonable bounds on in-country reserve stock levels, and
 

compute annual transactions with the in-country reserves (given the
 

need from Step 8) subject to these bounds (see Tables 11, pp 4-4 and
 

4-13).
 

10. 	 By subtraction, compute the residual need for annual transactions
 

with regional reserves, and repeat as in Step 9 for the regional
 

reserves (see Tables 13, pp 4-6, 4-16).
 

11. 	 If residual needs for further transactions with reserves remain,
 

repeat as in Step 10 for transactions with world reserves (this
 

step was unnecessary for all ASEAN alternatives analyzed).
 

12. 	 Determine the potential for stabilizing adjustments in international
 

trade over the historical period, using realistic expectations be

tween the date of discovery of need for adjustment and final delivery
 

of 	the grain from the adjusted trades. A total lag of one-half crop
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year 	was used for all ASEAN alternatives studied (see Tables 15, 

pp 3-7, 3-8). 

13. 
Determine the need for reserve transactions after the impact of
 

stabilizing international trade, relating the results from Step 12
 

to those of Step 8 (see Tables 16, pp 3-10, 3-11).
 

14. Repeat the procedure of SLep 9 to determine the annual transactions
 

with in-country reserves after stabilizing trade, as shown by Tables
 

17, pp 4-9, 4-17).
 

15. Repeat the procedure of Step 10 to determine annual transactions
 

with regional reserves after stabilizing trade, as shown by Tables
 

19, pp 4-11, 4-19.
 

16. 	 If needed, repeat the procedure of Step 11 to determine annual trans

actions with world reserves.
 

III. 	 Measuring cost-effectiveness of alternative schemes
 

17. 
 Compute the required in-country storage capacity, (see Tables 12'
 

pp 5-4, 5-17), and apply appropriate per ton fixed costs to 
obtain
 

estimated total fixed costs for each alternative, as shown in Tables
 

21, Annex IV. Standardized total unit costs in real terms of $21.80/MT
 

of total storage capacity were used in this study.
 

18. 	 Apply appropriate per ton variable costs to 
the average inventory
 

levels in the in-country reserves 
to obtain estimated total variable
 

costs for each alternative, as shown in Tables 22, Annex IV. 
 Stan

dardized total 
unit 	costs in real terms of $23.30/MT of average storage
 

Inventory were used in the study. 

L9. Sum the fixed and variable cost,; to obtain estimated total costs of 

in-country reserves under each alternative, as shown 	in Tables 23,
 

pp 6-4, 6-). 
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20. 	 Repeat Steps 17-19 for the regional reserves to obtain the estimated
 

total costs to each participating country for regional reserves
 

under each alternative. (See Tables 26, pp 6-6, 6-10 and the sup

porting tables thereto).
 

21. 	 Sum the estimated total costs for in-country reserves and the esti

mated total costs for regional reserves to obtain the estimates of
 

combined total cost under each alternative, as shown in Tables 27,
 

pp 6-7, 6-12.
 

22. 	 Compare the relative total costs of the alternative security reserve
 

programs to measure cost-effectiveness of the alternatives. The
 

estimated additional cost of more complete programs is obtained by
 

subtracting the combined total costs for the two cases, as illus

trated by Table 28, p 8-4. The estimated cost savings between two
 

alternatives capable of producing the same level of benefits is
 

obtained by subtracting the combined total costs for the two alter

natives, as illustrated by Tables 29, pp 8-7, 8-9.
 

23. 	 Compute the estimated cost of using stabilizing adjustments in
 

international trade by applying appropriate added per ton charges
 

for such adjustments to the estimated requirements for stabilizing
 

trade from Step 12. Estimated costs for international trade are
 

shown in Tables 30, pp 7-2, 7-3, using a standardized trade adjust

ment penalty of $25.00/MT net adjustment.
 

24. 	 Reneat Steps 17-19 for in-country reserves after trade adjustments,to
 

obtain the corresponding estimates of total costs for in-country re

serves for each of the alternatives involving adjustments in trade.
 

(See Tables 33, pp 7-6, 7-11).
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25. Repeat Steps 17-19 for regional reserves 
to obtain corresponding
 

estimates of total costs for regional reserves after stabilizing
 

adjustments in trade. 
These estimates are shown by 'Fables 36,
 

pp 7-7, 7-12.
 

26. 
 Add the estimated costs for trade adjustments from Step 23 to 
the
 

estimated total costs for in-country reserves (Step 24) and the 
es

timated total costs for regional reserves 
(Step 25) to obtain com

bined cost estimates for each alternative involving trade adjustments.
 

Combined cost estimates are shown in Tables 37, 
pp 7-8, 7-13.
 

27. Following the procedure in Step 22, 
compare the relative combined
 

cost of alternative programs involving stabilizing trade adjustments
 

to estimate their cost-effectiveness. 
The estimated relative costs
 

for such programs for all food grain reserves compared 
to rice re

serves for ASEAN are shown in Table 38, 
p 8-5.
 

It will be nuted that the methodology represented by the above 27 
steps is
 

based on analysis of quantities of grain available 
for feeding the population
 

of ASEAN. Market price analysis is not 
directly involved. Targeted stability
 

ranges around the long-term trend in food requirements for each country are
 

taken at +3 percent. Transactions with the 
food reserves are simulated in
 

years when total quantities fall outside this range. 
Withdrawals are made from
 

the reserves for injection to the market in years when the 
supply quantity falls
 

short of 97 
percent of the trend requirement. Additions are made to the 
re

serves by withdrawals from the market in years when the supply quantity exceeds
 

103 percent of the trend requirement. Comparable results can 
be simulated for
 

targeted stability ranges greater or 
less than +3 percent.
 

The methodology does not 
imply that quantity triggers would have to be
 

used to signal reserve transactions. Price triggjrs could be used if the
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relationship between changes in quantity and changes in price are known. 
For
 

example, if the annual price elasticity of demand for food grain is -0.2 over
 

the relevant range, then the price stability range corresponding to the +3
 

percent quantity target is +15 percent. In this case, withdrawals from rice
 

reserves would be signaled by real prices for rice greater than 115 percent of
 

"normal," and additions to reserves would be signaled by real prices for rice
 

less than 85 percent of "normal." Domestic rice policies and programs would
 

continue to be used for achieving additional price stability in those countries
 

where a 30 percent variation in real prices is considered excessive.
 

It should be understood also that the methodology deals only with estimated
 

storage capacities, inventories, transactions and costs for security reserves,
 

i.e., additional carry-over quantities at the end of the crop year just prior
 

to the next harvest. Grain storage for carrying grain from harvest to later
 

consumption, for providing pipe-line capacity and for normal year end carry-over
 

would not be affected. All such storage capacity and inventories, and the
 

domestic programs under which they are operated, would be needed just as they
 

now are. Issues involving these relationships for ASEAN are discussed in Sec

tion 3.
 

The reader interested in more formal and detailed discussion of the ana

lytical methodology is again referred to Annex I.
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SECTION 2
 

TRENDS AND INSTABILITIES 
[N ASEAN FOOD GRAIN SUPPLIES
 

The first step in analyzing how alternative ASEAN food security reserves
 

might have worked had they been in effect over the 1960-1977 period is 
to ana

lyze the trends and instabilities in available food grain supplies to 
each ASEAN
 

country. Analysis is made separately for rice only, and for all food grains
 

(rice, wheat, and corn), 
so that the results of the 
two can be compared. The
 

analysis is confined to 
supplies of grain for food in each of the ASEAN countries.
 

To be specific, only the data shown in column (6) of Tables 1 of Annex II 
are
 

used for the analysis. 
 No attempt is made to evaluate the potential for secur

ity reserves to stabilize grain supplies for non-food uses.
 

Quantities of Rice for Food Consumption
 

Because total annual food grain requirements in each country are a function
 

of population growth as well as 
average per capita consumption, the analysis
 

of trends and instabilities in food supplies 
can be done more meaningfully on a
 

per capita basis. The average available per capita food supply each year by
 

country is derived from the corresponding total supply figures, using the United
 

Natfons mid-year population estimates. 
The results can be seen by comparing
 

the Lotal tonnaige figures in Table 2 with the corresponding grams per capita 

figures in labl Ie 4. The units in both tab]es are expressed in terms of milled 

rice equivalent. As indicatcd by the statistical parameters shown at the bot

tom of Table 4, trends and deviations were fitted only to the per capita figures. 

Reference to the two tables for rice only on 
the following pages may help one
 

to visualize the ASEAN rice situation in perspective. Striking from Table 2 is the
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--------------------------------------------------------------------

--------------------------------------------------------------------------

----------------------- --------------------------------------------------

TABLE 2. RILE .NLY
 

D04ESTIC CONSUMPTIUN bJY CUUNTkY, ASEAN, L961-1977
 

(1000 METRIC T(;NS, MILLEID i1IL- ELUIVALt-NT) 

ASEAN
PF[lID 
NO. YEAR INDONFSIA MALAYSIA PHILIPPINES i1NiAPORE THAILAND ICIAL 

1 1960 9900 814 2274 192 ",075 17255 
17266
2 1961 9525 72b v334 192 It4421 

3 1962 10431 898 2432 162 5272 19195 
4 1963 9250 865 24o3 217 5334 18129 

5 1964 9625 937 2543 1/1 '-994 18260 

6 1965 9477 992 2628 192 5123 184L2 

7 1966 9846 962 23u7 [ 5 o470 19820 

8 1967 9771 883 2811 117 5241 1 883 

9 1968 10827 90d 2921 215 Ji655 20526 

10 1969 11905 980 2993 189 7078 23145 

11 1970 12369 1035 3167 247 6773 236.11 

12 1971 12846 1110 33o9 259 6106 23o90 
13 1972 13324 1112 3343 2d7 6868 249S4 

14 1973 14046 1172 3299 191 7266 25974 

15 1974 14531 1265 3237 129 7557 26719 

16 1975 15166 1151 3402 V5 1432 27251 
17 1976 15891 ii18 3476 162 6965 27632 

18 1977 16365 1203 3548 1,0C 7113 28419 

SOURCF:
 
TABI.F lo COLUMN 6 
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dominance of Indonesia in total ASEAN rice consumption, representing well
 

over half the total annual consumption of the five nations. 
Thailand's con

sumption represents roughly one half that of Indonesia, while total consumption
 

in the Philippines is roughly one half that of Thailand. 
Total consumption in
 

Malaysia is roughly one-third that of the Philippines. Total annual rice con

sumption by Singapore is less than one percent of that for ASEAN as a whole.
 

The trend and deviation patterns in annual rice consumption within in

dividual countries are much more apparent from Table 4. 
The annual per capita
 

quantities available for consumption vary significantly within each nation as
 

well as 
from one nation to another. The apparent year-to-year variations are
 

relatively great for Singapore and relatively small for the Philippines.
 

The average annual per capita quantities over the 18-year period for each
 

country are shown at the "YBAR" line in the lower section of Table 4. 
The
 

averages range from about 82.5 kilograms in the Philippines to 174 kilograms
 

in Thailand, and are in the range of roughly 100 kilograms per capita for the
 

other three countries.
 

The long-term trends in per capita quantities are indicated by the "B"
 

values, i.e., 
the average annual change over the 18-year period, for each
 

country. 
 The long-term trend is upward (per capita rice consumption is in

creasing) in Indonesia and Thailand, but downward 
 in the other three nations.
 

The average annual. increase is slightly more than one kilogram for Indonesia, 

but only 295 grams in Thailand. By contrast, the annual average decrease is near

ly Lwo kilograms for Singapore, reflect ing increasing substitution of vegetables, 

fish, lpotsl.try and other foods for rice in the Chinese diets of that country. 

Perhaps even more striking from the figures in Tahle 4 is the relatively 

large year-to-year variations around the trends in per capita 'su,pplies of rice. 

The "RSQ" values indicate that the trend lines explain only a small fraction of 

2-3
 



IAL tL 4. K(i C.E LNLY
 

UI.MF ST I C CuN.SdMPT I(jN 6V LLJUNI Y , AS L#,N, 19b0- 1"77
 

FXPONFNT IS 1 00
 

(GRAMS PER CAPITA P.:R YLAk, MILLtJ RICO: t(.LJIVALLNT) 

Nfl. YEAR INUONESIA MALAYlIA -'HILIP IJLrt I,(;APCRE THAILANO 

i 1960 105 41 cl 102934 84.313 11735S 152416 
2 1961 99233 'Yb 5b I5aI(i 103141 16J54E 
3 1962 IJci2 1 1u, J3d*,oo 92-+66 185503 
4 1963 92102 y3 : cSd2Iii 1203_ 162J42 
5 1%64 93571 104623 oi r)99 8o39 16!2b 

t, 1965 B99973 1077?1 210 1064) 1Lt 341 
7 1966 91259 l03ou 1231 79 ' 2 201250 
A 1967 88 3 7 90937 836t6 ci i4 15H07b 
9 1968 95400 91348 i4Ob i Ob9g,5 16535t 

10 1969 102 2 41 tt u biobJ 92? 6* 2UJb3 

Il 191 103532 tj9615 ut,486 119i24 1 8225 
12 1.7l 104 771 Lu2v9 d 6 a .il? 122 1-tv 162670 
13 1972 105880 1O, 54 8517,U 1i14o E 1771973 
14 1973 108757 103u/. 62_220 d1215 16306, 
15 1914 109627 lOb J04 /o3lo jb61U 185311 

16 1W75 111482 ',,51yOu0- 600 42a-22 177502 
17 197i, 11381, 9U931 / 94D1 1', 25 162128 
1d 1917 114217 95514 76792 d2251 161073 

Y Aik 101993.75 100317.88 ,*245i.al 826.03 173976.44 
b 10?u.72 -225.19 -161.61 -1972.94 295.43 

HIS C.425o 0. 04/U 0. 0549 0.20011 0.0117 
SyX 6574. 17 5916 .1. 3091.49 211J5.35 14941.4L 

.SK ;-M. b d 2ui.7d 1o7.71 9do.10 L7d.81 

.SOORCF: 

-I(,URFS IN TABLF 2 JIVIOED i:Y FI, KdI[:S IN TA3LL 3. 
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the variation which has existed in each country 
-- less than 6 percent for
 

Thailand, Malaysia, and the Philippines; and only about 20 percent for S:inga

pore and 43 percent for Indonesia, even though the absolute magnitude of the
 

b-values (slope of the trend line) is relatively large in these 
two countries.
 

Quantities of All Grains for Food Consumption
 

Comparable but yet differing patterns may be noted in the annual quanti

ties of all grains for food consumption by ASEAN, as shown by Tables 2 and 4
 

for all grains in milled rice equivalent. The total annual quantities in
 

Table 2 highlight the relative importance of Indonesia and the relative small

ness of 
Singapore in the total ASEAN food grain consumption picture.
 

Except for a few isolated years, the large variation in per capita quanti

ties of all food grains is not so striking as for rice (Table 4, All Food
 

Grains). Likewise, the 18-year mean consumption quantities are more compar

able from one country 
to another, ranging from about 117 kilograms in Indonesia
 

to 179 kilograms in Thailand.
 

The long-term trend in per capita quantities of all grains available for
 

consumption is upward in all of the nations except Singapore, where it has been
 

downward at the average annual rate of 559 grams. 
 Average annual increases in
 

the other countries range from about 124 grams in Malaysia to 
about one kilo

gram in Indonesia. The r-square values for all food grains shown in the lower
 

section of Table 4 indicate that large unexplained year-to-year variations in
 

available food grain supplies have existed, even when the long-term trends are
 

taken into account. 

Patterns of deviation in quantities of food grains available for consump

tion 
from year to year by ASEAN can be seen more clearly in graph form. The 
ac

companyinzg charts are reproductions of computer plots made in the run generating
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the two Tables 4. The lines connecting the plotted points were added manually,
 

but the observed and estimated points and the labeling of the axes was done by
 

the MPJ program on the normal computer printer. The deviation patterns serve
 

as the basis for analysis of the potential for food security reserves, and
 

warrant brief discussion for each ASEAN country.
 

Food Supply Deviation Patterns in Indonesia
 

The trend and deviation patterns in per capita food supplies available to
 

Indonesia consumers are much the same for rice and for all food grains, as shown
 

by the accompanying charts. The points located by the +signson the charts rep

resent the historical Indonesia data from Table 4, Rice Only and Table 4, All
 

Food Grains. The points located by the * signs on the charts represent the
 

regression Y estimates of the trend in per capita food use. These estimates are
 

shown in tabular form in the Indonesia column of Table 5, below.
 

The plus and minus distances along the Y-axis between the observed points
 

and the trend estimate points represent the overruns and shortfalls in available
 

food grain supplies per capita. These differences are shown in tabular form
 

in the Indonesia column of Table 7, Rice Only and Table 7, All Food Grains. It
 

will be noted that per capita supplies of rice in Indonesia were in excess of
 

trend for the first three years of the historical period, below trend for five
 

consecutive years, close to trend for the next four years and slightly above
 

trend for the last four years in the series. Indonesia's consumption trend is
 

upward, as indicated by the charts and by the positive b-values in Table 4.
 

Per capita supplies of all food grains in Indonesia follow a similar pat-

tern, but one which is by no means identical, as can be seen by comparison of
 

the two charts. All food grain supplies in milled rice equivalent were above
 

trend the first year, near trend the second year, above trend again the third
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year, slightly below trend the fourth, at 
trend the fifth, well below tile sixth,
 

slightly below the seventh, far below the eighth, slightly below tile ninth and
 

tenth, close to trend the next five successive years, and above trend by increas

ing amounts the last three years. Tile corresponding iumerical amounts are shown
 

in Table 7, All Food Grains. Note that the deviation from trend for 1977 is
 

about +6.3 kilograms per capita, for example.
 

It will be noted further that average all grain food supply per capita is
 

increasing at about the same rate (exhibits about 
the same upward slope) as
 

that for rice only in Indonesia. The b-values from Table 4 are 1029 grams and
 

994 grams, respectively, showing the slightly higher average growth rate for
 

rice. The similar trends make direct comparison of the two charts for Indonesia
 

less confusing than might otherwise be the case.
 

The light solid lines bounding the trend in per capita food grain supplies
 

to Indonesia's consumers which have been drawn 
on the charts by hand represent
 

the targeted stability range, +3 percent from the long-term trend in per capita
 

quantities. Observations within this band are considered acceptable, signaling
 

no simulated transactions with food security reserves. Observations above this
 

band are considered excessive, and signal deposits to the reserves. Observations
 

below the band are considered deficit, and signal withdrawals from the reserves
 

for additional 
food supply. Thus for the rice case, Indonesia has simulated
 

deposits to the reserves in 1960, 1961, and 1962, withdrawals from the reserves 

during 1963 through 1968, no transactions from 1970 through 1975 and small 

simtlated deposits again in 1976 and 1977. The all food grains case is similar,
 

except that transactions are virtually zero in 1961 and 1964, while the sim

ul atcd deposits in 1977 are larger than for the rice case. 

To summarize based on the two charts for Indonesia, the simulated test of 

alternat ive food security reserve programs is to determine whether reserve 
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transactions can be used 
to offset the "excess" overruns and shortfalls (those
 

outside the targeted stability band). Programs which succeed in holding net
 

available food grain supplies per capita to amounts within this band meet 
the
 

targeted stability objectives. Those which do not hold net available supplies
 

within the targeted band fail to meet the stability goals. The methodology used
 

is designed precisely to make this kind of test.
 

Food Supply Deviation Patterns in Malaysia
 

Differences among the per capita food supply deviation patterns between the
 

rice case and the all food grains case are more striking for Malaysia than for
 

Indonesia, as shown by the accompanying charts. The long-term trend in available
 

quantities is slightly downward for rice, but slightly upward for the three food
 

grains taken together in milled rice equivalent. Both patterns show major de

ficits in 1967 and 1968, overruns in 1972 to 1974 and near trend levels for 1970,
 

1975, and 1977; beyond this the patterns for Malaysia differ considerably.
 

In the case of rice only, Malaysia's food supplies per capita have exceeded
 

trend nine years and fallen short of trend the other nine. The greatest deficit
 

was encountered in 1967 and the greatest 
excess in 1974. In addition, signif

icant deficits were encountered in 1961, 1968, and 1976. Relatively large sur

pluses were encountered in four successive years, 1971-1974,
as well as in three
 

successive earlier years, 1964-1966. Deviations exceeded the target stability
 

range in all but six of the 18 years.
 

In the case of all food grains, Malaysian consumers have been faced with
 

overrun quantities as often as with shortages, but many of the shortages have
 

been more severe. The negative deviation from trend in 1968 was the equivalent
 

of 15.4 kilograms for every man, woman, and child in Malaysia, for example.
 

During the period 1964-1970, important shortfalls were encountered in six of
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seven years. This lean-year period 
was preceeded by four relatively good
 

years and followed by another four-year period of overruns. In spite of this
 

pattern, deviations have exceeded the target band in only nine of the 18 years,
 

falling within this band the other 9.
 

Food Supply Deviation Patterns in the Philippines
 

Somewhat different trend and deviation patterns of per capita food sup

plies are evident in the accompanying charts for the Philippines. As is true
 

of Malaysia rice quantities have exhibited a downward long-term trend while
 

per capita food quantities of all food grains have exhibited an 
upward trend.
 

Howevel, in most years in the last 18, Philippine consumers have found food
 

supplies within the targeted stability band. This has been true in all but
 

five years for rice only and for all but three years for all food grains in
 

milled rice equivalent.
 

Major shortfalls of both rice and all food grains were encountered by the
 

Philippines in 1966 and again in 1974 and 1975 during the rice crisis. 
 The
 

major extended period of overrun in per capita consumption quantities of both
 

rice and all food grains was encountered during the 1970-1972 period.
 

The major difference between Philippine patterns for rice only and all
 

food grains is during the last two 
years of the observation period, 1976 and
 

1977. 
 For these years quantities of rice have been below trend while the quan

tities of all food grains have been above trend.
 

Food Supply Deviation Patterns in Singapore
 

The charts for Singapore present an interesting and unique case among the
 

ASEAN countries. A developed urban nation, Singapore is wholly dependent on
 

the outside world for food grains to 
supply the consumption needs of her
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people. As has been noted, the long-term trends in per capita quantities avail

able have been downward for both rice only and for all food grains, more sharply
 

so for rice. Projected per capita consumption for the 1980 crop year of about
 

71 kilograms (156 pounds) is characteristic of a developed nation of rice eaters
 

who are able to substitute against rice in their diets.
 

The deviation patterns shown by the Singapore charts also are interesting.
 

Both are characterized by very large relative deviations, overruns and shortfalls
 

alike. The Singapore pattern for rice only can be described as either very
 

close to the trend or very divergent from it. In the earlier years the pattern
 

is up and down in saw-tooth fashion, but since 1970, the saw-teeth have become
 

large in both amplitude and duration; the observed quantity per capita reached
 

an all-time low of only 42.2 kilograms in 1975. Such divergent surpluses and
 

shortfalls certainly could not be tolerated in any other ASEAN country.
 

The Singapore deviation pattern for all grains exhibits a quite different
 

picture. Although consistently below the minimum level of targeted stability,
 

per capita quantities of all grains remained nearly parallel to the trend line
 

for the first seven years, followed by overruns for as many more. As in the
 

rice case, major shortfalls were encountered in 1974 and 1975, but the recov

ery came more quickly and sharply in all food grains than in rice.
 

Food Supply Deviation Patterns for Thailand
 

The accompanying charts for Thailand also exhibit interesting saw-tooth
 

deviation patterns of shortfalls followed by overruns. Both the rice chart
 

and the all food grains chart reflect Thailand's upward long-term trend in per
 

capita quantities for consumption, with the greater slope shown by the all
 

grains chart. But more striking is the fact that the plus and minus deviations
 

in per capita quantities fall well outside the band of target stability levels
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in most years -- 16 of 18 in the rice case and 15 
of 18 in the all food grains
 

case. The patterns are of even more 
interest because Thailand is a major ex

porting nation of both rice and corn.
 

The patterns shown by the charts certainly do not support the thesis that
 

Thailand's expor- status precludes the need for her participation in ASEAN
 

security reserves of rice and other food grains. 
Quite the contrary; the pat

terns for Thailand indicate great potential for food security 
reserves to sta

bilize year-to-year quantities of food grains 
to reasonable levels of deviation
 

from the long-term in domestic per capita consumption. It would appear that
 

Thai farmers and Thai consumers have as much or more 
to gain from security re

serves 
than do the citizens of any of the other ASEAN countries. This state

ment is further reinforced by the analytical results reported in the sections
 

which follow.
 

Deviation Patterns in Metric Tons of Food Supply
 

All figures in the computer-plotted charts are given on 
the basis of
 

quantities per capita in each country. 
The corresponding numbers as plotted
 

on 
these charts are shown more accurately in the accompanying Tables 5 and 7.
 

Those in Table 5, Rice Only and Table 5, All Food Grains show the trend es

timates based on the regression equations, the parameters of which are 
shown
 

in the lower section of the corresponding Table 4. The regression equations
 

are not 
satisfactory for long-run projection of the trend requirements because
 

of their questionable statistical reliability. 
The major reason for this is
 

the large and unpredictable year-to-year deviation between the observed and
 

estimated quantities available for consumption in each of 
the ASEAN countries.
 

It 
is this pattern of large and unpredictable deviation which provides the basis
 

for quantitative assessment of the need for food security reserves. 
Thus
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the very factors which make the regression analysis unreliable for long-run
 

projections make such analysis particularly useful as the starting point for
 

assessing the potential for food security reserves.
 

The numerical deviations between the observed per capita quantities and
 

the trend estimates are shown in Table 7, Rice Only and Table 7, All Food
 

Grains. They are simply the observed quantities in Table 4 minus the trend
 

estimates in Table 5. As indicated in Section 1, these numerical plus and
 

minus deviations provide the complete basis for the analysis which follows.
 

If the numbers in these tables were not significantly different from zero,
 

there would be no need for ASEAN food security reserves of rice or other food
 

grains. They are significantly different from zero, and their sign and mag

nitude can be used to determine the effectiveness of ASEAN security reserves
 

had they been in operation over the period during which the reported devi

ation quantities existed.
 

The tonnage deviation quantities shown in Table 8 are the product of the
 

per capita deviations from Table 7 and the mid-year total population estimates
 

from Table 3 (Annex III). As such, they reflect the changes in total popu

lation over the 18-year historical period as well as the long-term trends in
 

per capita quantities for food consumption. The total tonnage deviations, of
 

course, take the sign of their Table 7 parent. For example, the 1967 shortfall
 

of rice in Indonesia of 12.114 kilograms/capita corresponds to a shortfall for
 

the Indonesia population of 1,340,000 metric tons of milled rice. The 1966
 

shortfall in Singapore of 21.067 kilograms/capita corresponds to a shortfall
 

for the Singapore population of 41,000 metric tons of milled rice.
 

It will be noted that in contrast to the per capita figures in Table 7,
 

the tonnage deviations in Table 8 are additive so that ASEAN totals are mean

ingful. Note also from Table 8 that shortfalls in one ASEAN country often
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have been partially offset by ovrruns in another vount ry the szmiu e rop year. 

This is as true of rice as it Is or the three rood gra i ns tMekn together. As 

a result, the coefficient of variation for ASEAN as a who Ie is signivlant ly 

less than that for any of the individual member countries. The extreme dev[

ation in the ASEAN total quantities of rice has ranged from -1,943,000 MT in 

1967 to 1,496,000 MT in 1962. That for all food grains in milled rice equiva

lent has ranged from -2,253,000 MT in 1967 to 1,838,000 MT in 1962.
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TABLE 1. RILE UNLY
 
DEVIATIONS BFTWEEN ACTUAL AND ESTIMATED tAJNSUMPT 1'N, ASE:AN, 1960-1977 

(GRAMS PER LAPITA PER YEAR, MILLED RILL EQUIVALENT) 

PERIOD
 
NO. YFAR INDCNESIA MALAYSIA PHILIPPINES SiNGAPORL THAILANO
 

1 1960 12169 lu2 '.b3 41o2 -19051
 
2 1961 4955 - 5 ',6 119 2517 -11215
 
3 1962 10964 4542 961 -161i85 13445
 
4 1963 -4234 -2233 -513 13677 9631;
 
5 1964 -3793 3292 -485 -1786t -7383
 

6 1965 -d420 t615 -302 -1892 -8603
 
7 1966 -8163 2815 -10542 -21067 28010
 
8 1967 -12114 -9719 bb') -9392 -15459
 
9 1968 -6079 -9082 1568 10152 -8475
 

10 1969 -267 -3b53 1297 -2193 2b537
 

11 1970 -5 -365 4272 26457 11804
 
12 1971 206 4544 6839 31855 -11847
 
13 1972 286 10L5 3d49 44567 2961
 
14 1973 2134 4321 498 2o7 1761
 
15 1974 1975 9505 -J19 -26b67 9708
 

16 1975 2802 -22t;3 -1397 -40780 1603
 
17 1976 4107 -1696 -1794 -1205 -14066
 
Is 1977 3479 -2890 -2291 3194 -15417
 

SOURCE: 
FIGURES IN iAB.E 4 MINUS -IGURES IN TABLE 5. 
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TAbLF 3. RICE UNLY 

DEVIATIONS BETWEEN ACTIJAI AND ESIMATEU CONSUMPTIION ASFAN, 91%0-1977
 

(1000 r4FTRI(. TIONS, ILLLF) RICE EJUIVALENT) 

PF HI fI) ASEAN 
NiJ. YEAR INUCNESIA MALAYSIA PHILIPPINt-S SINGAPEK<E THAILAN) TCTAL 

1 1960 1143 6 13 8 -509 661 
2 1961 476 -44 3 4 -309 130 
3 1962 1076 38 28 -28 382 14S6 
4 1963 -425 -19 -17 25 2i4 -152 
5 1964 -390 29 -15 -33 -223 -622 

6 1965 -887 61 -to -4 -26e -11C8 
7 19t6 -881 27 -345 -,+1 90C -340 
8 1967 -1340 -9s+ 23 -19 -513 -1943 
9 19h8 -690 -90 54 20 -290 -9S6 

10 1969 -31 -37 4h -4 936 910 

11 1970 -1 -4 157 55 429 636 
L2 1971 25 49 259 67 -444 -44 
13 1972 30 77 150 96 114 473 
14 1973 216 49 20 1 308 654 
15 1Io74 262 111 -132 -o0 396 577 

16 1975 381 -27 -59 -92 67 210 
17 1976 573 -95 -78 -3 -604 -207 
18 1977 498 -36 -103 7 -681 -315 

So LJR CF 
FI(;URFS IN TABLE 7 MULTIPLI[J dY FIGURF3 IN TAiLE 3. 
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P- k 11)I 
Nld. YFAR LNItJNl&S.IA A4AL9Y'1i4 PIILIf'IUL" .1',.Jz2Ls. ruTALI,4ILk.N,.J 

I I -60 i 153 It--t3
401 
2 V1b 3A 5 Li -24 -208. 1 
3 1 62 1353 d 3- 4. JO 
4 19t3 -602 6 0 -L (J 0/ 
5 1964 1)9 - L -o 3 2-

t) ! (5 -1219 -_ih -I1i -L , - 9g. -tuqi3 

7 1966 -53) 1 -3v,1 -1 0 Cj -b 
H 1967 -1o58 -113 II -561/'s -2t-5
 
9 1968 -5+ -17 -iJ1 

10 19u -3'j6 -2 tu b I, 

11 1973 -142 -: 3415 

13 1912 -83 119 (17ib 13 ZL2
14 lq7 3 157 -62 2 1i 3lu 
15 1914 l l . - , - .,6 I ,t7 12.'1 

Lt 1975 421 -I -2,1 -1' -Ju1 1 1976 6814 -7,t "2 Lc -bc ,1
 
[4t 1 "jl 1 'JOtd -I U j 
 - ejO'-'0 -ok0L) 

SOUR CF
 
FIGtJ, t-S IN TAiLE 7 'ULL IPLIJ bV uK. L 1 3.
V TA1SA 
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SECTTON 3 

SIMULATED REQUIREMENTS FOR RESERVE TRANSACTIONS
 
WITH AND WITHOUT STABILIZING TRADE
 

The requirements for annual deposits to and withdrawal.s from security re

serves under alternative programs follow directly from chartsLhe and analysis 

presented in Section 2. The simulated annual requirements under each alterna

tive represent those plus and minus deviations which are outside the targeted
 

range 
 of stability in the quantity of food grain available for consumption in
 

each country. The acceptable range of variability in available quantities for
 
+ 

all alternatives is taken at 
- 3 percent of the long-term trend in per capita
 

consumption. 
 This targeted range is somewhat arbitrary, being a policy-oriented
 

parameter. If the range is 
made larger than - 3 percent, the needed reserve 

transactions and the corresponding reserve stock levels would be correspondingly
 

lower. The benefits 
to ASEAN from stability in year-to-year food supplies
 

would be reduced as well. 
On the other hand, if the targeted stability range
 

is less than-
 3 percent, needed reserve transactions, reserve stock levels and
 

stability benefits all would be 
increased. However, the reserve 
program would
 

tend 
to become massive, and mightinterfere with food policies and programs
 

within each of the participating nations. 
It is for these reasons that the 

+- 3 percent stability goal was selected for testing in this study; the alterna

tive food rese:ve programs can be 
tested under different stability goals with
 

the same methodology, if desired.
 

Specification of Alternatives for Analysis
 

In addition to a common 
targeted range of stability in annual food supplies,
 

the alternative food security reserve programs simulated in this analysis has
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been structured for comparability and for potential workability under ASEAN
 

conditions. 	 The four basic alternatives studied are:
 

Alternative I-A. 	Security Reserves of Rice Only, Using Historical
 
Trade Patterns
 

Alternative 1-B. 	 Security Reserves of Rice Only, Assuming Stabilizing
 
Trade Adjustments
 

Alternative 2-A. 	Security Reserves of All Food Grains, Using Historical
 
Trade Patterns
 

Alternative 2-B. 	 Security Reserves of All Food Grains, Assuming
 

Stabilizing Trade Adjustments
 

Under each 	of these four alternatives, the targeted stability level and
 

the key structural parameters are identical. The common features include: 

+ 
Goal: Stability to - 3 percent deviation from the long-term trend 

in supply quantities available for food consumption. 

In-country
 
Reserves: 	 In-country security reserve stocks are the front line of
 

defense; for each country the in-country stocks are al
lowed to fluctuate between zero and a maximum defined by
 
the standard error of the regression estimate for per
 
capita supplies, applied to the long-term trend estimate
 
of tonnages for consumption.
 

Regional
 
Reserves: 	 Regional security reserves are the second line of defense
 

to be drawn upon in years when the needs are greater than
 
can be met by the in-country reserves. The regional re
serves for ASEAN as a whole are allowed to fluctuate be
tween zero and a specified maximum, but constraints are
 
not imposed on the individual country accounts in the
 
regional reserves.
 

In-country
 

Facilities: The in-country grain reserve storage facilities are
 
assumed to 	be first-class grain storage structures which
 
are well-located in the marketing system in each country.
 
The required 	reserve storage capacity is assumed to be
 
located adjacent to other storage and handling facilities,
 
but committed to the exclusive use of reserve storage.
 
The in-country capacity is defined by the reserve stock
 
limits on in-country reserves in each country.
 

Regional
 
Facilities: 	 The regional grain reserve storage facilities are taken
 

as comparable to the in-country facilities. The loca

tion of these facilities is not specified, so long as
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they are in line with normal marketing clannils. 
Regional facilities might I)e divided among ti par
ticipating countries or concentrated in one or two 
ASEAN countries. The regional capacity is taken 
to be dedicated to the reserve program so that it 
is not subject to other uses. 

Management: 	 The combination in-country and regional reserve
 
programs is assumed to be coordinated through ASEAN.
 
Grain management agencies in each country would
 
operate the program subject to regional. guidelines
 
and supervision. Details of the organization and
 
management of the reserve program are not addressed 
at this point, but are assumed to be accomplished 
in a manner to insure effective coordination between 
the security reserve program and the grain management 
programs of each country. 

The simulated total transactions with food security reserves needed by each 

nation to achieve the stability goals are shown by the tables included in this 

section. The needed transactions under alternative I-A are included in Table 10, 

Rice Only and those under alternative 2-A are included in Table 10, All Food
 

Grains. These correspond to the excess deviations plotted on the charts included
 

in Section 2. The numerical values shown in these tables are obtained by sub

tracting the 	acceptable deviations in Table 9' (Annex iV) from the total devia

tions in Table 8.
 

The needed total annual transactions with security reserves after stabilizing
 

adjustments in international trade are shown in Table 16. 
 Those under alterna

tive I-B are 	shown in Table 16, Rice Only. Those under alternative 2-B are
 

shown in Table 16, All Food Grains. These are computed as the corresponding 

total need for reserve transactions from Table 10 minus the net stabilizing 

adjustments from Table 15. The simulated adjustments in international trade 

for rice and 	 for all food grains warrant further explanation, as given below. 

Simulations of Stabilizing Adjustments in International Trade 

Over the 1960-1977 period all of the ASEAN countries have been actively 

engaged in international trade of rice and other food grains. The historical
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-------------------------------------------------------------------

-------------------------------------------------------------------------

-------------------------------------------------------------------------

TABLE 10. RICE ONLY 

(1000 METRIC TUNS, MILLEO RICE EUULVALLNT) 

4FFOED TRANSACTIONS WIlTl R-SLRVIS FGR 3-PELC-tL SUPPLY STAEILITY 

-------- ----------------------------------------------------------------

PFRIOD) 
Nl. YEAR INDCNESIA MALAYSIA PHILIPPINES SINGAPORE THAILAND 

. 1960 880 0 0 2 -371 

2 1961 205 -19 0 0 -167 

3 1962 795 12 0 -22 235 

4 1963 -135 0 0 19 133 

5 1964 -90 2 0 -27 -66 

33 0 0 -106
 

7 1966 -559 0 -264 -35 733
 

8 1967 -1007 -65 0 -13 -340
 

9 1968 -344 -60 0 14 -112
 

10 1969 0 


6 1965 -576 


-6 0 0 752
 

11 1970 0 0 66 4t9 239
 

12 1971 0 17 
 166 b1 -248
 

13 1972 0 44 54 90 0
 

14 1973 0 15 0 0 99
 

15 1974 0 76 -31 -54 181
 

16 1975 0 0 0 -86 0 

17 1976 113 -59 0 0 -377 

18 1977 22 0 0 2 -447 

SOLJRCF:
 
FIGURES IN TABLE 8 MINUS THOSE IN TALiLk 91.
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------------------------------------------------ ---------------------------

FABL E 10. ALL FOi) GRAINS (kILE, owEATCUkN) 
(1000 METRIC TUNS, MILLLU RILE tUJIVALENT) 

NFEDFD TRANSACTIONS W[ITH RESERVES FUR J-PERkCLNT SUPPLY S[AdIIlIIY
 

PFRICD
 
NO. YEAR INDCNFSIA M4ALAYSIA PHILIPPINES SINGAPORE THAILANJ
 

1 1960 846 21 0 -L4 -319 
2 1961 35 0 0 -16 -126 
3 1962 1027 44 0 -18 256 
4 1963 -265 0 0 -10 137 
5 1964 0 -3 u -12 -18 

6 1965 -8"o 0 0 -7 -1.30 
7 1966 -167 0 -273 -2 689 
8 1967 -1274 -74 .1 b5 -391 
9 1968 -146 -113 0 45 -167 

10 1969 0 0 0 4( 681
 

LL 1970 0 0 4k 74 151
 
12 1971 0 0 157 10 -324
 
13 1972 0 75 0 68 0
 
14 1973 0 lb 1 0 0
 
15 1974 0 57 -43 -97 1122
 

16 1975 0 0 -7 , -li 0
 
17 1976 162 -24 0 16 -430
 
18 1977 368 0 0 0 -613
 

SOURCE:
 
FIGURES IN TABLE 8 MINUS THUSE IN TABLEr 9'.
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volume of trade is shown for each country in the set of Tables I and included
 

in Annex II. In milled rice equivalent, Indonesia's annual net imports have
 

averaged about I million MT of rice and 325,000 MT of wheat, plus small quanti

ties of corn. Annual net imports by Malaysia have averaged about 260,000 MT
 

of rice, 250,000 MT of wheat and 100,000 MT of corn, all in milled rice equiva

lent. Over the period,Philippine net imports of rice have averaged about 180,000
 

MT, but exhibit a declining trend as this country approached self-sufficiency
 

in rice production. In milled rice equivalent, Philippine net imports of wheat
 

have averaged about 420,000 MT and net imports of corn about 30,000 MT, both
 

of which are increasing. Singapore is a trading country, characteristically
 

importing and re-exporting rice and wheat each year. In milled rice equivalent,
 

Singapore imports have averaged about 260,000 MT of rice, 160,000 MT of wheat
 

and over 100,000 MT of corn; her exports have averaged about 75,000 MT of rice
 

and 65,000 MT of wheat (milled rice equivalent). Thailand exports substantial
 

quantities of rice and corn; net exports have averaged about 1,500,000 MT of
 

rice and 760,000 MT of corn, both in milled rice equivalent. Thailand's annual
 

imports of wheat have averaged more than 50,000 MT, milled rice equivalent.
 

These historical volumes of trade make it clear chat all of the ASEAN
 

countries have the facilities and experience to handle international trade in
 

grain. Consideration of stabilizing adjustments in the year-to-year volumes
 

of trade represents a technically-feasible option. As discussed below, histori

cal trade patterns have had some stabilizing effect on ASEAN domestic food sup

plies but international trade has not been used to reduce the need for security
 

reserves in the manner simulated in this study. The concept warrants serious
 

consideration and study, but has not yet been implemented by any of the ASEAN
 

countries.
 

The computer-simulated pattern for stabilizing adjustments in international
 

trade by the ASEAN countries over the 1960-1977 period is shown in Table 15,
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-----------------------------------------------------

TABLE 15. RICE ONLY
 
(1000 METRIC TONS. MILLE) kICL tHUUIVALENT)
 

COMPLJTED ANNUAL NET IMPOiT AUJUSTMENITS
 

BY ASEAN COUNTRY, 1960-1977# USING HISTORICAL IMPORTS
 

PFR [l)D ASEAN
 
Nf. YEAR INOCNESIA MALAYSIA PHILIPPINL7 SINGAPORE THAILAND TOTAL
 

I 1960 -440 0 0 -1 186 -255 
2 1961 -323 10 0 -1 176 -138 
3 1962 -339 -I 0 11 -122 -451 
4 1963 -161 -! 0 -4 -123 -293 
5 1964 193 2 0 6 28 229 

6 1965 237 -18 0 10 
 72 301
 
7 1966 449 -7 132 
 12 -350 236
 
8 1967 558 36 o6 
 L8 -22 656
 
9 1968 396 44 -33 
 -9 237 635
 

10 1969 -26 
 Ii 17 -2 -438 -438
 

11 1970 1.3 -2 -41 -23 
 -276 -329
 
12 1971 -7 -7 -95 
 -43 143 -9
 
13 1972 3 -27 -62 
 -54 53 -87
 
14 1973 -2 -16 4 -18 -76 
 -1C8
 
15 1974 
 1 -37 13 36 -102 -89
 

16 1975 0 -19 9 52 -39 3
 
17 1976 -56 39 -4 
 17 208 2C4
 
18 1977 -39 
 10 2 -LO 308 271
 

SOURCF:
 
3ASED ON 
TABLE 10. ASSUMING 50 PERCENT IMPORT (LXPURT) ADJUSTMENT
 
FFFFCTIVE CJRRENT YEAR ANJ REMAINDER THE f-Ut.LOwlhG YEAR.
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--------------------------------------------------------------

TAELF 15. ALL FOUD GRAINS (kICE, WHEAT, CUP.N) 
(1000 METRIC TUNS. MILLED PIC&- LUIVALENT) 

LOMPJTED ANNUAL NET IMPUKT AI)JUSTMENTS 

BY ASEAN COUNTRY. 1960-1917, USING HISTORICAL IMPORTS
 

P-RIOD ASEAN 
NO. YEAR INDCNFSIA MALAYSIA PHiLLIPPINES SINAPCRE T,-AILAN) TOTAL 

1 1960 -423 -iL 0 7 160 -267 
2 1961 -229 -5 0 12 143 -79 
3 1962 -417 -19 0 11 -136 -561 
4 1963 -173 -12 0 8 -128 -305 
5 1964 219 8 0 7 35 269 

6 1965 320 -2 0 6 837 411 
7 1966 353 1 137 1 -323 169 
8 1967 544 36 68 -32 12 628 
9 1968 438 75 -34 -39 273 713 

10 1969 -146 19 L7 -28 -393 -531 

IL 1970 73 -9 -33 -',8 -219 -236 
12 1971 -36 5 -86 -18 196 61 
13 1972 18 -40 -35 -30 64 -23 
14 1973 -9 -26 18 -i -32 -68 
15 1974 5 -24 13 58 -545 -493 

16 1975 -2 -17 55 85 -288 -167 
17 1976 -80 20 11? 15 359 326 
18 1977 -225 2 -b -it) 342 S7 

SflURCE :
 
BASFD UN TABLE 10, ASSUMING 50 PLR('.k-NT IMPORT (EXPCRT) ADJUSTMENT
 
EFFFCTIVE CURRENT YEAR AND REMAINOEk THE FOLLUWiNG YEAR. 
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Rice Only, and Table 15, All Food Grains. These simulated trade adjustments
 

are signalled by the excess deviations from targeted stability levels in food
 

supplies (Table 10). 
 For example, the excess deviation of rice supply shown
 

by Table 10 
for Indonesia in 1960 of 880,000 MT signals a stabilizing trade
 

adjustment of -880,000 MT (that is, 
for Indonesia to 
reduce actual historical
 

imports for that year from the reported 894,000 MT (Table 1) to 14,000 MT.
 

Annual signals are continually given by the indicated needs in Table 10 
to
 

initiate stabilizing trade adjustments by each ASEAN country.
 

The simulated results in Table 15 
are made somewhat more realistic by
 

building in a time lag from the date that 
accurate domestic estimates are in
 

and the date that adjusted trade stocks are 
received at port and distributed
 

in consumption channels. 
The specific time lag used in the simulation is one

half crop year. 
 In other words, it is assumed that by the date of accurate
 

current production estimates, only one half the indicated stabilizing adjust

ment can become effective the current crop year. 
 The other half will be effec

tive during the following crop year. For example, following the above case for
 

Indonesia, one-half the -880,000 MT stabilizing adjustment or -440,000 MT is
 

effective in 1960. 
 This is the figure shown for Indonesia in 1960 by Table 15,
 

Rice Only.
 

Now what about the other one-half of the stabilizing adjustment--the other
 

-440,000 MT for Indonesia? It is on its way to Indonesia ports for arrival in
 

the 1961 crop year, regardless of whether it will be needed by then. 
 The computer
 

simulation program combines this carry-over adjustment of -440,000 MT to the
 

-205,000 MT needed adjustment signalled by Table 10 
for 1961. The net needed
 

adjustment for that year becomes +235,000 MT, one half of which can be effective
 

during 1961. This +117,500 MT adjustment is now combined with the -440,000 MT
 

adjustment already on its way to obtain the final net adjustment of Indonesia
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------------------------------------------------------------------------------

TALLE 16. RILE ujl4LY 
(I000 METRIC IUNS, MILLED kIC.- U IVALLLtIr 

NF.IEID TRANSALTIONS WITH I.ESERVt Af I', PW( 1P .. ,iJJU'.I I11 IS 

BY ASFAN COUNTRY, 191,0-1977, ASSUM INL I %IiJRI A, JIJSf-IENTS 

A SEANPFKI 0D 
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SLNGAPCIR, THAILANJ TOTAL 

0 0 1 -135 25o1 1960 440 

9 -119
2 1961 -118 -9 	 0 -1 

0 -11 llo 5,;J3 1962 456 11 
15 -2164 1963 -296 -5 	 0 10 

-3b5 1964 103 4 0 -21 	 40 

1965 -339 15 0 LO -. ;4 -34d6 
7 1966 -110 -7 -132 -2- 383 ILL 

66 5 -362 -7698 1967 -449 -29 

q 1968 52 -Ib -33 5 125 133 
-2 314 3Cd
10 1969 -26 5 	 17 


11 1970 13 -2 	 ?! 26 -37 25 
71 Ld -Iu'3 -13
12 1971 -7 to 


101
13 1972 3 17 	 -8 16 53 
2J b14 1973 -2 -1 4 -18 

-18 -1 l ti 315 1974 1 39 

lb 1975 0 -19 y -. )4 -3 -d3 

57 -20 -4 1 1 -L6j -11917 1976 
18 1977 -17 10 2 -p -139 -152 

SO URCE:
 
FIGURES FROM TABLE 10 PLUS IH}S[-. IN TABLE 15.
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- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- -

------------------------------------------------------------------------------

------------------------------------------------------------------------------

TABLE lb. ALL FIUJ GRAiNz3 liICE, WrIILT, CURN) 
(1000 METRIC TONS, MILLEU KI.CE LJUIVAL[NT) 

NEFOED TRANSACTIONS WITi kLSLNVES AFTI:R I'PURT AOJUSTMENI5 

BY ASEAN COUNTRY. 1960-1977, ASSUMING IMPUkT ACJJSTflEi4T' 

PERIOd 
 ASEAN
 
NO. YEAR INDONESIA MALAYSIA PHILIPPIN'ES iINGAPLRE THAILANW TUTAL 

1 1960 423 10 u -7 -159 267 
2 1961 -194 -5 0 -4 17 -1d6 
3 1962 610 25 0 -7 120 7,t8 
4 1963 -438 -12 0 -2 9 -443 
5 1964 219 5 0 -5 -'t3 176 

6 1965 -539 -2 0 -1 -43 -585 
7 1966 186 1 -136 -1 366 416 
8 1967 -730 -38 bd 33 -379 -fb 
9 1968 292 -38 -34 6 10 332 
V) 1969 -146 19 17 21 288 199
 

11 1970 73 -9 15 26 -65 37
 
12 1971 -36 5 11 -8 -128 - 6
 
13 1972 18 35 -35 31 64 120
 
14 1973 -9 -10 18 -19 -32 -52
 
15 1974 5 33 -30 -39 577 546
 

16 1975 -2 -17 -24 -46 -28b -377
 
17 1976 82 -4 i ii -11 50
 
18 1977 143 2 -6 -16 -271 -148
 

SOURCE:
 
FIGURES FROM TABLE 10 PLUS THOJE IN TABLE 15.
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rice for 1961 of -322,500 MT (-323,000 MT) shown by Table 15, Rice Only. The
 

computer methodology for this simulation of net stabilizing trade adjustments
 

is given in Annex I. The process is continued over the whole historical period
 

for Indonesia and for the other ASEAN countries. The final results are the
 

computed annual trade adjustments in milled rice equivalent shown for rice and
 

for all food grains in the accompanying set of Tables 15.
 

Needed Reserve Transactions by Indonesia
 

The simulated total need for reserve transactions for Indonesia under the
 

four alternatives as presented in Tables 10 and 16 are shown graphically in
 

Figure 3-1. Withdrawals from the reserves for market injection in years of
 

shortage are indicated by the points below the zero line. Additions te the
 

reserves by withdrawals from the market in years of surplus are indicated by
 

the points above the zero line.
 

Each of the four alternatives is indicated in Figure 3-1 by a distinct
 

line connecting the points for individual )ears. All plotted points are given
 

in units of metric tons, milled rice equivalent. For most years, the indicated
 

transactions are somewhat larger for the all food grains cases than for the
 

rice only cases, because a greater portion of the total dietary intake of
 

Indonesia's consumers is protected by the all food grains case. Compared to
 

the cases of no stabilizing import adjustments, the indicated reserve transactions
 

with stabilizing trade adjustments are smaller in absolute value but occur more
 

frequently. In general for Indonesia, reserve transactions are more significant
 

over the first half of the 18-year historical period than is true for the later
 

half of the period.
 

For the I-A rice only case, indicated transactions for Indonesia range
 

from nearly +900,000 MT in 1960 to about -1,000,000 MT in 1967. Indicated trans

actions for this case are zero from 1969 through 1975.
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Fig 3-1 Needed Reser a Transactions 
-r 3-percent Stability in Indonesia
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For the I-B rice only case, indicated transactions vary from about +450,000
 

MT in 1962 to about -450,000 MT in 1967. Although small over the period 1970

1974, transactions under this case are zero 
only in one year, 1975.
 

For the 2-A all food grains case, needed transactions with the security
 

reserves range from about +1,000,000 MT in 1962 to about -1,250,000 MT in 1967.
 

As with the corresponding rice case, 
they stand at zero over the period 1969
 

through 1975.
 

For the 2-B all food grains case, needed transactions for Indonesia in
 

milled rice equivalent vary from about +600,000 MT in 1962 
to about -725,000 MT
 

in 1967. Although as small as -2,000 MT in 1975, reserve 
transactions are indi

cated for every historical year under this case.
 

Needed Reserve Transactions by Malaysia
 

The indicated needs for reserve transactions under the four alternative
 

security reserve programs for Malaysia are plotted in Figure 3-2. Although rel

atively small in absolute terms compared to Indonesia, the needed transactions
 

for Malaysia represent as large a fraction of the country's total food require

ments as is true for Indonesia. The transactions pattern for Malaysia form
 

more of a regular saw-tooth effect from one year to the next. In contrast to
 

Indonesia, the rice cases for Malaysia require transactions which are nearly
 

of the same amplitude as those for all food grain cases. This reflects the
 

greater consumption substitution among grains, and the somewhat counter-cyclic
 

pattern of domestic production compared to the situation in Indonesia.
 

The I-A rice only case for Malaysia indicates needed transactions ranging
 

from about -65,000 MT in 1967 
to about +75,000 MT in 1974. Needed transactions
 

for this case are zero in 1960, 1963, 1966, 1970, 1975 and 1977.
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Fig 3-2 Needed Reserve Transactions for 3-percent Stability in Malaysia
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For the 1-B rice only case, transactions are needed in all years except
 

1960, but the extreme range is reduced from about -30,000 MT in 1967 to about
 

+40,000 MT in 1974.
 

For the 2-A all food grains case, Malaysia's needed transactions range
 

from about -110,000 MT in 1968 to about 75,000 MT in 1972. No reserve trans

actions are needed in nine of the years.
 

For the 2.B all food grains case,Malaysia's needed transactions in milled
 

rice equivalent range from about -40,000 MT in 1967 and 1968 
to about +35,000
 

MT in 1972. Although small in many of the years, some transaction is indicated
 

every year under this alternative.
 

Needed Reserve Transactions by the Philippines
 

The computed needs for reserve transactions for the Philippines under the
 

four alternatives are plotted in Figure 3-3. The pattern is somewhat counter
 

to that for Indonesia (Figure 3-1). Most of the needed transactions for the
 

Philippines fall in the later half of the 18-year historical period. The pat

tern for all food grains case are not greatly different from those for rice
 

only.
 

Needed transactions by the Philippines under the 1-A rice only case range
 

from about -265,000 MT in 1966 to about +165,000 MT in 1971. No transactions
 

are indicated in 13 of the 18 years.
 

Needed transactions under the 1-B rice only case after stabilizing trade
 

adjustments range from about -130,000 MT in 1966 to about +70,000 
MT in 1971.
 

After the first 6 years, some transaction is indicated each year under this
 

alternative.
 

For the 2-A all food grains case, needed transactions by the Philippines
 

range from about -275,000 MT in 1966 to about +160,000 Hr in 1971; none are
 

needed in 13 years.
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Fig 3-3 Needed Reserve Transactions for 3-percent Stability in Philippines
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For the 2-B all food grains case,needed transactions in milled rice equiva

lent range from about -135,000 MT in 1966 to about 70,000 MT in 1971. 
 Trans

actions are indicated each year beginning with 1966.
 

Needed Reserve Transactions by Singapore
 

The computed needs for reserve transactions by Singapore under each of the
 

four alternatives are relatively large for the size of the country (Figure 3-4).
 

Transactions are needed in most years, and increase in amplitude in the latter
 

half of the period.
 

Needed transactions under the I-A rice only case range from about +90,000
 

MT in 1972 to about -85,000 MT in 1975. Those under the 2-A all food grains
 

case range from about 75,000 MT in 1970 to about -130,000 MT in 1975. Those
 

under the I-B rice only case range from +35,000 MT in 1972 to about -35,000 MT
 

in 1975. 
 Those under the 2-B all food grains case range from +40,000 MT in
 

1972 to about -45,000 MT in 1975. All figures plotted in Figure 3-4 are in
 

terms of milled rice equivalent.
 

Needed Reserve Transactions by Thailand
 

The indicated annual needs for reserve transactions by Thailand under each
 

of the alternative security reserve programs are shown in Figure 3-5. 
 The up

down saw-tooth pattern is particularly apparent in this chart, with some indi

cated need for transactions in most years.
 

Needed transactions for the 1-A rice only case for Thailand are negative
 

in nine years and positive or zero the remaining nine. The outside range ex

tends from about +750,000 MT in 1969 to about -450,000 MT in 1977.
 

Needed transactions under the I-B rice only alternative are negative in
 

9 years and positive in 
9 years, ranging from about +380,000 MT in 1966 to
 

about -360,000 MT in 1967.
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Fig 3-4 Needed Reserve Transactions for 3-percent Stability in Singapore
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Fig 3-5 Needed Reserve Transactions for 3-percent Stability in Thailand
 

1000 M/T
 

1400 Rice - No Trade Adjustment
 

1200 Rice - with Trade Adjustment
 

1000 ................. All Grains -
 No Trade Adjustment
 

- . All Grains
800 - with Trade Adjustment
 
mm600 I ,.../ 

400
 

200 
 /'\ 
-200 K 

,~ -400 

14 -600 

:3 -800 

-1000 L 

-1200
 

-1400 I i--- I I I I I I I I
60 61 62 63 64 65 66 
 67 68 69 70 71 72 73 74 75 76 77
 

Source: Tables 10 and 16
 



Annual security reserve transactions by Thailand Indc(ated undler thc, 2-A 

all 	food grains case range from about +1,120,000 MT in 1974 
to about -615,000
 

MT in 1977, milled rice equivalent. Those indicated under the 2-B all food
 

grains case with stabilizing trade adjustments range from about +580,000 MT in
 

1974 to about -380,000 MT in 1967,
 

Relationships between Reserves, Trade and Carry-Over Stocks
 

The 	annual data for the five ASEAN countries 
over the 18-year historical
 

period provide a basis for examining the relationships among (1) needed 
reserve
 

transactions (2) carry-over stocks, 
(3) international trade and (4) domestic
 

production. Questions of interest include such items as:
 

1. 
Have changes in ending stocks functioned at least in part as 
a

food security reserve, or 
have such changes resulted from changes

in trade and/or domestic production?
 

2. 	Have trade adjustments been made in the past to help stabilize
 
food grain supplies?
 

3. 	Have annual deviations in domestic production trends been antic
ipated, and, at least in part, reflected in trade adjustments?
 

4. 
Have consistent and significant patterns emerged in the relation
ships among the year-to-year changes in production, trade and
 
ending inventories?
 

In order to determine the answers 
to these kinds of questions for the
 

ASEAN countries over the last 18 years, the p, 
ufction, trade, utilization and
 

carryover figures for rice were examined 
 , . -e detail. The changes from one
 

year to 
the 	next were computed for these variables for each country. 
The re

sulting year-to-year changes were organized as a data set for step-wise multiple
 

regression analysis to 
measure the interrelationships that have been evidenced
 

over 
the 	period since 1960 in each of the ASEAN countries.
 

The variables used for the analysis and summarized in the accompanying
 

Table 15', 
Variables in Data Set for each of the 5 countries. The first variable,
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CONS DEV, is taken directly from Table 8, Rice Only (Section 2), 
Deviations
 

between Actual and Estimated Consumption. The 1960 figures are omitted from
 

the data set 
to maintain proper alignment with the year-to-year changes repre

sented by other variables. The second variable, D STOCKS, is 
the year-to-year
 

change in ending stocks, taken directly from Column 3 of Table 1, Rice (Annex
 

II). The third variable, D TRADES, is the year-to-year change in net imports
 

from Column 2 of Table 1. The 
fourth variable, D PRD TR, is the year-to-year
 

deviation between the observed and 
the estimated domestic production, based on
 

the data from Column 1 of Table 1, Rice.!/
 

It will be observed from the variables in the data set 
that there is little
 

apparent positive correlation between the first two variables. 
Ending carry

over 
stocks have not functioned as a stabilizing factor against year-to-year
 

food supplies for domestic consumption. It appears that changes in ending
 

stocks may have had some de-stabilizing effect, 
at least in some of the countries.
 

Apparent relationships are indicated between the second variable, stocks and
 

the third variable, trades, and between the second variable and the fourth vari

able, deviations in production.
 

The step-wise multiple regression analysis was structured with the second 

variable as the dependent variable, set as a function of the other three. The 

other variables were reordered with D TRADES as X1 , D PRD TR as X2 and CONS DEV 

as X . On the basis of this reordering, the raw correlation matrix may be sum

marized as follows:
 

-/In 
 the case of Singapore which has no domestic production of rice, the third
 
variable is the change from the previous year in the quantity exported and
 
the fourth variable is the change from the previous year in the quantity
 
imported.
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Correlation Matrix, Reordered Variables
 

Country Y/X I Y/X2 Y/X3 XI/X2 X/X 3 x2 /X3 

Indonesia .05 .45 -.22 -.28 .29 -.00
 

Malaysia .64 .34 -.43 .04 -.18 
 .08
 

Philippines .52 .52 -.43 .18 .16 -.22
 

Thailand .15 .16 -.11 -.46 -.22 
 .58
 

Singapore -.35 .89 -.52 -.75 .09 -.43
 

Variables:
 

Y- change from previous year in reported ending stocks
 

XI- change in reported net imports from previous year
 

X2 - change in deviation from production trend from previous year
 

X3 - deviation between observed and estimated consumption for current year
 

The correlations indicate a positive relationship between Y (D STOCKS) and
 

X1 (D TRADES) for all countries except Singapore and between Y and X2 (D PRD TR)
 

for all countries; apparently Y is negatively correlated with X3 (CONS DEV).
 

The matrix is saying that change in ending stocks have been a de-stabilizing
 

factor rather than a stabilizing factor for year-to-year vaiiation in the quan

tities of rice for domestic consumption. Changes in stocks have been largely
 

the result of changes in imports and deviations from trend in domestic production.
 

The correlation between X I and X2 is negative in Indonesia, Thailand and
 

Singapore, indicating that imports have been increased when domestic supplies
 

fall short of trend. The reverse seems to have been true of the Philippines,
 

perhaps because of the downward time trend in imports as the Philippines has
 

grown to self-sufficiency in rice.
 

The correlation between X and X3 is relatively low and irratic from one
 

country to another. This appears to reflect the phenomenon caused by the time
 

lag between detection of the need and realization of stabilizing supplies of
 

imported rice (see Table 15 and the discussion related to it, above).
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The correlation between X2 and X3 is near zero for Indonesia and Malaysia, 

negative for the Philippines and positive for Thailand. The correlations indi

cate that there is not a single straight-forward relationship between year-to

year deviations from production trends and the deviation in the quantities 

available for domestic consumption.
 

The results of the step-wise multiple regression analysis based on 
the
 

reordered variables in Table 15' are summarized in Table 16'. 
 The year-to-year
 

changes in ending stocks are positively associated with changes in imports and
 

production deviations. The b-values for one or both X and X2 
are significant
 

for all countries, except Thailand. 
The b-values for X3 are negative for all
 

countries except Singapore, but are not significant except for the Philippines.
 

The proportionate reduction in the 
sum of squares deviation due to regression
 

supports acceptance of the relative importance of X and/or X2 rather than X3
 

in explaining the variations in reported ending stocks 
from one year to the
 

next.
 

The regression equation for Thailand follows its general pattern of the
 

other ASEAN countries, but explains only 16 percent of 
the variation in change
 

in ending rice stocks. None of the b-values are statistically significant, 
so
 

that little confidence can be placed in any of the estimators. Because Thailand
 

is 
a rice exporting nation, changes in carry-over stocks 6f Thai. irice may be
 

more directly related to factors in the world market 
than to stable food sup

plies for domestic consumption. 

It appears clear from the regression analysis that an important need exists
 

in ASEAN for the kind of year-to-year stability that only food security reserves
 

can address. Adjustments in international trade can reduce the size of the
 

security reserves needed 
to achieve targeted stability levels, but neither trade
 

adjustments nor changes in carry-over stocks 
can meet the total need. The factors
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TABLE 16'. SUMMARY OF REGRESSION ANALYSIS
 

D STOCKS = f (D TRADES, D PRD TR, CONS DEV)
 

Country Parameter Intercept 

Indonesia b -27.9 

AR2 

Malaysia b -13.4 


AR2 


Philippines b 83.9 


AR2 


Thailand b -18.1 


AR2 


Singapore b - 0.5 


AR2 


*Significant at 95% probability level
 
**Significant at 99% probability level
 

X1 


.18 


.06 


.59** 


.41 


.72** 


.19 


.12 


.06 


1.03** 


.21 


X2 


.20* 


.20 


.48* 


.11 


.27 


.27 


.17 


.03 


1.02** 


.79 


X3 R2 

-. 13 .31 

.05 

-.45 .63 

.11 

-.73* .64 

.18 

-.19 .16 

.07 

.02 1.00 

.00 
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governing domestic food grain programs and international trade are related to
 

those governing food security reserve programs, but the 
two kinds of programs
 

serve different goals. Both are 
needed to insure adequate supplies of staple
 

foods to feed the growing population around th, iorld.
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SECTION 4 

SIMULATED ANNUAL TRANSACT [ONS UNDER ALTERNATIVE 
ASEAN SECURITY RESERVE PROGRAMS 

Given the historical trends and year-to-year variations in available rood 

grain supplies, the next 
step in the analysis is to determine the transactions with
 

reserves 
and year-end reserve balances had they been in operation in the ASEAN
 

countries from 1960 through 1977. The sequence of steps at this stage includes the
 

following:
 

1. 	 Establish reasonable limits on in-country reserve balances, and compute

annual transactions subject to these limits.
 

2. 
 Compute residual requirements for transactions with regional reserves,
 
and compute and test regional reserve balances for each ASEAN country.
 

The above steps are performed separately for (1) ASFAN rice reserve programs
 

(2) ASEAN all food grain reserve programs. Under each of these, analysis is made
 

for (A) international trade at historical. levels and 
(B) stabilizing adjustments
 

in international trade. The basic data in these steps are defined by the need for 

reserve programs under the four alternatives as 
shown in Tables 10 and 16 (Section 3)
 

The year-end storage balances in any food reserve program are direct func

tions of the starting balances and the net plus or minus transactions during the
 

year. If the year-end reserve balances are kept too small, sufficient stocks may
 

not be available for subsequent needs for withdrawals from the reserve. If the
 

year-end balances are allowed to become too large, excessive storage capacity and
 

costs are required for the reserve program. 

The dilemma -an be resolved by a combination of in-country reserves and re

gional reserves for ASEAN. Reasonable restrictions can be placed on ending bal

ances for the in-country reserves, and the regional reserves can 
be drawn upon
 

to make up deficits caused by short-falls in the in-country reserves. Thus, the 
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TABLE 11. RICE [LNLY 
11000 METRIC T()NS, MILLELU RICE i-OUIVALENT)
 

COMPUTE ANNUAL TRANSACTIONS WITH IN-LCJNTAY RESERVES 

BY ASEAN COUNTRY, 1960-1977 USING HSI'ORICAL IMPORTS
 

PERIlOD ASEAN
 
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPGRE THAILAND TCTAL
 

1 1960 267 0 0 2 
 -197 72
 
2 1961 19 -19 0 0 0 
 0
 
3 1962 20 12 0 -22 
 235 245 
4 1963 -135 0 0 19 133 17 
5 1964 -90 2 0 -20 -66 -114
 

6 1965 -378 
 33 0 0 -106 -451
 
7 1966 0 0 -51 0 282 231
 
8 1967 0 -52 0 0 -340 -392
 
9 1968 0 0 0 14 -112 
 -S8 

10 1969 0 0 0 0 501 501 

II 1970 0 0 6b 29 
 18 113 
12 1971 0 17 13 0 -248 -158 
t3 1972 0 44 4 0 0 48
 
14 1973 0 5 0 
 0 99 IC4
 
15 1974 
 0 2 -31 -43 181 109
 

16 1975 
 0 0 0 0 0 0
 
17 1976 113 -59 0 0 -377 -323
 
1.8 1977 22 0 0 2 -200 -176
 

SOURCE:
 
TA)LF 10 DATA, SUBJECT TO THE LONSTRAINfS THAI TABLE 12 FIGURES BE No 
LFSS THAN ZERO AND NO MORE THAN MAXIMUMS FROM TABLE I1. 
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3 years in Thailand. However, only during one year (1975) would there have been no
 

transactions with in-country rice reserves in any of the five ASEAN nations.
 

In addition to those with in-country reserves, transactions are needed
 

with ASEAN regional rice reserves by all five countries in order to achieve the
 

targeted stability levels in food supplies. 
The needed transactions with re

gional reserves are shown by added areas 
to the more distant points from the
 

zero line in Figure 4-.lA. 
 The total distance to each "outside" transaction
 

point on the chart represents combined transactions with in-country plus re

gional reserve. The regional reserve transactions plotted in Figure 4-1A are
 

shown numerically in Table 13, Rice Only.
 

The regional reserve transactions are obtained by subtracting the annual
 

transactions with in-country reserves (Table 11) 
from total annual transactions
 

needed to achieve targeted stability (Table 10). 
 Over the 18-year historical
 

period, simulated transactions with regional rice reserves are needed by Indo

nesia during seven years, by Malaysia during five years, by the Philippines
 

during three years, by Singapore during eight years, and by Thailand during
 

six years. The five countries-together need 29 transactions with the regional
 

reserves during the 18-year period. 
 Thirteen of the needed transactions are
 

deposits and the 16 are withdrawals. In only two years are no 
trans

actions with regional reserves needed by any of the member nations under the
 

1-A alternative reserve program.
 

Rice Reserve Transactions With Stabilizing Trade
 

The simulated annual transactions with rice reserves under alternative
 

I-B are shown by ASEAN country in Figure 4-1B, using the same format and
 

notations as in Figure 4-1A. 
The annual transactions and year-end reserve
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----------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

TABLE 13. RICE ONLY 
(1030 4FTRIC T114S. MILLEI)KILI- EQUIVALFNT) 

CnMPUTEI) AINUAL TRANSACTIONS WITH REGIDNAL RESFRVES 

BY ASEAN COUNTRY. 1960-1977, USING H[STORICAL IMPORTS 

PERIOD ASEAN
 
Nn. YEAR INDONESIA MALAYSIA PHILIPPINES SINbAPORE THAILAN,) TOTAL
 

1 1960 613 0 0 0 -174 439 
2 1961 186 0 0 0 -167 19 
3 196? 775 1) 0 N 0 775 
4 1963 0 0 0 0 0 0 
5 1964 0 0 0 -7 0 -7
 

6 1965 -198 1 
 0 0 0 -198
 
7 1966 -559 0 -213 -35 451 -356 
8 '967 -1007 -13 n -13 # -1033 
9 1968 -344 -60 0 0 0 -404 

1 1969 0 -6 0 0 ?51 245 

Ii 1970 0 0 0 20 221 241 
12 lq7t 0 0 93 61 0 154 
1.3 1972 0 0 50 90 '0 140 
14 1973 0 10 0 0 0 10 
15 1974 0 74 0 -11 1) 63 

16 1975 0 0 0 -86 0 -86 
17 1976 0 0 0 1 1 0 
18 1977 0 0 0 0 -247 -247 

SflURCF :
 
FIGURES FRO1 TABLE 10 MINUS THOSE IN TAB LE 11.
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balances for in-country rice reserves after import (export) adjustments were
 

determined simultaneously by computer program in the same manner as those using
 

imports and exports as have occurred historically. The computations are based
 

on the data in Table 16, subject to constraints that year-end balances be no
 

less than zero and no greater than the standard error of estimate applied to
 

the trend in total requirements for each country.
 

The computed annual transactions with in-country rice reserves after im

port adjustments in Figure 4-1B are shown numerically in Table 17. Trans

actiuns are indicated every year for Thailand, every year but one in Malaysia
 

and Singapore, and all but two in Indonesia. No transactions are indicated
 

for the first six years in the Philippines. The computed transactions follow
 

a relatively randomized pattern, although the tendency for alternate plus and
 

minus transactions occurs more frequently than under the case without import
 

adjustments.
 

In milled rice equivalent, computed annual transactions with in-country
 

reserves after import adjustments range from +267,000 MT to -339,000 MT in Indo

nesia, from +39,000 MT to -29,000 MT in Malaysia, from +66,000 MT to -51,000
 

MT in the Philippines, from +26,000 to -21,000 in Singapore, and from +383,000
 

MT to -362,000 MT in Thailand. Transactions of -5,000 MT or less are indicated
 

28 percent of the time (years) in Indonesia, 39 percent of the time in Malaysia,
 

33 percent of the time in Singapore, 50 percent of the time in the Philippines
 

and none of the time in Thailand.
 

The computed annual transactions with regional rice reserves after import
 

adjustments plotted in Figure 4-lB are shown numerically in Table 19. Trans

actions with the regional reserves are needed infrequently--in only four years
 

by Indonesia and Singapore, two years in the Philippines, and in only one year
 

in each of the other two countries. Deposit transactions are indicated for
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--------------------------------------------------------------------

------------------------------------------------------------- --------------

TABLE 17. RICE UNLY 
(1000 MEthRiC IoNS. MILLED ,LE EQLJUIVALENT) 

COMPUTED ANNUAL TRANSALIIUNS WIT11 IIJ-CCUNTRY RESERVES 

BY ASFAN COUNTRY, 1960-1977. ASSUMING IMPOkT ACJUSTMENTS
 

PFRIOD 

ASEAN
NfJ. YEAR INDCNFSIA MALAYSIA PfILIPPINES SINGAPCKE THAILAND TOTAL
 

I IS60 267 0 0 1 -1d5 83
2 1961 -118 -9 0 -,1 9 -L 19
3 1962 157 !l 0 -11 113 270 
4 1963 -296 -5 0 15 10 
 -276
 
5 1964 103 4 -21
0 -38 48 

6 1965 -339 15 
 0 to -34 -348
 
7 1966 -71 -7 -51 -14 383 240
8 1967 0 -29 66 5 -362 -320
9 1968 52 -4 -33 5 125 145

10 1969 -26 5 17 -2 309 303 

It 1970 13 -2 25 26 -37 25 
12 1971 
 -7 10 64 9 -105 -29
 
13 1972 
 3 17 -8 0 53 
 65

14 1973 -2 -1 4 -18 23 6 
15 1974 1 39 -18 -18 79 E3
 

16 1975 0 -19 
 9 -7 -39 -56

17 1976 57 -20 .- # 17 -169 -119 
18 1977 -17 l 
 2 -6 -139 -152 

SO OR CF :
 
TABLE 16 DATA, SUBJECT TO THE LUNSTIAINIS THAT TABLE 
18 FIGURES BE
 
NO i.FSS THAN 
 ZFRU AND NO MORE THAN MAXIMUMS FROM TABLE 111. 
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Indonesia in 1960 and 1962, for Thailand In [969, and for the l'hI lppiles "Ind 

Singapore in 1972, and for Singapore In 1.973. Withdrawal transactions are in

dicated by Indonesia, Singapore and the Philippines In 1966, by Indonesia In 

1967, by Malaysia in 1968, and by Singapore in 1975. 

For the ASEAN regional rice reserve as a whole, deposits are indicated in 

five years and withdrawals in four years. No transactions are indicated for 

the remaining ten years. In terms of milied rice equivalent, the peak annual 

deposit is 299,000 MT in 1962; the peak annual withdrawal is 449,000 MT in 1967. 

Over the 18-year period, deposits underrun withdrawals by 88,000 MT (Table 19). 

Transactions with All Food Grain Reserves Using Historical Trade
 

Simulated annual transactions with all food grain reserves using histori

cal trade are shown by country in Figure 4-2A. The plotted transactions with
 

in-country food grain reserves are shown by Table 11 in units of 1,000 MT,
 

milled rice equivalent, subject to the constraints of zero to the maximums
 

from Table 11 on the year-end balances for such reserves (Table 12). The posi

tive values indicate deposits to the reserves, and the negative values indicate
 

withdrawals from the reserves. Indicated annual transactions in units of 1,000
 

MT, milled rice equivalent, range from +368 to -425 for Indonesia, +75 to -57
 

for Malaysia, +125 to -79 for the Philippines, +57 to -61 for Singapore, and
 

+599 to -430 for Thailand.
 

Under the historical patterns existing for the five countries, transactions
 

with in-country food grain reserves would not have taken place every year. Over
 

the 18-year period, computed transactions are zero for 11 years in Indonesia,
 

10 years in Malaysia, 13 years in the Philippines, 9 years in Singapore, and 4
 

years in Thailand. However, there would have been at least one transaction with
 

in-country food grain reserves within ASEAN every year.
 

In addition to those shown in Table 11, transactions are needed with ASEAN
 

regional food grain reserves by all five nations in order to achieve the targeted
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---------------------------------------------------------------------------

----------------------------------------------------------------------------

TAbl E 19. RICE ONLY 
(1000 METRIC TONS, MILLEw KICL LJdIVALENT) 

COMPUTED ANNUAL TRA'SALTILJNS WITH LUIUNAL RLStRVL-S 

BY ASEAN COUNTRY, 1960-L977, ASSUMING IMPUT AGJUSTMLNTS 

PFRIOD 
 ASEAN 
NO. YEAR INDONESIA MALAYSIA PHILIPPINLS SINGAPORE THAILAND IOTAL
 

1 1960 173 0 
 0 0 0 173 
? 1961 0 0 0 0 0 0 
3 1962 299 0 0 0 0 299 
4 1963 0 0 0 o 00 

5 1964 0 0 0 C C 
 0 

6 1965 0 0 0 0 0 0 
7 1966 -39 0 -81 -9 0 -Iel 
8 1967 -449 0 0 0 -4490 
9 1968 0 -12 0 0 0 -1,2 

1o 1969 0 0 0 0 55 


11 1970 
 0 0 0 0 0 0 
12 1971 0 0 7 9 0 16 
1l 1972 0 0 0 36 3b0 
14 1973 0 0 0 ) 0 0 
15 1974 0 0 0 0 0 0 

16 1975 0 0 0 -21 -27
0 

17 1976 0 0 0 0 0
0 

18 1977 0 0 0 0 
 0 0
 

SOURCE: 
FIGURES FRO'i TABLE 17 MINUS THOSE Iti fABLE 16.
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--------------------------------------------------------------------------

-------------------------------------------------------

------------------------- 
--- -------- -----------

TABLE 1t. ALL f-0LJ.) ,,AINS (RICE, WhEAT, CU'N) 
(1000 METRIC 1ONS, MILLLu RIC- tOdIVALENIJ 

COMPJTED ANNUAL TRANSACTIONS wITH IN-CCUNTRY RESERVES 

BY ASEAN COUNTRY, 1960-1911, USING HISIURICAL I4PORTS 

PERIOD 

ASEAN


NO. YFAR INOCNFSIA MALAYSIA PHILIPPINES SIN6APCPE THAILANO TCTAL 

1 [960 324 21 0 -14 -216 115
 
2 1961 20 0 0 -10 0 10
3 1962 22 19 0 0 25t 297
4 1963 -265 0 
 3 0 
 137 -128

5 1964 0 -3 0 0 -78 -61 

6 1965 -425 
 0 0 
 0 -130 -555

7 1966 0 0 -58 0 352 2S4
8 1967 0 -57 0 57 -391 -391 

9 1968 0 0 
 0 1 -146 -145
 
1O 1969 0 0 u 0' 5,9 599 

11 1970 
 0 0 '8 1 21 70 
? 1q71 0 0 125 1 -324 -19d


13 1972 0 75 0 1 0 76

14 1973 0 7 0 C 0 7

15 1974 0 2 -43 -bl 414 312 

16 1975 0 0 -79 
 0 0 -79

17 1976 162 -24 0 16 -430 -276
18 1977 368 0 
 0 0 -280 88
 

-

SOURCF : 
TABILF 10 DATA, SUBJECT TO THE CONSTRAINTS THAT TABLE 12 FIGURES BE No 
t.FSS THAN ZERO AND NO MORE THAN MAXIMUMS FROM TABLE Il'. 
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stability levels in food supplies (Figure 4-2A). The needed regional reserve
 

transactions are shown numerically in Table 13. Over the 18-year period trans

actions with regional food grain reserves would have been needed by Indonesia
 

during seven years, by Malaysia during five years, by Singapore during fourteen
 

years, by the Philippines during two years, and by Thailand during eight years.
 

The five countries together would have needed 36 transactions with the regional
 

reserves over the 18-year period. Of these, 17 would have been deposits to

taling 5,770,000 MT and 19 would have been withdrawals totaling 5,808,000 MT,
 

milled rice equivalent.
 

Transactions With All Food Grain Reserves With Stabilizing Trade
 

Simulated annual transactions with ASEAN all food grain reserves with
 

stabilizing trade are shown in Figure 4-2B following the same notation as the
 

previous charts. The annual transactions and year-end reserve balance for in

country food grain reserves after import (export) adjustments were determined
 

simultaneously by computer program in the same manner as those without import
 

adjustments. The computation is based on data for all food grains in Table 13,
 

subject to constraints year-end balances in each country.
 

The computed annual transactions with in-country food grain reserves shown
 

in Figure 4-2B are listed in Table 17. Transactions are indicated for every year
 

in all countries except for the Philippines from 1960 through 1965 and Singapore
 

in 1965 and 1966. The computed transactions follow a reasonably randomized pat

tern, although the tendency for alternate plus and minus transactions occur more
 

frequently than under case 2-A without import adjustments.
 

In milled rice equivalent, computed annual transactions with in-country food
 

grain reserves after import adjustments range from +324,000 MT to -471,000 MT for
 

Indonesia, from +35,000 MT to -38,000 MT for Malaysia, from +33,000 MT to -39,000 MT
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-----------------------------------------------------------------------------

----------------------- -------------------------------------

TABLE 13. ALL FO0) GKA NS (,ICE, WHEAT, CO-N)
 

(11000 MFTRIC 1TO]S, MILLED RICE UOUIVALFNT)
 

COMPUTED ANNUAL TRANSA(.TLL)NS WITH KEGIF1NAL I FSERVES 

BY ASEAN COUNTRY, 1960-1977t USING HISTORICAL JMPL1RIS
 

PERIOP 
 ASEAN
 
NO. YEAR INOCNESIA MALAYSIA PHILIPPINFS SINGAPORF THAILAN) TOTAL
 

1 196) 522 ) 0 1 -1'3 419 
2 1961 15 0 0 -6 -126 -117 
3 1962 1005 25 0 -1 e8 1012 
4 1963 0 0 0 -10 -10 
5 1964 0 0 0 -12 0 -12
 

6 lq65 -434 0 0 -7 0 -441 
7 1966 -167 3 -215 -2 337 -47 
8 1967 -1274 -17 0 8 1 -12d3 
9 1969 -146 -113 0 44 -21 -236 

t.0 1969 0 0 0 40 82 131 

11 1970 0 0 
 0 7. 130 203 
12 1971 0 0 32 9 0 41 
13 1972 01 0 67 f 67 
14 1973 0 9 0 0 0 9 
15 1974 0 55 0 -36 709 727
 

16 1975 0 0 0 -131 
 0 -131 
17 1976 0 0 0 0 0 0 
18 1977 0 0 n 11 -333 -333 

flUR CE: 
FIGURFS FROM TABLE 10 MINUS THOSE IN TABLF 11.
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--------------------------------------------------------------------------------

TABLE 17. ALL FO00 
 (RAINS (Rt.L. ,wHEAT, CORN)
 

(1000 METRIC TUNS. MILLEL) RIL.E EU IVALENT)
 

COMPUTED ANNUAL -RANSALTIUNS W'IH IN-LCUNTRY RESERVES
 

BY ASEAN COUNTRY, 1960-1977o AS.UAING IMPORI AEJUSTMENTS
 

PERIGD
PEIO - ------------------------------------------------- ASEAN
 
NO. YEAR INDONESIA MALAYSIA PHLLIPPINES SINGAPORE THAILAND 
 AOTAL
 

I 1q60 
2 1961 

324 
-194 

10 
-5 

0 
0 

-7 
-4 

-159 
17 

168 
-186 

3 

4 
1962 

1963 
236 

-438 
25 

-12 
0 
0 

-7 
-2 

120 
9 

374 
-443 

5 1964 219 5 0 -4 -43 177 

6 1965 -471 
 -2 0 
 0 -43 -516
 
7 1966 186 
 1 -58 
 0 366 4S5
 
8 1967 -186 -38 
 68 . 3 -379 -502
 
9 1968 292 -4 -34 6 
 106 366
 

10 1969 -146 19 
 17 19 288 197
 

11 1970 73 
 -9 15 
 1 -68 12
 
12 1971 -36 5 
 71 -8 -128 -S6
 
13 1972 18 35 
 -35 10 
 64 92
 
14 1973 
 -9 -1O 18 -19 -32 -52
 
15 1974 
 5 33 -30 -3S 
 376 345
 

16 1975 -2 
 -17 -24 
 -3 -288 -334
 
17 1976 82 
 -4 12 
 31 -71 50

1d 1977 143 
 2 -6 -16 -271 -148
 

SOURCF:
 
TABLE 16 DATA* SUBJECT TO THE LCNSTRAIN[S THAT TABLE 18 FIGURES BE
 
NJOLESS THAN ZERO AND NO 
MRE THAN MAXIMUMS FROM TABLE 11'.
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for Singapore, from +71,000 MT to -58,000 MT for the Philippines and +376,000
 

MT to -379,000 MT for Thailand. Transactions of -5,000 MT or less are indicated
 

for two years in Indonesia, eight years in Malaysia, seven years in Singapore,
 

six years in the Philippines, and no years in Thailand.
 

The annual transactions with regional food grain reserves after import ad-


Justments shown In Figure 4-2B are taken from Table 19, All Food Grains. The
 

transactions are relatively infrequent, occurring in only four years for Indonesia,
 

seven years for Singapore, and in one year in the other three countries. Deposit
 

transactions are indicated for Indonesia in 1960 and 1962, Singapore in 1969,
 

1970, and 1972, and Thailand In 1974. Withdrawal transactions are indicated in
 

1964 for Singapore, 1965 for Indonesia and Singapore, 1966 for the Philippines
 

and Singapore, 1967 for Indonesia, 1968 for Malaysia, and 1975 for Singapore. For
 

the ASEAN regional reserves as a whole, deposits are indicated in six years and
 

withdrawals in six years. In milled rice equivalent, the peak deposit i3 374,000
 

MT in 1962, and the peak withdrawal is 544,000 MT in 1967. Over the 18-year period,
 

withdrawals exceed deposits by 41,000 MT.
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-----------------------------------------------------------------------------

TABLE 19. ALL FOCIO uKAI4 (kiLE. weiEATo C F )
(10J00 METRIC TUNS. MiLLi) RiLL c-JJIAoL NT) 

COMPUTED ANNUAL TRAJSALIUNS WitlI KL3GIJNM L RESERVES 

BY ASFAN CLJUNTRY, 1960-1977, ASSUINL 
L4MIKh\ AL;JU3TiALNUj' 

PFR 1D SLAN 
NO, YEAR INDONESIA -MALAYSIA PHI[I.PINLS SINGAP'.iL, TIIAILA1,. T)TAL 

1 1960 
 0 ,) 0 99
2 1961 0 0 
 0 0 0 0 
3 1962 374 0 c 0 374 
4 1963 0 0 0 0 0 0
5 1964 0 0 % -1 c -1 

6 1965 -68 0 
 0 -1 
 0 -69
 
7 1966 
 0 0 -7d -1 
 C -79
 
8 1967 -544 0 
 0 3 0 -54
 
9 1968 0 -3' 0 0 0 -34 

10 1969 0 
 0 0 2 0 2
 

It 1q70 0
0 0 ?.5 0 2.5
 
12 1 i7l 0 0 
 0 0 0 1
13 1972 
 0 0 0 e 8 0 28
 
14 1973 0 
 0 0 
 . 0 0 
15 1974 0 3 0 0 20.1 IC1 

16 1975 0 0 
 0 -/43 J -43
 
17 1976 0 0 
 0 0 0 0
 
18 1977 0 0 
 0 0 0 
 0
 

SOIJRCE:
 
FIGURES FRnM TABLE 17 
MINUS YHOSE IN ]ABLE 16.
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SECTION 5
 

STORAGE CAPACITY AND INVENTORIES FOR SIMULATED
 
SECURITY RESERVE ALTERNATIVES
 

The storage inventories (year-end balances) for both in-country and re

gional reserves under each of the four alternatives analyzed for ASEAN are
 

determined simultaneously with the reserve transactions in the methodology fol

lowed in the study (see Section I and Annex I). The required grain storage
 

capacities 
are defined by the maximum balances in inventory, so that the capa

city requirements increase, but do not decrease through time. 
 All computations
 

in the ASEAN analysis are 
made in units of metric tons, milled rice equivalent.
 

The ending inventories and capacities for whole storage grain need to be con

verted to whole grain equivalent. The conversion has been reflected in the
 

cost-effectiveness analysis reported in Sections 6 and 7, but not in the figures
 

reported in the present section.
 

Capacities and Inventory Levels for Rice Reserves with Historical Trade
 

The computed grain storage capacity and inventory requirements for the
 

alternative I-A rice reserves are pictured for each of the ASEAN countries in
 

Figure 5-1A. The capacities are depicted by the height of the bar chart, re

sembling a grain silo in appearance. The inventory levels are depicted by the
 

height of the levels of grain within the silos. For each country, the in

country reserve storage is presented in the lower section of the chart. 
 The
 

regional storage for each country is depicted as sitting on top of the in

country storage.
 

The corresponding year-end balances for in-country rice reserves, depicted
 

in Figure 5-1A, are shown in Table 12 
and the corresponding capacities in Table 12'.
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------------------------------------------------------------------ ----------

TABLE 12. RICE (NLY
 

(1000 METRIC TUNs, MILLEU RICE lIUVALEN1J 

COMPUTED YEAR-END BALANLES FUR IN-CUUNTRY RESERVES 

BY ASEAN COUNTRY, 1960-1911# JSING HISTuRICAL IMPORTS 

PERi'i) ASEAN 
NO. YEAR INDONESIA MALAYSIA PHILIPPINLS SIN(;APCRE THAILANO TCTAL 

1 1960 564 24 51 23 0 662 
2 1.961 583 5 51 23 0 6E2 
3 1962 603 1l 11 1 235 9C7 
4 1963 468 17 51 20 368 924
 
5 1964 378 19 51 0 302 750 

6 1965 0 52 51 a 196 299 
7 1966 0 52 0 0 47a 530 
8 1967 0 0 0 c 138 138 
9 1968 0 0 0 14 26 40 

10 19h9 0 0 0 14 527 541 

11 1910 0 0 66 43 545 654 
12 1971 0 17 139 43 2S1 496 
13 1972 0 61 143 43 297 544
 
14 1913 0 
 b6 143 43 396 648
 
15 1974 0 68 112 0 577 757
 

16 I75 0 68 1L2 0 5717 757 
11 1976 113 9 112 0 200 434
 
18 1977 135 
 9 112 2 0 258
 

SOURCF: 
CU)MULATIVE TOTALS FROM TABLE 11, STARTING WITH tiFGINNING RESERVEs 
EQUAL TO ONE STANDARO DEVIATION (SiE TABLE 11. 
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------------------------------------------------------------------------

------------------------------------------------------------------------------

TABLF 12. RiCE INLY 

REOUIRE TOTAL STOMAGE CAPACITY FtJK IN-COUNTRY RLSERVES 

BY ASFAN COUNTRY. 1960-1977, JSING HISTURILAL iMPORTS 

(1000 METRIC TONS. MILLEU AILE L-,IVALENT) 

PFRIfl) 
 ASEAN
 
NOl. YFAR INDONESIA MALAYSIA PHILIPPINES SINLAPURf THAILAND ICTAL 

1 1960 564 24 51 
 23 197 859 
2 1961 583 24 51 23 197 878
 
3 1962 603 
 24 51 23 235 936 
4 1963 603 24 51 23 368 1069
 
5 1964 603 24 51 23 368 
 1069
 

6 1965 603 52 51 23 368 10S7 
7 1966 603 52 51 23 478 1207
 
8 1.967 603 52 51 23 478 12C7 
9 1969 603 52 51 23 47d 12C7
 
1o 1969 603 52 51 23 527 1256
 

11 1970 
 603 52 66 43 545 13C9
 
1? 1971 603 52 139 43 545 1382
 
13 1972 603 61 1.43 43 545 1395
 
14 1973 603 b6 143 43 
 545 1400
 
15 1974 603 fd 
 143 43 577 1434
 

16 1975 603 68 
 143 43 577 1434
 
17 1976 603 b4 13 4t3 577 .
 1434
 
18 1977 603 o8 143 43 
 577 1434
 

SOURCE: 
BASED ON MAXIMUM BALANCES FKOM TAbLE 12. 
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The reserve balances for Indonesia are substantial for the first five
 

years, and thereafter decline to 
zero except for the last 
two years when small
 

balances are indicated. 
Those for Malaysia continue to build up through 1966,
 

then remain at zero 
for four years, buil.d up again through 1975, and then decrease
 

during the last two years. 
 Those for the ?hilippines remain at a constant lev

el for six years, decline to zero for four years, and then again build up and
 

remain positive. Those for Singapore remain positive for four years, decline
 

to 
zero for four years, build up and remain relatively large for six years,
 

and again decline to 
zero or nearly so. The reserve balances for Thailand
 

remain at about zero for 
two years and thereafter build up and fluctuate from
 

year to year, again declining to zero in 1977.
 

The average annual utilization of the in-country storage capacity under
 

this alternative is 26.3 percent for Indonesia, 54.8 percent for Malyasia, 79.1
 

percent for the Philippines, 46.9 percent for Singapore and 63.1 percent for
 

Thailand. 
 It will be noted that maximum constraints on the size of the in

country rice reserves are effective in one or more years for all five countries
 

(Table 12 and Table 11', Rice Only). 
 Over the 18-year period, the maximum con

straints come into play three years for Indonesia, two years for Malaysia, four
 

years for Singapore, two years for the Philippines and two years for Thailand.
 

The required regional capacities depicted in Figure 5-1A are shown in
 

Table 14'. 
 The required regional capacity is large for the Indonesia over the
 

total period. That for Malaysia remains at 
24,000 MT through 1973 and then in

creases to 29,000 MT. 
That for the Philippines remains constant at 51,000 MT.
 

That for Singapore holds at 21,000 MT through 1970, then increases 
to 47,000 MT
 

in 1971 and 137,000 MT in 1972. That for Thailand remains at 197,000 MT through
 

1965, at 307,000 MT through 1969, at 558,000 MT until 1970 when it reaches
 

779,000 MT.
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TALULE 140. RICE ONLY
 
REOUIRED TOTAL STORAGE CAPACITY REGIONAL RESERVES
 

BY ASEAN COUNTRY, 1960-1911, USING HISTURICAL IMPORTS
 

(1000 METRIC IGNS, MILLED RILE EUJIVALENT) 

PERIOD 
 ASEAN
 
NO. YFAR INOCNESIA MALAYSIA PHILIPPINES SINGAPOIE THAILAND TCTAL
 

1 1960 910 24 51 21 197 1203 
2 1961 1096 24 51 21 197 1389 
3 1962 1871 24 51 "21 197 2164 
4 1963 1871 24 51 21 197 2164 
5 1964 1871 24 51 21 197 2164 

6 1965 1871 24 51 21 197 2164 
7 1966 1871 24 51 21 307 22j4 
8 1967 1871 24 51 21 307 2274 
9 1968 1671 24 51 21 307 2274 
10 1969 1871 24 51 21 55 i 2525 

11 1970 1871 24 51 21 779 2746 
12 1971 1871 24 51 ,7 779 2772 
13 1972 1871 24 51 131 779 2862 
14 1973 1871 24 51 137 779 2862 
15 1974 1871 29 51 137 779 2867 

lb 1975 1871 29 51 137 77S 2867 
17 1976 1871 29 ji 137 779 2867 
18 1977 1871 29 51 137 779 2867 

SOURCE:
 
BASED ON MAXIMUM BALANCES FROM TABLE 14. 
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The balances in the regional reserves 
shown in Figure 5-1A are given in
 

Table 14. All five countries encounter negative balances --
Indonesia from
 

1968-1977, Malaysia from 1968-1973, the Philippines from 1966-1977, Singapore
 

from 1966-1970, and Thailand from 1961-1965. 
 The ASEAN total regional reserve
 

balance is negative only in 1968. 
 A withdrawal from world 
reserves of 175,000
 

MT, milled rice equivalent, would have been required that year 
to support the
 

reserve program under the I-A alternative.
 

The average annual utilization of the regional storage capacities for this
 

alternative is 34.1 percent.
 

Capacities and Inventory Levels for Rice Reserves with Stabilizing Trade
 

The computed grain storage capacity and inventory requirements for the
 

alternative 1-B rice reserves 
for the ASEAN countries are depicted in Figure
 

5-lB. The information is presented in the same manner as 
in Figure 5-1A. The
 

required total capacity requirements for in-country rice 
reserves are taken from
 

Table 18'. 
 The capacities for this alternative follow patterns similar to those
 

for alternative 1-A. 
 The peak in-country capacities are 603,000 MT for Indonesia,
 

68,000 MT for Malaysia, 139,000 14T 
for the Philippines, 43,000 MT for Singapore
 

and 540,000 MT for Thailand.
 

The corresponding ending balanceo for after-import-adjustment in-country
 

rice reserves are shown in milled rice equivalent in Table 18. 
 The ending bal

ances are bound by the upper or 
lower constraints in some years in all five
 

countries. The 
zero lower bound is effective in 1966 for Indonesia, Singapore
 

and the Philippines, in 1967 for Indonesia, in 1968 for Malaysia, and in 1975
 

for Singapore. 
The upper bound is limiting in 1960 and 1962 for Indonesia, in
 

1969 for Thailand, in 1971 for the Philippines and Singapore, in 1972 for
 

Singapore.
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TABLE 14. iI(t- ONLY 
IT,') MFTR IC TONS, MILL L0 R:I(C FOUIVALLNT 

C'IMPUTED YEAR-ENO FALANCLS FOk RESICNAL RI.St.RVES 

BY ASFAN COUNTRY. 1963-1977. USING HISTORICAL I4PJRTS 

PERIOD ASEAN 
NOl. YEAR INDONFSIA MALAYSIA PHILIPPINES SiN(;AU[)RFE THAILAND TOTAL 

1 1961 911 24 51 21 23 1029 
2 1961 1096 24 51 21- -144 1048 
3 1962 1'171 24 51 21 -144 1823 
4 1963 1871 24 51 21 -144 1823 
5 1964 1,171 24 51 14 -144 1816 

6 1965 1673 24 51 14 -144 1618 
7 1966 1114 24 -162 -21 3,7 1262 
8 1957 117 11 -[62 -34 317 229 
9 1968 -237 -49 -162 -34 307 -175 

10 1969 -237 -55 -162 -34 559 70 

I1 1970 -237 -55 -162 -14 779 311 
12 lq71 -237 -55 -69 47 779 465 
13 1972 -237 -55 -19 137 779 ,6C5 
14 1973 -237 -4.5 -19 137 779 615 
15 1q74 -237 29 -19 126 779 678 

16 1975 -237 29 -19 40 719 592 
17 1q76 -237 29 -19 4) 779 592 
18 1977 -237 29 -19 40 532 345 

SOJR CF: 
CUMULATIVE TOTALS FROM TABLE 13, STARTING WITH 3EGINNING RESERVES EOUAL TO 

9N- STANDAII) DEVIAI[UN (SEE TAB3LE 1L'). 
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--------------------------------------------------------------

TABLU 18. RICL (,NLY
 
RFQL)IRFi) TOTAL STORAGE LAPACITY -uJ IN-LU.NIRY kESERVES
 

BY AS AN COUNTRY, 1960-1971, ASSUI,1NG TiALJ A11JUSTMENTS 

(1000 METRIC TONS* iI1LLL ) KICE EJIVALENT) 

PFRinD ASEAN
 
NO. YFAR INUCNESIA MALAYSIA PlILLIPPINES SINGAPURI THIAILAND TOTAL 

I 1960 564 24 51 2 1G7 858 
2 1961 564 24 51 i2 197 b5o 
3 1962 603 2u 51 22 197 899 
4 1963 603 26 51 25 197 9C2 
5 1964 b03 21 ! 25 197 9C2 

6 1965 603 40 51 25 197 916 
7 1966 603 40 5i 25 455 1174 
8 1967 603 40 6o 25 455 1189 
9 1968 603 40 6b 25 455 1189 
10 1969 b03 40 b6 25 527 1261 

11 1970 603 40 75 34 527 1279 
12 1971 b03 40 IJ9 43 527 1352 
13 1972 603 40 139 43 527 1352 
14 1973 603 40 139 43 527 1352 
15 1974 603 68 139 43 540 1393 

16 1975 603 68 139 43 540 1393 
17 1976 603 68 139 43 540 1393 
18 1977 603 o6 139 43 540 1393 

sOURCF :
 
t6ASED (IN MAXIUM BALANCES FROM TABLE 18.
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---------------------------------------------------------------------------

-------------------------------------------------- ---------------------------

TABLE 18. RILE UNLY 
(1000 METRIC TONS* HILLEO KICE LwJIVALLNTI 

COMPUTED YEAR-ENU IALANCES FfJK IN-LCUTRY RESERVES 

BY ASEAN COUNTRY, 1960-1917, ASSUMINik INIPGRr ADJUSTMENTS 

PERIOD ---- ---- --- - -- -- - - - - -- --- -

ASEAN 
NO. YEAR INDONESIA MALAYSIA PHILIPPINLES SINGAPORE THAILAND TOTAL 

-------------------------------------- ----------------

I 1960 564 24 51 
 22 12 673

2 1961 446 15 51 21 
 21 554
 
3 1962 603 26 51 10 134 824

4 1963 307 21 51 25 144 548
 
5 1964 410 
 25 51 
 4 106 596
 

6 1965 71 40 51 14 72 248 
7 1966 0 33 0 0 455 488

8 1967 0 4 
 66 
 5 93 168
 
9 1968 52 0 
 33 10 218 313 

10 1969 26 5 50 8 527 616
 

Il 1970 39 
 3 75 34 490 641 
12 1971 32 13 139 43 385 612
13 1972 35 30 131 43 438 677
 
14 1973 33 
 29 135 25 461 683
15 1974 34 68 117 7 540 766
 

16 1975 34 
 49 126 0 501 710

17 1976 
 91 29 122 17 332 591
 
18 1977 74 
 39 124 9 193 439
 

SOURCE:
 
CUMULATIVE TOTALS FROM TABLE 
 11, STARTING wITH BEGINNING RESERVES EQUAL TO 

ONF STANDARD DEVIATION (SEE TAbLE 1i1). 

5-11
 



The ending balances for the in-country reserves in Indonesia remain at
 

relatively high levels for the first five years and then decline to modest
 

levels. Those in Malaysia exhibit an upward trend through 1965, remain at near
 

zero through 1970 and then build up again, reaching a peak in 1974. Those in
 

the Philippines remain at relatively constant levels through 1969, and then
 

build up and remain at relatively high levels thereafter. Those in Singapore
 

show a fluctuating pattern, reaching peak levels in 1971 and 1972, and exhib

iting a declining trend thereafter. Those in Thailand increase gradually in
 

the early years, reaching peaks in 1969 and 1974,and exhibit a gradual declin

ing trend thereafter.
 

The average annual utilization of the in-country storage capacity under
 

this alternative is 26.5 percent for Indonesia, 59.8 percent for Malaysia,
 

88.8 percent for the Philippines, 51.6 percent for Singapore and 69.8 percent
 

for Thailand.
 

The required regional storage capacities under this alternative as depicted
 

in Figure 5-1B are sho'wn in Table 20'. The level off regional capacities in
 

milled rice equivalent are 769,000 MT for Indonesia, 24,000 MT for Malaysia,
 

51,000 MT for the Philippines, 57,000 MT for Singapore, and 202,000 MT for
 

Thailand, making a ASEAN total of 1,103,000 MT. The ASEAN total is reached in
 

1972.
 

The corresponding annual ending balances in the regional rice reserves
 

shown in Figure 5-1B come from Table 20. The regional reserves are subject
 

only to the constraint that the ASEAN total be no less than zero, so that the
 

balances for the Philippines are negative for the years 1966 through 1977. The
 

year-end balances in the regional rice reserves are relatively stable for
 

Indonesia and Thailand but decline after 1965 for the Philippines and after
 

1967 for Malaysia. The reserves for Singapore build to a peak during 1972-1974.
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----------------------------------------------------------------------

----------------------------------------------------- 
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------------------------------------------------------------------------------

TABLE 201. R1CE LNLY
 
REDUIRED TOTAL STORAGE LAPACITY REGIONAL RESERVES
 

BY ASFAN COUNTRY* 1960-i977, ASSUMING TKAOL: ADJUSTMENTS
 

(1000 METRIC 
TONS, MILLEU RICE kWUIVALENTJ
 

PERIOD 

ASEAN
 

NO. YEAR INOCNESIA MALAYSIA PHILIPPINES SLNGAPORf THAILAND 
 TOTAL
 

1 1960 470 
 24 51 21 197 763
2 1961 470 24 
 51 21 197 7t3

3 1962 769 
 24 51 
 21 197 1062
4 1963 769 
 24 51 
 21 197 1062
 
5 1964 769 
 24 51 21 197 1062
 

6 1965 769 24 
 51 21 197 1062

7 1966 769 
 24 51 
 21 197 1062

8 1961 769 
 24 51 21 
 197 1062
 
9 1968 769 
 24 51 
 21 197 1062


10 1969 769 24 
 51 21 
 202 1067
 

11 1970 769 24 
 51 
 21 202 1067
 
12 1971 769 24 
 51 21 202 1067
13 1972 769 24 
 51 57 
 202 1103

14 1973 769 24 51 
 :i7 202 1103
 
15 1974 769 24 
 51 57 
 202 1103
 

16 1975 769 24 
 51 
 57 202 11C3
17 1976 769 
 24 51 
 57 202- 1103
 
18 1977 769 24 51 
 57 202 1103
 

SOUR CE:
 
BASED ON MAXIMUM BALANCES FRUM TABLE 20.
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-----------------------------------------------------------------------

-----------------------------------------------------------------------------

TAdLE 20. RILE ONLY 
(1000 METRIC T(NS, MILLEU RILE EQUIVALENT) 

COMPUTED YEAR-END BALANCES FUi REGIONAL kESERVES
 

BY ASFAN COUNTRY, 19b0-L911, A.)SJING; IMPORT ADJUSTMENTS 

PERIOD ASEAN 
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPORE THAILAID TOTAL
 

I 1960 470 24 51 21 197 763 
? 1961 470 24 51 21 197 763 
3 1962 769 24 51 21 197 1062 

4 1963 769 24 51 21 1#7 1062 
3 1964 769 24 51 21 197 10,2 

6 1965 769 24 51 21 197 1062 

7 1966 730 24 -30 L2 IS7 933 
8 1961 281 24 -30 12 197 484 
9 1968 281 12 -30 12 197 472 

10 1969 28L 12 -30 12 202 477 

It 1970 281 12 -30 12 202 477
 

12 1971 281 12 -23 21 202 493
 
13 1912 281 .12 -23 57 202 529
 

14 1973 281 12 -23 57 202 529
 

15 1974 281 12 -23 57 202 529
 

16 1915 281 12 -23 30 202 502
 
17 1976 281 12 -23 30 202 502
 
L8 1977 281 12 -23 30 202 502
 

SOURCF: 
CUMULATIVE TOTALS FROM TABLE 19. STARTING WITH BEGININING RESERVES 
EOIUAL TOJ ONF STANDARD DEVIAiION (SEF TAdLE Itl). 
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The average annual utilization of the regional 
reserve storage capacity
 

under this alternative is 65 percent.
 

Capacities and Inventory Levels for All Grain Reserves with Historical Trade
 

Capacity and inventory levels associated with this alternative are depic

ted in Figure 5-2A, following the same method of presentation as that used for
 

Figures 5-1A. 
The tabular listing of the required capacity for in-country
 

facilities for this alternative are shown in Table 12', 
All Food Grains. The
 

maximum capacities in milled rice equivalent and year in which they are 
reached
 

are: 
 Indonesia, 690,000 MT in 1962; Malaysia, 84,000 MT in 1974; Philippines,
 

173,000 MT in 1971; Singapore, 61,000 MT in 1972; and Thailand, 710,000 MT in
 

1974.
 

The corresponding year-end balances for in-country food grain reserves
 

shown in Figures 5-1A are taken from Table 12. 
 The reserve balances for Indo

nesia are substantial the first five years, and then remain at 
zero until the
 

last two years. Those for Malaysia build up through 1966, decline to 
zero for
 

five years and thereafter build up and remain at positive levels. 
 Those for
 

the Philippines remain at a constant level through 1965, decline to 
zero for
 

four years, then again build up and remain at substantial levels over the re

mainder of the period. 
Those for Singapore decline to zero through 1966, build
 

up and remain at maximum levels through 1973, and again decline to zero 
until
 

1976 when a small positive balance is indicated. The reserve balances for
 

Thailand remain at zero 
for two years, and thereafter build up and remain pos

itive (except for 1968) until the last year when they again decline to 
zero.
 

The maximum constraints on the size of in-country food grain reserves are ef

fective in one or more years in all five countries (Table 12 and 11', 
All Food
 

Grains). 
 Over the 18-year period, the maximum constraints are effective 
two
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------------------------------------------------------------------------------

TABLE 12'. ALL FOO GRAINS (IICb-HEAT,CORN)
 

RE(UIRF) TOTAL STORAGI- .APACITY FO IN-LOUNRY RESERVES
 

BY ASFAN COUNTRY, 1960-1977o USING HISTURICAL 
IMPORTS
 

(1000 METRIC TONS, MILLEU RILE EQUIVALENT)
 

PERIOD 
 ASEAN
 
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPORIE THAILAND 1CTAL
 

1 1960 648 5b
41 24 216 987

2 1961 
 668 41 58 24 216 ICC7
 
3 1962 690 5b
bO 24 256 1088 
4 1q63 690 tO 58 24 393 1225
 
5 1964 690 
 60 58 24 393 1225
 

6 1965 690 
 0O 58 24 393 1225 
7 1966 690 60 58 24 537 1369
 
8 1967 690 60 58 57 537 1402

9 1968 690 60 56 58 537 1403 
10 1969 690 bO i8
5b 599 1465 

11 1970 690 60 58 59 620 14b7
 
12 1971 690 60 113 60 620 1603
 
13 1972 690 75 173 61 620 1619
 
14 1973 690 82 1/3 61 62C 1626
 
15 1914 690 d4 
 173 61 710 1718
 

16 1975 690 84 61
173 710 1718
 
17 1976 690 173 710
d4 61 1718

18 1977 690 84 173 bI 710 1718
 

SOURCE:
 
BASED ON MAXIMUM BALANCES FROM TABLE 12. 
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-----------------------------------------------------------------

-------------------------------------------------------------------------------

TABLE 12. ALL I-OIVL) GHAINS lk|cI(.-. WHkATo C li) 

(1000 METRIC TUN'S. MILLED kIC LOJUIVALINI;
 

COMPUTED YEAR-ENU 3ALANCES F(Ijk< IN-COUATkY R[SLRVES 

BY ASEAN COUNTRY. 1960-IS17, USING HISTURICAL IA4PU]IS
 

PER I0) 
 ASEAN
 
NO. YEAR INOL'NFSIA MALAYSIA PHIILIPPINES SiNuAVOF.F THAILANJ FGTAL
 

1 1960 64d 41 56 Ic 0 157 
2 1961 668 41 5h 0 0 167 
3 196? 690 6U 58 C 256 1)64
4 1963 425 60 58 0 393 936
 
5 1964 425 51 5 
 0 315 855
 

6 1965 0 
 57 58 0 185 3CO
 
7 19o6 
 0 51 0 0 537 594
 
8 1967 
 0 0 0 57 146 203
 
9 1968 0 0 0 58 C 5b
 
10 1969 0 0 0 58 5-99 
 657
 

11 1970 
 0 0 48 59 620 727
 
1? 1971 0 0 113 bO 296 529
 
13 1972 0 75 173 61 296 605
 
14 1973 0 82 113 6L 2i 
 612
 
15 1974 0 h4 130 0 924
710 


16 I'I75 0 64 51 0 7LO 5
 
17 1976 
 162 60 51 16 2d0 569
 
18 1977 530 60 51 16 0 651
 

SOURCF:
 
CUJMt/LATIVF TOTALS FkGM TABLE Ll, STARTINL, WITH sE(;INNNL, RESiuKVkS 
EJUiAI. TI fINE STAN)ARD iEVIATION (StL TABLE 1,11. 
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-------------------------------------------------------

------------------------------------------------------------------------------

TABLE 14. 1. ALL FUO0 GRAINS (RILE&WHEAT, CORN)
 

REWUIRED TOTAL STORAGE CAPACITY 
 REGIONAL RESERVES 

RY ASEAN COUNTRY. 19t0-19779 USING HISTDkICAL IMPORTS 

(lO00 METRIC TONS. MILLED RICE -EUUIVALENT) 

PERIOD ASEAN
 
NO. YEAR INDCNFSIA MALAYSIA PHILIPPINES SINGAPORV THAILAND TOTAL
 

1 1960 846 
 20 58 24 216 1164
 
2 1961 861 20 58 24 216 L11 
3 1962 1866 45 
 58 24 216 2209
 
4 1963 1866 45 58 24 216 22C9
 
5 1964 1866 45 58 
 24 216 22C9 

6 1965 1866 45 58 24 216 22C9

7 1966 1866 45 58 24 324 2317
 
8 1967 1866 45 58 24 324 2317

9 1968 1866 
 45 58 24 324 2317
 
10 1969 1866 
 45 5d 10 385 2424 

It 1910 1066 45 58 143 515 2627 
12 1971 1866 45 5o 152 515 2636 
13 1972 1866 45 bd 
 219 515 2703

14 1973 1866 
 45 58 219 515 2703

15 1974 1866 45 !)8 219 1223 3411
 

16 1975 1866 
 45 58 219 1223 3411

17 1976 1866 45 58 
 219 1223 3411 
18 1977 1866 45 219
jd 1223 3411
 

snUJRCF" 

RASED CIN MAXIMUM BALANCES FROM TABLE 14. 
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--------------------------------------------- ---------------------------

TAILF 14. ALL &UUI) uKA1iS (k ILLv* ,HEAT, Lh) 

(1000 METRIC TUNS, MILLLLU kLL 7.JJIVALENT) 

COMPUTED YEAIk-FN-) tjAL4NLLS FLF RE6uNAL RESERVES 

BY ASEAN COUNTRY. 1',60-l971, USING LIsu'RICAL I.IPrS-[S 

PERIOD ASEAN
 
NO. YEAR IN NESIA ,AALAYSij.% P'iILIPPINLS SINGAPCKL THAILAN.) TOTAL
 

I 19O 846 20 5o 24 113 106 1 
2 1961 861 2) 56 1 P -13 944 
3 1962 1,66 4: 5t, 0 -13 1956 
4 1963 1866 4 :)6 -10 -13 lv4u 

5 1964 1 8u0 45 5b -22 -13 1934 

6 1965 £432 4. 5ti -29 -13 1493 

7 1966 1265 *5 -1!7 -il 324 144o 

8 1961 -9 ?d -157 -23 324 163 
9 1968 -155 -e -157 21 303 -73 

10 1969 -155 -4)5 -157 70 385 58
 

11 1970 -155 -cs5 -157 14. 515 261
 

12 1971 -155 -85 -125 152 515 JC2
 
13 1972 -155 -C,5 -125 219 515 369
 

14 1973 -155 -l -125 219 515 378
 

15 1974 -155 -21 -125 163 1223 1105
 

16 1975 -155 -21 -12t t2 1223 974
 

17 1976 -155 -21 -125 j2 1223 974
 

18 1977 -155 -21 -125 :)2 8',o 641
 

SOURCE: 
CUMULATIVE T0TALS F90M TA11Ll 13. SfARTINu Iw-i 6E()INNING kESkAVLS E LUAL TO 

ONE SIANDAR) DEVIAh1t.r ( ,E- TAbLE 111). 
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years in Indonesia, four years in Malaysia, 
two years in the Philippines,
 

seven years in Singapore, and three years in Thailand.
 

Based on the capacities in Table 12', 
the 18-year annual average utiliza

tion of in-country capacity would have been 28.7 percent in Indonesia, 69.6 per

cent in Malaysia, 64.8 percent in the Philippines, 55.2 percent in Singapore
 

and 60.0 percent in Thailand.
 

The required regional storage capacities depicted in Figure 5-2A are taken
 

from Table 14'. 
 The level-off capacities in milled rice equivalent are 1,866,000
 

MT for Indonesia, 45,000 MT for Malaysia, 58,000 MT for the Philippines, 219,000
 

MT for Singapore, and 1,223,000 MT for Thailand, making the total for ASEAN
 

3,411,000 MT. 
This total is reached in 1974 when a substantial increment of
 

additional capacity is needed by Thailand.
 

The corresponding year-end balances in regional food grain reserves shown
 

in Figure 5-2A come from Table 14. 
 As with the regional rice reserves, the
 

ending balances for the regional food grain reserves are subject only to 
the
 

constraint that the ASEAN total for each year be no 
less than zero. As a result,
 

all five countries incur negative balances in the regional reserves in some
 

years--Indonesia in eleven, Malaysia 
in ten, the Philippines in twelve, Singa

pore in five, and Thailand in five.
 

The ASEAN total balance goes to -73,000 MT in 1968, 
so that this alternative
 

would require withdrawal of this amount from a world 
reserve in that year.
 

In milled rice equivalent, the year-end balances in the ASEAN food grain
 

reserve would have ranged from 0 in 1968 to 1,956,000 MT in 1962. Annual aver

age utilization of required storage capacity would have been 35.5 percent.
 

Capacities and Inventory Levels for all Grain Reserves with Stabilizing Trade
 

The grain storage capacities and average inventory levels associated with
 

alternative 2-B are depicted in Figure 5-2B. 
 The tabular listing of the required
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TAiH. F IiI. 
RFOUJIRUD T(ITAt. T 

ALL fi-Ju) LURA ,'iS 
IAk; (.APAL I TY Iik 

(K ILl, rbl FAI , ([J,() 
IN-L UINRY k[-S L V LS 

BY ASFAN C)UNTRY9 19t0(-i917. ASSIUM Ik, 1-A,)L AJJjVS ,%iFN[S 

------------------------------------------------------------------------------
(1000 MEIK.I L TUN!-, ilLLLo RIELL LLAJIVALL1NT) 

PF r(I) ASE AN 
N{l. YEAR IND Gh SIA MALAYS 11 PHILI PPINF[S [1(;APUKI I1HA ILAND AL 

1 
2 
3 
4 

1960 
1961 
196? 
1963 

648 
648 
690 
6 90 

0 
30 
51) 
5o 

5o 

)6 

24 
)4 
24 
/4 

216 
216 
216 
211, 

976 
516 

1%)36 
1C38 

5 1964 690 50 56 24 21u 1038 

6 1965 690 50 p 24 216 1138 
7 1466 690 50 524 483 1305 
d 1961 690 50 6o 3 1 4113 1324 
9 

10 
1908 
1969 

69,) 
690 

50 
50 

.339 
5 8 

483 
458 

133,,.) 
13C4 

11 1970 69) 50 498 13tC5 
12 
1 1 

1971 
1972 

690 
690 

51 
50 

137 
1 11 ol 

4vs8 
498 

1434 
143b 

14 
15 

1973 
t974 

690 
690 

50 
13 

1I 
137 

u1 
1 

498 
710 

1436 
16H[ 

16 
17 

1975 
1 (6 

690 
69)0 

73 
71 

1 j1 
137 

61 
61 

71C 
7IG 

1671 
1611 

I q77 690 73 137 61 11.171 

SO[UR CE: 
3ASFD (Ct, MAX IUftA AALANCES FRONI TAULF ii. 
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TAELE 18. ALL FOU) GRAINS Ik LF@. WiHEAT, LURN) 
(1000 MFTRIC TONS, MILLEI) t,.LI-CL6JIVALLNr) 

(COMPUIED YEAR-ENd BALANCLS FUR 1N-LLUUT(0 RESU'-RVES 

BY ASEAN COLJNfRY, 1960-1971, ASSUMING IMPURT ADJUSTMFNTS 

PFI () 
 ASFAN 
NO. YFAR INDONESIA MALAYSIA PH[LIPPIN-NkS SINGAPCRE THAILANJ ICTAL 

1 1960 648 30 8 7 57 
 810
 
2 1961 454 25 58 13 14 
 624 
3 1962 690 50 56 6 ' ;1,04 
4 1963 252 3d 58 4 203 55
 
5 1964 471 43 i 0 160 
 732
 

6 1965 0 41 58 C 
 117 216
 
7 1966 186 42 
 0 0 483 711
 
8 1967 0 
 4 66 33 104 2C9
 
9 196a 292 
 0 14 39 210 575 
10 1969 146 19 51 58 498 712 

11 1970 219 10 6 59 430 (84
 
12 1971 183 15 137 51 
 302 6 8
 
13 1972 201 50 102 61 366 780
 
14 1973 192 40 120 42 334 
 728
 
15 1974 197 73 90 3 
 710 1073
 

16 1975 195 it 66 0 422 139 
17 1976 271 52 18 31 351 &a9
 
18 1977 420 
 54 72 15 80 641
 

SOUR C:
 
CUMULATIVE TOTALS I-ROM TABLF 17t SIARTING WITH 6EGINNING RESERVES
 
FUAL TO ONF STANDARL) DEVIATION (SEE TAbLE Li'. 
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in-country capacities is shown in Table 18'. The level-off capacities in milled 

rice equivalent are 690,000 MT for Ijldonsi a (rauhCd in 1902), 7',000 MT fC 

Malaysia (reached in 1974), 137,000 for the l'1it1plpines (reached in 1971),
 

61,000 MT for Singapore (reached in 1972) 
 and 71.0,000 MT for Thailand (reached 

in 1974). 

The year-end balances in the in-country food grain reserves indicated in
 

Figure 5-2A are taken from Table 18. 
 The ending balances are bound by the upper
 

or lower constraints in one or more years in each of the five countries. 
The
 

zero lower bound is effective for 1965 and 1967 in Indonesia, 1964-1966 and
 

1975 in Singapore, 1966 in the Philippines and in 1968 for Malaysia. 
The
 

upper bound is limiting for 1960 and 1962 in Indonesia, in 1969, 1970, and
 

1972 for Singapore and 1974 
for Thailand.
 

The ending balances for the in-country food grain 
reserves in Indonesia
 

remain at relatively high levels through 1964 
 and then decline to moderate 

levels until 1977 when they again increase. Those for Malaysia remain at
 

moderate levels through 1966, decline to low levels through 1971 and thereafter
 

again remain at moderate levels. 
Those for the Philippines remain at moderate
 

levels through 1970 (except for the zero 
balance in 1966), 
and then increase
 

to relatively high levels. 
 Those for Singapore decline through 1966, increase
 

to moderate levels through 1972, and then again decline to relatively low lev

els. 
 Those for Thailand continue to increase through 1963, remain at moderate
 

levels through 1968 (except for a minor peak in 1966), increase at relatively
 

high levels through 1975, and then again decline to moderate levels.
 

Over the 
18-year period, the average utilization of in-country capacity
 

is 40.7 percent in Indonesia, 67.4 percent in Malaysia, 75.3 percent in the
 

Philippines, 55.2 percent in Singapore and 63.1 percent in Thailand.
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---------------------------------------------------------------------------

rABLF 23'. ALL f-000 GRAINS (KI(L,-,fhfAT, CGKN) 
kFOIJIRE) TUTAL STURA;L LAPACIV kELhILNAL t.JESFKV[

3Y ASEAN CLJUNTRY, 19,O-I,i, ASSLJlING ,AtJLt ALJJusrTMIN1 S 

(1000 ME rkIL TUNS, MItL.,U kI(CL FLUIVALENT) 

PERInoD ASLAN 
NJ. YEAR INOCNESIA MALAYSIA PHILIPPIN-.3 SINIUAPURC THAILAND TUJAL 

1 1960 423 20 56 24 216 741 
2 1961 't23 20 50 24 2 1 741 
3 1962 797 20 3t1 24 216 1115 
4 1963 797 20 58 24 216 1115 
5 1964 797 0 ' 8 2' 216 1115 

6 1965 797 20 
 56 24 216 11 15 
7 1966 797 20 56 24 21u 1115 

8i 1967 797 20 56 24, 216 1115 
9 1968 797 .0 58 24 216 1115 

t0 1969 797 20 t2 24 216 1115 

11 1970 797 20 58 48 216 1139 
12 1971 797 ?0 5( 48 216 1139 
13 1972 797 20 5( lb 216 1161 
14 1973 79.' 20 5d 16 216 1167 
15 1974 797 20 5 76 417 13td 

16 1915 797 20 138 16 417 1366 
17 1976 797 20 Id 7b 417 13b8 
18 1977 797 2J 56 16 417 1366
 

SOURCE:
 
3ASF 1) ON MAXIMUM B3ALANCES FKL.J TAbLt 20.
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--------------------------------------------------------------------------------

TAeI.E 20. ALL Vutju t;HAIj,,S (fILL. WHEAT, CGRN 
(1000 MFTRLC TUYS ML-Lt~L kiCl" L0UIVALINr) 

(IhMPIJTFI) YFAR-FND IIALANU S p*LL K ,,s kL.Sf-kVEI-. 

BY ASFAN COUNTRY. 1960-1911, ASSUMING I.,IPIRT AE JUSIMENTS 

PFRIGO 
ASEAN
N(I. YFAR INWINFSIA Ai.AL'S1A PHiLIPPINS SINGAPORE THAILflNU TCTAL 

1 1960 423 20 58 24 216 7412 1961 423 23 '.r 24 216 7413 1962 797 20 5a 24 216 11154 1963 797 20 5 l 24 216 11155 1964 797 20 
 H 23 216 1L14 

6 1965 729 20 
 58 22 216 1045
1 1%66 729 20 -20 21 
 216

8 iq61 1d5 

S66 
20 -20 21 216 4229 1968 185 -14 -20 
 21 216 318
10 1969 185 
 -14 -20 
 23 216 3S0
 

11 1q70 185 -14 -20 
 48 216 41512 1 71 185 -14 -20 i8 216 415
11 1972 185 -14 
 -20 76 
 216 443

14 973 
 185 -14 -20 16 216 443
15 1q74 185 -1% -2J 16 41 7 6,4
 

16 l115 
 185 -14 -20 .3 
 417 6CI
17 1976 185 
 -14 -20 
 33 417 601
18 1Q77 185 -14 -20 33 601417 


.5I) hR CF: 
CIIMIJATIVF TOTALS -ROM TABLE 19, STARlING WIUH iBEGINNING k[SLkRVFS
FJUAI Tf) tlF STANDARO DEVIATIUN (SEf TA13LE 11'). 
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The needed regional storage capacity for this alternative indicated in 

Figure 5-2A is taken from Table 20'. Veak capacities in milled rice L'(ItiVa lenL 

are 797,000 MT for Indonesia, 20,000 MT for Malaysia, 58,000 MT for the 

Philippines, 76,000 MT for Singapore and 417,000 MT for Thailand, bringing the 

ASEAN total to 1,368,000 MT, starting in 1974.
 

The annual ending balances in the regional food grain reserves shown in 

Figure 5-2A come from Table 20. The regional reserves are subject only to the 

constraint that the ASEAN total balance be no less than zero, so that negative 

balances are indicated for the Philippines from 1966 through 1977 and for 

Malaysia from 1968 to 1977. The year-end balances in the regional reserves 

are reasonably stable for Indonesia and Thailand, but decrease in 1965 for the
 

Philippines and in 1968 for Malaysia. The balances for Singapore remain stable
 

through 1968 and then increase to a peak from 1972 through 1974, and again de

crease somewhat.
 

Over the 18-year period, the average utilization of regional storage capa

city is 59.6 percent.
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SECTION 6
 

COMPUTED COSTS OF ASEAN RESERVES WTTH
 
INTERNATIONAL TRADE AT HISTORICAL LEVELS
 

Comparable analyses of fixed, variable and total costs for ASEAN food secur

ity reserves 
for 1960-1977 are made under the four alternatives as follows:
 

I. 
 Rice reserves with historical imports and exports (Section 6).
 

2. 
 All food grain reserves with historical imports and exports (Section 6).
 

3. 
 Rice reserves with stabilizing trade adjustments (Section 7).
 

4. 
 All food grain reserves with stablizing trade adjustments (Section 7).
 

For each of the four alternatives, the estimated costs include the in-country
 

reserves in each nation plus 
the ASEAN regional reserves serving the five nations
 

jointly.
 

The analyses 
are based on the storage capacities and volumes from Section 5
 

and general estimates of per ton 
fixed and variable costs for maintaining the
 

reserves 
from KSU Food and Feed Grain Institute Special Report No. 6.1/
 

Fixed Cost
 

The fixed costs for the security reserve programs include the annual costs
 

for the grain storage facilities and the costs of administering the program. These
 

costs are taken as 
functions of the required storage eapacities, regardless of
 

the volumes of grain stored in the 
reserves. The average annual 
fixed cost per
 

MT is assumed to be uniform in all five countries at 
$18.80 for storage facilities
 

plus $3.00 for administration, for a total of $21.80 per ton. 
 The fixed cost for
 

-/Phillips, R. and Sorenson, 0. L., 
"Food Grain Reserves in Developing Countries."
 
Food and Feed Grain Institute, Kansas State University, Special Report No. 6.
 
Manhattan, Kansas. 
 March 1978.
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st rage facilities is based on one-half the capacity in flat warehouses for
 

storage of bagged grain constructed at a total capital cost of $100.00 per MT
 

and one-half 	the capacity in bulk silo storage constructed at a capital cost
 

of $150.00 per MT. Thus, the average facility cost is $125.00 per MT. The
 

annualized average per MT fixed cost is as follows:
 

Building depreciation (straight line, $100 @ 40 years) . . . $ 2.50
 
Equipment depreciation (straight line, $25 @ 10 years) . . . 2.50
 
Interest on investment ($125/2 x 12 percent) ......... ... 7.50
 
Maintenance ($125 x 2.0 percent) ..... .............. .. 2.50
 
Insurance .......... ......................... ... 2.50
 
All other .......... ......................... ... 1.30
 

Facilities total ........ .................... .18.80
 
Administration ......... ....................... ... 3.00
 

Total fixed cost per MT ...... ................. .. $21.80
 

In order to convert the capacity estimates based on milled rice equivalent
 

to the corresponding capacity for rough rice storage, the standardized per unit
 

fixed cost is multiplied by 2, giving a standard fixed cost multiplied against
 

the milled rice-equivalent capacities of $43.60 per metric ton.
 

The computation of fixed costs under the four alternatives was completed
 

by applying this factor as follows:
 

Alternative Level Capacity Table Fixed Cost Table
 

1-A 	 Country 12' Rice 21 Rice
 
Region 14' Rice 24 Rice
 

2-A 	 Country 12' All Grain 21 All Grain
 
Region 14' All Grain 24 All Grain
 

1-B 	 Country 18' Rice 31 Rice
 
Region 20' Rice 34 Rice
 

2-B 	 Country 18' All Grain 31 All Grain
 
Region 20' All Grain 34 All Grain
 

All of the fixed cost tables are included in Annex IV of the report.
 

Variable Cost
 

The average annual per MT variable costs for the food security reserve
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programs include interest on the grain inventories, quality maintenance and
 

other operating costs, shrinkage and related expenses. These costs are
 

taken as a function of the average inventory levels in the reserve programs
 

regardless of the total storage capacity. 
These costs are estimated as
 

follows:
 

Inventory cost ($127.50 x 12 percent) ... 
 .............. $15.30
 
Shrinkage ($127.50 x 0.50 percent) .... 
 ............. 64
 
Quality maintenance 
.......... .................... 
 4.36
 
Other operating expense .................. 3.00
 

Total variable cost per MT 
....... ............... $23.30
 

The average inventory levels for all alternatives are specified in terms
 

of milled rice equivalent in the study. 
 In order to convert to the equivalent
 

inventory of whole grain the standardized unit variable cost of $23.30 per
 

metric ton is multiplied by 2, giving a standard variable cost multiplied
 

against the milled rice equivalent storage inventories of $46.60 per metric
 

ton.
 

The computation of variable costs under the four alternatives was completed
 

by applying this factor as follows:
 

Alternative 
 Level Inventory Table Variable Cost Table
 

1-A Country 12 Rice 
 22 Rice
 
Region 14 Rice 
 25 Rice
 

2-A Country 12 All Grain 
 22 All Grain
 
Region 14 All Grain 
 25 All Grain
 

I-B Country 18 Rice 
 32 Rice
 
Region 20 Rice 
 35 Rice
 

2-B Country 18 All Grain 
 32 All Grain
 
Region 20 All Grain 
 35 All Grain
 

All variable cost tables are 
included in Annex IV.
 

Combined Cost for Rice Reserves With Historical Trade
 

The computed combined total cost for this alternative is the sum of the
 

total cost for in-country reserves and the total cost for regional reserves.
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TALILE 23. RILE UNLY 
(US tUL00 

BY ASFAN COIUN1RYo 1960-1'4i1 tUlJ',u CI1SIUIKILAL 1,PURIS 

(.OMPU1IFD ANNUAL TUTAL LUSTS I-t. 1i'4-L.OUNTKY kLSLRV[S 

PERi no ASLAN 
NO. YEAR INDONESIA MALAYSIA PIILIPPIN[S SINGAPCE THAILANij I UTAL 

1 1960 50872 2164 ,toj1 2075 8589 683J1 
e 1961 52581 1219 4&01 2J15 65d9 69131 
3 1962 54391 183o 4601 1050 2L197 d3U71 
4 1963 48100 18 1$ 4601 L915 33194 dq668 
5 1964 43906 1931 4601 1003 30118 8155Sv 

6 19, 5 26291 4u90 4601 1003 25179 017b4 
7 1966 26291 4690 e.224 LO)3 411i6 71324 
8 1967 26291 22to7 2224 10J3 1272 51j!) 
9 1968 26291 2267 2224 lb55 22053 54490 

10 1969 26291 2267 2224 lhA5 41535 7 912 

11 1970 26291 2267 5954 3679 49159 87550 
12 1971 26291 3059l 12537 3d/9 31602 c3368 
13 1972 26291 5503 1i299 3o79 37602 8u"174 
14 1473 26291 5954 12d99 3b19 42216 91239 
15 1974 26291 6l14 11454 i o75 52045 'i77S9 

16 1975 26291 c134 11454 1615 52045 9771;9 
17 1976 31557 384 11454 1d15 -44477 82747 
18 1977 32582 3384 11454 1963 25157 74545 

SOURCE" 
FIGURFS IN TABLE 21 PLUS FIGUKES IN TAtULE 2a. 
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The separate total costs are 
the sum of the 
fixed cost and the variable cost
 

at each level.
 

The total annual costs for the in-country rice reserves are shown in
 

Table 23. 
 The figures represent a direct summation of 
those in Tables 21 and
 

22. In Indonesia the computed total costs vary from a low of $26.3 million in
 

1966-1975 to 
a high of $54.4 million in 1962. In Malaysia they vary from $1.3
 

million in 1961 to 
$6.1 million in 1974-1975, and in Singapore from $1.0 million
 

in 1964-1.967 
to $3.9 million in 1970-1973. The 
total annual costs for in-country
 

reserves in the Philippines vary from $2.2 
million in 1966-1969 to $12.9 million
 

in 1972-1973, and in Thailand from $8.6 million in 1960-1961 
to $52.0 million
 

in 1974-1975. For ASEAN as 
a whole, the total annual costs for the in-country
 

rice reserves 
range from $54.5 million in 1.968 
to $97.8 million in 1974-1975.
 

The computed annual total costs for the regional rice reserves are 
shown
 

in Table 26. 
 The total costs are a direct summation of the corresponding fixed
 

and variable costs. 
 The total costs vary from $82.0 million to $168.8 million
 

for Indonesia, from $1.6 million to 
$3.6 million for Malaysia, from $3.1 million
 

to $9.8 million for the Philippines, from $1.6 million to 
$12.4 million for
 

Singapore, and from $9.7 million to 
$70.3 million for Thailand. For the ASEAN
 

regional rice reserves as a whole, the computed annual total costs vary from
 

$100.4 million in 1960 to 
$192.7 million in 1962-1963.
 

The computed annual total costs for the combined rice 
reserve program for
 

the ASEAN countries without adjustments to historical imports are shown in
 

Table 27. 
 The totals represent the sum of the totals for in-country reserves
 

from Table 23 and the totals for the regional reserves from Table 26. The com

bined total costs for Indonesia range from $112.9 million in 1967 to $223.2
 

million in 1.962; those for Malaysia range from $3.4 million in 1961 to 
$9.1
 

million In 1972-1973; those for the Philippines range from $9.2 million in
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------------------------------------------------------------------------------

TAdLL 26. rKIL" UiLY
 
[.(I4PUJTEi) A'JNUAL TLJlAL CLjSIS f-Lji REGI(,N4L kESLRVES
 

RY 4SFAN COJNTkY. 1960-1917, USING HISiLJ, ICAL 14POkIS 

SUS $b)00) 

PE RI (1I) A S : AN 
Nfl. YFAR INDONESIA MALAYSIA PHILIPPINES SINGAPUIE THAILAdt TUTAL. 

1 1960 82082 2164 4o,) 1b.5 )661 130403 
2 1961 98863 2164 4()1 [t95 15299 122819 
1 1962 168765 2164 4601 18&5 15299 192724 
4 1963 16d165 21L4 4o0l 1895 1':29) 192724 
5 1964 16 (765 21b4 4o01 1568 15299 192397 

6 1965 15')538 2164 4bJ 15H 15299 18317J 
7 1966 133488 1to4 9113 1895 216) 1 175011 
8 1967 dt.562 1559 j773 2A)i1 27691 12JJb5 
9 1968 9?6?0 3329 V9773 ?530 27691 135913 

19 1969 9620 3b09 9773 25UO 5,)332 158834 

It 1970 92620 3 o09 917. L o8 7)2u5 111635 
1? 1971 92620 53b9 5419 4219 10265 1761 12 
13 1972 92620 3b09 3109 12357 7,265 181960 
14 1973 92620 3143 3l09 12351 1)265 181494 
15 1974 9?620 2615 3109 Ild'45 V)265 180454 

Io 1975 92620 2615 3109 783 7 7.)265 1(61t46 
17 1 976 92520 261.5 3109 163I 13265 11446 
18 1977 92620 2615 3109 7837 58755 164936 

SHUR CE:
 
FIctJRFS IN TABLE 24 PLUS FI ,URES IN TABL.E 25.
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------------------------------------------------------------------

TABLE 21. kitL ijNLY

CJMPUTFD ANiNUAL T014T. LlSTS -;)k COMBINE) KLSL-kVt PRU(G8AM
 

BY ASAEAN LGtJINTkY, 19)0-197/, USINU HISTu<I&AL IMPOR{TS 

(d $10O0 

PE R I (l) ASE-AN 
NIl. Yk-AR INJONESIA MALAaIA PHILIPPINL.) SINGAPUNE TIHAILANU TITAL 

1 1960 132954 43;'8 9202 3IC 1.3250 168704
2 1961 15144T 3443 92(02 3910 23688 191950 
3 1962 223156 4UJ2 9202 Z(,*t 364V6 275801 
4 1963 216865 +002 V202 3830 43493 Z823S2 
5 1964 212671 4095 9202 2511 45417 273956 

6 1965 185829 6854 9202 2571 4)478 4/934
7 1966 159779 6854 11991 28)8 73807 252335 
8 1967 112853 382c 11991 350.3 54963 187142 
9 1968 118911 5596 119l7 4155 49744 Ij0403

10 1969 118911 5816 11997 
 41t5 91861 236d06 

I1 1970 118911 5b1& 15127 5447 119424 265365
 
12 1971 Il8911 6668 
 11976 6118 10.1867 259540
 
13 1972 116911 9112 16008 
 1o2.36 101867 268134
 
14 1973 118911 9097 
 loOOd 162JL 112481 272733
 
15 1974 118911 d74t9 14563 
 13120 122310 -7d253 

1 1975 118911 8749 14563 '72 122310 274245
 
17 1976 124177 5999 
 145o3 9712 104742 25193

18 1977 125202 5999 14563 
 9805 83912 239481 

SOUtRCE
 

FIGURFS IN TAi3LF 23 PLUS FIGURE--b IN IABLE 26. 
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1960-1965 to $18 million in 1971; those for Singapore range from $2.6 million
 

in 1964-1965 to $16.2 million in 1972-1973; and those for Thailand range from
 

$18.3 million in 1960 to $122.3 million in 1974-1975. For the ASEAN nations
 

as a group, the computed annual combined total cost for the regional. rice re

serve program without import adjustments range from $168.7 million in 1960 to
 

$282.4 million in 1963. Over the 18-year period, the combined total costs
 

exceed $250 million in 11 years.
 

Combined Cost for All Food Grain Reserves With Historical Trade
 

The total annual costs for the in-country all grain reserves are shown
 

in Table 23. The totals are a direct summation of those in Tables 21 and 22,
 

All Food Grains. In Indonesia, computed total costs vary from $30.0 million in
 

1965-1975 to $62.2 million in 1962. In Malaysia,they vary from $2.6 million in
 

1967-1971 to $7.6 million in 1974-1975. In the Philippines, they vary from $2.5
 

million in 1966-1969 to $15.6 million in 1971-1973. In Singapore,they vary
 

from $1.0 million in 1961-1966 to $5.5 million in 1972-1973. In Thailand,they
 

vary from $9.4 million in 1960-1961 to $64.0 million in 1974-1975. For ASEAN
 

as a whole, the total annual costs for the in-country food grain reserves
 

range from $63.9 million in 1968 to $118.0 million in 1974.
 

The computed total costs for the regional food grain reserves without im

port adjustments are shown in Table 26, All Food Grains. The total costs are
 

a direct summation of the correspondfng fixed and variable costs. The total
 

costs vary from $76.3 million to $168.3 million for Indonesia, from $1.8 million
 

to $5.9 million for Malaysia, from $5.2 million to $9.8 million for the Philip

pines from $1.0 million to $19.8 million for Singapore, and from $10.0
 

million to $110.3 million for Thailand. For the ASEAN regional food grain re

serves as a whole, the computed annual total costs vary from $96.6 million in
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---------------------------------------------------------------------------------

------------------------------------------------------------------

TABLF 23. ALL FUDO) tkAINS (KILE, WHEAT, CORN) 

(US *1000) 

BY ASEAN CUUNTRY, 1960-1911, USING iIISIdIWCAL IMPURTS 

LOMPUTFI) ANNUAL TUTAL LUSTS HLJI< IN-t .UNTRY RESiiVES 

NOJ. YEAR INDONESIA MALAYSIA PHILIPPINLS SINGAPCRE THAILANO IGTAL 

. 1960 58450 3699 D232 9418Iol2 78311 
2 1961 60254 3699 D)Z32 1046 9418 79649 
3 1962 6223d 54[2 104u5232 23092 91020
 
4 1963 49889 54L2 )232 1046 35449 97028
 
5 1964 49869 5272 5232 1046 31814 93253 

6 1965 30084 5272 5232 1046 25156 o739;O
7 1966 30084 527Z 2529 IJ46 48437 87368 
8 1967 30084 26L( 2529 5141 .J217 10587
9 196 40084 2616 2529 5232 23413 63614

10 1969 30084 z2bib 2529 5232 54029 44S0 

I1 1970 30084 261b 4766 5321 .55924 '38711 
12 1971 30084 ebl.6 541215o05 40826 94543 
13 1972 30084 0765 1tob05 5503 40826 98783 
14 1973 30084 7396 15605 55)3 43826 99414
 
15 1974 30084 7516 
 13601 2b6O 64042 1179t3 

16 1915 30084 751t 9920 2660 64042 114282 
17 1976 37633 6458 
 9920 3406 44004 I01421 
18 1977 54182 6458 9920 3406 30956 105522
 

SOIJR CE :
 
FIGUJRFS IN TABLE. 21 PLUS I-(;URLS IN TABLE 2a,.
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rABLE 26. ALL -UIJU uRAINS L ILI-, ,If.AT, L(A;. N) 
COMPUTFI) ANNUAL TLJTAI. LuSTS Ftik KEIiiNA1. RI SLRVC-S 

BY ASEAN4 COUNTRY, 1960-191?, LJSINU tItSTJKILAL IAPUTS
 

LJs ,1000)
 

PF R T 100 
 ASEAN 
\J(J. YEAR INDONESIA MALAYSIA PHtILIPPIN[S SINGAPORE IlIAILAN) TOTAL 

1 1960 76 310 ld}4 5212 2164 14634 100 14 
2 1961 77663 Id4 i232 ldtj5 1024 96608 
3 1962 16H3 14 4059 523,. 1046 13024 1uJob7 
4 1963 168314 4059 5232 1512 10024 1d9141 
5 1964 16P314 4059 52.s2 2071 1)024 189700
 

6 1965 148089 't059 
 523? 2397 i0024 ,6g81 
7 1966 140307 4059) 9845 2491 29224 135926 
8 1967 81177 32u7 9b45 2Ld 29, 2 4 126231
 
9 1968 88581 
 5923 )845 2025 28246 134u20
 
I.) 1969 88581 5923 9645 
 b314 34727 145390
 

11 1970 88581 5923 9845 
 12t99 4u453 163731
 
12 1971 88581 5923 8354 13110 
 46453 163021
 
13 1912 88581 
 5923 8354 19,153 46453 169064
 
14 1973 88581 5504 
 8354 19753 46453 l6b645
 
15 1974 685H1 2941 8354 1d076 11)315 e2d267
 

16 1975 88581 Z ,Y[ d354 L[-71 111315 2221u2
 
17 1976 88581 294f1 8354 11971 110315 222102
 
18 1977 83581 
 2941 8354 11971 94797 206u44
 

Sl JRC[:
 
I(;JRS IN TA B LF 24 PLUS FIGURES IN TAI.E 25.
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1961 to $228.3 million in 1974.
 

The computed annual total costs for the combined all food grain reserve
 

program for the ASEAN countries without import adjustments are shown in Table
 

27, All Food Grains. The totals represent the sum of the totals for in-country
 

reserves from Table 23 and the totals for the regional reserves from Table 26.
 

The combined total costs for Indonesia range from $111.9 million in 1967 to
 

$230.6 million in 1962; 
those for Malaysia range from $5.5 million in 1960-1961
 

to $12.9 million in 1973; those the the Philippines range from $10.5 million
 

in 1960-1965 to $24.0 million in 1971-1973: those for Singapore range from $2.1
 

million in 1962 to $25.3 million in 1972-1973; and those for Thailand range
 

from $19.4 million in 1961 
to $174.4 million in 1974-1975. For the ASEAN nations
 

as 
a group, the computed annual combined total cost for tile 
food grain reserve
 

program without import adjustments range from $176.3 million in 1961 to 
$346.2
 

million in 1974. Over the 18-year historical period, the combined total costs
 

exceed $300 million in the last four years.
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TABLI 27. 
CCMO'UTFI) ANNUAL 

ALL FUOD GRAINS 
TUIAL LUSTS FIJU 

i-

C.U i 
., WHIAT, (.UIN) 

NI-aJ RLSI-2kVL PI(.,GRAM 

BY ASFAN COUNTRY, 1960-1977, USIvG HISIJR1C.AI INil'JRTS 

(US $1300) 

PE RI (ID ASFAN 

Nl. YEAR INDONESIA MALAYSIA PhILIPPINES SINGAPOE THAILANI) TUTAL 
------------------------ --------------------------------------

1 1960 134760 5503 104u4 3616 2,t102 178505 

2 1961 137917 55 D30 4b4 2931 19442 17o251 

3 1962 230552 9411 104 4 2092 33116 285095 
4 1963 21tj203 4471 104b*4 2558 454T3 28t169 
5 1964 218203 9331 10464 3117 41838 282953 

6 1965 178173 9331 10464 34't3 35780 237191 

1 1966 170391 9331 12314 3537 71661 273294 
8 1967 111861 5663 12314 7259 59441 LS6)j18 
9 1968 118665 8539 12 174 7257 51659 19-3494 

10 1969 118665 8 53 12374 11546 83756 239680 

L 1970 118665 8539 14611 1822) L02377 262412 
12 1.971 113665 t5l9 23959 19122 87279 257564 

13 1972 118665 126d 23959 25256 31279 26747 
14 19r3 118665 12909 23959 25256 81279 266059 

15 1974 118665 10117 21955 20736 114357 346230 

16 1975 118665 10517 18274 14631 174357 336444 

17 1976 126214 9399 18274 15311 154319 323563 
1R 1977 143363 9399 18214 15317 125753 312166 

SOURCE: 
FIGURFS IN TABLF 23 PLUS 1-1;UKLZ. IN TAkbLE 2u. 
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SECTION 7
 

COMPUTED COSTS OF ASEAN RESERVES
 
WITH STABILIZING INTERNATIONAL TRADE
 

The methodology and unit costs 
used to 
compute the costs of security re

serves after stabilizing trade for the ASEAN countries 
over the 1960-1977 his

torical period are the same as 
those used to compute the costs of reserves
 

without adjustments to imports (exports) (see Section 6). 
 The only differences
 

in the methodology are that (1) estimated costs 
are included for making the
 

stabilizing trade adjustments and 
(2) the unit fixed and variable costs for
 

maintaining the reserve are applied 
to the reserve requirements after the trade
 

adjustments have been made.
 

Costs of Stablizing Adjustments in International Trade
 

The estimated costs for annual adjustments in rice imports and/or exports
 

by the ASEAN countries are shown in the 
set of Tables 30 for rice and for all
 

grains. These costs are computed by multiplying the indicated annual net import
 

(export) adjustment from Table 15 by $57.69 MT. 
It is assumed that the market
 

premium required for both positive and negative adjustments would have averaged
 

$25.00 MT, rough rice equivalent. 
 Furthermore, since counter-adjustments often
 

are required to adjustments made tile previous year, it 
is assumed that gross
 

adjustments of 1.5 MT are 
required per MT of net adjustments as shown in Table 
15.
 

Multiplication of $25.00 MT by this factor of 1.5 provides a base of $37.50 MT;
 

conversion to milled rice equivalent provides the aggregate factor of $57.69 
used
 

for the computations.
 

The computed costs of import (export) adjustments for rice vary sharply from
 

one year to the next because of the varying requirements for the adjustments
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-----------------------------------------------------------------

TABLt- 30. KICL 6NLY 
(.CJNMPUTI i) ANNMJUAL LUSTS [ ut( I Mli, I/LXPJKI A JUS1 AtNIS 

(US $1000)
 

PEUfklO AStAN
 
NC). YEAR INDNESIA MALAYSIA PHILIPPl tS SIN6APURE IlIAILANd [CIAL
 

1 1960 25384 0 0 5 1730 36172 
2 1961 18634 577 0 58 10153 2-/4, 
3 I'M2 1155 ) u J u35 103b 27288 
4 1963 92 88 2tdb 0 231 (09L 1139C3 
5 1964 114 115 0 *4 1615 13210 

6 1965 13613 1.38 0 577 4154 1't442 
7 19t6 25903 404 7615 692 20191 51t+b5 
8 1967 32191 2077 *380 L036 1269 40383 
9 1968 22845 2538 IJO, 519j l1673 41419
 
10 1969 1500 635 9TI 1L5 25268 2d499
 

11 1970 750 115 23o5 1327 15922 2G47v
 
12 i971 404 4J4 40L e-td1 :250 17020
 
1l 1972 173 1558 3511 31L5 305ki 11481
 
14 1973 115 923 1231 lUid 43d4 66'1
 
15 1974 58 21 5 730 2077 5884 10904
 

16 1975 0 10 6 519' 3000 2250 6 85
 
17 1976 3231 22P0 2-191 .000 18693
 
18 1917 2250 517 115 5"1 1176s 21288
 

SOlURCE: 
TABLE 15 X $57.69/MI, IGNIkING I-ilNi)S .,ONS; iIAS[D ON EXTRA LGST FGiu 6r-LL
,3RAIN (IF $25/MI ANO 1.5 MI TUT4L AUJOJiT1'L-NT PL-i MT ,NLT ADJUSTMENT. 
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TABLF 30. ALL i-0fIU GtMIvj (IL-, wHtAT, LuktiP 
C0MPUTEi) ANNUAL LUSPS FUK ItPLJ8KI/EXPiJkI A0JUS1.ILNIS 

(US 1 000) 

PF 1 1) AN 
NO. YFAk INDONESIA MALAYSIA PtILIPPINtS SIr;APCRI THAILANI) TCT AL 

1 1960 24403 635 0 404 9230 3'u 12 
2 1961 132_11 28 0 b92 d250 22441 
3 1 96;1 2405 1 1096 0 635 1346 .3634 
4 1.963 9980 69? 0 462 1.384 1L816 
5 1964 12 ta 34 4b2 U 434 2019 15t19 

b 19t5 18461 115 1 3'46 319 2.J941 
7 19t,6 20365 58 7904 :8 18b34 41019 
8 
q 

L 

1967 
1968 
1969 

31383 
5268 
8423 

e071 
4327 
1096 

3923 
1961. 

98L 

L846 
1-20 
1615 

692 
1 )749 
22612 

399,21 
4955 
347E7 

11 1970 4211 519 
 1904 21lo 12c34 22)31 
12 2C71 2077 2b0 4961 1o38 11301 19671 
13 1972 1038 2308 2illi 1 7..s 1 36V2 10760 
I 1973 519 L590 103 6 1J96 1846 9s
15 1914 zHA 138d) 150 334u 31441 37210 

1o 1915 115 981 3113 4 v4 1o615 2i ldo 
17 1976 4615 1154 692 U65 2J711 2dJ3? 
18 1977 12980 1.15 34b 923 1)730 3404 

S()JR CF:
 
TAlil F- 15 X $57.69/MI, IGNURING IINUS .I(;NS; bASL- UN FXIkA tLST i-CR AiILLL
(6 
';ik IN OF l,1'/4MT AiW) 1.5 Mi ILJfIL ALJUJ TMEiN1 PL- MT ,41:i AL)JUS IEUf. 
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(Table 30, Rice Only). For Indonesia these costs vary from zero in 1975 to
 

$32.2 million in 1967; for Malaysia they vary from zero in 1960 to $2.5 million
 

in 1968; for the Philippines they vary from zero in 1960-1965 to $7.6 million
 

in 1966; for Singapore they vary from $58,000 in 1960-1961 to $3.1 million in
 

1972; ard for Thailand they vary from $1.3 million in 1967 to $25.3 million in
 

1969. For the ASEAN countries combined, the computed costs of import (export)
 

adjustments for rice vary from a low of about $6.7 million in 1973 to a high of
 

about $54.8 million in 1966.
 

The computed costs of import (export) adjustments for all food grains also
 

vary from one year to the next depending upon the adjustments required (Table 30,
 

All Food Grains). For Indonesia these costs vary from $115,000 in 1975 to $31.4
 

million in 1967; for Malaysia they vary from $58,000 in 1966 to $4.3 million in
 

1968; for the Philippines they vary from zero in 1960-1965 to $7.9 million in
 

1966; for Singapore they vary from $53,000 in 1966 to $4.9 million in 1975; for
 

Thailand they vary from $692,000 in 1967 to $31.4 million in 1974. For the
 

ASEAN countries combined, the computed costs of import (export) adjustments for
 

all food grains vary from a low of about $6.0 million in 1973 to a high of about
 

$50 million in 1968.
 

Combined Costs for Rice Reserves With Stabilizing Trade
 

The total annual costs for the in-country rice reserves,after trade adjust

ments,are shown in Table 33. The figures represent a direct summation of those
 

in Tables 31 and 32. In Indonesia the computed total costs vary from a low of
 

$26.3 million in 1966-1967 to a high of $54.4 million in 1962. In Malaysia they
 

vary from $1.7 million in 1968 to $6.1 million in 1974, and in the Philippines
 

from $2.2 million in 1966 to $12.5 million in 1971. The total annual costs for
 

in-country reserves in Singapore vary from $1.1 million in 1966 to $3.9 million
 

in 1971-1972, and in Thailand from $9.1 million in 1960 to $48.7 million in
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1974. For ASEAN as a whole, the total annual costs for the in-country rice re

serves 
range from $51.5 million in 
1965 to $96.4 million in 1974.
 

The computed annual total costs for the 
 regional rice reserves ire shown in 

Table 36. The total costs are a direct summation of the corresponding fixed and 

variable costs. 
 The total costs vary from $42.4 million to $69.4 million for
 

Indonesia, from $1.6 
million to $2.2 million for Malayslia, from $3.3 million to
 

$4.6 million for the Philippines, from $1.5 
million to $5.1 
million for Singapore,
 

and from $17.8 million to $18.2 million for Thailand. 
For the ASEAN regional rice
 

reserves as a whole, the computed annual 
total costs vary from $68.8 million in
 

1960-1961 
to $95.8 million in 1962-1965.
 

The computed annual total costs for the combined rice reserve 
program for the
 

ASEAN countries after adjustments to historical imports are shown in Table 37. 
The
 

totals represent the 
sum of the cost of import adjustments from Table 30, 
the totals
 

for in-country reserves 
from Table 33 and the totals for the regional reserves 
from
 

Table 36. 
 The combined total costs for Indonesia range from $74.5 million in 1975
 

to $143.3 million in 1962; 
those for Malaysia range from $3.6 million in 1970 to
 

$9.9 million in 1974; 
those for the Philippines range from $9.2 million in 
1960-1965
 

to $21.3 million in 1971; 
those for Singapore range from $3.1 million in 1969 to
 

'12.1 million in 1972; 
those for Thailand range from $32.9 million in 1964 
to $91.0
 

million in 1969. 
 For the ASEAN nations as a group, the computed annual combined
 

total cost 
for the regional 
rice reserve program with import adjustments range from
 

$161.5 million In 1961 
to $221.3 million in 1966. 
 The combined total costs exceed
 

$200 million in only two years over 
the 18-year period.
 

Combined Costs for All 
Food Grain Reserves With Stabilizing Trade
 

The total annual costs for the In-country food grain reserves after trade
 

adjustments are shown in Table 33. 
 The totals are a direct summation of those
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------------------------------------------------------------------------------

TABLL- 3.3. AJLL ONLYCnmPUTEU ANNUAL IOIAL f l'.iCIUT, ]N-L.uid ilY I"LSfRVL,j
 

BIY 
 1SFAN COUNTRY. 19bt)-L917, AS.iU14J,'u IlPUM] ALJLJSITLNT 

(US 1
Iuo,)
 

PE R I i 
ASkANNil. YFAR INi)CNFSIA MALAYSIA PHILIPPINES SINGAPLRb THAILAN) TOTAL 

1 1960 50872 2164 4601 1934 )148 68769
2 1961 45314 1 145 'o0 198 i56d 612263 1962 5'4391 2346 41,' 
 1425 14d33 775Y64 1963 40597 2113 
 4o31 2255 15299 64bL55 1964 45397 2299 
 4601 
 1216 1_i529 bliG2
 

6 1 65 29600 3rJd .4to 1.[ 1142 IL944 514957 1966 26291 3262 2224 L 90 41041 1-9288 1967 ?3291 1930 5954 
 1323 24172 96709 1968 28714 1744 441cl 15i6 2997 6642110 1969 21 t03 
 191? '20d i4o3 47535 d36b6 

II 1910 28118 1do4 6765 3006 45811 8563412 1911 2.7782 235O 12531 3d/) 4J918 d146613 1972 27922 3142 12165 
 3d19 43368 9C4%t14 1973 ?7829 J095 12351 3040 
 4'46C 9G775
15 1974 27d75 6134 11512 2ZU1 
 48708 96430 

1o 1975 27815 5248 L1932 1875 46891 9382117 1976 30532 4316 11 14 2667 39015 38275I 1977 29139 4762 11 d3d e294 32538 81191 

SII JRCF: 
F1G;URES IN 7AELE 31 PLUS F1URES I IAkLE 32. 
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I GW.F 3(,,. k~ILF' ON LY
 
C(OMPUIIj A4,UAL ]lJTAl 
 LUSUS F(it K;GIUNAL kfjf tE S 

BY ASFAN COUNTRY* 19t,0-1911, A UMING IMPUK.f A\JUS'T'ENIS 

(US $1000) 

PFf I)
No. YFAR INi)onN SIA MALAYSIA PHILIPPINLS SI,4(;APCRE TIIAILAN:) ASEAN 

TUTAL 

1 1960 
? 1961 

3 196? 
4 1964 
5 194 

42394 
42394 
69363 
o9363 
69363 

2164 
216, 

216'. 
2 lu4 
Zib4 

4o01 
4601 

u01 
46)1 
4601 

1895 
1J95 

id95 
1895 
1ij5 

17169 
11769 
1/169 
17 7u9 
11769 

6862.3 
6b823 
V5792 
95792 
957S2 

6 
7 

11 
9 

10 

1965 
1966 
1967 
1968 
1969 

69363 
67546 
46623 
46623 
4623 

2164 
2164 
2164 
16J5 
1605 

4001 

3622 
3622 

1dr)5 
1621415 
1415 
1475 
1b,1?2t8220 

17769 
17169, 
17769 
1176i 
1 

957L2 
'2516 
11653 
110S4 
1145 

11 
12 
13 

14 

15 

1970 
1971 
1972 

1973 

1974 

46623 
46623 
46:623 
46623 

46623 

1635 
1605 
1605 

1605 

1605 

3t)22 
329b 
329o 

3296 

-3296 

1415 
1o95 
5141 

5141 

5141 

13220 
16220 
13220 

16220 

13220 

11545 
71639 
748E5 

46Ab5 
748E5 

16 
11 
18 

1975 
1976 
1977 

46623 
46623 
46623 

L1605 
16J5 
160'5 

3296 
3296 
329o 

3863 
3dd3 
3 bd3 

18220 
13220 
18220 

13621 
73627 
13621 

SI JUR(F : 
F1lWIJRFS IN IABLF 34 PLUS FIRFS IN TA6LL 3f,. 
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-------------------------------------------------------------------------------

TAa F 3. m Lb ONLY
 
c.flMPUTE-D A'INUAI. UTiTAL LUSTS Fu COMFBINL) kLSEkVf& PRO~GfAM
 

iiY ASEAN COUNFRY, L9O0-1911, AsSJMINIj IMPtAKT ADJUSTMENIL
 

(OS $1000)
 

PER IO ASEAN
 
Nil. YFAk INU)ONESIA MALAV.SIA PHILIPPINiEL SINuAPORE THAILAND) TC[AL
 

L 19to 118650 43128 9202 3S37 37647 113764 
2 1961 106402 44b V202 38v91 37490 161411 
3 1962 143311 4J6Jd v202 Jtj5 390b4u 200676 
4 1963 119248 45u5 920 z 43d 1 4: 154 11 15,O 
5 1964 125694 4518 to,202 .3511 32913 1 76104 

6 1965 11263t 6d10 9202 4214 33867 166729 
7 1966 119740 5b50 I..461 32t7 74JO1 221309 
H 1967 I5105 6171 13384 .836 43210 171706 
9 1968 98182 5887 9912 3)50 b1439 I 790C0 

1() 1969 15626 +2I1 vdil 31:3 9J23 L(313C 

11 1970 75481 3oU4 12752 58o3 19953 111o58 
1? 1911 74809 4351 21314 a255 6136b 176125 
13 1972 74718 uj35 l9UJ8 12135 64666 L76862 
14 1973 74567 5621 15676 9219 61064 172351 
15 1974 74556 9yd6 ., 1555o 9419 12812 1822 19 

16 1975 74498 79t,) 15141 b7SU 67?361 174313 
17 1976 80386 d17L 15272 1531 69235 180595 
18 977 18012 6 964'f 15249 o1 4 68527 l7oC6 

SIURCH: 
TA8lFF 33 + TA8LE 36 + TABt-L 31. 
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in Tables 31 and 32, All Food Grains. In Indonesia computed total costs wry 

from $30.1 million in 1965 and 1967 to 
$62.2 million in 1962. In Malaysia they
 

vary from $2.2 million in 1968 to $6.6 million in 1974. In the Philippines they 

vary from $2.5 million in 1966 
to $12.4 million in 1971. In Singapore they vary
 

from $1.0 million in 1964-1.966 to $5.5 million in 1972. 
 In Thailand they vary
 

from $12.1 million in 1960 to 
$64.0 million in 1974. 
 For ASEAN as a whole, the
 

total annual costs for the in-country food grain reserve range from $55.3 mil

lion in 1965 to 
$122.9 million in 1974.
 

The computed total costs for the regional food grain reserves with import
 

adjustments are shown in Table 36, 
All Food Grains. The 
total costs are a direct
 

summation of the corresponding fixed and variable costs. 
 The total costs vary
 

from $38.2 million to $71.9 
million for Indonesia, from $1.5 million 
to $1.8
 

million for Malaysia, from $3.5 million to 
$5.2 million (1.960-65) for the Philip-.
 

pines, from $2.0 million 
to $6.9 million for Singapore, and from $19.5 million
 

to $37.6 
million for Thailand. 
For the ASEAN regional food grain reserves as
 

a whole, the computed annual total costs vary from $66.8 million in 1960-1961
 

to $100.6 million in 1962-1964.
 

The computed annual total cost 
for the combined all food grain reserve pro

gram for the ASEAN countries after import adjustments are shown in Table 37, All
 

Food Grains. The totals represent the 
sum of import adjustment costs from Table
 

30, tile totals for in-country reserves from Table 33 and the totals for the
 

regional reserves from Table 36. 
 The combined total costs for Indonesia range
 

from $82.7 million in 1975 to 
$158.2 million in 1962; 
those for Malaysia range
 

from $4.6 million in 1961 to 
$9.5 million in 1974: 
those for the Philippines
 

range from $9.8 million in 1969 
to $20.8 million in 1971; 
those for Singapore 

range from $3.1 million in 1966 to $14.1 million in 1972; those for Thailand 

range from $38.4 million in 1964 to $133.1 million in 1974. For the ASEAN nations
 

as a group, the computed annual combined total cost for the food grain reserve 
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program with import adjustments range from $160.9 million in 1961 to $252.9
 

million in 1974. The combined total costs exceed $200 million in eight years
 

over the 18-year historical period.
 

7-101
 



TAbLF 33. ALL FUA) URAIl, S (rHLLA. w11AT, (.IlRN) 
(.IJMPUTE;) ANNUAL IlIAL LGSTS -UK II-LJUNf fY kLSLb.VLS 

BY ASFAN CIUNTRY, 1960-1911. 3SLJM 1INU IMPUtl AdJU.SI.1ENEL 

(WS $lUO) 

PF R I O) ASI AN 

NfO. YFAR INIO(kN[SIA MALAYSIA PhIiL1PPIv4tS S1I,4APU<E- TIHAILANt\ T lAL 

i 1960 5845 0 27ub 5232 1838 12074 M-3 C 

2 1961 49409 2473 -e32 1652 12366 '11632 
3 1962 62236 45L) 5232 L326 I'j W)Vj 91164 
4 1963 41827 3951 52.32 L232 17 8 11120 
5 1964 52033 415. 523? 1),*6 16814 7936, 

6 1965 40084 4091 5232 1046 1'4370 55323 
7 1966 38752 4137 25z9 104o 43b61 90031 

It) 7 300d4 23bo U134 2917 2L9O5 61.66 
q 19(6 8 43691 21RO 4549 3517 3)8A 5 d4182 

in 19(,9 3u888 3065 5342 52j2 449Z0 95447 

11 1970 40289 2b4o o041 5321 41751 9604d 
1? 1L11 38b12 2679 12357 4949 35766 945E3 
13 1972 39451 4510 10726 5503 3d769 98959 
14 1913 39031 4044 115o5 46L 7 31271 i5634 

15 1974 39264 b585 10167 2600 640.2i 122did 

16 1975 3vll .Il9,J O04 2600 50tj21 107294 
17 1976 4299? b60b 9bU6 41W#1313 109624 
1it 197 49656 5699 93283 3359 34o94 102726 

SI)IJRCF: 
f-IGURhS IN TABI- 31 PLuS fIGURLk lIN TABLE -2. 
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TAPLF 36. ALL FOOJ GksI (kILLtA WHl1, ILUkIN)
 
COMPUTEI) ANNUAL TUTAL LUSTS FLk tLGIuNL RLSLkRLS
 

BY ASEAN COUNTRY, l9b0-1'1ll, A.SSIP1i'4, [140UI AUJUSIENI., 

(u! 4d000) 

PFRIO) ASiAN 
N1l. YEAR INUN[-SIA MAIAYSIA PIILIPPINLS SIlNGAPORE THAILANJ TOTAL 

1 1960 36155 loU4 5-32 ,1o4 1-4d4 b6o39 
2 1961 38155 1804 5232 2164 19464 66839 
3 1962 11389 L-04 5232 21o'4 lo6b4 100573 
't 1963 7109 IIu4 5232 2164 194 84 100573 
5 19t,4 71869 1 .04 523. 2118 1,464 100521 

6 L165 6ti120 1804 5232 201 IY434 9ill 
7 196b 6:1720 1804 3461 2025 11,84 954r.4 
8 1967 43370 1604 34u1 2045 IJ4b4 70144 
9 19o8 43370 1524 14o1 2025 19484 u98(4 

10 1969 43 3"1.3 1524 3461 d118 19484 69S57 

11 1970 43370 1524 3461 4330 19494 72169 
12 1911 43370 15 4 -;41i 4J30 19484 72169 
13 1912 43 170 1!24 346i bo.I6 1i4d4 '#6S5 
14 1973 43370 1524 34oi 6856 1)4d4 74695 
15 1974 43370 1524 3461 6b56 37613 92824 

16 1975 43370 1524 34o1 4d52 31613 90820 
17 1976 43370 1524 3461 4d82 37613 90620 
18 1977 43370 1524 3461 4652 37613 90820 

S(OOR CE: 
FIGURES IN TARLE 34 PLUS f-I;U.t:S It-, IAOLE 3:). 
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-------------------------------------------------------------------------------

f i t - i I . ALL FULAU U ik l$k (k I iL.:, tl-,I]' (. i~r'i 
C(ON PLiTE 0 AN NUAL TOI A LW I'S 1 0 UJi.( 1 d1 NlOt: J i'KLSf I,.VI. Pl[Jtv4*,.A, 

11Y ASFAN t L NIJNTRY, 19UU-1.911, "S*SUMINtL,I '1u A.JL .1 . tiAL j1 

(US lluo0)
 

PF R ICI) ASE AN
 
N]. YEAR 1lJLNESIA MALAYSIA PH1LIPPILSt .PNGAPCRL IHAILAN,.v TOTAL
 

1 1960 121008i14: 10464 4406 4)788 Lod11 
1961 103715 45t,5 194u4 45081962 15 184 40603 L6 )9121410 10464 4.115 457od 225)11
 

4 1-)63 123..96 L 447 10464 
 3b 8 43146 ±902.11
 
5 1954 136556 u45J 1.)464 3 ob 33311 
 195415
 

) 19.5 117265 buLU 1U464 34 3 39313 176515
 
7 1966 127337 51 99 13u94 3129 
 d16d 232544 
8 1967 104631 U2,41 151, udtd 46061 il7:31
 
9 1968 L1?329 eu 
1 9911 77')2 660 76 ,:04201

10 1969 8861 5ot5 v764 d9u5 87076 20J191
 

i1 1970 87870 4689 I141'6 12423 13 36 -, 19")254

12 
1971 34 059 4tl 20779 0317 66577 166423

13 1972 838b9 8j'#2 1U20, 140-0 61945 1d4-42
 
14 1973 82923 70!d 
 1u 0 64 125u9 58637 17722d
 
15 1974 
 8?922 9494 11to LJJL)2 jL33J-6 2t2d.,i2 

16 1975 82656 b29 12 416 13i849 223902
 
17 1916 
 90977 o284 13761 .9y8c22 lo6.)l 22d4c1
 
18 1977 106006 
 7J:8 13135 9134 92027 221640
 

SO JRCE :
 
TAtI. F 13 + TABLE 3 + TAUILL 33.
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SECTION 8
 

COMPARATIVE COSTS OF ALTERNATIVE SEC,UR[TY RES1.1RVI', PROGRAMS 

This section presents a summary of the differences in estimated total
 

annual costs for alternative ASEAN food reserve programs as 
they might have
 

operated over the 1960-1977 period. Estimated benefits have not 
been
 

developed for any of the alternatives, but since all of the alternatives
 

tested produce the 
same level of stability in food supplies, they can be
 

compared for cost effectiveness. The comparison is based solely on the
 

methodology and assumed unit costs described in the previous sections of
 

the report. 
The relevant factors in the methodology and assumptions may be
 

summarized as follows:
 

A. All Alternatives
 

1. Goal: Stability in food grain supplies within +3 percent of
 
the long term trend in total annual requirements within
 
each country.
 

2. 
Means: Food grain reserves in each country as 
the first line of
 
defense, supported by ASEAN regional 
reserves as required
 
to achieve the stability goal in all years for each
 
country.
 

3. 	Constraints on In-Country Reserve Levels: 
 Year-end stocks of
 
no less than zero 
and no more than the standard error of

estimate above trend in total food requirements for each
 
country.
 

4. 	Constraints on Regional Reserve Levels: 
 Year-end stocks for the
 
regional reserve as a whole of no 
less than zero; no
 
upper bound 
on the regional reserves.
 

5. Annual 	Fixed Cost: 
 Total per metric ton costs of $18.80 for
 
storage facilities and $3.00 for administration, applied

to 
the total capacity required (in rough rice equivalent)
 
at the end of each year.
 

6. 	Annual Variable Storage Cost: 
 Total per metric ton costs of
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$15.30 for inventory carrying cost and $8.00 for opera
tion, applied to the reserve inventory (in rough rice
 
equivalent) at the end of each year.
 

7. Handling Costs In and Out of Reserves: Taken at zero; that is,
 
facilities for 	storing the reserves are located such
 
that the reserves require aggregate transportation and
 
handling no greater than would be true without the
 
reserves.
 

B. 	Rice Reserve Alternatives: Stability goal and means applied to
 
rice supplies only; supplies of wheat and corn remain
 
the same as actually existed over the historical period.
 

C. 	All Food Grain Reserves: Stability goals and means applied to total
 
food grain supplies (in rice equivalent); within the
 
historical range existing in each ASEAN country, the
 
alternative food grains taken as perfect substitutes in
 
terms of their milled rice equivalent.
 

D. 	Alternatives Involving Import (Export) Substitution: One-half of
 
the needed adjustment to meet the stability goal taken
 
as effective the current year, with the other half effec
tive the following year; cost of import adjustments taken
 
as $37.50/MT, rough rice equivalent, for net adjustments,
 
or approximately $25.00/MT for gross adjustments.
 

Combined total 	cost comparisons are made under two sets of alternatives.
 

The first is a comparison of reserve programs without adjustments in annual
 

imports (exports) as they have occurred historically in each country versus
 

reserve programs after such adjustments. This comparison is made for (1)
 

reserves of rice only and (2) reserves of all food grains. The second set
 

of comparisons 	is that of reserves of all food grains versus reserves of rice
 

only. The final comparison is made for (a) no import adjustments and (b)
 

stabilizing import (export) adjustments.
 

All Food Grains Versus Rice Only, With Historical Imports
 

The computed additional costs for reserves to stabilize all food grain
 

supplies compared to reserves to stabilize supplies of rice only under the
 

alternative of 	no import (export) adjustments are shown in Table 28. The
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added costs are obtained by subtracting the costs in Table 27, 
Rice from those
 

in Table 27, All Food Grains. For ASI[AN is a whole, tie idled 
costs are nega

tive in 1961, 1965, and 1970-73, but increasin)g posiLive val.ies 'arite" 1973, 

reaching about $Y2.7 million in 1977.
 

The pattern in computed added costs 
for all food grain reserves varies
 

from country to country. 
For Indonesia, the added costs are significantly
 

negative in 1961 and 1965, and slightly negative from 1967-75, but represent
 

large positive differences in 1962, 1966, and 1977. 
 In contrast, those for
 

Malaysia are proportionately large positive amou ts throughout the period.
 

Those for the Philippines decline from $1.3 million to 
about $400,000 through
 

1966-69, are negative in 1970, and then positive through the rest of the
 

period. Those for Singapore remain negative the first 
four years, increase
 

to a peak of about $12.8 million in 1970 and exhibit a slight declining trend
 

thereafter. 
The added costs for Thailand are negative for 1961-65 and 1969-73,
 

but large positive values thereafter, peaking at $52.0 million in 1974-75.
 

All Food Grains Versus Rice Only, with Import Adjustments
 

The comparable cost comparison under the alternative of inport (export)
 

adjustments is summarized in Table 38. 
 The added costs shown are the dif

ference in computed total costs from Table 37, All Food Grains and Table 37,
 

Rice Only. For ASEAN as a whole, the added costs for a total food grain re

serve are positive in all but the second year. 
 Over the 18-year period,
 

annual additional costs for ASEAN average about $22 
million.
 

The pattern in additional costs 
for the all food grain reserve program
 

under this alternative also varies by country. 
For Indonesia, added costs
 

are variable over 
the first eight years, but remain between roughly $8 million
 

and $14 million thereafter, except for the last year when they peak at 
$27.4
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IAiL..F 26. LIJrPU[E 0 AouiltJl4AL LCST
 
All tn00 (;RAI N RESERV I: P.C(J;,K M LLIIPAkE:[ 1(J KI (: KESLVk OI L.(;R<AM
 

sY ASFAN CCZJNTkY, &960-191 7s USINu ;iSItJkI, AL I-AP(JP.I.S 

PHI -flL) ASEAN 
Nil. YEAl< INDONESIA MALAYSIA VHILIPPINLS .INL;APCkk THAILANO ToIAL 

1 1960 1806 I1Th 1262 -294 :)852 9801 
2 1q61 -13530 .200 1202 -1039 -4446 -156S3 
3 1962 719o 5469 1262 -d53 -j3t0 9d;4 
4 1963 1338 5469 12o2 -1212 -3 12C 3'171 
5 1964 5532 5236 1262 546 -3579 8'1;7 

6 1965 -7656 2477 126e d12 -469d -1743 
1 1966 10612 2471 377 63 0854 20959 
8 196,1 -Vy2 2051 371 474478 9676 
9 1968 -246 2943 317 31J2 1915 bJl 
10 1969 -246 2663 371 1391 -)lil 1Q,74 

11 1970 -246 2bb3 -11i6 12713 - 17'041 -2913 
1U 
13 

1971 
1972 

-246 
-246 

187L 
357j 

J1004 
79:l 902C 

-2)508 
-2J588 

-197o 
-287 

I 1973 -246 3603 7951 9J0 -25202 -4614 
15 1974 -246 116d 13;2 016 520 47 6797? 

t6 1975 -246 17b8 3711. 4ti 9 52047 62199 
17 1976 ?037 3400 3711 5t,5 49577 64390 
18 l17 18161 J400 -ILI512 418il 726E5 

-----------------------------------------------------------------------------
S II JRCE: 
TARI F 27 (ALl GR AINS) M11401 TAoL- t (RK[I -I. 
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- - - - - - - - - - - - - - -

IAILE 38. LUiPUTLu AUOL IIIUNAL L.OSIALL FOOI) bRAIN RESERVE Prt06AAN LUMPALLu TU KICE kLSERVE PtWUJRAM 

BY ASEAN COUNTRY, 1960-1911P ASSUMING IMPORT ADJUSTMENIS 

(US A1000) 

PE RI O 
ASEANNO. YEAR INDONLSIA MALAYSIA PHILIPPINES SINGAPORL THAILAND 10TAL
 

I 19t0 2358 d17 12b2 409 3141 d04/2 1961 -5627 79 IZU2 b17 3110 -5593 1962 14873 2842 1262 L10 6148 252Y54 1963 4448 1882 1262 -b23 5582 126515 1964 11662 1812 1262 51 5464 19311 

6 1965 4629 -800 1262 -7:)1 5506 98467 1966 8097 149 433 -12d 
 2684 11235HL 1%? -268 1& 134 3012 2871 58259 1968 14147 2L44 29 4242 463910 1969 13055 L4b8 -27 
22UI 

5912 -3947 11461 

11 L970 12389 10b5 -134u 652 -6084 1259%12 1971 9250 332 -535 2062 -811 W029813 1972 9141 2037 -2832 1955 -2721 158014 1973 .353 I',45 io 3350 -J451 487715 1974 8366 -380 -1180 356i3 6)284 70673 

16 1915 dl5d 349 -64 3658 314o 49 5t17 1976 10591 113 -1511 291 36402 4768618 1977 27394 374 -2114 23t0 23500 51534 
O-R CL. 

TABLF 37 (ALL GRAINS) MINUS TAttLE 37 (idLE). 
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million. Those for Malaysia vary throughout the period ranging from
 

-$800,000 in 1965 to $+2.8 million in 1962. Those for the Philippines show
 

Those for Singaa decreasing trend, and average about zero over the period. 


pore show a relatively sharp increasing trend through 1.970 and then drop to
 

relatively stable levels thei-after. The added costs for Thailand remain
 

relatively stable around the average of roughly $5 million per year through
 

1968, then turn negative through 1973, and finally peak at about $60 million
 

in 1974.
 

Rice Reserves With and Without Import Adjustments
 

The computed savings in total costs for rice reserves by country and
 

year using stabilizing import (export) adjustments versus no such adjustments
 

for ASEAN over the period 1960-1977 are shown in units of $1,000 in Table 29,
 

Rice Only. The figures are obtained by subtracting those in Table 37 from
 

those in Table 27. Negative figures in Table 29 indicate country-year cells
 

for which the computed total costs are greater with import adjustments than
 

It will be noted that for ASEAN as a whole, the computed
without them. 


annual savings range from roughly -$5 million in 1960 to $105 million in 1963.
 

The total annual savings average about $66.4 million over the 18-year histor

ical period -- a significant saving indeed.
 

The pattern in computed cost saving under the two alternatives varies some

what from country to country. The saving for Indonesia is substantial, being
 

positive in all years, and ranging as high as $97.6 million in 1963. The
 

savings for Malaysia, the Philippines, and Singapore are not so pronounced.
 

For Malaysia the computed savings are negative in nine years and zero in one,
 

and range from about -$2.3 million (1967) to $3.5 million (1973). For the
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-----------------------------------------------------------------

-------

TABLE 29. kICL UNLY 

COMPUTFI) COST SAVING FOR RESERVE PR0GkAM WITH IMJPURT AL;JUSIENTS 

C.OMPARED 1o RESERVE PROGRAM WITH HISTIikICAL IMPORTS, ASEAN, IW5)-19I1 

(US $10001
 

PERIOD ASEAN 
NO. YFAR INDCNFSIA MALAYSIA PHILIPPINES SINGAFORE THAILAN) TUAL 

---- I-----------------


1 19o 14304 0 0 33 -193S7 -5060 
2 1961 
3 196? 

45045 
79845 

-1043 
-566 

0 
0 

19 
-1010 

-13602 
-3144 

30479 
5125 

4 1963 97617 -5b3 0 -55 1 832w LC4832 
5 1964 86771 - to3 0 -V46 12504 91852 

6 1965 73193 44 0 -1643 b611 782C5 
7 1966 40039 1004 -1464 
 -359 -j194 31026 
8 1967 7748 -2345 -L367 -333 11753 15436 
9 1968 20729 -291 2055 605 -[1695 114C3 

10 1969 43285 1o59 2186 1102 6844 55076
 

11 1970 43430 2272 
 2975 -42 1 39471 81721 
12 1971 44102 2309 -3438 -137 40479 83415 
13 1972 44193 2801 -3030 41J1 43201 91272

14 1jt73 443,+4 3414 130 1017 45417 1003d2 
15 1974 44355 -1125 -995 4301 49498 96034 

16 1975 44413 800 -1184 
 054 54S,49 9992 
17 1976 43791 -21(2 -709 2181 35507 78598
18 1977 46590 -9b5 -686 3051 15385 63375 

SOURCE:
 
FIGtRFS IN TAPL 27 MINUS FIGUkES IN TABLE 3W.
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Philippines they are negative in eight years and zero in six more, ranging 

from about -$3.3 million (1971) to $3.0 million (1970). The PhilippInes 

represent the only ASEAN country for which the total savings over the 18-year 

period are negative, averaging -$302,600 per year. For Singapore they are 

negative in eight of the 18 years, and range from abuut -$1 .6 million (1-965) 

to $7.0 million (1973). For Thailand rice export adjustments would have 

resulted in substantial savings in the total cost of the reserves. Tile 

computed savings are negative in five years, but large positive amounts in
 

the remaining 13, ranging from about -$].9.4 million in 1960 to $54.9 million
 

in 1975.
 

Food Grain Reserves With and Without Import Adjustments
 

The comparable computed savings in total costs of food grain reserves
 

by using import (export) adjustments are shown in Table 29, All Food Grains.
 

The savings are computed in the same manner as those for rice reserves, using
 

the total cost tables for all food grains under the two alternatives. The
 

savings for ASEAN as a whole are negative in only two years and range to as
 

much as about $112.5 million in 1975, averaging $56.5 million over the 18-year
 

period.
 

The patterns in computed savings under the two alternatives vary by 

country, however. Those for Indonesia are large, being positive in all years 

and ranging to a high of about $94.5 million (1963). Those for Malaysia also 

are large relative to the total food requirements of that country, being neg

ative in one year only (1967) and ranging up to about $5.8 million in 1973. 

The computed savings for Singapore are negative for all but two of the first 

nine years but relatively large positive amounts for the second half of the 

period, and reach a peak of about $12.7 million in 1973. Those for the 
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TA .BLF29. 4LL FUOJ G I%,AIi'JS iR IL.-. WIL4 T. LURN)CrJMPJTED COST SAVING -UR RESf-RV: PKUGRA,l , 1 IPFI T AJJJSTMEirS 

COMPARF.. TO RESFRVF PRJGRAI WITh fil:;T:JkIcAL It'uOUTS, \S ,,AS6,-l,,7 

(US 1 000) 

PE RI 1)
Nil. YEAR INOONL SI A MALAYSIA PHILIPPINES -SIAGAP0L THAILANO ASEAN 

IJTAL 

I 1960 
? 1961 
1 1962 
I 1963 
5 19(4 

13752 
37142 
12368 
94507 
81647 

Jt8 
93d 

2061 
3024 
2881 

0 
0 
0 
0 
0 

-130 
-1577 
-2033 
-1300 
-451 

-16666 
-2115P 
-12612 

-213 
3461 

-33C6 
15345 
53724 
9J958 
81538 

6 
T 
8 
9 

10 

19,5 
1966 

1967 
1968 
1969 

60908 
42554 

702. 
6336 

29984 

3321 
3332 
-36,, 

508 
2854 

0 
-1520 

-i11+4 
2403 
2590 

-20 
408 

'tl I 
-!.35 
2581 

-J593 
-4024 

1.360 
-14419 

1680 

bOblb 
40150 

192b1 
-5707 
3968s 

11 
1 
13 
14 
15 

1970 
1971 
197? 
1973 
1974 

30795 
34606 
34806 
35745 
395743 

3850 
3848 
434b 
5832 
1023 

3205 
3180 
1"1b3 
1845 
1517 

58 
bd05 

Iicoo 
12 W 7 
1~t4 

2 ;5")8 
2 3702 
25334 
23672 
41261 

2158 
71141 
83405 
9'3831 
93338 

16 
17 
18 

1975 
19*76 
1977 

360 19 
35.37 
37351 

2219 
LL15 

20O1 

2591 
.5 13 
5139 

-215 
555 
uL243 

69538 
43682 
33726 

112542 
95102 
84526 

SOJR CE: 
FIGURFS N TABLE 27 MINUS FIGURES IrN lAbLf. 37. 
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Philippines are negative in two years and zero in six, but average out to
 

+$2.5 million over the 18-year period. Those for Thailand are negative in
 

seven of the earlier years, but are large positive amounts from 1969 forward,
 

peaking at about $69.5 million in 1975. These findings indicate clearly
 

the superiority of the alternatives involving stabilizing trade from the
 

standpoi.nt of cost-effectiveness. The indicated advantage Las increased
 

through time, and cost-savings have become more evenly spread among the
 

five individual nations of ASEAN.
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METHODOLOGY FOR TESTING ALTERNATIVE SECURITY RESERVE PROGRAMS
 

Based Upon Historical Supply and Utilization Patterns
 

PHASE ONE. DETERMINING THE NEED FOR RESERVES BY COUNTRY AND REGION
 

Step 1A. Develop supply-utilization balance sheets by crop year for each
 
major grain in each country such that the total supply quanci ,
Q, equals the total Santity utilized, U:
 

(1A) Qijk 
= Uijk' 	for crop year (i), specific grain (j), and
 
country (k).
 

For each ijk, total supply quantity, Q, is the 
sun of the quantities
 
available from each source:
 

(1B) 
 Q = Q1 + Q2 4 C3, where
 
Q1 _ beginilng inventory at 
the start of the crop
 

year
 
Q2 H domestic production during the crop year
 
Q3 = net imports during the crop year (if exports of
 

the grain of concern exceed imports, 03 is neg
ative).
 

Likewise, for each ijk, total quantity utilized, U, is the sum of the
 
quantities absorbed by each use:
 

(IC) 
 U = Ul + U2 + U3 + U4, where 
UI E on-farm disappearance (seed, loss,animal feed) 
U2 - total consumption for food 
U3 total industrial utilization 
U4 F ending inventory at the close of the frop year 

The quantities available from each specific source and those utilized

in each specific use from Equations IB and IC are substituted into
 
Equation 1A to form the basic supply-utilization equation. Thus, for
 
each ijk:
 

(1) QI 	+ Q2 + Q3: 
ul + U2 	+ 113 + u4
 

steplB. 
 Convert the balance sheets from Step 1A to a commion denominator,
 
g, (for example, milled rice equivalent), by applying appropri
ate conversion factors for each ijk, 
Thus, Equation 1A becomes
 =
Qigk Uigk' and comparable translation is made for Equation 1. 

The results of this step 
are exemplified by the accompanying

Table 1 for each of the ASEAN countries by individual food grain

(in milled rice equivalent) for the crop years 1960-1977. 
The
 
conversion factors to milled rice equivalent are shown by the
 
footnotes to these tables.
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Step iC. For cases where the concern Is for res(,rWv s OF .LIot1.[(0(1 J_1. n1S, 
sum across the g's for each Ik comb nat ion from SteLp IB to ob
tain the equivalent, quant ities of tot.al food graLs , f, in terms 
of the common denomirator , such as-milled rice. Thus, Equat Ion 
1A becmes Q!fk = U fk' and comparable summnLior Is made for 

Equation 1. The results are exemplified by Table 1, ail 
Grains, for each of the ASEAN countries. 

Food 

For cases where other types of grain reserves may be of inter
est, (total feed grain reserves, total oilseed reserves, total 
domestic utilization reserves, etc), corresponding summations 
are made for such uses other than solely for human food. (Only 
food grain reserves were analyzed in this study). 

Step 2. For the specific type of utilization of concern reorder Equa
tion 1 to focus on the historical quantities available. For 
example, where the concern is food supply quantities Equation 
is reordered for each ijk, igk, or ifk as follows: 

(2) U2 : Q1-.-Q2 + Q3 - U1 - U3  u4 

This permits combining the individual countries (k) or the 
individual grains (j or g) into the same table for the U2 
(a& illustrated by the accompanying Table 2 for rice, and for 
all food grains), and preparing totals for region or various 
fond grains (as the ASEAN totals in the acconpanying Table 2). 

Step 3. Convert the totat quantities for U2 (or other utilization of 
concern) to the equivalent quantities available per capita 
over the historical period in each country. The corresponding 
per capita quantities in Equations 1 and 2 can be designated 
by the lower case q and u, respectively, and cbtained by 
dividing these total equations through by the appropriate 
total human population figures, hik. Thus, for each ijk, igk, and 
ifk, the corresponding per capita quanajties are defined bv': 

(3) ql + q2 + q3 = ul + u2 + u3 + u4, and 

(4) u2 = ql + q2 + q3 - ul - u3 - u4. 

The results from Equation 4 are shown by the historical quan
tities in the accompanying Table 4. 

Step 4. Fit statistical time trends to the historical per capita quan
tities of the u igk (or qigk) of concern, using suitable re

gression equations. Thus, over the relevant historical period, 
a set of trend estimates, q and u, is developed for each quan
tity in Equations 3 and 4 which is of interest. Linear trend 
estimates often are suitable for the peL capita quantities, but 
in individual -ases logarithmic or exponential equations may 
be needed. 
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The trend estimates are fitted by the method of least squares

to 
the historical quantites, estimating the per capita quan-
tity as a function of time, i. 
The linear estimating equation
 
is simply:
 

(5) 
 (1 = 
a + bi
 

Other common time trend equations include the natural logarith
mic functions.
 

(6A) loge = loge a + log bi,e 


and exponential functions,
 

(6B) 4i = a + b(i)X, where X is 
some power greater or less than 1.0.
 

In lieu of time trends, more complex multi-variable estimating equations may be used to reflect such factors as anticipated changes in
relative real prices of alternative food grains, and changes in the
anticipated rate of growth in real per capita incomes. 
 Even though

the concern in this analysis is not with the estimates, per. se, but
rather .n 
the pattern of deviations from the ebtimates, still the more
complex estimators may yield 
more accurate results in some cases. 
 If
 more complex estimators have been developed for other kinds of economic pianning, then their use also for this purpose is recommended.

Otberwise, the simple time trend estimators should suffice.
 

This step is illustrated by the accompanying computer plots from
Table 4 historical and projected data, and by the tabular data in
 
Table 5.
 

Step 5. 
Determine for each crop year the deviations from trends in avail
able per capita quantities. Thus,
 

(7) qiJk = 4ijk - qijk andu ijk = aijk - Uijk' where 

q and u observed quantities
 
4 and a estimated quantities

4 and i deviations from trend, plus or minus;ijk subscript


identifies the crop year, the grain and the country,
 
as before.
 

This step is illustrated by the accompanying Table 7.
 

Step 6. 
 Convert the per capita deviations from the above step to 
the
 
corresponding total tonnages for each country by applying the
 
appropriate total population figures. 
Thus,
 

(8) Qijk =qjk * Hik' and Uijk 
 uijk * Hik
 

The results of this step 
are illustrated in Table 8.
 

Step7. Compute the corresponding deviations which are in excess of that
 
acceptable were a security reserve program in operation. 
Thus,
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=(9) Qijk Qijk - Qijk' and Uijk = Uijk - UIjk , where 

and U excess deviat ons needed annual. trans
actions with reserves 

and U observed devintions (From Step 6) 
Q and U acceptable deviation levels, as determined 

exogenously. 

Note: 	 Given the trend and deviation patterns, the wider the range of
 
acceptable deviation from trend, the lower the security re
serve requirement, and vice versa.
 

Step 8. 	 Define the need for annual transactions with security reserves
 
as the tonnages, Q and U, for each basic grain in each country
 
each year. If such potential transactions are designated as
 
RT, then Equation 2 (above) can be restated as:
 

(10) U2 = Ql + Q2 + 03 - Ul -U3 - U4 - RT, where
 

RT Q, or RT E 

In years when additional supplies are needed for consumption,
 
withdrawals are made from the reserves (RT Is negative), so that
 
the sign for the last term in Equation 10 becomes +: in years
 
when current supplies are greater than needed for consumption,
 
additions 	are made to the reserves (RT is positive); in years
 
when total supply quantities are in balance with total utiliz-a
tion requirements no transactions are made with the reserves
 
(RT is 	zero).
 

The results of this step are shown in units of 1000 MT, milled
 
rice equivalent, in Table 10.
 

PHASE TWO. TESTING PERFORMANCE OF ALTERNATIVE SECURITY RESERVE SCHEMES HAD THEY
 

BEEN OPERATIONAL OVER THE HISTORICAL PERIOD
 

Step 9. 	 Determine reserve stock levels and net reserve transactions for
 
economic and acceptable levels of security reserves for food
 
grains within each country over the historical test-period. For
 
each iJk, establish realistic bounds on in-country reserve levels,
 
and compute the possible reserve transactions subject to these
 
bounds, as follows:
 

(11) RTl 	= RT, provided Ll < RBl > Ml, where 

RT £ total reserve transactions, as above
ijk 

RTi E transactions with in-country reserves 
ij k 

RBl balance in in-country reserves
 
ij1k
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Lli lower limit for in-country reserve levels
ijk
 
Mlijk 
 maximum limit for in-country reserve levels
 

Furthermore,
 

(12) RBI = RBIi_1 
+ RTli
 

This is a simultaneous computation, with RBl 
a function of RTI, and RTl,
subject to constraints on RBl. 
 The results of this step are illustrated

by the accompanying Tables 11 and 12 under the sub-alternative with Li
taken at zero and Ml 
taken at the standard error of estimate applied to
the trend in total food requirement for each country.
 

Step 10. 
Determine the indicated residual transactions with regional reserves by each country in order to meet the targeted stability

level in that country. Following Equation 11, 
this is done for

each ijk subject to bounds on 
the regional reserves as follows:
 

(13) RT2 = RT - RTI, provided Z L2 < RB2 > E M2, where 
k - kRT and RTl are identified as above
 

RT2ijk H transactions with regional reserves
 

RB2 = balance in regional reserves
ijk 

L2 and M2 E represent the limits on stock levels in
 
regional reserves.
 

Likewise, following Equation 12
 

(14) RB2 i = RB2i_1 + RT2i
 

The results of this step are illustrated by the accompanying Tables 13
and 14 under the sub-alternative for which E L2 
= 0, and P M2 = 2.0
 
million MT. 
 k k
 

Step11. If 
residual needs for further reserve transactions to meet targeted

levels stability still remain from the above step, the analysis can
be extended 
to a still higher level of world-wide reserves, RT3 and
RB3, following the procedures outlined above. 
Thus, corresponding
 
to Equations 13 and 14 are:
 

(13') 
RT3 = RT - (RTI + RT2), provided E L3 < RB3 > Z M3, and 
k k
 

(14') RB3i RB3iI + RT3i"
 

These steps can be repeated for as many alternative configurations, targeted stability levels and constraint levels for reserve stocks as may

be needed to 
support planning decisions by officials in each country and
 
region.
 

It will be noted that for the ASEAN caseunder the alternatives considered,
RT3 is zero for all i, except 1968. Where j = rice only, withdrawals of
175,000 MT (milled rice equivalent) from world reserves would have been needed that year. 
 Where j = all food grains,the withdrawals from world reserves

would need 
to have been only 73,000 MT (see Tables 1.4).
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Ste. 12. 	 Determine the potential adjustments in international trade to
 
stabilize supply quantities in each country, using the relevant
 
historical data from the above steps as base. This requires 
realistic determination of (1) the date wfthfn the crop year by 
which accurate estimates of domestic production, QI, can be 

known. and (2) the time lag required for completing delivery of
 
adjusted transactions in international trade. These two factors
 
determine the fraction of the indicated adjustment which can be
 
achieved during the same crop year, Fl and the fraction that will
 
not be effective until the following crop year, F2.
 

Given this information, the potential adjustments in international
 
trade are computed from the excess deviations in the historical
 
quantities of grains in each country, Qijk from Equationl0 (see
 

accompanying Table lO). 
 For each ijk, the net quantity adjustment
 
in international trade, A, has two components, (1) the effective
 
adjustment for the current crop year, Al. = Fl 
* Q. plus the carry
over adjustment from the previous crop year, A2. 
= F2 * Qi i This
 
time lag gives rise to the possibility of additional trade adjust
ments to offset last year's adjustment, so that the simple adjust
ment equa'.ion:
 

(15A) A, 	= Fl * Qi + F2 *becomes
 

(15B) Ai 	= Fl * (Q + A2 ) + F2 * (QI A i-2 or 

(15) A = Fl * Q+(Q * F2) + F2 * Q + * F2 

Starting with the Qo., 
from Table 10, The results from application of 
Equation 15 are sho A in the accompanying Table 15 for the case where 
F1 = 0.5 (and F2 = 0.5). As Fl approaches 1.0 (F2 -+ 0.0), trade ad
justments (Table 15) approach excess deviations (Table 10), except with 
opposite sign. As F2 approaches 0.0 (F2 - 1.0), trade adjustments may
exhibit far greater frequency and amplitude than the excess deviations 
tbey are designed to overcome. The adjustments indicated in Table 15 
clearly fall between these extremes, exhibiting characteristics more
 
common of year-to-year changes in international trade by most countries
 
(note the patterns in year-to-year trade volumes in Table 1, for ex
ample).
 

Step 13, 	 Define the need for transactions with security reserves after ad-

Justments in inter-etional trade by each country. Thus, Equation
 
10 from Step 8 bec. --es:
 

(16) U2 = Ql + 02 + Q3 + A 
- Ul - U3 - U4 - AT,
 
AT n Q - A, where
 

A = net adjustment in international trade as specified
 
by Equation 15
 

AT F annual transactions with security reserves after
 
trade adjustments.
 

Note that 	if AT 
= 0 through time, then there is no need for food security
 
reserves if full advantage is taken of potential adjustments in interna
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tional trade by each country.
 

For.the ASEAN case illustrated by the accompanying Table 16, 
the
need for security reserves is dampened somewhat by the trade ad
justrents. but by no means is 
this need full', met by the adjust
ments.
 

Ste! 4. Determine the required sLock, levels and net 
reserve transactions
 
for each country after trade adjustments. This step parallels

Step 9 so 
that for each ijk Equations 11 and 12 become:
 

(17) ATI AT, provided Li 
< ABI > Ml, given 

(18) ABI.i AB1i1 + ATI,, and where
 

AT - as identified in Step 13 
AT1 transactions with in-country reserves after 

trade adjustments 
ABi - balance in-country reserves after trade ad

j ustments 
Ll and Ml  limits on sLOck levels for in-country re

serves, as in Step 9.
 

The results from this step are illustrated by the accompanying Tables

17 and 18 undcr the sub-alternative with 
.1ltaken at zero and Ml

taken at the STDE applied to 
the trend in the total food requirement, 
as is che case for Tables 11 and 12. 

Step 15. 
 Determine the indicated residual transactions with regional re
serves after trade adjustments by each country in order to meet the
targeted stability levels in that country. 
Following Equation

13 this is done for each ijk subject to bounds on the regional
 
reserves as follows:
 

(19) AT2 AT - ATl, provided E L2 
< AB2 > Z M2, given
k 
 - k
 

(20) AB2 = AB2J + AT2 i and where
i- 1-2
 

AT and ATi are identified as in Step 14
 
AT"2 - transactions with regional reserves after
 

trade adjustments
 
AB2 --balance in regional reserves after trade
jk adjustments
 

L2 and M2 - represent the limits on stock levels in
 
regional reserves, as in Step 10.
 

The results from this step are illustrated by the accompanying Tables
19 and 20 under the sub-alternative for which X 
L2 = 0 and E M2 = 1.1
million MT as in Tables 13 and 14. 
 k k
 

Step 16. As in the case of Step 11, 
if residual needs for further reserve
 
transactions to meet 
targeted levels of stability still remain

from Step 15, comparable analysis can be eXtended to 
a still
 
higher level of world-ulde reserves 
(after international trade

adjustments), AT3 and AB3, following the procedures outlined in
 

A)
 



Step 15. 	 Corresponding to Equations 19 and 20 are:
 

(19') AT3 	= AT - (ATI + AT2), provided L3 < AB3 > M, and given
k 	 - k 

(20') AB3i = AB3i_1 + AT3i. 

No examples are shown for ASEAN because all requirements were met
 

by the combination of in-country and regional reserves (AT3 = 
zero
 

for all ijk).
 

PHASE THREE. MEASURING COST-EFFECTIVENESS OF THE ALTERNATIVE SCHEMES
 

Step_17. 	Compute the annual fixed costs for maintaining the required
 

grain storage capacity for in-country security reserves. If
 

this capaciLy is assumed to be committed for security reserves
 

and not available for alternative use, the annual fixed cost
 

is defined for each ijk as,
 

(21) 	 FCi = RC1 * KI * fcl, where
 
FC1 is the total annual fixed cost of in-country
 

storage facilities for security reserves.
 

K1 is the appropriate constant for converting from
 

milled rice equivalent to the form in which
 

the grain would be stored for the reserve.
 

fcl 	is the annual fixed cost per metric ton for
 

the In-country storage facilities.
 

The required storage capacity is determined directly from the
 

in-country reserve balances given from Equation 12 by T-he fol

lowing:
 

= 
(12') RC1i RB 1i or RBi_1 , whichever is greater. 

The 	results for ASEAN are shown in Table 12'.
 

The per unit total annual fixed costs for maintaining in-country
 

reserve storage are ,173n by the following:
 

(21') fcl = fca + fcd u!: + tcm + fco, where 

fca is th, an..ial per ton costs for administrating the 

progr.:,, taken at $3.00 for ASEAN. 
fcd is the annual per ton facility depreciation expense, 

taken at $5.00 ($2.50 Bldgs + $2.50 Equip) for ASEAN. 
fcc 	 is the annual per ton charge for capital invested
 

in the storage facilities, taken at $7.50 ($125/2x.12)
 
for ASEAN.
 

fcm 	 is the annual per toi repair and maintainence cost
 

for the storage facilities, taken at $2.50 [($150 x .02
 
+ 100 N .02)/2] for ASEAN.
 

fco is the annual fixed cost per ton for other expenses
 

of the storage facilities, taken at $3.80 for ASEAN. 
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The estimated totai annual fixed costs for in-country reserve
storage facilities based on Equation 21 
are show,: for ASEAN
in Table 21. 
 In this case the multiplier, Kl, is taken at
assuming all rice in the food security reserve is stored In
2.0,
 

the form of rough rice.
 

Step 18. 
 Compute the annual variable cost for maintaining the required
grain inventory for in-country security reserves. 
if such inventory is held at strategic locations so that no extra handling nor transportation is required, the annual variable cost
 
for each ijk is defined as, 

(22) VC1 RBl
= * K1 * vcl, where 
RBI is as defined by Equat:ion 12, and showni in Table 12 
Kl is as specified for Equation 21, above
vcl is the annual variable cost per metric ton for


maintaining the in-country reserve inventories.
 
This per ton cost is given by the following:
 

(2 2 ') vcl = vcc + vcm + vco + vcs, where
 
vcc is the annual per ton carrying charge for grain in


security reserves, taken at $15.30 ($150 x 10.2%)
 
for ASEAN.
 

vcm is the annual per 
ton cost for quality maintenance,
 
taken at $4.00 for ASEAN.
 

vco is the annual per 
ton cost for operating expense,

taken at $3.00 for ASEAN.
 

vcs 
 is the annual per ton cost for grain shrinkage, taken
 
at $1.00 for ASEAN.
 

The estimated total annual variable costs for in-country reserve
inventories based on 
Equation 22 are 
shown ior ASEAN in Table 22.
The KI multiplier is 
taken at 2.0 for the ASEAN case. 
Note that
VCl is 
zero for all ijk, In which in-country reserve levels (RBl)

are zero (see Equation 22 and Table 12).
 

Step 19. 
 Sum the annual fixed cost and the annual variable cost for the
estimated annual total cost of in-country reserves. This is done
by straight summation for each ijk as indicated by Equation 23.
 

(23) TC = FCl + VCl 

The results for ASEAN are 
shown by Table 23.
 

Step20. Repeat Steps 17 through 19 for the regional reserves. Annual
fixed costs for regional storage facilities are given by Equa
tion 24.
 

(24) FC2 = RC * K1 
* fc2, where
 
fc2 is defined in the same manner 
as fcl in Equation 21'.
 
K1 is defined as in Equation 21.

RCI, the required regional storage capacity, is determined


directly from the regional reserve balances given by

Equation 14 as 
follows:
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(14') 


(25) 


(26) 


Step 21. 


(27) 


Step 22. 


(28) 


RC2 i = RB2 i or RB2i 1 1, whichever is greater. The results for
 

ASEAN are shown in Table 14'.
 

Total fixed costs for regional reserves for ASEAN are shown
 

by Table 24, based on the same values for fc and K1 as in
 

Table 21.
 

Annual variable costs for regional reserve inventories are de

fined for each ijk by Equation 25.
 

VC2 = RB2 * Kl * vc2, where
 

vc2 is defined in the same manner as vcl by Equation 22'.
 

K3. is defined as in Equation 21.
 

RB2 is defined by Equation 14 and shown in Table 14. Neg

ative balances by individual participating nations are
 

charged at the same rate as corresponding positive
 

balances in the regional reserves.
 

Total variable costs for ASEAN regional reserves are
 

shown in Table 25. The figures are based on the same values for
 

Kl and vc as those in Table 22.
 

Annual total costs for regional reserves are obtained by sum

mation as indicated by Equation 26.
 

TC2 = FC2 + VC2
 

The results for ASEAN are showu by Table 26.
 

Determine the combined total costs for the regional reserve pro

gram. This is done by summing the total costs for in-country
 

reserves and the total. costs for regional reserves for each ijk.
 

CTC = TC + TC2
 

The results for ASEAN are shown by Table 27.
 

Compare the relative .ota. costs of alternative security reserve
 

programs to measure the cost-effectiveness of the alternatives.
 

The comparison varies depending upon the kinds of alternatives
 

under analysis. Following are common examples.
 

The additional cost of more coinplee programs is obtained
 

by subtracting the combined total costs of the two cases. Thus,
 

for each ijk,
 

= 
ATC CTC - CTCs, where
 
C S 

ATC is the additional total cost.
 

CTC is the combined total cost from Equation 27 for the
 

more complete case.
 

CTC is the combined total cost from Equation 27 for the
 

more simple case.
 

The results from Equation 28 for XSEAN food reserves of all food
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grains compared to ASEAN food reserves of rice only are shown
 
in Table 28.
 

The magnitude of cost 
savings between two alternatives
 
capable of producing the same level of benefitL is obtained by

subtracting the combined total costs for the 
two alternatives.
 
Thus, for each ijk,
 

(29) STC 	= CTC 2 - CTC1 , where
 

STC is the saving in total cost.
 
CTC2 is the combined total cost for the second best


alternative.
 

CTC is the 	combined total cost for the best alternative.
 

The cost savings from Equation 29 for ASEAN food reserves based
 
on adjustments in international trade compared such reserves
to 

without adjustments in international. trade are shown in Table 29.
 

Step 23. 	 Compute the costs of using adjustments in imports and/or exports
 
to help stabilize food grain supplies in each country. 
This is
 
done by applying the average total per ton extra cost for the
 
adjustments in international trade to the calculated volumes of
 
trade adjustment. Thus, for each ijk,
 

(30) 	 CAT AT * cat, where
 
CAT is the total additional cost for net adjustment in
 

international trade.
 
AT is the net plus or minus adjustmnt in tonnage of
 

grain imported (see Equation 15 and Table 15).
 
cat 
 is the average total additional cost per metric ton
 

for making the adjustment in international trade
 
transactions. 
 For the ASEAN case, cat is taken at
 
$57.69 [($25.00 x 1.5)/.65], assuming extra cost for
 
trade adjustments of S25/MT, total adjustment of 1.5
 
MT per MT net adjustment, Lnd average rice milling
 
rate of 65 percent.
 

The resulting computed total annual cost for adjustments in in
ternational trade to help stabilize domestic grain supplies in
 
each ASEAN country are shown in 'fable 30.
 

Step 24. 	 Repeat Steps 17 through 19 for the costs of in-country reserves
 
after net import adjustments. Following Equation 21, annual
 
fixed costs for in-country reserve storage facilities are given
 
by Equation 31.
 

(31) 	 FCA1 = RCAI * Kl * fcl, where
 
FCAI is the total annual. fixed cost for the needed
 

in-country reserve storage facilities after im-
port adjustments.
 

Kl and fcl are the same as defined in Equation 21.
 
RCAI is the required storage capacity for in-country
 

reserves, 	and is computed directly from the in
country reserve balances given in Equation 18 as
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follows:
 

=
(18') RCAl. ABi or ABlii, whichever is greater; the results for
 
I 
 ASEAN 	are shown in Table 18'.
 

The resulting computed total fixed costs for in-country reserve
 
capacity with import adjustments for ASEAN are shown in Table 31.
 

Following Equation 22, the annual variable costs for in-country
 
reserves after import adjustments are given by the following:
 

(32) 	 VCAl = ABI * Kl * vcl, where ABI is as defined in Equation 18 
and Ki and vcl are as defined for Equa
tion 2.2. 

The results 	for ASEAN are shown in Table 32.
 

Annual total 	costs for in-country reserves with import adjust-
ments 	are computed by straight summation. For each ijk,
 

(33) TCAl = 	FCA1 + VCAl
 

These 	results for ASEAN are shown in Table 33.
 

Step 25. Repeat Steps 1/ through 19 for the costs of regional reserves
 
after net import adjustments. Following Equation 21, annual
 

fixed costs for regional storage facilities after import ad
justments are given by Equation 34.
 

(34) 	 FCA2 = aCA2 * K1 * fc2, where
 

Kl and fc2 are comparable to the corresponding variables
 
in Equation 21.
 

RCA2 	 is the required regional storage capacity with im
port adjustments, as given by Lhe equation,
 

(20') RCA2i = AB2i or AB2iI- whichever is greater; the results for
 
ASEAN are shown in Table 20'.
 

The resulting fixed costs for ASEAN regional reserves aftex net
 
import adjustments are shown in Table 34.
 

Following Equation 22, annual variable costs for needed regional
 
reserve stocks after import adjustments are computed as follows:
 

(35) 	 VCA2 = AB2 * Kl * vc2, where AB2 is as defined in Equation 20
 
and Kl and vc2 are as defined in Equation
 
22. The ASEAN results are shown in Table
 
35.
 

Following Equation 23, annual total costs for regional reserves
 
after net import adjustments are computed by summation. For
 
each ijk,
 

(36) TCA2 = 	FCA2 + VCA2
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These results for ASEAN are shown in Table 36.
 

Step 26. 	 Determine the combined total costs for the regional reserve
 
program with net import adjustments to help stabilize supplies

in each member country. 
This is done by sunming the total
 
costs for adjustments in international trade, total costs for
 
in-country reserves and total costs for regional reserves with
 
the trade 	adjustments. Thus, for each ijk,
 

(37) CTCA = CAT + TCAI + TCA2
 

The results for ASEAM 
are shown 	in Table 37.
 

Step 27. 	 Compare the costs of alternative regional reserve programs after
 
net 
import adjustments to measure relative cost-effectiveness.
 

Following 	the equations in Step 22, 
alternative comparisons
 
can be made. For example, 
to compare the after-trade-adjustment

cost of a more complete program with 
one which is less com
plete, the following equation is used:
 

(38) ATCA = CTCA 
- CTCA , where
 
CS 

ATCA is the additional total cost.
 
CTCA is the combined total cost from Equation 37 for
 

the more complete program.

CTCA is the combined total cost 
from Equation 37 for
 

the more simple case.
 

The results from Equation 38 for ASEAN food reserves of all food

grains compared 
to ASEAN food reserves 
of rice only are shown in
 
Table 38.
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APPENIDIX 

USE OF THE MPJ COMPUTER PROGRAM FOR TIlE ANALYSIS 

fully-
The Master Projection (MPJ) Computer Program is one of a series of 


operational computer programs developed by Kansas State University and published
 

by the Food and Feed Grain Institute under the world-wide technical assistance
 

program of U.S. Agency for International Development (AID/ta-C-1162). The pro

gram is written in Fortran and is available through USAID offices, or from SEARCA
 

in Los Bafios, Philippines as well as from KSU in Manhattan, Kansas and AID/W.
 

Earlier versions of MPJ and uther programs in the system have been installed in
 

many of the developing countries of Asia. Complete information on the program and
 

its use is contained in "User's Guide to Computerized System for Feasible Agri-

1.979 Edition. Food
business Development" Special Report No. 2, Vol 2, Chap. 10, 


and Feed Grain Institute, Kansas State University, Manhattan, Kansas 66506.
 

Technical assistance and training on the use of the MPJ program for analyzing
 

reserve programs also are available. Thb same is true
alternative food sercurity 


for related programs in the KSU package, including those for feasibility analysis,
 

proforma financial statements, impact analysis and transportation linear program

use are encourming. Comments and suggestions regarding the programs and their 


aged by the Vood and Feed Grain Institute staff,
 

General Description of MFJ
 

The MPJ is a user-controlled program designed for economists, engineers and
 

technicians with limited knowledge of computers and computer programming. It is
 

a versatile tool capable of many kinds of analysis and tabular formatting. It
 

can be used to fit least-squares trends to time series data, using exponential or
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logarithmic as well as linear models. 
 Because it Is easy to use for cell-by-cell
 

addition, multiplication, subtraction, or division of tables, and for calculating
 

border totals, it io often used to produce numbers needed for input to other pro.

grams. It's convenient nlottinp,feature adds to 
it's versntility.
 

All of the tables and charts in this report were produced with the MPJ. 
Most
 

of them require one or more of the standard subroutines which are also included
 

in previous versions of the program. 
However, some make use of recently-added sub

routines which are tailored for the analysis of food security reserves.
 

The versatility of MPJ makes it 
seem formable upon first exposure to it. In
 

all, it receives user command instructions and/or data at 29 steps, with each step
 

containing as many as 20 different commands. 
 For any one use, most of these com

mand points can be bypassed, so that with 
some practice MPJ becomes relatively
 

easy to manipulate. However, successful use requires possession of the full user's
 

guide, cited above. The brief information contained here serves 
to supplement
 

the user's guide in the kind of analysis used for evaluation of alternative food
 

security reserve programs.
 

Most of the crucial command instructions needed by MPJ for the analysis here

in as read at four steps in the program -- Step 4, Step 6A, Step 4B, and Step 5.
 

These commands are read as integer numbers. 
 Some are used to define dimensions
 

and parameters (such as the number of 
rows and columns for each table), but most
 

follow the convention of yes = 1, no = 0. To activate a desired command, the user
 

inserts a "" 
in the proper space, otherwise it will not be activated (the com

puter reads a blank as 
"0"). In the instructions which follow, attention is 

called to the unique non-zero entries needed for each type of computer run. In 

Table A (I low), each ru. is keyed to the Step and Equation number in the body
 

of the methodology annex as well 
as to the corresponding output table number.
 

N 



Kinds of MPJ Runs 	Used
 

Although the MPJ 	program is best known for its capability to fit trends
 

and develop projections, no projections are developed in this analysis. The
 

kinds of runs used may be classified as follows:
 

in which the Y-table is defined as some combination
1. Y runs, 

of two or more X-tables. For example, the supply

utilization balance sheets for all food grains (in
 

milled rice equivalent) are defined as the sum of
 

comparable tables for rice, wheat, and corn.
 

Such runs are accomplished by supplying information for each
 

of the X tables in succession, followed by the commaod in

structions for the Y table. Usually one commands the pro

gram to generace a data deck of the Y-table (as well 
as to
 

print it) so that it can b,-, used in subsequent steps.
 

2. NFIT runs, in which commands are given to fit time--trend
 

regression and/or plot the results. These may
 

be combined witn NDEV runs to make tables of the
 

deviations from trands rather than observeu
 

values;.
 

3. 	ISTOCK runs, to coirpute year-by-year transactions with re

serves subject to constraints on stock (cumu

lative total) levels. Special combioations of
 

this feature are used to determine regional
 

reserve transactions, import adjustments, and
 

cumulative storage capacities.
 

4. 	NONEG runs, to compute output based on the absolute values
 

of uumbers in the input data.
 

5. 	LPLOT runs, used in connection with NPLOT to compress the
 

Y-axis on the computer plots (otherwise it will
 

be expanded to highlight the deviations from
 

trend).
 

6. 	NOTL runs, where no column total is desired in the output

table (s).
 

7. NOPRT runs, 	 where no output table is to be printed.
 

8. CONST runs, 	where Step 0 conversion tables are desired.
 

runs are used for the complete analysis
Various combinations of these eight basic 


herein. The prorate (Step 15) option and other more complex options of MPJ are
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not necessary. Original input data is required for Tables 1.,2, and 3. 
All the
 

rest are produced, printed, and stored by MPJ at the user's command.
 

Specific Runs for Each Set of Tables
 

The accompanying Table A summarizes the specific runs with MPJ to produce
 

the output tables. Except for Run 1 to produce the set of Tables 1 for each ASEAN
 

country, each run is made twice, once for the rice only output and once for the all
 

food grains output. The number and contents of the output tables are given in the
 

first two columns. The methodology step and equation number are listed next, fol

lowed by the type of computer run.
 

The control cards by step in MPJ are listed in Lhe last three columns of
 

Table A, and refer to the key shown in the footnote to the table. Step 4 is the
 

master control card, and contains varying commands for each run. 
 Step 4A control

ling the number and length of input periods is uniform for all runs, and is not
 

listed in Table A. Step 4B controlling the plot option is used only in Runs 2
 

and 3. Step 5 contains features unique to buffer stock and security reserve
 

analysis, and is used in many of the runs.
 

1. Determining the Need fur Reserves
 

The need for food security reserves as determined from the historical pat

terns of food grain supply and utilization over 
the past 18 years, is analyzed
 

in the first eight runs summarized in Table A. The computer runs used are as
 

follows:
 

Run 1. Supply-utilization balance sheets by country byfood grain, in milled
 
rice equivalent.
 

These tables, shown in Annex II, represent the basic input data
 
for the analysis. 
This run is used to print the final output for the
 
X-tables (rice, wheat, and corn) and 
to calculate by addition the all
 
food grains table, which is printed and a card deck punched in the
 
same run. 
 Five runs are made, one for each ASEAN country.
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Run 2. Available per capita food supplies in each country
 

This run is used to compute and plot the available per capita
 

food supplies. One run is made for rice and another for all food
 

grains. The X table, total food use, is taken directly from
 

column 6 of the corresponding Tables 1. The X table, total human
 

population, is prepared from original data, an NFIT and NPLOT
 

are used to check the stability of total population trends. The
 

Y table, per captia food supplies, is computed by division, printed
 

and keypunched in this run.
 

Run 3. Year-to-year stability in per capita food supplies
 

This run is made from the output of the previous run and is used
 

to fit, print, and plot the trend and deviations in available food
 

supplies on a per capita basis.
 

Run 4. Year-to-year deviations in food supplies
 

This is a 1-table run to compute the annual deviations in
 

total food supplies. The X table is computed from the Table 4
 

deck and Table 7 title cards, using the NDEV option. The re

sults are multiplied by the population deck (X2 ) to compute, print
 

and punch the Y table. The NOPRT option is used for X2 since it
 

was already printed in Run 2.
 

Run 5. Trend estimates of per capita food supplies
 

This also is a Y-table run used to compute, print, and punch
 

the per capita trend estimates by adding the deviations (X2) to
 

the observed data (X1 ). NOPRT is used with both X tables.
 

Run 6. Trend estimates of total food supplies
 

This run parallels Run 5, but is applied to total food sup

plies. It is used to compute, print, and punch the total trend
 

estimates, and at the same time to compute, print, and punch the
 

targeted maximum allowable year-to-year deviatio, from trend (taken
 

at 3 percent of the trend in this study). As in Run 5, NOPRT is
 

used with both X tables.
 

Run 7. Allowed year-to-year deviation in total food supplies
 

This run is used to produce the work table, Table 9'. As
 

indicated by the footnote to the table, it sets the maximum
 

deviation trend at + 3 percent, or the observed historical devi

ation, whichever is smaller. It is accomplished with the ISTOCK
 

and NRTR (needed reserve transaction) options, using the data
 

decks for Table 8 and Table 9 with the title cards for Table 9'.
 

Run 7a. Needed reserve transactions for targeted stability
 

This is a Y-table run, subtracting the allowable deviations
 

(Table 9') from the historical deviations (Table 8). Output
 

Table 10 is computed, printed, and punched in this run.
 

Run 8. Maximum limits on security reserve balanries for each country
 
This is a special run used to compute, print, and punch a work
 

table of maximum limits on reserve balances, Table 11'. As shown
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by the footnote to chis 
table, the limits are based on the least-squares

trend analysis for each country, being set at 
the standard errois of
 
estimate associated with Table 4, and applied to 
the total trend esti
mates in Table 6. 
The run is a Y-table run, multiplying Table 6 by the
 
STDEs. A one-line X2 table is prepared, and NP and RATE are used to
 
instruct the MPJ to 
complete this multiplier table fo: use in computing
 
Table 11'.
 

2. Testing the Performance of Alternative Food Reserve Programs
 

The performance of alternative food 
reserve programs is tested in Runs 9-16.
 

Runs 9-11 are used to test the performance of programs using the volume of in

ternational trade as it has existed horizontally in each coutitry. Runs 12-16
 

are used to test the performance of programs using adjustments in the volume of
 

international trade to help stabilize available food supplies in each country.
 

Run 9. In-country reserves
 
This is a special Y-table run used to 
compute annual reserve
 

transactions subject to constraints on reserve balances, and to 
com
pulte the reserve balances. Table 11 is computed, printed, and punched
 
as X, using the Table J.0 
and 11' decks plus the beginning stocks 
card with Table 11 title cards. It is accomplished by the iSTOCK 
option set equal to "1". Table 12 is computed, printed, and punched 
as the Y table, using Table 12 
title cards, no additional data and
 
the ISTOCK option set equal to "2".
 

Run 10. Residual need for regional reservcs
 
This is a straight Y-table run for computing, printifg, and
 

punching the needed transactions with regional reserves in each
 
country (Table 13). It is accomplished by subtracting the fig
ures in Table 11 from those in Table 10, using NOPRT with both
 
X tables.
 

Run 11. Cumulative balances iii regional reserves
 
This is a special run for computing, printing, and punching


Table 14. It is accomplished by using the Table 14 
title cards
 
with the Table 13 deck, exercising the ISTOCK and IREG options.
 

Run 12. Adjustments in international trade
 
This is a special run for computing, printing, and punching


the possible adjustments in international trade by each country.

It requires specification of the fraction of indicated adjustments

in trade which can be accomplished during the same crop year in
 
which the need is discovered, taken at 0.5 for the ASEAN case.
 
It is accomplished by submitting two decks of Table 10 plus the
 
beginning reserve card and the Table 15 
title cards. The FACTO,
 
ISTOCK and IMPORT options are exercised at Step 5 of MPJ.
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Run 13. Needed reserve transactions after international trade adjustments
 
This is a straight Y-table run in which Table 15 is subtracted
 

from Table 10 to compute, print, and punch Table 16, neded trans
actions with security reserves after net import adjustments. NOPRT
 
is used with both X variables.
 

Run 14. In-country reserves after net import adjustments
 

This is a special Y-table run paralleling that of Run 9.
 
Table 17 is computed, printed, and punched as XI using the Table
 
16 and Table 11' decks plus the beginning stocks card with Table
 
17 title cards, using ISTOCK equal to "I". Table 18 is computed,
 
printed, and punched as the Y table using Table 18 title cards,
 
no additional data and the ISTOCK option set equal to "2". 

Run 15. Residual need for regional reserves after net imnort adjistients
 
This is a straight Y-tablerun paralleling that of Run 10.
 

Table 19 is computed, printed, and punched as the cell-by-cell
 
residuals between Table 16 and Table 17. The NOPRT option is
 
used with both . tables. 

Run 16. Cumulattve balances in regional reserves after net import adjustments
 
This is a special run, paralleling Run 11, for computing,
 

printing, and punching Table 20. It is accomplished using the
 
Table 20 title cards with the Table 19 deck and exercising the
 
ISTOCK and IREG options at Step 5 of MPJ.
 

3. Measuring Cost-Effectiveness of the Alternative Schemes
 

The cost-effectiveness of alternative food security reserves schemes is
 

determined by computing the total cost of the required grain storage facilities
 

and maintaining the needed inventories in the security reserves. Standardized
 

per metric ton storage costs are used for the different alternatives under con

sideration so ':hat the results are directly comparable. Schemes which generate
 

identical benefits can be evaluated on the basis of direct comparisons of their
 

total costs. Schemes which generate differing benefits can be evaluated on the
 

basis of the additional costs required to produce the added benefits.
 

The cost-effectiveness of the alternatives are accomplished with the MPJ
 

computer program in a series of 17 computer runs, extending from Run 17 to Run 34.
 

Each of these is discussed in sequence.
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Run 17. Fixed costs of in-country reserve grain steragc frictlities
 
This is a conversion table run in which total fixed costs are
 

caluclated by applying a constant per ton factor to the arnual 
storage capacity required in each country. The required storage
capacity (Table 12') is calctilated from the Table 12 deck, using
the ISTOCK and NCAP options. In the same run Table 21 is calculated
 
by multiplying Table 12' 
by $21.80 x 2 = $43.60, assuming two metric
 
ton of storage capacity as rough rice for every one metric ton
 
milled rice equivalent.
 

Run 18. Variable costs of in-country grain inventories in the security reserves
 
This is also a conversion table run. 
Total annual variable
 

costs are calculated by applying a constant per tort factor to the
 
annual inventories in the security reserves in each country (Table

12). The NOPRT option Is used for this table, since the run is
 
used only to calculate, print, and punch Table 22. The constant
 
factor used for ASEAN is $23.30 x 2 = $46.60.
 

Run 19. Total annual costs for in-country grain security reserves
 
This is a straight Y-table run in which the fixed cost is
 

added to the variable cost to compute, print, and punch the total
 
annual costs for in-country grain reserves for Table 23. The
 
NOPRT option is used for both X tables.
 

Run 20. 
 Fixed costs of regional reserve grain storage facilities
 
This is a conversion table run paralleling that of Run 17.
 

The Table 14 data deck is used to generate Table 14' under tho
 
ISTOCK-NCAP options and the costs in Table 24 are computed, printed,

and punched, applying the $43.60 constant per ton fixed-cost
 
factor.
 

Run 21. Variable costs of regional grain inventories in security ueserves
 
This is a conversion table run paralleling that of Run 18,
 

except for use of the NONEG option to ignore the minus signs in
 
Table 14 (as indicated by the footnote to Table 23, negative
 
balances by individual countries in the regional reserves are
 
computed as the same rate as positive balances). The ck stant
 
factor 3f $46.60 is used for calculating, printing, and punching
 
Table 25 as a conversion table.
 

Run 22. Total annual costs for regional grain securi., reserves
 
This is a straight Y-table run paralleling Run 1.9. The
 

NOPRT option is used for both X tables, since the run is used
 
only to compute, print, and punch Table 26.
 

Run 23. Combined total annual costs for grain security reserves
 
This also is a straight Y-table run. It is used to compute,


punch, and print Table 27 as the sum of the total costs of in
country reserves (Table 23) and the total cost of regional re
serves (Table 20). 
 The NOPRT option is used for both X tables.
 

Run 24. 
 Added cost for reserves of all grains compared to reserves of rice only

This is a straight Y-table run used to compute, print, and
 

punch the added costs (Table 28) as differences between Table 27
 
for all grains and Table 27 for rice only. The NOPORT option is
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used for both X tables. 

Run 25. Cost saving for reserve program withI import ad.justments 
This is another straight Y-table run; i is used to com)utLe, 

print, and punch the cost saving (Table 29) as the diiference 

between Table 27 ( with no import adjustments) and Table 37 

(after import adjustments). The NOPRI option is used for both 

X tables. 

Run 26. Computed costs of international trade adjustmcnts 

This is a conversion table run in which Table 15 with the 

NONEG option is multiplied by a constant per ton factor to compute, 

print, and punch the costs shown in Table 30. 1/ The per ton 

cost used for the ASEAN countries is $57.69/MT. This is based on 

an average extra cost for adjustments in international trade of 

$25.00/MT, an average milling rate for rice of 65 percent and 

an average gross adjustment of 1.5 MT per MT net adjustment 

achieved. 

Run 27. Fixed costs of in-country reserve grain storage facilities after 

trade adjustments 
This is a conversion table run paralleling Run 17. The required 

storige capacity (Table 18') is computed forim the Table 18 deck and 

used with the constant factor of $43.60 per MT to compute, print, and, 

punch Table 31. 

Run 28. Variable costs of in-country reserve inventories after trade adjustments 

This is a conversion table run paralleling Run 18. The 

constant factor of $46.60/Mr is applied to Table 18 to compute, 

print, and punch Table 32. 

Run 29. Total annual cost for in-country reserves after trade adjustments 

This i3 a Y-table run paralleling Run 19. Tables 31 and 32 

are added to compute, print, and punch Table 33. 

Run 30. Fixed costs of regional reserve grain storage facilities after trade 
adjustments 

This is a conversion table run paralleling Run 20. The Table 
20 data deck is used with the IFTOCK and NCAP options to generate 

the required capacities shown in Table 20'. The constant factor 

of $43.60 is applied to compute, print, and punch the fixed costs 

shown in Table 34. 

Run 31. Variable costs of regional resecve inventories after trade adjustments 

This is a conversion table run paralleling Run 21. Table 20 
with the NONEG option is multiplied by the constant of $46.60/MT 

to compute, print, and punch the variable costs shown in Table 35. 

Run 32. Total aniual cost for regional reserves after trade adjustme:s 

This is a Y-table run paralleling Run 22. Tables 34 and 35 

are added to obtain, print, and punch Table 36. 
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Run 33. Combined total annual costs for security reserves after trade
 
adjustments 

This is a Y-table run in which the combined total costs
 
are obtained by adding the costs of trade adjustments from
 
Table 30, the total annual cost for in-country reserves from
 
Table 33, and the total annual costs for regional reserves
 
from Table 36. 
 The NOPRT option is used for all X tables, as
 
the run is used to compute, print, and punch the combined
 
cost shown in Table 37.
 

Run 34. 
 Added cost for reserves of all grain compared to reserves of rice
 
only 

This is a Y-table run paralleling Run 24, used to compute,

print, and punch Table 38 as the difference between Table 37 for
 
all grains and Table 37 for rice.
 

1/ It is well to note here that the per ton charge need not be constant over time
 
to employ the CONST option. The multiplier can be changed each year under
 
this MPJ option if desited.
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TABLE A. SUMMARY OF MPJ COMPUTER RUNS VOR FOOl) RESERVES 

Table Methodology Computer Run Control Cards by Step-in MPJ
 

No. Contents Step Function 
 No. Type Step 4 Step 4B Step 5
 

1 Q/U Bal (Rice) 1 (1) 1. X1 Final 2,4 0 0
 
1 Q/U Bal (Wheat) 1 (1) Final 2,4
X2 0 0
 
1 Q/U Bal (Corn) 1 (1) X Final 2,4 0 0
 
1 Q/U Bal (All) 1 (1) 3 F/Deck 2 4,7 0 0
 

2 Food Use 2 (2) 2. XI Final 2 0 1
 
3 Population 3 data X NFIT 2,3 5 4
 
4 Use/Capita 3 (4) y Deck 2,4,7 0 0
 
4 Use/Capita 4 (5) 3. Z NFIT 4 5 4
 

7 Dev/Capita 5 (7) 4. X T4/Deck 0
2,4,7 1,3,4
 
3 Population 3 data X NOPRT 0
2,5 0
 
8 Total Deviation 6 (8) y2 F/Deck 2,7 0
0 


4 Use/Capita 3 (4) 5. X1 NOPRT 2,5 0 0
 
7 Dev/Capita 5 (7) X NOPRT 2,5 0 0
 

Y2
5 Est/Capita 4 (5) F/Deck 2,4,7 0 0
 

2 Food Use 2 (2) 6. x1 NOPRT 2,5 0 0
 
8 Total Deviation 6 (8) X NOPRT 2,5 0 0
 

Y2
6 Total Est 7 (9) F/Deck 1,2,7,8 0 0 
9 Target Dev 7 (9) Y F/Deck - - 

c 

Summary Codes Factor and Column by Control Step
 

Code No. Step 4 Step 4B (14) Step 5
 

0 Standard-No projection Blank Standard-NCARDS, NEGNO
 
1 Step 0 Plot 1 (19) WCOEF (9)

2 NFAC (IFORM) (36/48) Plot 2 (20) 
 FACTO (17/25)
 
3 LPRJ (40) Plot 3 (21) NDEV (60)
 
4 NOTL (44) Plot 4 (22) NFIT (64)
 
5 NOPRT (52) Plot 5 (23) ISTOCK(only) (48)

6 RATE (56) Plot 6 (24) ISTOCK/IREG (52)
 
7 CARDM (60) Plot 7 (25) !STOCK/IMPORT (56)
 
8 CARDT (64) Plot 8 (26) ISTOCK/NRTR (68)
 
9 NOMOD (72) Plot 9 (27) ISTOCK/NCAP (72)
 

10 
 LPLCT (76)
 
11 NONEG (80)
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Table A, page 2
 

Table Methodology Computer Run Control Cards by Step in MPJ
 

No. Contents Step Function No. Type Step 4 Step 4B Step 5 

9' Adj. Allowed 8 (10) 7. ISTOCK T8, T9 7 0 8 
8 
9' 

Total Dev 
Adj. Allowed 

6 
8 

(8)
(10) 

7a. X 
X 

NOPRT 
NOPRT 

2,5 
2,5 

0 
0 

0 
0 

10 NRTR 8 (0) y2 F/Deck 2,7 0 0 

6 Total Est 7 (9) 8. X1 NOPRT 2,5 0 0 
T4 STDE not shown X NP 2,6 0 0 

i' Max RBI not shown y F/Deck 2,7 0 0 

11 RT1 9 (11) 9. ISTOCK TI0Tll' 7 0 5 = 1 
12 RBI 9 (12) Y ISTOCK 7 0 5 = 2 

10 NRTR 8 (10) 10. X1 NOPRT 2,5 0 0 
ii RTI 9 (11) X NOPRT 2,5 0 0 
13 RT2 10 (13) y F/Deck 2,7 0 0 

14 RB2 10 (14) 11. ISTOCK T13 7 0 6 

15 Adj 12 (15) 12. ISTOCK T10 7 0 2,7 

10 NRTR P (10) 13. X1 NOPRT 2,5 0 0 

16 
Adj 
AT 13 

(15) 
(16) 

25X 
y 

NOPRT 
F/Deck 

2,5 
2,7 

0 
0 

0 
0 

17 AT1 14 (17) 14. ISTOCK T16,Tll' 7 0 5 = 1 
8 ABI 14 (18) Y ISTOCK 7 0 5 = 2 

16 AT 13 (16) 15. X1 NOPRT 2,5 0 0 
17 AT1 14 (17) X NOPRT 2,5 0 0 
19 AT2 15 (19) y F/Deck 2,7 0 0 

20 AB2 15 (20) 16. ISTOCK 119 7 0 6 

2 decks + 1 blank card for this special imports adjustment run 
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Table A, page 3 

Table Methodology Computer Run Control Cards by Step in MPJ
 

No. Contents Step Function No. Type Step 4 Step 4B Step 5 

12' 
21 

RCI 
FC1 

17 
17 

(12') 
(21) 

17. T12/Deck 
CONST/F/Deck 

1,7,8 0 9 

22 VCl 18 (22) 18. T12/NOPRT 
CONST/F/Deck 

1,8 0 0 

21 
22 
23 

FC1 
VCI 
TC 

17 
18 
19 

(21) 
(22)
(23) 

19. X1 
X 

NOPRT 
NOPRT 
F/Deck 

2,5 
2,5 
2,7 

0 
0 
0 

0 
0 
0 

14' 
24 

RC2 
FC2 

20 (14') 
(24) 

20. T14/Deck 
CONST/F/Deck 

1,7,8 0 9 

25 VC2 20 (25) 21. T14/NONEG 
CONST/F/Deck 

1,8 0 i 

24 
25 
26 

FC2 
VC2 
TC2 

20 (24) 
(25) 
(26) 

22. X 
X 
y 

NOPRT 
NOPRT 
F/Deck 

2,5 
2,5 
2,7 

0 
0 
0 

0 
0 
0 

23 

26 
27 

TCI 

TC2 
CTC 

19 

20 
21 

(23) 

(26)
(27) 

23. X 

X 
y 

NOPRT 

NOPRT 
F/Deck 

2,5 

2,5
2,7 

0 
0 
0 

0 
0 
0 

27 

27 
28 

CTC 

CTCa 
ATCr 

21 

21 
22 

(27) 

(27) 
(28) 

24. X1 
X 
y 

NOPRT 

NOPRT 
F/Deck 

2,5 

2,5 
2,7 

0 

0 
0 

0 

0 
0 

27 
37 
29 

CTC 
CTCA 
STC 

21 
26 
22 

(27) 
(37) 
(29) 

25. X 
X 
y 

NOPRT 
NOPRT 
F/Deck 

2,5 
2,5 
2,7 

0 
0 
0 

0 
0 
0 

15 
30 

ADJ 
CAT 

12 
23 

(15) 
(30) 

26. TI5/NONEG 
CONST/F/Deck 

1,8 0 11 

18' 
31 

RCA1 
FCA1 

24 
24 

(18') 
(31) 

27. T18/Deck 
CONST/F/Deck 

1,7,8 0 9 

32 VCA1 24 (32) 28. T18/NOPRT 
CONST/F/Deck 

1,8 0 0 

31 
32 
33 

FCA1 
VCAi 
TCA1 

24 (31) 
(32) 
(33) 

29. X1 
X 
Y 

NOPRT 
NOPRT 
F/Deck 

2,5 
2,5 
2,7 

0 
0 
0 

0 
0 
0 
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Table A, page 4
 

Table Methodology Computer Run Control Cards by Step in MPJ
 

No. Contents Step Function Ne. l_ e Step 4 Step 4B Step 

20' RCA2 25 (20') 30. T20/Deck 1,7,8 0 9 
34 FCA2 25 (34) CONST/F/Deck 

35 VCA2 25 (35) 31. T20/NONEG 1,8 0 11 

CONST/F/Deck 

34 FCA2 25 (34) 32. X NOPRT 2,5 0 0 
35 VCA2 (35) X2 NOFRT 2,5 0 0 
36 TCA2 (36) y F/Deck 2,7 0 0 

30 CAT 23 (30) 33. X1 NOPRT 2,5 0 0 
33 
36 

TCA1 
TCA2 

24 
25 

(33) 
(36) 

X 
X 

NOPRT 
NOPRT 

2,5 
2,5 

0 
0 

0 
0 

37 CTCA 26 (37) '3y3 F/Deck 2,7 0 0 

37 CTCA 26 (37) 34. X NOPRT 2,5 0 0 
37 CTCAa 26 (37) X1 NOPRT 2,5 0 0 
38 ATCAr 27 (38) y F/Deck 2,7 0 0 
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ANNEX II
 

Annual Supply and Utilization of Rice% Wheat and Corn by Nation, 1960-1977
 

Statistics compiled and published by the U.S. Dapartment of Agricul

ture, Foreign Agricultural Service were used to develop balance sheets of
 

total annual supply and utilization of food grains. The statistics are com

piled by crop year, drawing on reports by each country. The source data are
 

reconciled so that major discrepancies have been removed. Imports of wheat
 

flour and other processed products are converted to whole grain equivalents.
 

The reported figures for production, imports, stocks, and consumption for each
 

country by grain cover the same 
calendar period. The crop-year calendar
 

periods vary somewhat between countries, and between gralns within countries,
 

as indicated by the footnotes to 
the accompanying Tables 1.
 

For purposes of this analysis, all reported figures were converted to
 

milled rice equivalent for comparability. The conversion rates from whole
 

grains reflect the prevailing milling rates and end product utilization. As
 

percentages of the whole grain tonnages the conversion rates to milled rice
 

equivalent are as follows:
 

Whole Grain
 
Country Rice Wheat Corn
 

Indonesia 68.00 
 75.62 61.04
 
Malaysia 65.00 75.62 
 61.04
 
Philippines 65.00 75.62 
 61.04
 
Singapore 65.00 75.62 
 61.04
 
Thailand 66.00 
 75.62 61.04
 

The same format is used in all supply and utilization balance sheets
 

for each ASEAN country. 
It is illustrated by reference to the accompanying
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Table 1 for Indonesia, Rice. The period and year are listed in the first
 

two columns. The calendar year shown represents that in which the crop year
 

begins, e.g. the 1960-61 crop year is shown as 1960. Gross domestic produc

tion is listed in column (1) and net imports in column (2). The change in
 

ending stocks for the crop year is given in colt.mn (3). The total supply
 

listed in column (4) is computed as total. prcduction + net imports - change
 

in ending stocks.
 

The seed and loss figures reported in column (5) of Table 1 are computed
 

at 10 percent of gross production. Food use listed in column (6) is reported
 

total consumption minus column (5). The balance shown in column (7) is com

puted as total supply in column (4) minus seed and loss in column (5) minus
 

food usa in column (6). The figures in the balance column are usually zero
 

for rice and wheat, the end products of which are used only for human food.
 

The corn figures in this column represent utilization for poultry and live

stock feeds and other non-food uses. The reader is reminded that all Table 1
 

figurcs, including those in column (7), are given in milled rice equivalent.
 

Indonesia
 

As is true of all ASEAN nations, rice is the dominant food grain in
 

Indonesia. Rice represents about 87 percent of total food grain consumption,
 

compared to about 3 percent for wheat and 10 percent for corn. The relative
 

importance of wheat is increasing, but that of corn is decreasing, so that
 

the dominance of rice in Indonesia diets is being maintained.
 

Even though domestic production continues to increase, Indonesia is
 

still dependent on rice im'orts (T-ible 1, Indonesia, Rice). Since 1960,
 

gross domestic production has increased by an average of 412,420 MT per year,
 

and net imports by 43,790 MT per year. Rice imports continue to represent
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about 8 percent of total food grain needs. 
 Indonesia's total food need for
 

rice is increasing at an average rate of 428,920 MT per year, and at this
 

rate will reach 17 millicn MT by the 1980 crop year. 
About 1.45 million MT
 

of the 1980 requirement will need to be imported.
 

Indonesia produces no milling wheat, but is becoming an 
increasingly
 

important customer in world trade (Table 1, Indonesia, Wheat). In milled
 

rice equivalent, net wheat imports are increasing at 
the average rate of
 

46,700 MT per year, and at 
this rate will reach 908,000 MT in 1980. This
 

corresponds to 1,2CI,000 MT of wheat (908,000 + 0.7562. 
 All of the wheat
 

flour milled in fLdonesia is used for human food.
 

Indonesia has been a relatively important corn producer, but the trends
 

in both production and total utilization have been relatively flat (Table 1,
 

Indonesia, Corn). Except in isolated years, net imports have not been signif

icant. Human consumption has declined at an average annual rate of 4,820 MT
 

per year, resulting in projected total consumption for the 1980 crop year of
 

1,394,000 MT. 
 In contrast, utilization of 
corn for poultry and livestock
 

feeding has increasod at an average annual rate of 4,050 MT, indicating 1980
 

non-food utilization of 116,000 MT (milled rice equivalent) or 190,000 MT
 

(corn equivalent).
 

Summation of Tables 1 for the individual food grains yields the com

bined food grain supply and utilizatin situation for Indonesia shown by
 

Table 1, All Food Grains. In milled rice equivalent, gross domestic produc

tion is increasing at an average annual rate of 413,430 MT, but food 
con

sumption at the 
rate of 471,170 MT and non-food use at the rate of 4,050 MT.
 

The discrepanicy plus the requirements for seed and losses means an annual
 

average increase in Indonesia's imports of 91,820 MT, and projected total
 

imports for 1980 in milled rice equivalent of about 2.4 million MT.
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------------------ 
--------- -----------------------------------------------------

------------------------------------------------------ 
----------------- -----------------------

TAdL I 
INOLNESIA. kICE
 

FOU GRAIN SJPPLY ANU UTLLILATIUN 3ALANCE SI-LET. 1960-1911
 

(100 H.ME1IL TUNS, MILLEd RICE EJUIVALENT)
 

PERIOD 
 (1 (2) (3) CHANGE (4) TOTAL (5) SEED (6) 
 (1/ (a) TUTAL
NO. YEAR PRODJCTIOj IMPOITS IN STUCKS SUPPLY AND LOSS F(UOO 
USE BALANCE UrILIZATIUb4
 

1 1960 10168 894 145 10917 1017 
 99c0 3 10917
2 1961 '585 1054 165 1.4d4 959 9525 
 0 104d4
3 1962 10285 1325 -150 114b0 1029 10431 J 11400
4 1963 9158 1043 35 101b6 916 9253 0 Oloo
 
5 1964 9611 1010 
 35 L05o6 961 
 9625 0 ,J!)O .
 

6 1965 13243 233 -55 105)1 1024 
 9477 13501

7 1906 L3752 339 140 
 10921 1015 9846 
 0 .3J9 1
 
8 1967 1)402 354 -5t, 10811 1040 9771 0 Io1

9 1968 11666 628 
 300 11994 1167 IC827 0 11994


13 1969 12249 63o -75 13130 1225 11905 0 13130
 

11 1973 1314n 
 113 230 13683 1314 12369 0 136o3
 
12 1971 13724 5Z4 30 142L8 1372 i2S46 
 a L421d13 1972 13183 1234 -225 14642 1318 13324 0 1464214 1973 14607 1L225 325 15507 1461 14046 0 1,5u7

15 1974 15276 1148 3,5 16J59 1528 14531 
 0 1o059
 

16 1975 15185 
 673 -830 166d5 1519 15166 0 16665

17 1976 15845 L526 -105 17416 1585 15891 0 
 11476

18 1977 1523) 2500 -135 17885 1520 16365 
 0 lio5
 

-

.YRAR 12237.12 940.89 4.94 13173.61 1223.89 
 11949.72 3.10 13173.61
 
8 412.42 43.79 -13.95 470.16 
 41.24 428.S2 U.00 470.16
RSO 0.9392 0.1976 0.0141 
 O.d&7 0.9088 0.8832 J.0000 O.bo 
7
 

SYX 717.07 485.60 271.26 915.42 71.58 858.44 "3.00 'v15.42
 
SB 32.58 22.06 12.32 
 4L.59 3.27 39.00 
 J. 40 41.59 

SOURCE:
 
PRODUCTION. IMPURTS. STOCKS AN UTILIZATION FRC FCREIGN AGRICULTURE CIRCULAR. USUA. 
 AKC4i L978.
(5) AT 10: JF C3L. 1; 163 REPORTED CUNSUMPTION LESS COL. 5; (7) COL. 'e LESS COLS. b ANU 6. CAVERTEJ AT odI. CRCP YEAR APR-MAR.
 

http:13173.61
http:11949.72
http:13173.61
http:12237.12


-- - - - -- - - - -- - - -- - -- -- - -- - - - ---- -------- - - - - --- ----- -----

TABLE I 
INUONESIA. WHEAT 

FOOD GRAI' SJPPLY AND UTILIZATION dALANCE SHEET. 
1960-1977
 

-
 -
 -
 -


(1000 METRIC TUNS. 
-- - - -- - - ---
MILLED RICE EQUIVALENT) 

- -

PERO3 (1) (2) (3) CHANGE (4) TOTAL (5 SEED (6) (7)
NO. YEAR PRCDUCTIUN IMPUATS (8) TJTALIN STUCKS SUPPLY AND LOS
 FOODS LSE DALANLE UTILIZATILN 

1 1960 0 122 0 122 0 122 02 1961 0 113 0 113 
3 1962 0 18 0 18 0 18 01963 0 76 0 76 0 76 05 1964 0 1i 0 15 0 L5 0 

142 
11

18
76 
15 

6 1965 3 15 0 15 0 15 07 1966 0 30 O 30 0 30 08 1967 0 129 0 129 0 144 091968 0 253 42 211 0 211 013 1969 0 518 90 428 0 428 0 

5 
30 

129 
211 
42d 

It 1970 0 34 44 3JO 0 3C0 012 1971 0 3cud -153 521 0 521 313 1972 0 538 30 541 C 541 014 1973 0 585 6l 524 0 524 015 1914 0 5t2 -31 o13 0 613 0 

0 
521 
41 

524 
613 

16 1975 0 o31 8 623 0 623 017 1977 ,7 44 133 133 018 1977 0 758 -45 d3 0 8C3 0 
--------- ----------------

-----------------------------------------------------------------------YBAR 1.10 324.56 5.04 321.3S 0.1C 322.22 3.10B 3.00 46.70 -0.I0 47.11 J.J0 41.Ct J.JRSO .3000 0.8500 0.0004 .d584 .3jil ).du.10 .JojSYX 3.00 101.6 52.64 1J5.08 .00 104.C5 0.00SB J.0G 4. J 2.39 4.77 3.00 4.73 ,j. 3 
-- - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -SOUR.CE :PRflDtUCTICN. IMPURTS. SICKS ANU UTILIZATIu, FkL FLFEIIN 

623 
703 
dj3 

521.3y
41.11 

0. 6569 
135.U6 

.77 

- - - -------------------------------
9A.RICULTURE CIkCdLAk. JSuA. ",,Y l 7, (196-7(53 AT 11z GF COl. 1: (6J kLPOkIE0d LUNSUMPTIU,J LESS COL. 5; (1 

J. lILV 19ic (1973-77).COL. 4 LESS CbL... 5 A,4D o. CUNVERTE, AT 75.624 



---------------- ---------------------- ------------------------

------ ----------------- ------ ------- - --------------------------------------

TAdLE 1
 
INuUNESIA. CORN
 

F3OJ GRAIN SUPPLY ANf UTILIZATICN 3ALANCE ShEET. 1.60-1971
 

(1003 AETRHC TUNS. MILLED RICE EQUIVALENT)
 

PERIOD (1) (21 13) LHANUE (4) IUTAL (5) SEEJ (6) 171 lo) TuTAL
 
NO. YEAR PkCUJCTION IMPORTS IN STOCKS SUPPLY AND LOSS FOO) USE dALANCc UTILIZATIUIh
 

I 1960 1502 L 0 15J2 150 1352 1 1532 
2 1961 1394 0 0 
 1394 139 1255 0 1394
 
3 1962 1980 0 0 1900 198 17E2 0 19is0
 
4 1963 1439 7 0 146 144 1302 0 1446
 
5 1964 2301 2 0 2333 230 2373 0 2303
 

6 1965 1444 3 U 14'v 7 144 12 76 27 1447
 
7 1966 2269 3 0 2272 227 1971 74 -272
 
8 1967 1446 2 0 1448 145 1235 bb 14,*o
 
9 1968 1933 0 0 1933 193 1672 68 1933
 
l 1963 1401 0 ILL L511 140 L025 346 1511
 

' 11 L970 172, .) 23 1701 172 1379 1 0 11)1
 
12 1971 1591 1 4 1588 159 1334 95 15cd
 
13 19T2 1231 ftd -135 1414 123 1249 42 L414
 
14 1973 1777 43 199 1621 178 1312 131 1621
 
15 1974 183d 0 266 1552 184 1228 143 152
 

16 1975 1772 o 9le 1689 177 1472 .1 16do
 
17 1976 1572 42 -54 lboo 157 10C6 5 1ao8
 
18 1I77 150 4 -8b 1940 185 1755 1 1940
 

YBAR 1692.39 d.66 2,*..9 L6dd.dS 16-.17 1454.33 Cui. 42 Lodd.o
 
B 1.01 1.33 3.21 -0.65 0.11 -4.82 4.05 -3.b5
 

RSO 0.0003 0.11834 0.0311 0.0002 0.0004 J.0082 J.3616 3.3002
 
SYX 313.10 15.42 ,d.5d e9l.d8 31.04 291.33 87.04 -9L.b
 
SB 14.09 0.70 4.48 13.26 1.41 13.24 3.)5 13.26
 

SOURCE:
 
PRODUCTILN, IMPORTS. STOCKS AND UTILIZATIuN FRUi FOREIG') AGPICULIRE CIRLULAR. USUA. flAY 197o 11960-72), NuV 197b (197j-77).
 
(5) AT 102 UF COL. 1; (6) KLPORIL) CONSUMPTILN L SS COL. 5; (7) CDL. 4 LESS COLS. 5 AN 6. CUNVLRTEJ AT o1.044. 
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-----

----- ------------------ -- - - -------- ----- - ----------- --------

-------- ---------------------- - --- -----------------------------------

-----------------------------------------------------------------

--------- ----------------------- -- -- -------------------------------------

TABLE I
 

INOON2SIAt ALL FOCD GRAINS
 

FOOD GRAIN SJPPLY AND UTILIZATION BALANCE SHEET, 1960-177
 

(1003 METRIL TONS. MILLED RICE EQUIVALENT)
 

PERIOD (1) (23 (3) CHANGE 141 
TOTAL (5) SEED (6) 17) (8) TOTAL

NO. YEAP PRCDUCIIGN IMPORTS IN STOCIKS 
 SUPPLY AND LOSS 
 FOGO USE bALANCE UTILIZATION
 

I 1960 11670 1016 145 12541 1167 11374 3 1254 1
2 1961 1)979 1177 165 i1991 L398
10893 0 11991

3 1962 12265 1343 
 -15U 13,458 1227 122A1 0 13458
4 1963 10597 1126 35 116d8 1060 13628 0 11o88

5 1964 11912 1027 35 12904 1191 11713 
 0 1294
 

6 1965 L1667 221 -55 
 119u3 11o8 i1Jo8 
 27 1I963

7 1966 13021 
 342 140 13223 130 11847 74 L3223

8 1967 I1848 
 485 -5o 1238 1185 11150 6b 123csd

9 1963 135S9 881 342 14138 1360 12710 68 14138
 
10 1969 13649 1J2 1.L26 15069 13c.5 1335d 346 1,369
 

11 1971 14d64 1117 
 27 156d4 14€86 14048 L50 L5.84

12 1971 15515 
 b93 -19 L6327 1531 1,*701 , 1o3z 1
13 1972 14414 1823 -330 16597 1441 15114 
 42 1,.597
14 1973 15384 1853 585 17652 1639 158E2 
 141 17o52

15 1' 74 171L4 1130 b2O La224 1712 16372 143 1d224
 

16 1975 16957 1301 -733 18,8 
 1696 17261 31 Loaoo

17 L976 1741.; 2315 
 -115 I03,7 1742 idl0 
 5 19ts47

13 1977 0153 3262 
 -316 23628 1735 18923 0 230e 

YBAk 13q30.1L 1274.36 j4.39 15183.g 1393.06 1372b.28 65.42 .1!ld3.a9
 
B 413.43 91.d2 -10.91 516.o2 41.35 
 411.17 ".G5 51o.u2
 

RSG C.3963 J..,tl3j 0.0321 J.dd93 0.396L J.8759 
 3.61b 0.8890
SYX 771.69 555.22 32).46 1.304.o4 71.50 975.78 
 81.04. 11.)'.64

Sb 35.15 25.12 14.97 45.64 
 3.52 44.33 3.9j- 45.o
 

SOURCF:
 
PRODUCTI'N. 
IMPURTS. SIUCKS ANG UTILIZTI;, Fe.L.14FCREIG'4 AGRICULTURE LIRCJLAR. JSUA.(5) AT LOZ OF C3L. 1; (6) ItPUH1EU LUNSUMPTrIi LESS CUL. 5; (7) CCL 
 . LESS LCLS. : ANL o. 

http:11.)'.64
http:1.304.o4
http:1372b.28
http:13q30.1L


Malaysia
 

Malaysian consumers depend upon rice for about three-fourths of their
 

total food grain requirements. Based on the 18-year means from column (6)
 

of Tables 1 for Malaysia, rice has represented 77 percent of total food
 

grain consumption, compared to 19 percent for wheat and 4 percent for corn.
 

The current portions are 75 percent rice products, 19 percent wheat products,
 

and 6 percent corn proudcts.
 

In contrast to Indonesia, Malaysia's long term trend in domestic pro

duction of rice has been increasing more rapidly than consumption, providing
 

a gradual downward trend in net imports (Table 1, Malaysia, Rice). Gross
 

production has increased at an annual average rate of 42,440 MT, while net
 

imports have decreased at the average rate of 14,780 MT per year. At the
 

historical average rates, the 1980 food consumption requirement of 1,324,000
 

MT can be met by net imports on only 74,000 MT, milled rice equivalent.
 

As with the other ASEAN countries, Malaysia produces no milling wheat,
 

but has been steadily increasing net imports (Table 1, Malaysia, Wheat).
 

At the 18-year average rate of increase of 6,360 MT, Malaysia's imports for
 

the 1980 crop year will reach 328,000 MT (milled rice equivalent) or
 

433,000 MT (wheat equivalent).
 

Malaysia also depends exclusively on imports for meeting her require

ments for corn (Table 1, Malaysia, Corn). Imports have increased at an
 

annual average rate of 7,410 MT, serving average annual increases for food
 

use of 7,570 MT. At this rate, total corn import requirements for 1980 will
 

reach 193,000 MT (milled rice equivalent) or 316,000 MT (corn equivalent).
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Malaysia's total grain requirement for food use is increasing at an
 

average annual rate of 37,930 MT, indicating a projected requirement by 1980
 

of 1,834,000 MT (Table 1, Malaysia, All Food Grains). 
 This projected require

ment together with that of 27,000 MT for non-food uses will necessitate
 

total net imports in 1980 of 594,315 MT (milled rice equivalent). The com

bined food grain imports show virtually no trend, the downward trend in rice
 

imports being offset by upward trends in wheat and 
corn imports.
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------------------------------------------------------ ----------- ---------- ---------------------
---------- --------------------------------------- -------------------------------

----- -------- --------------------------------------------------------------

IAdLE 1
 
MALAYSIA* RICE
 

FOIW GRAIN SJPPLY ANU JTILILATLN BALANCE SHEET. 1960-1977
 

-

tLGO0 METRIL TONS. M[LLEJ RICE EQUIVALENT)
 

(71 (b) TOTAL
 

NU. YEAR PRCDJLT1EN IMP34.TS IN STdLKS SUPPLY AND LUSS FOJ0 U5E dALANL,& UTLILAT.IuN
 
PERIO. (I) (21 (3) CHANGE (4) TUTAL (5) SEEJ (6) 

1 1960 501 .36o 0 8d1 50 814 17 do1 

2 196L 548 3,#1 25 64 55 T89 2J 8o4
 

3 1962 615 317 -51 9d2 62 898 22 982
 

4 1963 658 399 116 '41 66 a65 1) 941
 

5 1964 631 414 11 1004 60 937 7 104
 

6 1965 686 305 -102 1095 69 992 34 109i
 

7 1966 677 253 -152 1082 68 982 32 1082
 

8 1967 669 291 0 ,60 67 863 
 10 960
 

9 1968 792 2.7 5c 9d9 79 9C8 2 90'
 

10 1969 880 245 51 1014 88 
 980 6 1074. 

11 1970 929 30b 102 1133 1035 5 1133
 

12 1971 1304 1b4 -51 1219 100 1116 3 1219
 

L3 1972 1017 L28 -152 1297 102 1172 23 1297
 

14 1973 1124 165 0 1309 
 112 1172 25 1309
 

15 1974 1183 234 20 1397 118 1265 14 1397
 

16 1975 1110 d5 -92 L293 112 1156 25 L293
 

17 1976 113b 131 zo 147 114 1118 15 LZ47
 

18 1977 1119 225 9 1335 112 1203 20 1335
 

YBAR 847.6l 258.33 -10.87 1116.Iu 84.83 1015.13 16.11 1116.78
 

R 42.44 -L4.1d -1.19 ,d.o6 4.24 24.64 -J.31 28.86
 

RSO 0.9395 0.6861 0o.009 J.d410 0.9411 0.8316 J.3003 0.413
 
SYX 59P.25 55.30 78.29 69.07 5.34 61.C2 13.01 o9.0?
 

SB 2.69 2.50 3.56 
 3.L4 0.27 2.77 ).45 3.14
 

SOURCE:
 
IMPORTS. STOCKS AND UTILIZATION FRCM FOREIGN AGRICULTURE CIRCULAR. USUA. MARCI 197d.PRODOUCTIUN. 


(5) AT 132 OF COL. 1; Io) REPORTED CONSUMPTIUN LESS CUL. 5; (7) COL. 4 LESS COLS. 5 AND 6. LONVRTEO AT 054. CXjP YEAR JAN-JLC. 

http:IMP34.TS


----- ---- 
----

- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TAdLE I 
MALAYSIA. WHEAT 

FDOU GRAIN SJPPLY AN$) UIILIZATILN BALANCE SHEET. 1960-1977
 

(1O00 METRIC TuNS. MILLEJ RICE EQUIVALENT)
 

PERIOD 
 (1) (2) (3) CHANtGE (4) TUTAL (5) SEED (6) (7) (8) TUTAL
NO. YEAR PCOJDCTION IMPURTS IN STOCKS 
 SUPPLY 
 AND LOSS FOOD USE BALANCE UTILIZATION
 

-

1 1960 J 219 1 218 0 212 6 21d2 lq61 0 209 1 208 0 230 8 2083 1962 0 218 1 217 0 206 11 217
4 1963 a 240 L 239 0 239 0 239
5 1964 3 188 0 188 0 188 0 188 

6 14.65 a I,6 21 165 0 165 3 165
7 1966 n 241 
 6 243 0 242 1 243
 a 1967 0 240 -1b 2D6 0 25b 0 o9 1968 0 203 0 203 0 203 3 20813 1969 3 273 -5 218 0 278 0 218 

11 1970 0 232 L 231 0 231 0 23112 1971 3 250 3 247 0 240 7 24713 1972 3 2o4 3 2d1 3 281 a 28114 1973 0 293 7 2b6 
 0 280 6 28615 1974 a 218 -2 280 C 272 d ZO 

16 1975 
17 1976 
18 1977 

0 
0 
3 

254 
324 
329 

-22 
19 
8 

21 
305 
321 

0 
0 
0 

265 
2E7 
299 

Ii 
ld 
22 

276 
335 
321 

------------------------------------------------------------------------------------------------------

YBAR 
P 

RSO 
SYX 

SB 

0.10 
3.00 

0.))03 
3.00 
0.00 

Z48.2d 
6.3b 

3'.64bO0 
eb. y 
1.18 

1.)1
0.32 

0.0032 
1O.31 
0.41 

2'o./8
6.33 

0.6431 
25.97 
1.18 

3.10 
3.00 

0.0000 
0.30 
).00 

241.33 
5.72 

0.6192 
24.69 
1.12 

5.49 
O.l 

3.Z360 
6.U3 
).27 

2'a7.J b 
a.33 

O.b51J 
25.50 
1.16 

------------

SOURCE: 
PRODUCTION. IMPCRTS. STOCKS AND UTILIZATION FRLA FOREIG;4 AKICULTURE CIRLULAR@ JS(5) AT I0 OF CL. ; (b REPtkIEO LG'SUMPrIUN LESS CUL. 5; (7) COL. 4 LESS LULS. 

,. .AAY ±
9 
1o (19o.-2), 

5 A;, 6. LUNVLRTLj AT 
tauV 197fz (15'73-771. 

15.62. CROP ER JJLY-JUL. 



TAoL I 
MALAYSIA. CORN 

FOUO GRAIN SJPPLY A-*40 UTILIZATILw 8ALANCE SHEET. 1960-197 

(1000 MLTkIL TUbN. IILLEJ RICE EJUIVALENT) 

PERIOD (I) (2) (3) CHANt,E (4) TOTAL (5) SEEi (6) (1) (d) TUTAL
 
Nl. YEAR PkODUCTIGN IMPORTS IN STOCKS SUPPLY AND LOSS FOOU USE BALANCE uTILILAIiN
 

t 1960 4 79 0 83 0 78 5 83 
2 1961 4 106 0 110 0 103 1 L0 
3 1962 5 IOL 2 1U4 0 99 5 104 
4 1963 5 58 0 63 0 63 0 o5 
5 1964 5 27 1 31 0 31 0 31. 

b 1965 5 32 -L 38 'i 37 1 31 
7 L966 4 19 0 43 0 43 0 43 
8 1967 5 ;& 0 47 0 47 0 47 
9 1968 5 63 1 o7 0 67 0 o7 

10 1969 5 7b 0 di 0 dl 0 ol 

11 1970 4 103 6 1)1 0 101 3 101
 
12 1971 3 120 -1 124 0 124 0 12%. 
L3 1972 2 143 0 145 0 145 0 "45 
14 1973 2 129 -1 L32 C L32 0 132 
15 1974 3 133 u 136 0 136 0 136 

16 1975 16 195 18 L93 2 151 0 193 
17 1976 4 117 0 Idl 0 180 1 181 
18 1977 4 183 -5 192 0 192 0 192 

YBAR 4.72 100.33 1.lc 103.q4 3.21 102.78 1.13 103.94 
B 0.07 7.41 0.13 7.34 3.03 7.57 -3.25 1.34 

RSO 0.0144 0.5621 0.020s 3.5657 0.3923 0.°03o J.3904 U.5651 
SYX 3.06 35.95 4.76 35.41 0.44 33.77 1.73 35.41 

SB 1.14 1.63 0.22 L.61 0.02 1.53 0.o8 L.5L 

SOURCE:
 
PROLUCTION. IMPORTS. SrULKS AND UTILIZATION FRL4 FUREIGN AGrICULTUkL LiRCJLA~t, USL)A. MAY 197o 11960-12). NLV Lc (1I3-I11.
 
(5) AT 10Z OiF COL. 1: (6) RLPORTED CONSUMPTION LESS COL. 5; (73 COL. 4 LESS CDLS. 5 ANU 6. CUNVERTEO AT bl.044. CAP YEAR JJLY-JUNE.
 



------------------------- ---------- - - ------------------

------------------------------ 

-----------------------------------------------------------------

--------- -------------------- 
------- --------------------- 

------------ ----------

TAoLE I
 
AALAYSIA. ALL 
FOOO GRAINS
 

FOO-7) Gk.%, 
 SJPPLY AND JTILILATIJ.A 6ALANLE SHEET. 1960-l;77
 

(1600 .4tTRl.TONS. "ILLEJ RICE- E.UIVALENTi
 

- - -PFRIOD (1) 
-- - - -

Nil. YF4R PkDUCTIL;j (2J (3) CHANI (4) TJTAL (5) SEE 
- -

IMPU1rIS,IN (83 (71
TOCKS SUPPLY AD LOSS FCO (d) TUITA.USE dALAsC- UTILIZATIuN 

I I160 50t 78 
 1 1182 53
2 1961 551? 05o I .Z. 2( 11822 o IL 2 55 1092 353 1962 62) 63a 1 12
-4 d 1333 62 120. d4 1963 13363 691 
 117 L243 66 1167
5 1964 606 1) 12436?9 12 1223 60 1Sb I I2j 

6 1965 93 523 -is 12
7 

8 by 1194 35 129w1966 681 
 51L -L4o 1368 f68 1261 33 libub 1967 674 ,73 -lb 
 12c3 7 11069 1968 797 513 
1 2o3

51 125S 
 79 1170
o 1969 z 1264M85 54 4 14j3 bd 1339 a 1433 

It 1970 933 
 641 L39 
 1465 93 
 1367
12 1971 1007 5 4i 
5 14!5
 - 9 150 10313 1972 1019 555 

14 bJ 13 Lb J
-L49 1723 102 1518 2i L72314 1973 1126 637 8 1727 112 15e4 3115 1974 1727l1,a 645 Lo 
 1dI3 l1d 
 1673 
 22 1813
 

16 1975 L12 54 
 -p6 17o2 114 1612 617 1976 17621143 632 3. 1743 114 
 158518 1977 34 17331123 731 
 12 18413 112 1694 42 
 1846 

B 42.51 -d.2R 1467.50 8'..94 
---YRAR 852.33 606.94.

-1.01 -1.33 1359.S4 22.61
42.54 1467.t8
4.27 37.3 
 0.35 4Z .5 4RSC 0.9401 3.Ob4 0.0053 3.8819 .9416 
 0.8871 3.3183 
 u.d35
SYX 58. 72 o6.82 77.38 85.67 

Sti 

5.85 74.4o 13.94 8.3 12.67 3.4 
 3.52 3. 9 3.27 3.38 0.63 3.o6 
SOURCE: 

PRrjIJf)CTI ON. IMPORTS. STOCKS AND ,JTILIZ/.T iO FF.O. FOREIGN AGRICULTURI CIHC'JLAR.151 JSOA.AT 102 F COL. 1: (:.1 REPORTA) COSUMPTIU" LESS COL. 5; (7) COL. 4 LESS LOLS. ! ANU 6. 



Philippines
 

Rice provides more than 70 percent of total food grain requirements in
 

the Philippines. Based on the 18-year means from column (6) of Tables 1,
 

Philippines, rice represented 73 percent, wheat 10 percent, and corn 17 per

cent of total food grain requirements. If past trends continue, the 1980
 

food grain requirements will include rice, 70 percent; wheat 10 percent; and
 

corn 20 percent.
 

The Philippines has achieved self-sufficiency in rice production (Table 1,
 

Philippines, Rice). Gross production has increased at the average annual
 

rate of 100,930 MT while food consumption has increased at the average annual
 

rate of only 80,420 MT. Year-to-year net imports have fluctuated widely, but
 

show an annual average decrease of 3,610 MT (milled rice equivolent). Philip

pines rice consumption is projected to reach 3,929,000 MT for the 1980 crop
 

year.
 

The Philippines produces no milling wheat, and has increased net imports
 

at an annual average rate of 12,350 MT in order to meet growing domestic
 

requirements (Table 1, Philippines, Wheat). At this growth rate, the 1980
 

import requirement will be 572,000 MT (milled rice equivalent), or 756,000 MT
 

(wheat equivalent).
 

Continued increases in domestic corn production in the Philippines
 

have more than offset the growing requirements for food use, but not the
 

steady increase in total domestic requirement including non-food uses
 

(Table 1, Philippines, Corn). Net production (after seed and loss) has
 

increased at the average annual rate of 57,250 MT, food consumption at the
 

rate of 61,220 MT and non-food utilization at the rate of 3,950 MT. Imports
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have increased at the annual average rate of 5,620 MT, and for 1980 are pro

jected 
to reach 100,000 MT (milled rice equivalent) or 165,000 MT (corn
 

equivalent).
 

The Philippines' food use of all food grains in milled rice equivalent
 

is projected to reach 6,279,000 MT by 1980 (Table 1, Philippines, All Food
 

Grains). This projected requirement together with that of 
76,000 MT for
 

non-food use will require 1980 imports of 807,000 MT in addition 
to the pro

jected gross production of 6,320,000 MT (in milled rice equivalent).
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----------------------------------------------------------------------------------------------------------------------------------------

TAoLE 1 
PHILIPPINES. RICE 

FOLJ .RAIN SJPPLY AND JTILIZATICN 3ALANCE SHEET, 196.-1's1 

110200 ETKIL IONS. MILLEJ RICE EJUIVALENT)
 

PERIO) 11) (2) 13) CHANGE (41 TOTAL (5) SELJ (o) I(7 (d) TUIAL 
NO. YFAR Pk OUUCTII N IMP0,RIS IN SICKS SUPP LY ANC LOSS FUt;0 USE JAL.AL- dTILLZAlIUN 

1 1961 
2 1961 

2408 
2542 

9 
Ittb 

-98 
140 

2515 
'8 

241 
254 

2,e74 
2334 

a 
1 

Z515 
2586 

3 1%2 2579 43 -71 2690 258 2432 a 269C 
4 
5 

1963 
1%4 

2498 
2595 

273 
513 

5d 
305 

2713 
2d3 

250 
260 

2463 
2541 

0 2713 
Z03 

6 1965 2647 299 53 2843 265 2628 0 d9 3 
7 1966 2661 214 222 Zoi3 266 2367 2J 2653
R 1967 29o4 182 -82 a228 296 2611 121 322d
 
9 1968 71389 0 -34d 3231 
 28v 2921 27 .23 7 
10 196i 3401 O bb 3333 340 293 1 3313 

11 1970 3472 20 -42 3514 341 317c 0 3534 
12 1971 3313 601 211 3700 331 3369 0 3703 
13 1972 2865 294 -471 3630 287 3343 0 3030
 
14 1973 3630 316 286 36o2 
 363 32- 3 3002
 
15 1974 3675 209 27d 3604 367 3231 0 
 36.4
 

16 1975 3757 
 o2 7q 37o0 358 34,;2 3 1ci,
17 1976 3938 29 97 3d70 394 347i 1 3d70 
18 1977 4320 
 -29 31L 398C 432 3548 0 39to
 

YBAR 3119.39 IDiO.OL o5.33 3244.06 311.10 2923.72 9.42 J344.36
 
6 100.93 -3.tL 7.55 
 d9.77 "9.85 80.42 -j.:l3 oj.17

RSO 0.8670 J.OlI3 0.034b 0.93o0 0.8573 
 0.9245 J.387 J.,1360
SYX 217.54 186.01 -L9.66 129.12 22.11 126.46 29.6- 12,.L2

SB 9.88 d.445 1.18 -.. 7 L.00 0.75 L.3 0.o I 

SWURCE:
 
PROIUCTIGN. IMPJkTS. STOCKS ANV UTILIZATILN FROtM FGREIGN AGRICULTURE CIKCJLAk, USJA, 4A.,CL 1978. C9CP YLAk JULY-JUNL.
 
(5l AT 1oZ IF CIL. 1: Ab) RFPURILU CUNSUNPTIUIN LESS COL. 5; (7) COL. -t LESi CuLS. 5 A-40 0. LU,4VE7EO AT 654 (1563-13) .. 40 61% (1974



TABLE 1 
PHILIPPINES. WHEAT 

FOOD GRAIN SPPLY ANOUIILZATION BALANCE SHEET. 1960-1977 

PERIODNO. YFAR (1)PkOOUCTIUN 

---------------------------------------------------------------
-----

(1000 METRIC T'UNS. MILLED RICE EQUIVALENT) 

~~~~~~~~~~~~~- - -- --- ----------- ---------------------------------------------------------------
(2) (3) CHANGE (4) TUTAL (5) SEED (63 17) (8) TUTALIMPORTS IN STULKS SUPPLY AND LSS FOUJ SE ALANCE JTLLILATUNj 

1 
2 
3 
4 
5 

1960 
1961 
1962 
1963 
1964 

--- --- - -- -- - -

a 
0 

0 
0 

-- - -

304 
298 
297 
386 
346 

-- - - --

7 
17 

2 
23 

-L8 

- - - -

297 
2d1 
295 
3o3 
34 

--- - --

0 
0 
" 

0 
0 

- - - -

27 
281 
295 
Jf3 
364 

- -- - -

0 
1 

0 
a 
' 

-- - ----------------- ----

27 
281 
295 

u 3 
.)4 

-- - --- ----- -- -- -- -

6 1965 
7 19%6 
a 1967 
9 1968 

10 1969 

0 
0 
0 
0 
13 

3 d 
374 
4 4 
444 
423 

II 
-1 
10 
-3 
11 

3o9 
425 
484 
4..7 
412 

c 
0 
0 
0 
0 

369 
425 
4E4 
448 
41Z 

1 
a 
a 

0 
3 

36'v 
425 
4d4 
'48 
412 

I1 
12 
13 
14 
15 

1910 
197t 
1972 
1973 
1974 

0 
0 
0 
0 
0 

430 
521 
4.64 
39b 
380 

-3 
33 

-13 
-30 
-3 

433 
491 
477 
'26 
383 

0 
0 
0 
0 
0 

433 
41 
477 
426 
383 

3 
3 

0 
a 

433 
49L 
-'.7 
426 
363 

16 1975 0 416 12 4J4 a 404 3 43417 1976 0 586 75 511 0 511 a :- I18 1977 3 575 6 567 0 5 7 13 57 
-------------------------------------------------------------------------------------------------

YRAR G.I0 417.44 -,.12 412.72 3.10 412.78 J.1 41Z.76l 3.a0 12.35 U.86 LL.'9 3.03 11.49 O •31 I1.'.9RSO 0.)303 3.5876 0.0311 3.6207 O.1')JO n'.6zn2 "3.301 J.6232SYx 0.00 56.93 2b. a 49.42 3.00 49.47 J.00 49.47SR 3.03 2.59 i.23 2.25 3.00 Z.25 J.00 le .2 5 
SOURC.E:------

- - - - --PRO UCTIGN. I P(RTS. STOCKS AND UTILIZ TI OcNFRL A,FCkEIGN AGRICUL U E CIRCULAR. JS . ,4AY 191A (196.7-7 ),(5) AT 13% OF C3L. 1; (6) KEPdRIEU LUNSUMPION LESS COL. 5: (7) CUL. 4 LES' LOLS. 5 AN)J b. t.UNVERTEJ AT 
. .1 

75.o21. 
L7b( 

LRJ ) 
ARJ-7; j. 

YL.UR JjL¥-jUN,. 



-----------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------- 
-----

---------------------------- --------------------- ---- ---- -------- ----- -------------------------- ----------------

TAaLE I
 
PHILIPPINES. CCRN
 

F(UO (;KAi% SJPPL ANt. UTILIZAI1ON 6ALANCE SHEET. 1960-1977
 

(100J 4ETkIC TdNS. AILLEJ RICE EJUIVALENT)
 

PFRIrl (1 (21 (3) LH.AN.E (41 TOTAL (5) SEEu (6) (7) (8) FJTAL
 
NO. YFAR Pk OU£TI'J.OI 1.4PORTS IN STIC..S SUPPLY 
 ANG LOSa FOOD U",E BALANi.E UIILILATIUN
 

1 19t.O 739 0 715
4 74 661 0 73
 
l 1961 773 L) 30 743 
 77 666 0 743
 
3 1962 777 1 -1 
 119 td 7JO 1 11
4 1963 789 L -3 792 79 713 j I,
 
5 1964 t03 1 6 r18 80 
 717 1 748
 

6 19o5 842 2 23 821 
 84 737 a 821
 
7 1966 909 27 d2 858 91 761 
 3 15j
 
8 1961 C,88 4 oO 9,2 
 99 dC7 26 932
 
9 lqbR 1058 
 j 12 1046 116 920 
 14 1046
 
10 1969 1226 15 73 11o8 123 1030 
 15 I1oo
 

fI 1970 1224 15 -9 1248 
 L22 11111 16 12.d 
c 12 1T1 1229 4.5 11 1263 123 1139 1 1Z63
 

13 1972 l1ld 71 -L02 1291 112 
 1179 0 1291
 
14 1q73 1397 55 56 1416 140 176 0 L416
 
15 1974 156. 97 -231 1dv6 157 13t7 352 19c
 

16 1975 1689 J3 21L 1511 
 165 1342 0 L51l
 
17 1976 1735 v. 20 L813 
 17,, 1639 ,d 1L8
 
18 177 1742 
 82 -68 1892 174 1718 0 1842
 

YRAR 1144.7d 30.3b 8.5b 1166.78 114.5o 
 132d 6 23.12 0Loo.78
 
B 63.t3 5.62 -2.30 71.:). 6.38 61.22 3.95 71.54
 

RSo 0.4229 0.7117 
 0.u197 0.d970 0..229 .J.9257 0.06no J. w'7 C
 
SYX 101. 1 17.73 b'.52 133.41 13.14 9!.44 82.03 133.41
 
SR 4.60 J.H7 4.07 
 b.06 ).46 4.34 3.73 :.36
 

r)IJRCE:
 
PROOUCTICN. IMPIRTS. STUCKS ANU UTILIZATI1 
 FROM FCREIGN AGRICULTURE CIRCULAR, JSJA, iAY 197o (1960-72), NUV 1r,8 (157,-771.
15) AT lOX OF COI. 1: (e) REPORTED CONSUMPTION LESS COL. 5; (1) COL. 4 LESS CULS. 5 A'CJ 6. CU,'VERTLO AT 6L.041. CROP YEAR JULY-JUNE. 
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Singapore
 

Over the 18-year historical period, Singapore has shifted food grain
 

consumption patterns more than the other countries of ASEAN. Based on 18

year averages, the total food grain requirement included rice 67 percent,
 

wheat 31 percent, and corn 2 percent. The 1980 projections indicate the
 

total requirement of 324,000 MT (milled rice equivalent) will include rice
 

58 percent, wheat 38 percent, and corn 4 percent. Singapore's total food
 

grain requirement is met by net imports.
 

Rice consumption in Singapore has shown a slight downward trend of
 

about 400 MT per year, indicating projected total consumption of 186,000 MT
 

for 1980 (Table 1, Singapore, Rice). Rice imports show a downward trend
 

averaging 11,640 MT per year, and rice exports a downward trend of 10,380 MT
 

per year. Ignoring changes in ending stocks, net imports for 1980 will
 

need to be 186,000 MT (milled rice equivalent) or 286,000 MT (rough rice
 

equivalent).
 

In contrast to the rice situation, Singapore's food utilization, imports,
 

and exports of wheat all show upward trends (Table 1, Singapore, Wheat).
 

Total utilization, and therefore net imports, is increasing at the average
 

rate of 3,600 MT per year. Projections at this rate indicate 1980 net
 

imports of 1.38,000 MT (milled rice equivalent) or 182,000 MT (wheat equiva

lent). 

Singapore's net corn imports have been increasing significantly, espe

cially since 1970 (Table 1, Singapore, Corn). Most of the increase is needed
 

to serve the growing non-food demand. Projected utilization for 1980
 

includes 14,000 MT for food use and 239,000 MT for non-food uses. The
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indicated total 1980 net import requirement is 253,000 MT (milled rice
 

equivalent), or 415,000 MT (corn equivalent).
 

In milled rice equivalent, Singapore's total food requirement for grain
 

is increasing at the annual average rate of 3,910 MT, indicating a total
 

requirement of 338,000 MT for the 1980 crop year (Table 1, Singapore, All
 

Food Grains). This total requirement plus that of 239,000 MT for non-food
 

uses will need to be met by imports.
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TABLE I
 
SIAGAP'iJE. LGRN 

r-lGJ GRAIN S JI'LY AN3% TiLIZAr:C% BALANCE SI-EET. 1960-1977 

11OU .4EIR1. TJI',S. MILLtJ RICE E3UIVALEKT)
 

PFKI(I) I 1) (2) (3) CHA;NGE (4J IlAL (5) SEEL (6) 171 (d) IuIrAL
 
NI). YEAR IMPiRTS EXPU.PTS lit SIULK.S SUPPLY ANJ LUSS FUda US- dAL.NCL UT1iL.-ATIGN,
 

I 1960 . .3 0 0 0 0 3 c
 
2 1961 j ) 0 0 3 a3 O
 
1 1962 3 3 0 , 3 3 3
 
4 1963 3 0 0 C 3 3 . 0
 
5 i,64 a 3 0 C 3 3 3 0
 

6 19h5 6 j 0 8 0 a -3
 
7 i966 b 0 0 6 C u 0 b
 
V' 1967 2 0 a 2 C 2 0 2
 
9 1968 1 % 0 1 0 1 3 1
 

In 19o9 6 3 0 6 3 6 j3
 

it 19I0 5 1 0 5 0 5 .
 
12 1q71 L3 j a 10 3 1l 3 10
 
13 1972 136 0 0 136 0 13 126 136
 
1411973 146 a ) 148 3 9 L39 148
 
15 1974 211 0 0 211 12 20 1 211
 

16 1975 220 3 U 223 C 13 eI. 220
 
17 197b 22) 3 0 220 2 13 212 3
 
1a 1977 223 3 0 23 ,3 ia eiJ z.3
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 1 2,e2 0 222 )2 22
161 X.45 24o -33 22 7 ,) 
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 232 0 222 04 1963 371 z.2
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 3 251 
 3 251
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 -17 2o2 
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 0 212
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13 1969 i22 I13 
 5d 351 0 351 J 

IL t970 511 1,26 12 379 0 
 37-) 3 37,
12 1971 4,6b 119 ,t; 319 0 
 3 i , 0 
 319
13 1972 329 
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15 1974 46d 
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 206 211 
 .j 7
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 L5 Z13 3o5
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 dt -Su 523 
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Thailand
 

In contrast to other ASEAN nations, Thailand is a major exporter of
 

both rice and corn,with annual exports in milled rice equivalent averaging
 

more than 1.5 million MT of rice and 750,000 MT of corn.
 

Rice is more dominant in Thai diets than is true of any other ASEAN
 

country. Based on the means from column (6) of Tables 1, food grain con

sumption included rice 98 percent, wheat 1 percent and corn 1 percent.
 

Even with relative trends toward shifts against rice, the projected 1980
 

food grain consumption includes rice 97 percent, wheat 1 percent and corn
 

2 percent.
 

Production, domestic consumption and net exports of rice by Thailand
 

all show significant long-term upward trends (Table 1, Thailand, Rice).
 

Donmestic consumption has increased at an average annual rate of 184,860 MT,
 

indicating total consumption of 8,400,000 MT by the 1980 crop year. Pro

duction (in milled rice equivalent) has increased at the average rate of
 

201,400 MT per year, indicating a total of 10,938,000 MT for 1980. Net
 

exports have increased an average of 11,680 MT per year, indicating exports
 

of 1,647,000 by the 1980 crop year. However, Thai rice exports have
 

exhibited considerable year-to-year variability.
 

Thailand does not produce milling wheat, and consumption of wheat pro

ducts has remained at minimal levels (Table 1, Thailand, Wheat). In milled
 

rice equivalent, total food use of wheat has increased at the average
 

annual rate of 3,870 MT, and is projected to reach 98,000 MT by 1980. In
 

wheat equivalent, this will require 1980 imports of 129,000 MT.
 

As with Thai rice, domestic production, net exports and domestic con

sumption (both for food and for non-food uses) of Thai corn all show
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significant upward trends (Table 1, Thailand, Corn). 
 In rice equivalent,
 

Thailand's corn production has increased at 
an average annual rate of
 

81,390 MT and net exports at an average annual rate of 48,890 MT. Food con

sumption has increased at an average rate of 11,560 MT per year and 
non

food utilization at an average rate of 10,890 MT per year. 
The corresponding
 

1980 projections indicate production of 1,983,000 MT, exports of 1,365,000 MT,
 

food use of 211,000 MT and non-food utilization of 193,000 MT. In corn
 

equivalent, Thailand's projected net corn exports for 1980 are 2,236,000 MT.
 

The total food grain situatLon for Thailand is summarized in Table 1,
 

Thailand, All Food Grains. 
 Projected 1980 total domestic food consumption
 

is 8,717,000 MT (milled rice equivalent). Projected production for the
 

same year totals 12,921,000 MT, and projected net exports are 2,910,000 MT
 

(in milled rice equivalent).
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TABLE I 
THAILANd. RICE 

FC.OD ;RAIN SUPPLY A,,O JTILIZATIUGA BALANCE SHEET. 1960-1$77 

(1000 MEIRIC TONS. 41LLLJ RICE E3UIVALENT) 

PFRIl 
NO. YEAR 

1) ) 13 3 (3) CHANGE (4) TOTAL (5) SEED 
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.3 
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5000 G8AIN SUPPLY ANu UTILIZATICN BALANCE SHEET. 19O-1.977
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Rso C.H4.0 *O.a661 U.0076 3.9115 C.8422 3.7,19 J.JJ) 0°.-j135
SIX 194.89 109.)9 47.40 50.74 19'.37 
 32.L1 21.12 50.14 
SR d. 85 d.b1 2. 1:, 2.31 1.88 L.48 1.23 2.31 

---------------- ---------9011kCE:
bj8nfUr.TICN. 
15) AT 1oZ 

IMPO;,TS. STUCKS AND UTILI-'TILN FRi FCKFIG.J 
OF CuL. 1: (6) . .LJIT6.J LONSuM.PTIJA, LESS CCL. 

A6ICULTUR 
5; (7) LLL. 

CI.ArJLAR. USOA. 
'4 LESS LLS. 5 

AAY 197 (L-163-72). 
.. o .. LUN/TRTL. AT 

rJV 1676 (1S73-17). 
61.U44. CLJP YE.k JJLY-JUNEI. 



---------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------

------------------------------- 
----------------- ---- -----------------

---------------------------- ----------------------------------

TAdLE I
 
THAILANU. ALL i-000 
GRAINS
 

F.O00 
GRAI:, SJPPLY ANJ JTILALAT1IL, ALANCE SHI:T, .96C-1 17 

(100 METIC TONS. MILLEJ RICE EJUIVALENT)
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ASEAN Population Trends, 1960-1977
 

The methodology employed in this study requires consistent estimates of
 

mid-year figures for total human population in each country. The population
 

figures are used as 
the divisor to obtain the available food supplies on a
 

per capita basis each year; such supplies are the basis for measuring the need
 

for food reserves to insure a stable supply of food 
in each of the nations
 

concerned.
 

The figures shown in the accompanying Table 3 are taken from the latest
 

available United Nations Demographic Yearbook. 
Most of the earlier estimates
 

from this source have been adjusted for under-enumeration in older census re

ports.
 

Statistical trends were fitted 
to the figures reported by the source,
 

using least squares regression with natural logarithm models. 
 The resulting
 

statistical parameters are shown in the lower section of Table 3. The R2
 

values are greater than 0.995 for each of the nations except,Singapore, for
 

R2which the value is 0.98. Average annual growth rates in total. population 

have ranged from 1.93 percent for Singapore to 2.98 percent in Thailand and
 

2.99 percent in the Philippines; the annual growth rate since 1960 for ASEAN
 

as 
a whole has been about 2.7 percent.
 

As further check for "out-of-line" estimates for individual years, the
 

resuLts were plotted using the "NPLOT" option of the Master Projection !rogram 

(see Annex I). 
Results from the plots for each country are reproduced herein.
 

Most of 
the observed vales and estimates are identical within the accuracy
 

of the computer plot. This is 
true of all years for Indonesia, for all but
 

1968 for tile Philippines, and of all but 1967, 1972, and 1975 for Thailand.
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As shown by the charts, additional minor deviations are indicated for Malaysia
 

and for Singapore. However, even these are mostly the result of rounding
 

in the plot routine when plotting logarithm functicns to arithmetric
errors 


None of the deviations in the population estimates are believed troublescale. 


some to the kind of analysis used in this study.
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------------------------------------------------------------------------

IA LI i 
TH I "i. IIPULAT 1it,N :iY LoU Jl ,Y , A ,t .V4., I :,G- 1'7 1 

M 1IJ-YLAR L STIvATt S) 

PF R I I) AS: N
 
NIl. Y [AR I N JUNF S I ,1ALAYS I A Pi iIL r'i) Ii .SI Ni AP HR L I A I LAN-) ICTAL
 

I 1960 73 11 7")0d 20oLII Iu 6 2,13Le, 13 IiL2 
2 1 %16 )8 7 'i '.(. I0 ;7 275uo L612 7 8 
3 191") (. s5,.44u 2 o -2 1 752 2342036 54
 
4 1'i) 10143? L 7,) 2 -75c, IoJ. 2') 33 IL lJ Jl
 
5 19064 102d61 1i95o it)150 18)4 3 )218 1 t,41
 

10 33? .1ld I ?L 

7 1066 10f189 1 473 273J 1945 1,It Ib15
 
8 196,7 110610 7 10 337115 1 8,J5c
 
9 1%9 6 11 *149 01-0 9 14J 34t 1 u JI 3 "t I'IhLy I S3L
 

10 196: 116440 1015) jit} ,.'..) 352 13 I 996 13 

6 1965 31:).) IvJ4 1 1.*, 

I1 1910 11';70 I 0'1) :,od 207J 3u 37, 20 15 0
12 1971 10 70t0 0 11 3 1491 112261i1 19 ")8 10 

I1 1972 156 40 110)0 3dv-O 21)O 33190 2 1 L 1
 
14 1973 129)15 1 1311 'l) 2 j .B 39b9() 2224fJ
 
15 1974 132550 1 Iw ) 41.3)0 e.22 3 4V30 22 d5C0
 

I o P)7'5 1':)40 11i ,u' 4/52 1 - ) 41R7 2 3464 3
 
17 1976 139 ) L, 2', 4.3 153 /2j1 4296 ' 2 4'),y C 5
 
1i 1971 1432 80 1 .,. 0 : 1 a 413
 

I k Y1141[: I .c, 55f, 9' 149 10.4( 1 7.ul,)'I4,. 5 1.
 
1.'411,j. C ; J:. jz )L 1 . %) 0 ) 11
. ,t ,0 1 . -J( 

SY 1 0. 1091 ).00',.)) 030... t:'0. ) 095
 
, ; 0. ) )J4 0. JuO') 0).k,j34 ,.00) 1 )04
 

;rU JR CI[ 

,)FM (IhA-,iHIC Y '-iflK ON\J 113 AI I 1' / (AL:).- L YLAd 3L,, IJ,,k. 19 77. +J S . u'LCd'AI t:, 

1) I-lb 7 t , II U, 4 L; 4L) b , ; R I-LECI AJJLJSTML l-",jr,: 'LU. -IM I 
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PLOT OF OBS&.RVEJ ANu ESil.lAIcd uATA 

TABLE 3 
INDONESIA UNIT IS 10O PERSCNS X 100 IRSU = 0.S9501 

0. 287. 573. 860. 1146. 1433. 1719. 2006. 2-V2. 
I 

1 1960 -I 
I 

2 1961 -1 
I 

3 1962 -I 
I 

4 1963 -I 
I 

5 1964-1 4 
I 

6 1965 -I 
I 

4 

7 1966 -1 
I 

R1967-I 
I 

4 

9 I'M8 -I * 
I 

10 1969-I 4 
r 

I1 1970 -I 
I 

4 

12 1971 -I 

I 
13 1972 -1 

I 
14 1 )73 -1 

I 
15 1974-I 

I 
16 1975 -1 

'I * 

17 1376 -I 

18 I1977-I *1 



PLOT CF OBSERVEj AN, ESTI.IATLJ JATA 

0. 252. 

lAdLE 3
MALAYSIA 

504. 756. 

UNIT IS 

1008. 

100 Pl:RSO.NS 

1259. 151l. 

X l0 

1763. 

(RSj = i.98sJ 

Z315. 2267. 

1 1961 -1 

2 

3 

1961 -1 

I 
1462 -I 

4 

65 

1963 

19651964 

-1 

-1I- I 
**

,*+ 

6 1965 

I 

- I 

I 

*4

8 1967 -I1 *+ 

9 

10 

11 

12 

13 

1968 

1969 

1970 

1971 

1972 

-I 

I 
-1 

I 
-1 

I 
-I 

-I 
I 

+I 

* 

14 1973-I * 

15 1974 -1 * 

16 I75 -I *+ 

17 1970 -I 

18 1977 -I 
4 



PLOT OF CBSERVED AND ESTI.4ATED UATA 

0. 901. 

TAuLE 3 
PHILIPPINES 

1801. 2702 

UNIT 

3602. 

IS 1000 PERSCNS X 

4503. 5404, 

10 (RSU 

6304. 

= 0.9953) 

IZ05. d105. 

1 

2 

3 

I 
1960 -I 

1 
1961-1 

I 
1962 -I 

4, 

4 1963 I-1 

1 
, 

5 1964 -I 
I 

6 

7 

1965 

1966 

-1 
I 

-1 
I 

8 1967 -I 

9 1968 I-1 w 

10 

11 

1969 

1970 

-1 
I 

-I 

12 

13 

I
1971-I 

I 
1972 -I 

14 1973 -I 
I 

15 1974 -I 
I 

16 1975 -I 
I 

17 1976-i 4 
18 1977 I-I 



PLOT OF UOSERVL) A-L; ESTIMATEJ uATA 

1 

2 

I 
1960 -1 

I 
1q61 -I 

1 

0. 462. 

TABLE 3 
SINGAPURE 

924. 1386. 

+ 

1 

UNIT IS 

1848. 

1030 PEk~SCNS X 
2310. 2772. 

I (RSQ 

3234. 

= 0.9805) 

Jb96. 4158. 

5163-1 

I 
*+ 

6 

7 

ti 

1,65 -I 

I 

I966 -
I 

I- 67 -j 
I 

*4. 

*4 
+ 

*4I 

9 

10 

1968 

l'Th5 

-1 

-I 

*+ 

11 I
1971) -1 

12 1971 

13 197? 

14 1973 

15 IS74 

-1 

I 
-I 

I 
-I 

I 
-1 

* 

16 95 I-I 

17 1976 -i 
II,ki 1 i - 1 

4*4 * 



-4 

1 1960 -I 

2 1961 -I 

3 1962 -I 

4 1963 -I 

5 1964 -1 

6 1965 -1 

7 1906 -I~I 
81967 -1 

9 1968 -I 

10 1q69 -1 

PLOT OF ORSEIVJ A'd ESTIATEd dATA 

I 
0. 883. 

TABLE 3 
THAILAND 

1766. 2650. 

UNIT IS 

3533. 

ICO0 PEI-SGNS X 

4416. 5299. 

Id (KSW = 0o.966) 

61d2. 7066. 7949. 

I 

I 

' 

4 

I 

I 

I 

I 
' 

I 
*4 

I 

I 

12 1-7 -II 

13 IC, 72 I-1 *+ 

14 IS73 -I 4L 
I 

15 1974 -I 
I 

16 1975 -I * 
I 

17 1976 -I 

I 
18 1977 -I 



ANNEX IV
 

SUPPORTING TABLES TO TEXT
 

Contents
 

Table No. 
 Title
 

6 Estimated Domestic Consumption by Country, ASEAN,1960-1977
 

9 Computed Allowable Variation in Supply by Country, ASEAN, 1960-1977
 

9' 	 Adjusted Allowable Variation 
for 3 Percent Supply Stability
 

i' Maximum Stocks Based on STDE Applied to Supply Trend, 1960-1977
 

21 Computed Annual Fixed Costs for In-Country Reserves by
 
ASEAN Country, 1960-1977, Using Historical Imports
 

22 Computed Annual Variable Costs for In-Country Reserves
 
by ASEAN Country, 1960-1977, Using Historical Imports
 

24 Computed Annual Fixed Costs for Regional Reserves by ASEAN
 
Country, 1960-1977, Using Historical Imports
 

25 Computed Annual Variable Costs for Regional Reserves by
 
ASEAN Country, 1960-1977, Using Historical Imports
 

31 	 Computed Annual Fixed Costs for In-Country Reserves by ASEAN
 
Country, 1960-1977, Assuming Import Adjustments
 

32 	 Computed Annual Variable Costs for In-Country Reserves by
 
ASEAN Country, 1960-1977, Assuming Import Adjustments
 

34 	 Computed Annual Fixed Costs for Regional Reserves by
 
ASEAN Country, 1960-1977, Assuming Import Adjustments
 

35 	 Computed Annual Variable Costs for Regional Reserves
 
by ASEAN Country, 1960-1977, Assuming Import Adjustments
 

Note: 
 Tables for "All Food Grains" appear immediately following the corresponding
 
table for "Rice Only".
 



------------------------------------------------------------------------------------

I Ai*L . UN L.~L 
Gb h U p h 

' ' 
' I S T-IMATjuLi M f-S-T ICCI v I &J- I. I 

Y 
i.y i'Ab. 

I J 00 C TI. I C. TNS, MI L 1.LU t L L I VALi ;fl , 

-: ! P...P+R1 O1D'A S LAN. + i :# iNC. YEAR iNI3OlNE SI A ,AL,.AYS A' PHLhPP1IJlLS SINj,+',,:i A L I.) iATSLN :' 

I1 1960 8 757 2l. 4541-6 I
 
2 1961 
 9049 ti33 .331 1, t.V7"5 11 
3 1.962 9355 d60 2 (tJ't i 1) j 1) I 169
4 1963 9 d 4 24,') 1)/ Il .21.
5 1964 1?b10015 IjL1 1610je 

6 1965 '3o4 -.. '03 1)b W1 
7 1960 1()727 91.) 2 *1., 1,., LH216U
 
i 1967 11'111 91 " -6 l5It 8 2,
2"7,; 7 


19 3I 1 517 
 15 2 1.522
 
10 1969 11936 10Lt/ 2.'~ I3 L' 2 
L2235 

I I19700 37 )10j9 3JL0 1.2 .32,4 

S 12 d2LI JlLo 1 

+
12 191 L I Jb'7 I 10 iii? 2j 
13 1972 13d2 S 1 09$ 3193. 1.9. 7 54 4... . 
14 1973 13'770 1 11/3 J 2(Ili ) .9 5; 2 5 12~)
15 1974 14 26 9 1 ''4 ' oJ lo 1C)1 Lj I I 

16 1975 14785 1 lia 3461. I? 13.,)t

17 1v76 15 31l8 
 -). 75,.,9121. 3 ' 5 U7839 
H 197 7 153 67 12 iu51 LdUj3 I?'J 

VSOR C1:F 
F I GJ L S IN T 4 HLF 5 ILT I.ILo BY F IUkL. IN, r LE . 

'.,N
 
NNN+ '' ' + ' 3 . . ' ' ' : + . .. " + . " : + '

... ?
 
... .+ ' ' ,+"m ++ + + +++ ' + ' +? , 
+ ++++
 

+:+.N.' . ,! 6 ' : i, '
 N >,,'+)+ ++ +!i:+++ ++:'4 N'
 



I 1Afil . FOUD GliAINS (RILE. .HFAIa COiRN)F ALL 
E S 11ATFl) DUMEST IL CGUNSUMP I UNtBY LUtJNTRY ASEAN. 1960- li 17 

10)00 ME IMR C. IUN , MILLFLU f\IL[ r-ULbI ALLNIJ 

PFIAflAEN
 
NO]. YEAR 1NI)CNFSIA MALAYSIA PuILIPPINES Sii46APCkE THAILANd TL;TAL 

1 1960 19221 1051 314t, 243 4560 192e'I 
2 1961 10542 Lob7 32t,8 Z1 4121 1 875 
3 1962 10878 1125 3391 258 4900 2)558 
4 1963 11230 1161 3531 ?u 508C 212f.7 
5 1964 11604 11,05 3C10 211 5267 220C7 

6 1965 11981 123 0 .8l3 211 5463 227 0 
7 1966 12386 120o 3950 2d2 5664 23548 
8 1967 121808 1299 4091 266 5812 24356 
9 1968 13254 1331 4238 2'o0 6089 25202 

10 1969 13714 136L 4389 293 t314 26C71 

11 1970l 14190 131v4 454,6 2'6 b544 261lJ 
12 1971 14685 1437 4 701 30 6781 279C4 
13 1972 15191 1419 '#863 305 7016 28660 
14 1973 15725 1522 5031 309 1253 29640 
15 1974 16271 15b9 520o 312 7491 30849 

I f 1975 16834 1613 5.o 315 7730 31bt 
17 1976 11416 1659 5574 318 7972 32939 
18 1977 18015 1701 57o7 321 d236 34040 

S OJRCE: 
FI(;OkFS IN TABLE 7 MULrIPLIE-0 ijY FluURFS IN TABLE 3. 
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.T LIC 

M S 

10i 10'~ iv E T. R Ii ~ * L 1 L. L C ubi 

~K PEKI0D As~ M 
YNflEA P I N b GNE S IAF 1.k' YS1 A 'liIL I 1Y Ifa 1~.A PLI f 11-A1[. A I T I AL 

1 1960 263 .. 4u 
 b 'LE 4'? 

1 9 6 , 1 2 7 1 
 ' . 14 t'
 
3 19Q62, 281 ;b.'
 
4 1 9)61 290 27 14 
 /18~ 

5 jt31k11 
 d1I756 

7 1966 3 229, 
 16 7
 
8 19 67 '333 u4 
 /.l

9 19r68 3iI4L' 30 6 
 L7~j

I' 1 196 9 35 S 
 cL 

I 1 1970 . 317 ' 1 
 L9 ~ ''4 ' 

13 ~1 1') 72 3'99 '3J 
 20 3 /7~Q >
1.4 1973 41' 34 
 '~ 6:'

1974'15 It8 
 0 2'1> 'Ic$i 

444 

2
 

,17 1I97 t 'b J 3 6 1J7 ' 22'

13 "1977 4 76~, ', 37 
 Li 
 ,234
 

'iGLJNS ,IN T 'IAfil : MJL TI P If: J i FIIJKt. :j Ii N IAoiL L 

L4 



------------------------------------------------------------------------------

TAIBLE 9. ALL F]OOu UKAIN.S (kILEl, mi[ATP L~f}N)
 
COMPUTED At ,4AWLL_VARIAI IN LJY AS -11v--I I
LC.1 ION SWI'PLY L.UNRY. A. 

(1000 METRIC. TONS, MILLLU k[(.L: EWUIVALFNT) 

PF R 111) ASEAN
 
NUi. YFAR INL)CNESIA MALAYIA PtILIPPIF,-S Si-J;APLKF THAILAI\J TCTAL
 

I 19b0 3G7 32 94 1 137 577 
2 1961 3L6 33 9b 8 14Z 5S/ 
.3 196? 326 34 102 F 147 617 
4 1963 337 35 1'.6 8 152 636 
5 1964 348 36 110 8 158 6 6 

6 1965 360 37 114 8 164 6E3 
7 1966 372 38 1Id 8 170 7C6 
8 1967 384 39 123 9 116 731 
9 19oll 398 40 127 9 183 757 

10 IV69 411 41 132 9 139 7d2 

IL 1970 426 't2 13c 9 196 8C9 
12 1971 441 43 1,1 9 203 d31 
13 1972 456 44 146 q 210 865 
14 1973 472 46 l1 9 218 8S6 
15 1974 4d8 '7 1 5o 9 225 925 

16 1975 505 48 162 9 232 5e, 
17 1976 522 u 161 to 239 988 
IS 1977 540 51 173 io 2 7 1'.21 

SOJC.F:
 
fIG.JRFS IN TAELE 7 MLJI.TIPLIt) BR FIUJRES IN TA 6LE 2.
 

IV-4
 



AEJUJSTEH 

PER I GO
 
Ni. YFAk 


1 1(60 
2 1961 

3 16? 

4 1963 

5 1964 


6 1965 

7 1966 

A 1967 

9 I )d 


10 1969 


L 1970 

12 1 7 1 

1i 17 2 

14 1973 

15 1974 


16 1975 

17 1916 

1I 1;77 

S"JRCF : 
SMAI IFR Oif 
I)IFFFRFN(.F 

[Ai LI- 9°. h1A .l t;,\LY' 

(1000 11I-Tkit. IGNS. iMILLI D KL.L L,.-iVALE[NT) 

AIL UWA ii.F VAkITIU,' FUR 3 lItc.;,. SuPPIY SIA tiLIJY 

[NI)(NFSIA M4ALA¥.iA PHILIPPINeS Sii.,4PCKE THAILANJ 

263 13 6 -3 3
 
271 -25 3 4 -142
 
281 
 2u 26 -6 147
 

-?90 -19 -11 ) 191
 
- 300 
 27 -15 -6 -157 

-311 211 -4-10 -162
 
-322 27 -dil -U 161
 
-333 -29 -6
23 -173
 
-34o -. )J 54 6 -178:
 

-31 -31 -4 1114
 

-1 -4 91 
 6 190
 
25 32 93 6 -1S6
 
36 33 
 6 114
 

276 14 
 20 1 209
 
262 35 -101 -6 215
 

381 -27 -:'i -6 67
 
450 -36 -1t -3 -227
 
476 -36 - 1. 5 -234
 

THE AISOLUTE VALJE Il. TAii.E d ANj lAoL 9, riITH ThE 
t;IVFN THE SIt;N FkUM IALI-. 8. 
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TAKt F '-0. ALL fIiJOU NAIINS CNICE, WHFAT.CORN)
 
1 1000 MFTRIL TUNS. MILLF J aI I EJuIVALENr)
 

ADJUSTED ALLDABI. E VAIATITLJ FUR 3 PLRLEN F idPPLY ST4(31LITY 

PF R IO
 

Nn. YFAR INOCNESIA MAL&YSLA 

1 1960 301 2 


2 1961 316 5 

3 19? 326 34 


4 1963 -337 6 

5 1964 109 -36 


6 1965 -360 -36 

7 1966 -372 1 

8 1961 -384 -39 


9 19b8 -348 -40 

10 1969 -156 -2? 


11 1I7O -142 -z7 


1? 1971 16 43 

1i 1972 -83 44 


14 1 973 157 4 

15 1q74 101 41 


16 1975 427 -1 

17 1976 522 -50 


1 1977 540 -7 


SOUR CF : 
SMAI.L.EK OF THE ABSILUrE VALuE 
IIFFFRFNCE (;IVFN THE SIGN FROM 

PHILIPPiN4LS S1,u4'ACRE THAILANJ 

8b -7 -137 
13 -8 -142 
30 -8 147
 

8 -b 152
 
-4o -8 -158
 

-19 -8 -Lo
 

-118 -8 170
 

l1 9 -1I6
 
.3 9 -163
 
4o 189
 

1Ib 196
 
141 9 -233
 
I3b 9 13
 
-30 2 185
 

-156 -9 225
 

-162 -9 -106
 
52 10 -239
 

66 -8 -247
 

11- TABLE t ANJ TA6LE 9, wITH ThE 

TA13LE 8. 
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.1AB.LE Ill Rc CINLY 

I1000 ,4ETR I. TINS 4IL LEk ULt. bE u I VALENi) 

MAXIM$U4 STiCKS ,6ASEiD ON STiOE ,AkWPLILA IW NJPPLY TkENJ, 1';LJ-51 I 

PERIOf) 
NOl. YFAR INDONESIA MALAYSIA PHILIPPINES SINGAPGRE THAILAND
 

1 1960 t64 (+8 101 42 394 
2 1961 5 d3 49 104 .43 407 
* IV62 603 )1 lOb .3 420
 
4 1963 624 52 lit -3 434
 
5 1964 645 54 115 44 448
 

6 1965 668 55 lid '.4 463
 
1 1966 691 56 121 4 It 418
 
8 1967 71t 58 125 ',4 494
 
9 1968 742 59 128 44 511
 

10 196V 76V 1O 1.12 #4 j27
 

It 1970 197 (l 130 43 545
 
1? Iq71 826 o1J 1 '3 553
 
13 1972 856 u5 143 43 580
 
14 1973 87 66 147 't3 598
 
15 IS74 420 ?8J 151 43 615
 

16 1(;75 953 70 155 42 633
 
17 197o 981 72 1s9 '*2 650
 
18 1971 I,2 13 1o3 41 669
 

WO)URCF: 
ST,)F 1;iJ: o.445 5. dl, 7 -#.471 22.b:)7 8.588 

iTANOAWI) FkRI)kS OF FSTIMArk (TAILL- 4) APPLIc,) TO FlJRES IN TABL.E b. 
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T,13LF 1 1 . ALL H-Lia) GkAi ,S (AILE.: htAT , CdJRf) 
( 1000 MtTRIL T[ NS. MILL&iJ RILL 'AL[All J 

MAXI UJM STtUCi(S 6AS:J ON lJE A&JPLI-0 ru JJPPLY TRHLNO, 1960-1,W7 

PFRI0fI) 
Ni). YI-Ak INU N-SIU MALAYSIA 0HAI11PPINES SINGAPGIR[ THAILANd) 

1 1960 648 50 Lio 48 432
 
2 1961 6o8 3 120 5c 448
 
3 1962 6 -j0 [125 1t 465
 
4 1963 112 02 130 53 432
 
5 1964 7iu 64 135 54 4 S
 

760 l'tO 
7 [966 785 68 1 't 56 537
 
8 1967 812 7 Jt :157 557
 
9 1968 840 72 156 58 577
 

i0 1969 870 73 162 18 5'.o
 

6 1965 [6 i,%5 51b 

11 1970 900 15 Lo7 5s 62C 

12 1'f71 931 71 113 oO 643
 
11 1372 964 79 19 1u5
 

L4 1973 997 h2 oLb 63b
2 
15 1974 1032 h4 192 o2 710 

16 1975 11 bOi7 198 j3 733
 
1 I s7t 1104 81 235 o3 156
 
I 1977 1142 91 212 b4 781
 

SflIJRCF: 
ST)F (4): b.341 5.315 3.603 19.931 9.481 

STANCA14) E RkJkS (IF FSI4AIL (TA uLE 4) APPLILJ To I-IGJkES IN TABLL 6. 
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CMPIJTEI) ANNUAL I-AXLJ LUST.S -OK iN-LJdNT]RY t L)[.,VL-S 

BY ASEAN COUNTRY, 196J-1917. JSIN IlIS LIl.'ILiL IAPURTS 

(US $1990) 

PFRI0) ASEAN
 
NOl. YEAR INLUCNFSIA MALAYSIA PHIL IPPINlS :.INGAPtJRE THAILAN) IUfAL
 

1 1960 24)90 104U 2224 13j,3 5b9 31452 
P 1961 25419 1040 Z224 1j)3 8517 
 38281 
3 1962 26?91 104u 2224 1,)2 4 6L00 3 40610 
4 19b3 26291 1040 z,24 LJ3 Io )4! 466 0 
5 1964 2t)291 1046 2224 10)3 16045 4bC'J 

6 1965 26291 22(1 2224 1033 1o45 41d30 
7 1966 26291 22b1 2224 1J-)3 20d It1 52(b26
8 1967 26 ?91 1261 2224 LJJ3 2'd4L 5262b 
y 1968 2t291 22u7 10,3 52u262224 2J841 

I') 19b9 26291 1217 2224 L0J3 22971 t4 7. 

1L 1970 26291 227 2673 L875 2J762 7O7ij
12 1971 26291 2267 uO060 Id5 23762 60255 
i3 1912 26291 2o60 u235 Lo75 2.1)2 60823
 
14 1973 26291 2816 6235 Id75 
 23762 ulJ41
 
15 1974 26,?91 29o5 623 Ld'/5 25151 62523 

16 1975 26291 2 V, 5 62 $5 ld15 2151 6252 3

17 1976 26291 295 u?3.) 1875 25157 6252i
 
18 1971 26291 2W 5 02J5 1a15 21)1 o7 62523 

SO Jk(;F
CAPACITY kFUJ dIRFMi-NTS I-AMM TAtiLt- 12 ' I4I'CS Pf-K TC: f:IXEJ LCS[S OF I18.d, F-.K 
.i('IRAtF AND 13.00 FJk AI)MINIS s~I1lIuN (SEE FaI1SLE 8, K SU .APELIAL REPLHI b. 

IV-9
 



TABLE 21. ALL f-U0 uKAiN:; (kiE, rHLAT, CORN) 
( US $i000) 

BY ASFAN COUNTRY. 1960-1977. USING ti SrURICAL IiPL)k TS 

COMPUTE) ANNUAL FIAt.) L.OSTS FUR IN-CLUNTRY RESLRVFS 

AS FANPFRIOD 
NO. YFAR TNI)ONFSIA MALAYSIA PhILIPPINES SLNGAPCfF TIAILANJ ICTAL 

1 1960 28253 1788 2529 10,f6 94111 43934 

2 1961 29125 1788 252, 1046 9418 439C6 
3 196? 33084 2616 252,) 1046 111t2 47437 

4 1963 30084 2616 2529 1046 17135 53410 
5 1964 30084 2616 2529, 10,46 17135 53410 

6 1965 30084 2616 2529 1046 IT135 53419 

7 1966 30084 26L6 2529 10,+o 23413 5S688 
8 1967 30084 261t 2529 2485 23413 61127 

9 1968 30084 2616 2529 2529 23413 61171 

10 1969 3J084 2616 2529 2529 26116 6384 

11 1970 30084 2616 2529 2572 27032 64833
 

1? 1971 3004 261i 7543 2616 27032 69891
 

13 1972 30084 3270 7543 266') 27032 70589 

14 1973 30084 3575 7543 2660 27032 7C84 
15 1974 30084 3662 7543 2660 30956 74905 

16 1975 30084 3662 7543 2o60 30956 749C5 

17 1976 30084 3662 7543 20o0 30956 74905
 

18 1977 30084 36u2 7543 2660 30956 74905 

SOUR CF : 
CAPACITY RFOUIREMENTS FROM TABLE 121 TIMES PtR TON FIXED COSTS UF $18.80 I-OR 

ST(RAGE AND $3.00 FOR AJ)MINISTiZATItN (SEE TAttLE 8v, KSUJ SPECIAL REPORT #0). 
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---------------------------------------------------------------------

TAuLt: 22. KILE LJILY 

CUMPUIT') ANNUAL VARIAIL: L1SI'S iH-L IN-COUNTRY RLSLERVES 

BY ASEAN COUNTRY, 19o0-19711, USiL HiSrtjRICAL IIPUIS 

(Uz $1300)
 

PE R 1) ASEAN 
NO. YEAR INDONESIA MALAYSIA PIILIPPIiNES SINGAPCil THAILAND ICTAL 

I 1960 26282 1 ltj 2311 1T72 0 3Jd49 
2 1961 21168 233 2311 1012 0 3C850
 
3 1962 28100 
 7v2 2377 ,I 1J951 422L 7 
4 1)63 21809) 792 2371 932 17149 4305'9 
5 1964 17615 tit;5 70 L4073 34950 

6 1965 0 242 3 2j1 C 1134 13934 
*1 1966 0 2423 0 0 22275 24u58 
8 1967 0 0 0 0 u4.J1I431 
9 1968 0 0 0 652 1212 1864 

10 1969 () 1 0 652 2,556 25210 

11 1910 0 U. 307 20J4 25397 30477 
12 1971 0 792 6417 2UO4 13840 231i3 
13 1972 0 2b,43 6c64 2OJ4 13840 25351 
14 1973 0 307b 
 ,664 2034 18454 301 98 
15 1974 0 3159 5219 0 208bb 35276 

1 , 1975 0 3169 5219 0 26868 33276 
17 1976 5266 
 419 5219 
 0 V320 20224
 
18 1977 6291 
 419 5219 )3 0 12022 

SO JRCF:
 
ST RA(;F VOLUMES FROM TAI 1 12 lIMLS PER IN VARIAULE LOSJS CF i15.30 i-uR 
[iNVFNTURY ANI) $8.00 FOR OPERMi IUN: ZLE JAt3L[ 8, KSU SPELIAL kEP[URf ab#. 

IV-11.
 



-------------------------------------------------------------------------------

------------------------------------------------------------------------------

TABLE 22. ALL I-ULGJ GkAINS tICiE, ,.HEAT, CORN) 

(US $1000) 

1960-1971. UING HiSI'iRILAL 14P(RTS
BY ASEAN COUNTRY, 


IN-LOUNTRY RESERVFS
COMPUTED ANNUAL VARIAL: CUSTS FOR 


PF R I )ASEAN
 

TCTAL
 
NO. YFAR INOIESIA MALAYSIA PHILIPPINES SINGAPCRE THAILAND 


4t,6 0 35277
1911 2703
1 1960 30197 

0 0 357A3
27332 1961 31129 1911 
0 11930 49583
2703 

2703 f) 18314 43618 
3 1962 32154 279b 


4 1963 19805 2796 

0 1,+6 7 39843
2656 2103
5 1964 19805 


0 8621 13980

b 1965 0 2656 2703 

C 25024 276b02656 	 0 

0 zbbo 6804 9460
 

7 1966 0 


8 1967 0 0 
0 2703 0 27C3

9 1968 0 0 

0 2703 27913 3J61610 1969 0 0 

23892 33878

11 1970 0 0 2237 27t 9 

0 60b2 2 196 13794 24652
12 1971 0 


2843 13794 28194

13 1972 0 349i 8002 


2843 13794 28520

14 1973 0 3821 8062 


0 33086 43058
15 1974 0 3914 6056 


0 	 2377 0 33086 3S37
16 1975 	 3914 

746 1:048 26516


17 1976 1549 2796 2.)1 

0 30617
18 1977 24698 2796 4377 146 


SOURCE :
 
SIORAGF VOLUMES FROM TABLE 14A TIMES P[R MT VARIABLE COSTS OF $15.30 FOR
 

INVFNTORY AND $8.00 FOk )Pt-ATI(,N (StE TABLE 8. KSU SPECIAL REPORT #6J.
 

IV-12
 



---------------------------------------------------------------------------------

----------------------------------- ---------------------------------

fABLt- 24. jULL ,iNLY 

CnMPIJTIE ANNIJiAL I Ali LUSI S I-,t , I.F~ILk,4L R :. VL S 

BY ASEAN CUNTRY, 19o0-19I/, USIN, ISIdU'ILAL ,1-PURIS 

(US $liJJl 

PER 01) ASEAN
 
NU. Yf-AR IND)ONESIA IALAY),A PIJILIPPI'dLS JING;APCRE IlIAILIN) TCTAL
 

1 1960 39o76 l04o 2224 q16 3 5 !39 j2451
2 1961 47186 LO4U ?224 -)16 15 11 bC5c1 
3 1962 61516 IJ6 224 11t 8589, 94351 
4 1963 81576 10',o 2224 116 3 5 d 1 94351 
. 1964 51576 104a 2224 91 6 1o 0 9 351 

6 1,65 81576 1046 2 2.t 91b 85J9 -;4351 
7 1966 81 576 1Ou.f 2224 91L6 13385 9911 
d 1967 81576 10t e22i 'i6 13385 991' 7
 
9 1968 81576 1Gi'b 224 916 1336 5 J914
 

1o 19b9 81 576 1Ob 
 z24 916 2't329 1k19I 

11 1970 a1i57u ld4u 2221t 016 .339 6 4 1L1726 
12 1911 I1576 1010 2224 2049 33964 120651
 
13 1977 81576 
 104o 2224 5913 33964 124783
 
14 1973 81576 
 1046 /224 5913 33964 1247b-)

15 1974 d1576 1264 c9'124 5973 31964 225001
 

16 1975 81 5 It) 1254 2/24 5913 33964 1250Ci 
1l 1976 bi576 12w', 222' 5973 3J964 125001 
1L 197/ 815/6 12t4 z224 5913 33964 125301 

S f) UkR C 
LAPACITY REOLIKFMENr'S FRiM TA3LE 14' lImEa PLR ION I IX L, LCSL JF .ld.80 FKi(
ST(H;ZA(,F ANI) $3.00 FtJk AIMINI, [KATI(JUN (SL IABLCL 8, KSU SPELIAL kP,,T #,,. 

IV-13
 



TABLF 24. ALL FtJUt) tkAINS (KIL., OiLAt o, CLJt-N) 
BY ASFAN COJNTRY, 1960-19779 d~Li\ tiL SIHTLICAL IMPUkTS 

COMPUTED ANNUAL F IXEJ LUS I F-UK KL6IUN AL HFS ERVL S 

PFR 1OO ASL-AN 
NO. YFAR INU(IJNFSIA MALAYSIA PIHILIPPINLS SINuAPGRE THAILANu T rAL 

1 1960 3cjd 86 d12 2"2' 1.'.6 941a 50751 
2 1961 37540 812 2529 1J46 9418 !1405 
1 1962 81358 1962 252, 1046 9418 90311 
4 1963 81358 L902 2529 1046 941 i 96313 
5 19t,4 81358 19b2 2529 1046 I418 96311 

6 1965 81358 19b2 2529 LU46 9418 96313 
7 1966 81358 196Z 2529 1046 14126 101021 
d 1967 81358 1962 2529 1Ot 14126 [JIJc1 
9 196 H 81356 1962 2)29 I046 14126 101021 

I0 1969 81358 1962 252v 3052 IS 186 1 0bb6l 

11 1970 81358 19o2 2529 u235 22454 114538 
12 1971 81358 1962 /529 o627 22454 114930 
13 1972 d1358 19t2 2529 'i548 22454 117 51 
i4 1973 81358 1962 2529 9548 22454 111851 
15 1974 81358 19u2 2529 9548 5332.3 148720 

16 1975 81358 1962 2!)2 9 :.4 8 5.332 3 148720 
17 1976 d135d 1952 2529 9:48 53323 [48720 
13 1977 d1358 192 2529 9548 53323 148720 

SO1HRCE:
 
CAPACITY kFJUIREMENTS FROM TABLL 141 IIMLS PER ICN FIXED CCSTS UF $18.80 FOR
 
STORAGE AND $3.30 FOR AI)MINISTRA[IUN iSEE r-BLE 8. KSU SPECIAL REPORT #6J.
 

IV-14
 



----------------------------------------------------- -----------------------------

TAdLE 25. kICE 6NLY 
CFlMPUTEIJ ANNUAl VARIAOLL CLS] S FUk KEGIuNAL RLk:IVL-S 

BY ASEAN COUNTRY, 196u-191I, USING rISILJRICAL I4PURTS 

(US $1000)
 

PERIOD ASEAN
 
NO. YEAR INDOtNFSIA MALAYSIA PIHILIPPINtLS SINGAPCGL THAILANO TCUAL 

1 
2 

1960 
1961 

42406 
51074 

1118 
1118 

2377 
2317 

91(' 
9 

1372 
6710 

41952 
62258 

3 1962 87189 111o 2371 9f9 U71O 98373 
4 l43 87189 1118 2377 979 6710 98373 
5 1964 8718) 1116 2317 c52 1110 9d046 

6 1965 17962 1118 2317 652 fllO dbb19 
7 1966 51912 lild 7549 91') 1430a 7586 4 
H 1967 4986 5L3 7549 1'd4 1430( 28936

9 1968 11044 2283 7549 L5d4 143b 36166
 

1o 1969 11044 25633 *5L -d Iid4 26003 46143 

11 1970 11044 2563 7549 
 052 36301 581C9 
12 1971 11044 2-503 3215 2190 36301 55313 
13 1972 11044 2563 885 
 63b4 30301 51177 
14 1973 11044 20-d dd5 o364 3u301 56711 
15 1974 11344€ 1351 d5 '5672 36301 55453 

16 '75 11044 1351 8d5 18b4 36301 51445 
17 1976 11044 lIJ5 b5 ldb4 36301 51445
18 1977 11044 1351 885 18b4 24191 39935 

SOIURCI : 

STIjRAL;F V(oIlJuES FROM TAIBLE 14 TIMFL PLk IUN VARIAOLE CLU. UI- $15.30 FuK
INVFNTI(,Y ANO 18.00 FUR LJPLk4[I1,IN INEUAI IVE BALANCES AT SAML R<ATE PER eiT. 

IV-15
 



--------------------------------------------------------------------------

---------------------------------------------------------------------------------

TABLE 25. ALL -ULIJ RAIii (KIL-, WHrAT, Cu'.N) 

COMPUTEd ANNUAL VARIABLE LUSIS UOR REGIONAL RLSLRVES 

BY ASEAN LOUNTRY. 19ut-1977@ USIN , rIlSfLPILAL IMPOKTS 

(US idu00i 

PEFID ASLAIN
 

NO. YFAR INUJNESIA MALAYSIA PhiLIPPINLS SI1AGAPCRE TIIAILNJ I GTAL
 

1 1960 39424 932 217J 1118 '266 49443 

2 1961 40123 932 273 di 636 45203 

1 1962 d6956 2091 2703 0 6)& 1123c2 

4 1963 86956 2091 2(03 4o6 606 9282d 

5 1964 d6956 20901 2703 1025 606 93d1 

6 1965 6u731 2091 2703 L63 106 73468 
7 1966 58)49 2097 1316 1445 1509b 849C5 

8 1967 419 13J5 7316 1012 1509 210 
9 196H 7223 39b1 1316 979 l4120 33599 

10 1969 7223 39b1 731o 3262 17',4L 397C3 

11 1970 7223 3961 7316 l Uu/ 2199 49163 

12 1971 7223 39bl 5a22 10o3 23999 48091 
13 1972 7223 96L 58'25 10205 23999 51213 
14 1973 7223 3542 5825 1J2J5 23999 50194 
15 1974 7223 919 5b2: 0:,? d 56992 79.qI 

Ib 1')75 1223 919 5d25 2.23 tb992 134A2 
17 1976 7223 979 582! 3 5a992 73442 
18 1977 7223 979 5825 2423 41474 57924 

STORALE VOLU,,MES FROM TAOLLE 14 TIME: PER TGN VARI ABLE CCSTS OF $15.30 FUR 
INVENTORY AND idt.00 F(J tLYFRArIUN (NuA[IVE tIAL#NLLS AT SAML 9AlE PLR MT). 
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-----------------------------------------------------------------------

TABILE 31. KILE 
O.NLY
LOMPJTFO ANNUAL F IXEU LUSTS fUf. IN-CXWJT RY t SLVES 

LY ASEAN CJUiJTRY, *96U-1977, A:JSUM.II'GLM1;WPJkl tLJJSV4ENS 

(t.Us $1000)
 

PF kI JD ASLAN
 
NO. YFAR INOONFSIA MALAYSIA 
 PHILIPPINLS dNGAPFCRL THAILAN) ITAL 

1 1960 24590 104o 2224 9:)q 
 3589 374C8
2 1961. 24590 1046 Z224 
 )9 5819 374683 1962 26291 1134 
 2224 9d 
 V 391
4 1963 26291 1134 2224 
 10,90 d5b 9 J932H
5 I 64 21291 1134 
 2224 1090 
 d58, i9a2 b 

6 1965 26291 1744 2224 109 d58, 3)938
7 1966 26291 1144 2224 
 1090 1.)38 511 ,7
d 1967 26291 1744 
 2,,tl idO 
 19838 51841
9 1963 26291 1744 2818 1)90 1od36 51841
10 1969 26291 1744 
 2dId 1090 229(7 )49bU
 

11 170 2u291 1744 
 3270 
 14d2 22977 55164
12 1971 26291 
 144 b 06U, L8t5 229(1 d 47
13 1972 26291 1744 
 tc.O) 1d85 22977 58947
14 1973 26291 1744 U000 
 175 22977 58941
15 1974 2629i 29u5 
 b00u 1l5 23544 60 135
 

16 1975 26291 2965 
 o060 
 1d75 23544 60735
17 197t 2t,291 
 e b5 6060 lot5 2.3544 t073518 lq77 26291 29o5 
 uoo0 
 1815 23544 60735
 

SOURCE: 
CAPACIrY RFUUIREMENIS fAbL- 16' [IMES PER UNFROM IXED LUSTS UF $Ib.8,J FUtRSFORAGF AND $300 FOR ADMINLSTAT1UN (SEE TA13LE 8, KSU SPECIAL RLPU1k #6). 
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TABLl 31. ALL i-i)j GRAI;NS (kILL-. .'iEAT, CukNI)
 

CUMPUIEI) ANNUAL FIXEL) LU.)ZS ILi LWi-LUUNTRY ,<LS[:kVES
 

IMtUI AGJUATENTS
BY ASEAN COIJNTRY, 1960-191l, ASSUA4ING 

(uS $i10O) 

PEIOI) PF R 01) 

NO. YFAR INDCNFSLA MALAYSIM PHILIPINES 

1 1960 28253 1308 2529 

2 1961 225 1 L308 25/(0 

3 1962 30084 20o 2 52y 

4 1963 30084 21 oJ 52,y 

5 1964 30084 2L60 2529 

2160 2521 

7 1966 30084 21b0 2 29 

8 1967 30084 2£b%) 2965 

9 1968 30064 216 oJ 

10 1969 30084 2180 29cu5 


6 1965 30084 6J't6 


11 1970 30084 2ldJ 22 

12 1971 30084 21b3 5913 

13 1972 30084 2Ia0 59)3 

14 1973 30084 2160 )97i 

15 1974 30084 33183 5913 

16 1975 30084 3183 5913 


1I 1976 30084 31iu3 5IY73 


I8 1977 30084 31b3 ,913 


SO]LJRCF : 

CAPACITY kE0UIAEMENIS F ROM IAdLIL 16 TIMil ES 
STURAGE ANt) $3.00 FOR AOMNiSTATIUN (S1E 

SIA;APURL 

1046 

1046 

L0'+6 

10%6 

1046 


1O.*6 

i439 
17J) 
2529 

572 

2 72 


2b60 
2660 

2660 


26b0 
2o60 

200 


Pi TLN 
TAdLE 8. 

SLAN 

THAILAND TOTAL 

9418 42554 
9 4 18 '2554 

9416 452;7 
v"41 45257 

9416 45251 

9418 45257
 
21359 568148
 

21059 57727
 
21059 57988
 
21713 5S41i
 

21713 59514
 
21713 62522
 

21713 62u10
 
21713 62610
 

3395C6 72856
 

30956 72d56
 
30956 72856
 
30J56 72856
 

f IXEJ LUiSTS bF $18. 80 FUK 

KSU SPECIAL REPCRT 96). 

IV-18
 



----------------------------------------------------------

TABLE 32. R|Li UNLY
CO]MPUTED ANNUAL VARIAllLt UOSIS FUR IN-LOUNTRY RFSi:RVES 

BY ASEAN COUNTRY# 1960-L71, ASSUMI4NG IMPuT ACJUSTALNTS 

(US $1000) 

P~~J0--------------------------------------------------------------------PE kI ODASEAN 

NO. YFAk INDONESIA MALAYSIA PIAILIPIJLNLS SINGAPORE THAILAI D TCTAL
 

1 1960 222 
 l11a 2377 
 1025 559 
 31361
2 1961 20784 61)9 2371 
 979 2518
3 L962 28100 1212 2377 
919 
46b 6244 3d3994 1963 14306 979 23717 11o5 6710 25537
5 1964 19106 Llb5 2377 166 
 940 2174 

t) [965 3309 1864 2377 
 bt2 3355 11557
7 1966 0 1538 0 0 21203 22741d 1967 0 180 3076 233 4334 78299 1968 2423 
 0 1538 4,6 1)159 145E610 1969 1212 233 
 2330 
 313 2,i5 6 2d706 

11 [910 1817 10 345 1584 
 2234 29810
12 [911 1491 o0o 6411 2004 1941 261V13 197? 1631 
 1398 6105 2004 2)411 31549
14 1973 1538 
 1351 6291 
 1165 21483 3182b
15 1974 1584 3169 
 54,52 
 326 25164 3595
 

16 1975 1584 2263 
 5872 
 0 23341 330 67 1976 4241 
 1351 56o5 792 15471 2754018 1977 3448 1 lt- 5118 419 3994 2045,
 

sflUk LF:

STORAGF VOLIJMFS FRL)I. TABLt 18 TIMES PEk TUN VARIABLE COSTS OF 115.30 FGkINVENT(OY AND $8.00 FOk UPL-RATUN (S~t TABLE 8, KSU SPECIAL REPUOT 6). 
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--------------------------------------------------------------------------

--------------------------------------------------------------------------------

---------------------------------------------------- --------------------------

TABL.E 32. ALI. i-UJU LkAINS ( I PAUwHhAT, CLIkN) 

ANNUAL VARIAhLt LOSTS FIJI% lN-tLiJWTkY rLSKVL.CuMPUTEC 

COUNTRY. 1910-L97 7 , ASSU,1146 1i-L)tkf AGJUSTAENTBY ASEAN 

(US $1300)
 

ASEAN
PERIOD 

NO. YEAR INDONESIA MALAYSIA PHLILIPPILES SINGAPCRE THAILAND TCTAL
 

2656 37146

1 1960 30197 139Y8 2703 7-Y2 


3448 2)07d
2 1961 21156 11b5 2703 606 


v040 4st5C7

3 1962 32154 2330 2703 260 


946; 25d6311743 1711 /-103 166
4 1963 

7456 34112


5 1964 21949 2004 2703 0 

0 191L 2103 0 1)452 10o6b
6 1965 
U 0 225')8 331337 1966 8668 1957 


0 186 3169 1538 4846 9739

8 1967 


26794

9 1968 13601 0 1564 L17 9186 


885 2377 2703 23207 35S16
to 1964 	 b-4O4 


20038 36534

11 1970 10205 4bo 	 307u 2749 


63d4 14373 32361

12 1971 	 d528 699 2377 

17056 36349
13 1972 9367 2330 	 4753 Z 8 4 'J 


t592 15564 33924
14 1973 	 8947 18b4 1957 


9180 3432 4194 140 33086 500C2

15 1974 


2blO 301o 0 19665 34438
16 1975 9087 

j635 16357 367f8
11 1976 12908 2423 	 [ +4 5 


2Yo 70

18 1971 19572 2516 	 3355 6V9 3128 


SnURCE : 
$15.30 FOR


T0RAGF VOLUMES FROM TABLE 16 TIMES PER TON VAt<ABLE1 CCSTS OF 


TA6L-E KSU SPECIAL REPURr #6).
INVFNTORY AND $8.00 FOR UPERATIbN (SE- o, 


// 
I V -2 0 	 . i:)"' 




---------------------------- 
------------------

-------------------------------------------------------------------------------

-- -- -- -- - -- -- 

TAI3L- 34. klCE ONLY
 
COMPUTEI) ANNUAL FI XtJ (UOSIS 
 I-Uk kt, I UN4L RESERVES
 

BY ASEAN 
 COUNTRY. 19bJ-19ll, ASSUt41NU IMPUkI ALJUSTMENTS 

(US $1000) 

PEMI• n 
NU. YEAR INUONFSIA MALAYSIA P1IILIPPINES ASEANSIN;AP0IRi- THAILANu TCTAI. 

1 1960 20492 
' 1961 20492 
3 I1 s2 3352d 

4 1963 33528 
5 1964 33528 

6 1965 
 33528 

7 1966 3 .5?8 
8 1967 33528 
9 1968 
 33528 


to 1969 33528 


11 1970 
 33528 
12 1971 33526 

13 1972 
 33528 

14 1973 
 33528 

15 1974 33528 


16 1975 33528 

11 19o76 3 3 52d 

18 1977 33528 


.SO URkI t; :-


CAPACITY 
STIfIZA(; 

-
-

REUUILMENrS 

AND $3.00 FOR 

1046 
1046 
1046 

2224 
2224 
2224 

916 
916 
916 

6589 
6589 
8589 

33261 
J327 7 
46303 

1046 
1046 

2224 
2224 

916 
916 

8589 
6 5d) 

46303 
43G3 

04O.u 

l04 
1 04b 
104o 

104o 

Z224 

2224 
2224 
2224 

Z224 

916 
916 
916 
916 

916 

d5W9 
d58k9 
d589 
d589 

d807 

46J3Jj 

46303 
46303 
463C3 

46521 

104o 

1046 
1046 
1046 
10+6 

2224 

222, 
2224 
2224 
2224 

916 

s16 
2485 
24ts5 
2485 

0801 

6307 
68)1 
dt07 
j801 

46521 

t6521 
480)O 
480SO 
48090 

104)6 
1046 

2224 
2224 

24d5 
2,48 5 

87 4bCC 

1046 2 

-
-
 -

I-RUM TAt3LE 20' 
AMINISTKAIIUN 

8807 
22 4 24 5 661 4 6J0 

48090 

-- ---------------------------------. . . 

TIMES PER TUN FIXEJ LGSTS Uf- 118.80 FL<(St:E TAOLE 6. KSU SPECIAL RPUAT #6). 

IV-21
 



TABf1U 34. AL L I-OUd G, A[ NS (kI Lt-., wiLA I, LiRN)
 

COMPUT-D ANNUAL f-IxEL) L.bLJS S I-Guk Ri-Lj|NiAL KI.SFRVLS
 

BY ASFAN CflUNTRY, 19b0-191/, ASSUMING IMPUII ALJUST-4NTS 

(US $1003) 

PFR I01) 

NIO. YFAR INDCNESIA MALAYSIA PHIL [PP[NES SIN6AIUR{E TIIAILAND 
ASEAN 
TGTAL 

L 1960 
2 1961 

3 1962 
4 1963 
5 1964 

18443 
18443 
34749 
34149 
34749 

872 
7 2 

872 
1112 
872 

2529 
z529 
25Z9 
252v 
2529 

1046 
104b 
1046 
1046 
i046 

9418 
941d 
A41 b 
"141o 
9418 

323CE 
323C8 
4do 14 
d614 

460 14 

6 
7 
8 
9 

10 

1965 
1966 
1961 
1968 
1969 

34749 
34749 
34749 
34141 
34749 

812 
872 
812 
d12 
872 

25/9 
2529 
2529 

l2 
2529 

10Jt 
10'. 
£046 
I0 6 
146 

941u 
9418 
9418 
"$416 
1)41t 

4d614 
48614 
46614 
46614 
46614 

11 

1? 
13 
14 
15 

1970 

1971 
1912 
1973 
1974 

34749 

34749 
34749 
34749 
34749 

812 

872 
872 
81; 
d72 

2t29 

2529 
2529 
2529 
2529 

2093 

2093 
3314 
3114 
3314 

"41d 

9418 
9418 
9418 

163181 

4 F
49061 
5CiA2 
50882 
5co 45 

16 
17 
18 

1975 
1976 
1977 

34749 
34749 
34 749 

612 
d12 
d12 

2529 
2529 
2529 

3314 
314 
.314 

l1~ld[ 
10181 
dld11 

59o45 
59845 
59045 

SOURCE: 

CAPACITY REOUIREMENTS 
STflRAG; AND $3.00 FOR 

I-ROM TA8LL. 20 TIMLS PER TCN 
AIMNISfRATLiN (S.i: IABLL 8, 

FIXE ) CGSTS U $1 d. 
KSU SPECIAL RLPURI 

8 1-Of 
#61. 
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----------------------------------------------------------

TABILE 35. RiL- t.NLY 
C[MPUTHI) 
ANNUAL VARIABLt Lt ,IS FOR kENIUNAL RCSLRVES
 

HY ASFAN COUNTRY. 
1960-1911# 
AlUI ,L L'ifjkir AcJUS|MENTS 

(US $1000)
 

PFHOASLAN
Nil. YEAR INOi-NFSIA MALAY&jl 
 P1LiVPt-'I.LJ SINjAPcIE IHAILANU 
 I(J L 

1 1960 
 21902 
 1118 
 271 9(9 
 )IJ 35556
2_ 1961 /1902 
 1 1Ii
3 1962 35t35 111d 
2377 919 .)80 35556
231-y 
 V19 
 9180
4 1963 35835 494d9
1li 
 2 317 
 919 
 I1dO
5 1964 494 9
35d35 
 Illd ' 1d0 4' 4 ,
 
z311 
 9 


6 1965 
 35835 
 llb 
 2311 
 919
7 1966 vi18G
34018 49481,
1i1d 
 1396
8 1967 13095 )Idu 46213
1118 
 1396 
 559
9 1968 13095 )Ldo 25350
559 
 1JI;d 
 t510 1969 9180
13095 2415I
55d 
 1.59 
 .)413 25024
 

11 1970 
 13095 
 559 
 139o 
 559
12 1911 Y413
13095 25024
559 
 1012
13 '19197? 941J13095 2511d
559 
 1J7z 2o56
14 9413
1973 26195
13095 
 559 1072 2?.'36
15 1-14 9413 267S5L.1095 
 559 
 1012 
 2056 
 9413 
 26795
 

16 1975 
 11095 55 
 Lu z 
 IJ),
11 1976 11 941314095 25 7 
1498
18 1971 13095 

1012 9413 25:)3'1
559 
 lole 
 31)t 9413 
 25537
 
s OUIR CF :.So{(FV~MSIIJSrIJRAi;f VfIL(JMFS FRUM A3L~ IE ~ u . . . . . . .TA13LL 20 ALJECssOINVENTRY Aqfj TIMES P~k TUN VARIA3LE L.cEK----------------------------------------------------------------------------ib.O0 FL]k U COSTS OJFtP{T16mj iNk-6AFIV- $L5.3C FoliBALANCES AT SAME RATE PER MT). 
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---------------------------------------------------- -----------------------------

TAKLE 35. ALL. i-UtD GIAlNa {(RICL. ,vHi:AT, CLikNi 
HY ASFAN CCUNTRY, 1960-1911, A~ssMIN6 IMPJRT A0JJSTilENIS 

COMPUTE) ANNUAL VAk[Ai3LF LusIS fuk REGIUNAL RLSERVE 

(US $10103)
 

PFRIOD ASEAN,
 
NI. YEAR INDONESIA, MALAYSIA PrHILIPPINLa SL'JuAPURE rHAILANO IiTAL 

1 1960 19712 932 270'j 11.18 1.)J66 34531 
2 1961 19712 932 2703 1118 10066 34531 
3 1962 37140 9i2 27,33 1118 13066 59 
4 1963 37140 932 2103 hlid 10066 5195) 
5 I964 37140 932 2703 1012 1)066 51913 

6 1965 33971 932 l103 1025 lJObb 4d6S1 
7 1966 33971 93.2 912 919 1J6 b 46880 
8 1967 8621 ,32 932 ,j79 10066 21r.-G 
9 1968 b621 52 932 .079 1UOoo 2125U 

10 1969 8021 U52 932 1072 10,)66 21343 

1i 1910 8621 o52 92 22j7 10J66 22508 
12 1971 8621 652 932 2237 113066 22508 
13 1972 8621 6b2 932 3 t2 lo6ob 23813 
14 1973 8621 652 932 3542 10066 23813 
15 1974 8621 652 932 3542 19432 33179 

16 1975 8621 652 932 1538 19432 31175 
17 1976 3621 652 9j2 L 19432 31175 
18 1*1 d21 (52 9-2 153d 1)432 J1175 

S (1J0 Ch :
 
STUKAGE VOLUMES FRH]A4 TAtjLE 20 [IMES PEK TLGN VAKIABLL CUSTS UF 15.30 FGR
 
INVENTORY AN) $8.00 FUR UPFR4iALN (SLE TAtLE t, KSb SPECIAL REPLR[ #61.
 

IV-24
 


