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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 counlLiies
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 198).

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 110 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-
Jjustments. All four include a mix of in-country plus ASEAN regional reserves,

and all are capable of achieving stability in annual supplies within the



targeted +3 percent of total food requirements in cach country. ‘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 MT 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
Location ¥ Trade Trade Trade Trade
In-Country: 1,434 1,393 1,718 1,671
‘Indonesia 603 603 690 690
Malaysia 68 68 34 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 arnd 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 Ml for rice reserves, and from 3,411,000 MT to 1,368,000
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.

a .
It 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.,

xi



Summary Table 2. Average Utllization of Reserve Capacity

(Percent)
1.Rice Only 2. All Food Grains
Alternative >y "yictorical B. Adjusted | A. Historical B. Adjusted
Location + 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 07.4
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 39.6

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 érain 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)

Alternati N 1. Rice Only 2. All Food Grains
rnative A, Historical B. Adjusted | A. Historical B. Adjusted

Location + Trade Trade l/ Trade Trade
In-Country: 79.2 100.6 92.2 117.7
Indonesia 33.5 3.9 39.1 54.8
Malaysia 3.4 3.9 5.0 5.0
Philippines 7.0 8.1 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.

xii
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Under the adjusted import (export) alternatives, the in-country reserve
costs include the computed costs for the adjustments. For ASFAN 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 1s
referred to Special Report lo. 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 concerre 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 Banos, Philippines.
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SECTION 1

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
cavsed 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 ¢ ~p year
ASEAN daily requirements total about 102,000 metric ton, milled rice equiv-
alent. This daily requirement is distributed by country and grain source as

follows:

>



Projected 1979-80 Daily Requirements 1/
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 1,570 5,010 17,380
Singapore 490 380 30 900
Thailand 23,200 270 1,270 224,740

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. 1t
requires distribution among 258 million people an average of 0.87 pounds of
milled rice each day. In equivalent whole grain, it corresponds 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 MT to a surplus of 1,353,000 MT (see Table 8, Page

+

2-31 ) -~ a variation ot 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,

1-2
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-44 percent to +28 percent in Singapore, and -10.5 percent to +20 percent in
Thalland. These imbalances have occurred even after activities to offset the
wide fluctuations in domestic production, including (1) 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, aud 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 much 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-plarned food security reserve pro-

gram. The recently-formed ASEAN 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 mrst 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 additicns 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.

1-4
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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
University Food and Feed Grain Institute for world-wide technical assistance
In grain 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 provideg a general framework with-
in which many alternatives can be evaluated; the evaluations can be made in more

detail in those dimensions of direct concern to policy makers and grain management

1-5
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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 1s hoped that the analysis ana 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 basis;

Methodology for Testing Alternatives

The methodology used to test alternative security reserve programs is
based upon the historical patterns of food grain production, internativonal 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
IT and IIT 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)

1-6

9



in the KSU Food and Feed Grain Institutc "User's Cuide to Computerized Svstem

for Feasible Agribusiness Development,' Volume 2, Computer Programs: Spoclal
Report No. 2 Revised August, 1979. The system is written in lortran 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 stéps 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.

. 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 IT.

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

prepare summary tables, as illustrated by Tables 2, pp 2-2 and 2-6.
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II.

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).

Fit historical time trends to the per capita quantities utilized for
consumption, and plot the results, as shown in Section 2.

Compute the year-by-year deviations from the long-term trend in avail-
able per capita quantities (Tables 7, pp 2-28, 2-29).

Apply the historical population figures to compute the annual tonnage
deviations from trend (Tables 8, pp 2-30, 2-31).

Compute the historical deviations in excess of those within targeted
stability ranges (Tables 10, pp 3-4, 3-5).

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

security reserves, as shown in Tables 10.

Testing performance of alternative security reserve programs

9'

10.

11,

12,

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).

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).

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).

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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13.

14,

15.

16.

year was used for all ASEAN alternatives studicd (sce Tables 15,

pp 3-7, 3-8).

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).

Repea® the procedure of Step 9 to determine the annual transactions
with in-country reserves after stabilizing trade, as shown by Tables
17, pp 4-9, 4-17).

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,

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

actions with world reserves.

IITI. Measuring cost-effectiveness of alternative schemes

17.

18.

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

pp 5-4, 5-17), and apply appropriate per ton fixed costs te 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.

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.

Sum the fixed and variable costs Lo obtain estimated total costs of
In-country reserves under each alternative, as shown in Tables 23,

pp 6-4, 6-9.
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20.

21.

22.

23.

24,

Repcat 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).

Sum the estimated total costs for in-country reserves and the esti-
mated total costs for regilonal reserves to obtain the estimates of
combined total cost under each alternative, as shown in Tables 27,
pp 6-7, 6-12,

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,

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 adjustnent.

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 Tables 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 resarves (Step 25) to obtain com-
hined cost estimates for each alternative lnvolving 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-effectivenecss. 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 noted 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 triggers 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 1I.
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SECTION 2

TRENDS AND INSTABILITIES IN 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 1s 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
Nations mid-year population estimates. The results can be seen by comparing
the total tonnage figures in Table 2 with the corresponding grams per capita
figures in Table 4. The units in both tables are expressed in terms of milled
rice cquivalent. As indicated 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. RICE ONLY
DOMESTIC CONSUMPTIUN 8Y CUUNTRY. ASEaiNe 1900-1677

—— > o e T e D D P T . D AP W A S D M e R A W SIS M W D B M N P e . = TEA S s G A M S TSR T WD LS S SN ML T TS W G W S am e S

(1000 METRIC TUNSe MILLED KICE EQUIVALENT)

PERIDD ASEAN
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPORE THAILAND TCTAL
I 1960 5900 814 22174 192 4075 17255
2 1961 9525 Thy 2334 192 4420 1726¢
3 1962 10431 893 2432 162 5272 L9155
4 1963 9250 865 2403 217 5334 18129
5 1964 9625 9317 2543 161 4994 182¢€0
6 1965 Gali 992 2628 192 5123 18412
T 1966 9846 982 230l Y5 0470 19820
8 1967 9771 885 2811 177 5241 L8883
S 1958 10827 93¢ 2921 215 2055 20526
10 1969 11905 980 2993 189 1078 23145
Il 1970 12369 1035 3167 2417 6773 23611
12 1971 12846 illo 3309 2959 6106 23090
13 1972 13324 1172 3343 241 6864 24954
L4 1973 14046 1172 3299 191 1266 25914
15 1974 14531 1265 3237 129 1557 261719
16 1975 15166 110 3407 Y5 1432 212¢%1
17 1976 15891 1118 3476 ld2 6965 27632
18 1977 16365 1203 3548 14C 7113 28419
SOURCE:

TABLE 1, 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 ncar-
ly two kilograms for Singapore, reflecting increasing substitution of vegetables,
Fish, poultry and other foods for rice in the Chinese diets of that country.

Perhaps even more striking from the [igures in Tahle 4 is the relatively
large year-to-year variuations around the trends in per capita ‘supplies of rice.

The "RSQ" values indicate that the trend lines explain only a small fraction of
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Tasvbe <« RICE ULNLY
DOMF STIC CUNSUMPTIUN B8Y LOUNTKYs AStEalNe 1900-1977

FXPONENT IS 1.00

— o D Y VD S D FES Eh W e A i W =y D) D = AP - ) S e T A S . - A S . Gt T O D G S P W WP R T T M M D P D o e e e =

(GRAMS PER CAPITA PeER YLARe MILiLtJd RICE SQUIVALENT)

- - . - e . . —— . A . M . W S R W D W i D - e . T P v — . N " W W D e e . —

FERITOD
NCo YFAR INODONESTA MALAYSIA PHILIPPLived SIWGAPCRE THATLANU

—— e - — D = - —— Y . — > - - - A " —— e - T M . M S M e e - S 6 W S D G Y . P T S - W T TP D S = GAS S m— G

I 1960 105415 LU2 944 H43l5 117356 152416

2 19l 992313 Yobol daldo Lislal 16J)54¢&
3 1962 Ie2il U6 323 d494%00 924606 185503

4 1963 92102 Y9523 82113 120358 1829342

5 1964 93571 L4623 vind9Y doHd3y 169260

6 1965 9973 107721 32120 LUOd4d) l64341

7 1966 Yl 259 L03 oYy 12319 15092 201250

8 1867 88337 90957 83360 a9 394 15807¢

9 1468 $99400 Yliab o4l0ob L0639 S 1653546

10 1969 102241 YUY vdbls 926+ 1 20)603
11 1970 103532 YYolH vb48L L19324 185225
12 1471 L4771 luelyy BL YL 122 1+% L62870
13 1972 105840 10949 85740 L3340 & L77973
14 1973 108757 103629 8ll20 al2l5 183066
1% 1974 104627 lubbau4s lo3lo Yblué 185311
16 1975 1114482 v 991l . b0U0VY 4lcl e 177502
17 1976 113810 YuYyil {9451 19825 162128
lda 1977 114217 9551 4 10792 aléhl 161073
YBAK 1016993 .75 100317.48 a245%0.081l 592820.03 173G76.%44

B 10725 .72 22519 -l16lebl =-L1Y72.74 295443

KSQ Cee250 Jeu &V Je )94 Y J.2UJl Ve01l1l7

SYX 69574 .317 S5Y106 .14 309L.49 21L7135.35 14941.4c

SH Z9H . 608 obeld lo/.71 9d0 .10 eloe.81

- — — — T U - —— e — —— . MR 0 G . P P At WS wme mp et et e G . S . S (S D b A S A S T - Aee A A oo

SOURCE:
FTGURFS IN TaBLE 2 OLVIDED nY FLOURES 1IN TABLE 3.



the variation which has existed in each country -- less than 6 percent for
Thailand, Malaysia, and the Philippines; and only about 20 percent for Singa-
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-

companying charts are reproductions of computer plots made in the run generating
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TAGLE 2. wblb LuD vivalnd (nlobe wWHEATY LUIN)
DOMESTIL CLNSUMPTLUN BY CUUNTRYs AScAive Lwcu—Lad?

(LOGO METRIL TuNse mllbted kit EwUIVALENT)

PFRIOND ASEAN
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I 1%60 113¢4 L1luw SLac celd 4104 2J050
2 1661 LOE9I3 luv e 3201 el 1456 19952
3 1967 12231 L2U3 3427 a2 5303 22a50
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19 1lves 13350 L33y 4q43b 3ol 71164 2cotLi
11 1970 Lau<8 L30? 4730 BYAC udYl 21415
12 1671 14731 Léou 4494 314 6254 211t3
13 1v/2 1114 Luvyy Iy 34 1029 29122
l4 1973 15642 154 H50J1 L1 714306 3021¢
15 1874 16372 lo73 LIul 2U6 usd3d 220%0
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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 polnts 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 1is 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 the sixth,
slightly below the seventh, far below the cighth, slightly below the ninth and
tenth, close to trend the next five successive years, and above trend by increas-
ing amounts the last three years. The corresponding uumerical 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 sccurity 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
simulated deposlts 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-
ulated deposits in 1977 are larger than for the rice caso.

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

alternative food sceurity reserve programs is to determine whether reserve

2-9



{

0T-2

l
N

v

PERIOH)

1

10
I
12
13
14
L5
16
17

18

1360

lyol

1962

1963

1964

1465

19656

1767

1368

1969

1973

191

1972

1973

1974

1975

1976

1977

FLGT CF OBSERVED ANL ESTImaILO DATA

TAGBLE 4« RICE UNLY

iNRUUNEST A UNIT IS GRAMS PEK CAPITA X LJdU  (kSU = Q.4253)

Je 228. 451. 685. 9l14.
-cl/.l.ooal..-.loo.ol.-..l.o..l....i....x....l.o.-lol

I
|
I
-1
I
~1
I
|
I
-1
1
-1
I
-1
I
-1
I
=1
I
-T
I
-1
I
-1
I
o |
i
-1
I
i §
I
-1
I
-1
I
ol |

L142. 1571. 1599, 1827. 2GC50.

..I....I....I'...I....I.. ..1.0..‘-...1....‘....1



T1-¢

PERIOD

19

i1

12

13

L4

15

16

17

13

1560

1361

1962

1763

1364

1365

1966

1367

17168

1369

1972

l1e71

17272

1973

1974

PLLT UF U35ERVLY Awo £5TIMailu vATa

TAuLE 4« ALL FOCY GHAINS (KICE, WHEAT, CuRNI -
iNOUNEDSTA UNIT IS uwRAMS PER CAPLTA X i20 (R3u = 0.3511)

O. 204, 5¢d. 1932. 1057, 1541 1305, losye. 2115, 23711.

.l//.l....l--..‘.-..l-...1...0‘....‘..'.x.o..l.nna[-.a,lo.o.‘.o..‘o..'[-...‘.. .l‘...“...'l..'.[...'l

I
-1
1
-I




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 1s 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.
Howevei, 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 describted 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
plcture. 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*t status precludes the nced 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 nof 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 isthis 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 overruns in another country the same crop year,
This is as true of rice as It Is of the three lood graing taken topgether, As
a result, the coefficient of variation for ASEAN as a whole is signilicantly
less than that for any of the individual member countrics. Tho extreme devi-
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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SIMULATED REQUIREMENTS FOR RESERVE TRANSACTIONS
WITH AND WITHOUT STABILIZING TRADE

The requirements for annual deposits to and withdrawals from security re-~
serves under alternative programs follow directly from the charts and analysis
presented in Section 2. The simulated annual requirements under cach 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 A 3 percent, needed reéerve transactions, reserve stock levels and
stability benefits all would be increased. However, the reserve program would
tend to become massive, and might interfere with food policies and programs
within each of the participating nations. It is for these reasons that the
b 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 comphrability and for potential workability under ASEAN

conditions. The four basic alternatives studied are:

Alternative 1-A. Security Reserves of Rice Only, Using Historical

Trade Patterns

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

Trade Adjustments

Alterrative 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:

Regional

Reserves:

In-country
Facilities:

Regional
Facilities:

In-country security reserve stocks arc 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 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.

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 capaclty 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.

The regional grain reserve storage facilities are taken
as comparable to the in-country facilitles. The loca-
tion of these facilities is not specified, so long as

3-2
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they are in linc with normal marketing channels.
Regional facilities might be divided among the 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 cach 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 cffective 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 1-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 cxcess 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 TV) 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 1-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 nced 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

3-3

n



TABLE 10. RICE ONLY
(1000 METRIC TUNS. MILLED RICE EQUIVALENT)

NEFDED TRANSACTIONS WITH RESLRVES FCR 3—-PERCENT SUPPLY STAEBILITY

< s . ——— T D > o D S P T > e v W e T S W D T UMD S ST Lt G G o oy S At S S St e e S R e R b S M S e v e ww S S S e s oo

- A - W WIS G D N i S e o P - . GuD SR R S P e S GO G g SUD GN WU G Gmh ED S S D S e T D A ) D AR L A U S e oy S -

PERIOD
NQO. YEAR INDCNFSIA MALAYSIA PHILIPPINES SINGAPORE THAILANU

1 1960 880 Jd 0 2 -3171
2 1961 205 -19 0 0 -167
3 1962 795 12 0 =22 235
4 1963 -135 0 0 L9 133
5 1964 -90 2 0 =27 -66
6 1965 =576 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 -b 0 0 152
11 1970 0 0 b6 49 239
12 1971 0 17 166 01 =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 -8 6 0
17 1976 113 -59 0 a -3717
18 1977 22 0 0 2 -441
SOURCE:

FIGURES IN TABLE 8 MINUS THOSE IN TAOSLE 9'.
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TABLE 10. ALL FUOD GRAINS (KiCLE, whEAT ,CURN)
(1000 METRIC TUNS. MILLLD RICE EQUIVALENT)

NFEEDFD TRANSACTIONS WITH RESERVES FUR 3-PERCENT SUPPLY STABILITY

PERICD
NO. YFAR INDCNFSIA MALAYSIA PHILIPPINES SINGAPORE THAILAND

1 1960 846 21 0 -14 -31¢
2 1961 35 0 0 -16 -126
3 19672 1027 44 0 -18 256
4 1963 -265 0 0 -10 137
5 1964 0 -3 U -12 =18
6 L965 -659 0 0 -7 ~130
1 1966 -167 0 -273 -2 689
8 1967 -1274 -74 0 L5 -391
9 1968 -146 -113 0 45 -167
10 1969 0 Q 0 45 681
11 1970 J 0 48 14 151
12 1971 0 0 157 10 -324
13 1972 Q 15 0 68 C
14 1973 0 la J 0 0
15 1974 0 57 -43 -97 1122
16 1675 0 J -1y -ls1 0
17 1976 162 —-24 0 L6 -4390
18 1977 368 0 0 ¢} -6113
SOURCE:

FIGURES IN TABLE 8 MINUS THUSE IN TABLE 9°'.
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volume of trade is shown for each country in the set of Tables | and included
in Annex II. In milled rice equivalent, Indonesia's annual net imports have
averaged about 1 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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- e IR e = = — - e

(1000 METRIC TONS,

COMPUTED ANNUAL NET IMPORT ADJUSTMENTS

ST AN M A ey Aea te N B A 0 e B P e o Be Bl 0 e B W e e M 1@ Gm R oy et R S S W R w e A e s St m B A S e e e oy ot e e

TABLE 15. RICE ONLY

MILLED RICE BEQUIVALENT)

BY ASEFAN COUNTRY, 196

TS e S T i D . D S D D S S s D D D D Y D D o P D D By i DD WD D D R O D D e D M S A " it S D SO e e o

PERIND
NO. YEAR INDCNESIA MALAYSIA
1 1960 -440 0
2 1961 -323 10
3 1962 -339 -1
4 1963 -161 -9
5 1964 193 2
6 1565 237 ~-18
7 1966 449 -7
8 1967 558 36
9 1968 396 44
10 1969 =26 11
11 1970 13 -2
12 1971 -7 -7
13 1972 3 =27
14 1973 -2 -16
15 1974 1 -37
16 1975 0 -19
17 1976 -56 39
18 1977 -39 10

SOURCF:

0-1S77., USING HISTORICAL IMPORTS

PHILIPPINLS

OO COO

132
06
~-33
17

-41
-95
-62

i3

SINGAPORE THAILAND

=23
-43
=54
-18

36

186
176
=122
-123
28

72
-350
-22
237
-438

=276
143
53
=76
=102

T D > ) " = " Y D D R TP . P . S D . > — &

ASEAN
T0TAL

=255
-138
-451
-293

229

301
236
656
635
-438

-329
-87

-1C8
-89

BASED ON TABLE 10 ASSUMING 50 PERCENT IMPORT (EXPURT) ADJUSTMENT
EFFFCTIVE CURRENT YEAR ANU REMAINDER THE FOLLOWING YEAR.
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TABLF 15« ALL FOUL GRAINS (KICEs WwHEAT. CGLRN)
(1000 METRIC TUNSe MILLED RICE CJUIVALENT)

COMPUTED ANNUAL NET IMPUKRT ADJUSTMENTS

Lo mmate i s e e rMecamdt s SBME eewia e o+ ie em ML ciee be Gk Bl & & Be ' o4 iie s s 4@ ke e e B RE B s meren e e e a4 . M mas e b e A i b e -

BY ASEAN COUNTRY. 1960-1977. USING HISTURICAL IMPORTS

- . A P TS T A T G W D U G T e S e P S i S W T A Sen e S — S D T TE Ve Y T D S Tep M OUS (A WS e e D S D e = S W " S —

PERICD ASEAN
NOe. YEAR INDCNESIA MALAYSIA PHILIPPINES SINVAPCRE THAILAND TaTAL
1 1960 =423 -1 o [ 160 -261
7 1961 -229 -5 0 12 143 ll
3 1962 -417 -19 0 L1 -136 -5¢€1
4 1963 ~-173 -12 0 8 -128 ~309
b 1964 219 8 0 7 35 269
6 1965 320 -2 V] 6 87 411
7 1966 353 1 137 1l ~323 1€9
8 1967 544 36 68 -32 | P 628
9 1968 438 75 ~-34 -39 21713 713
10 1969 =146 19 17 -28 -393 -531
11 1970 13 -9 -33 -4 R -219 =236
12 1971 =36 5 -86 -18 166 €l
13 1972 18 =40 =35 =30 b4 -23
14 1973 -9 =26 18 -19 -32 -638
L5 1974 5 =24 13 28 -545 -4$3
16 1975 =2 ~17 55 45 -288 =167
L7 1976 -840 20 12 15 359 326
18 1977 =225 2 - =6 -lo 342 51
SOURCES

BASED UN TABLE 10¢ ASSUMING 50 PERCENT IMPORT (cXPCRT) ADJUSTNMENT
EFFFCTIVE CURRENT YEAR AND REMAINUDEK THE FOLLUWLNG YEAR.
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Rice Only, and Table 15, All Food Crains. These simulated trade ad justments
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 1961l. 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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TABLE LGe RICE LINLY
(1000 METRIC TUNSs MILLED KICE ©QUIVALLNTI

NEEDED TRANSACTIONS WITH RESERVE> AfTeid IMPORT A0JuUSTAEN IS

—— . - —— - — T - A (RS D Gr - - W - W S - e —$ = S S mm s v M G SR S S G s W S S eSS S RS S ———— o — —— . it > -

PERIOD ASC AN
NO. YFAR INDONESIA MALAYSIA PHILIPPINES SIENGAPCRE THAILANJ TOT AL
1 1960 440 0 0 1 -145 250
2 1961 -118 - 0 -1 Y =119
3 1962 456 11 0 -11 llo 5049
4 1963 -296 -5 0 ) 190 =216
5 1964 103 4 0 =21 -3b %o
6 1965 -339 L5 0 L0 =54 -344d
T 1966 -110 -7 -13 -20 383 Lil
8 1967 -449 -29 66 5 -362 ~-766G
9 1968 52 -lo -33 5 12% 133
13 1969 =26 5 L7 -2 3l4 3Cy
11 1970 13 -2 29 26 =37 25
12 1971 -7 10 71 Ld -105 -13
13 1972 3 17 -8 io 53 101
14 1973 -2 -1 4 -18 2J o
15 1974 1 34 -18 -1d 9 &3
16 1975 0 -19 Y =34 -39 -u3
L7 1976 57 -20 -4 L7 -16Y =119
18 1977 -17 10 P4 - R -136 -1
SOURCE:

FIGURES FROM TABLE 10 PLUS THOSE IN TABLE 15.
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TABLE lo6. ALL FOUD GRAIND (KICEs WHEAT, CUORN)
(1000 METRIC TONS., MILLEU KICE CQUIVALELNT)

NEFDED TRANSACTIONS WITH KESERVES AFTER LH4PURT ADJUSTMENTS

BY ASEAN COUNTRY e« 1960-1977. ASSUMING IMPURT ADJUSTHMENTC

. T . WP Y > e " ——— Y D W . - — -t~ — . — - —— —— - — . T S v ThD WS et i A S e = - — e —

PERIOD ASEAN
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPGRE THAILAND TUTAL
1 1960 423 10 U -1 -159% 2617
2 1961 ~194 =5 0 -4 17 -1806
3 1962 610 25 0 -1 120 148
4 1963 ~438 ~-12 0 -2 9 -443
5 1964 219 5 0 -5 -3 L76
6 1965 ~539 -2 0 -1 =43 =545
T 1966 186 1 =130 -1 366 416
8 1967 =730 =38 6d 33 =376 =1lJ4a¢b
9 1968 292 -38 ~34 6 106 332
17 1969 =146 19 17 21 286 199
11 1970 73 -9 15 26 =68 37
12 1971 -36 5 71 -4 =128 -66
13 1972 18 35 =35 33 64 120
l4 1673 -9 -10 18 -19 -32 =52
15 1974 5 33 =30 -39 577 546
16 1975 -2 -17 -2% -46 -28%b =377
L7 1976 82 -4 12 31l =171 50
18 1977 143 2 -6 L6 =271 =148
SOURCE:

FIGURES FROM TABLE 10 PLUS THOSE 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 tc 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 years. 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 1-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 = Transactions :.r 3-percent Stability in Indonesia
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For the 1-B rice only case, indicated transactions vary from about +450,0600
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 41,000,000 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 Transactiors 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 1-A rice only case for Malaysia indicates needed transactions ranging
from about -65,000 MI' 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 -130,00C MT in 19@6 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 Ml 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 1-A rice only case range from about 490,000
MI 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 1-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 fér 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 i—A rice only case for Thailand are negative
in nine years and positiQe or zero the remaining nine. The outside range ex-
tends from about +750,000 MT in 1969 to about -450,@00 MT in 1977.

Needed transactions under the 1-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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Annual security reserve transactions by Thailand indicated under the 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» luction, 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.i/

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 Xl, D PRD TR as X2 and CONS DEV
as X,. On the basis of this reordering, the raw correlation matrix may be sum-

3

marized as follows:

l/In the case of Singapore which has no domestic production of rice, the third
variable 1s 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 ¥/X, ¥/X, ¥/X, X, /X, X\ /X, 3{_2_/‘%2
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
X1~ 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 X1 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 X1 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 1in ending stocks are positively associated with changes in imports and
production deviations. The b-values for one or both X and X, are significant

1 2

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 X1 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 of Thai. rice 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 El
Indonesia b -27.9 .18
aR? .06

Malaysia b -13.4 . 59%%
AR 41

Philippines b 83.9 LT2%%
AR? .19
Thailand b -18.1 .12
oR? .06

Singapore b -~ 0.5 1.03%*
AR2 .21

*Significant at 95% probability level
**Significant at 99% probability level
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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. rsorld.
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SECTION 4

SIMULATED ANNUAL TRANSACTTONS UNDER ALTERNATIVE
ASEAN SECURLTY RESERVE PROGRAMS
Given the historical trends and year-to-vear variations in available [ood
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 thesc steps arce 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 rescrve balances are kept too small, sufficient stocks may
not he available for subsequent needs for withdrawals from the reserve. 1If the
year-end balances are allowed to become too larpe, 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 ASFAN. 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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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-
glonal reserves are shown by added areas to the more distant points from the
zero line in Figure 4-1A. The total distance to each "outside" transaction
point on the chart represents combined transactions with in-country plus re-
glonal 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 1€ 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
1-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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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-
nesla, 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
MI' to -362,000 MT in Thailand. Transactions of iS,OOO 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 Thailland.

The computed annual transactions with regional rice reserves after import
adjustments plotted in Figure 4-1B are shown numerically in Table 19. Trans-
actions with the regional reserves are nceded infrequently--in only four years
by Indonesia and Singapore, two years in the Philippines, and in only one ye?r

in each of the other two countries. Deposit transactions are indicated for
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TABLE 17. RICE OUNLY
(1000 METRIC TUNSe MILLED XILE CQUIVALENT)

COMPUTED ANNUAL TRANSACTIUNS WITH In-CCUNTRY RESERVES
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3 1962 157 11 0 -1l 113 2170
4 1963 ~296 -5 0 s 10 =216
5 1964 103 4 0 -21 -38 48
6 1665 -339 L5 0 L0 -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
11 1970 13 -2 25 26 -37 25
12 1971 -7 10 64 g -10¢ -29
13 1972 3 17 -8 0 53 65
14 1973 -2 -1 4 -18 23 6
15 1974 | 39 -18 -18 79 €3
16 1975 0 -19 9 -7 -39 ~-56
17 1976 57 -20 -y L7 -169 -119
18 1977 -17 10 2 -8 -139 -152
SOURCF ¢

TABLE L6 DATA, SUBJECT TO THE LONSTRAINTS THAT TABLE 18 FIGURES BE
NO iFSS THAN ZERG AND NO MORE THAN MAXIMUMS FRUM TABLE 11°'.
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Indonesia in 1960 and 1962, for Thalland In 1969, and for the Philippines and
Singapore in 1972, and for Singapore [n 1973. Withdrawal transactlons are in-
dicated by Indonesia, Singapore and the Phillpplnes In 1966, by Indonesfa 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 milled rice equivalent, the peak annual
deposit is 299,000 MT in 1962; the peak annual withdrawal 1s 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 graln reserves using histori-
cal trade are shown by country in Figurc 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
MI, 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 Siangapore, and 4
years in Thailand. However, there would have been at least one transaction with
in-cnuntry 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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TABLE 1l. ALL FUUD URAINS (RICEs wHEAT, CU"N)
(1000 METRIC TONS, MILLLU RICE eQUIVALENT)

COMPUTED ANNUAL TRANSACTIGNS wITH IN=-CCUNTRY RESERVES
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PERIOD ASEAN
NUa YFAR INOCNESIA MALAYSIA PHILIPPLINES SINGAPCRE THALILAND TCTAL
1 1960 324 21 0 =14 -21¢€ 115
2 1961 20 0 0 -10 0 10
3 1962 22 19 v 0 256 297
4 1963 =265 0 J 0 137 =128
5 1964 0 =3 0 0 -74 -61
6 1965 -425 0 0 0 -130 -555
7 1966 0 0 =58 0 352 254
8 1967 0 ~-57 0 57 -391 =391
9 1968 0 0 0 i ~146 =145
10 1969 0 0 v a’ 599 299
11 1970 0 0 48 1 : 21 10
12 1S71 0 J 125 1 =324 -164d
13 1972 0 75 0 1 0 16
14 1973 0 7 0 C 0 1
15 1574 0 2 =43 -6l 4la 312
16 1975 0 0 =79 0 0 -19
17 1976 162 =24 0 16 =430 -276
Ig 1977 368 0 0 0 =280 88
SOURCE:

TABLE 10 DATA. SUBJECT TO THE CONSTRAINTS THAT TABLE 12 FIGURES BE NG
LFSS THAN ZERG AND NO MORE THAN MAXIMUMS FROM TABLE 11°.
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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 l8-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 (exmort) adjustments were determined
simultaneously by computef program in the came 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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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 fS,OOO MT or less are indicated
for two years in Indonesia, eight years in Malaysia, seven years in Singapore,

six years in the Philippinés, 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 183year period,

withdrawals exceed deposits by 41,000 MT.
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TABLE 19. ALL FOGCD UKAINS (RICEs wHEAT, CUEFN)
(1300 METRIC TUNSe MUILLCD RICL cJJIVALENT)

COMPUTED ANNUAL TRANSACTIUNS WITH mREG1IJAAL RESERVES

T T & ™ e v = - > = - cn e Ee m v - o - — — o TS SRS dtm e e Gas e - G M e AN e G A - tae e e

BY ASFAN CUUNTRY. 1960-1977, ASSUMING 1MPURT ALJUSTMLNT S

——..————..-_-n—--——--_—_—.__—_————._._-—..———.__—.——-—-—_-—._—-————_-—-.—..__.

PERIOD ASLAN .
NO. YEAR INDONESIA MALAYSIA PHILIFPINES SINGAPLRE THALLANS TOTAL
1 1960 99 0 0 5! 0 99
2 1961 0 0 0 3 0 0
3 1962 374 0 0 c 0 314
4 1963 0 0 0 0 G 0
5 1964 9 0 ) -1 c -1
6 1965 -68 0 0 -1 0 -69
7 1966 0 0 -78 -1 c -7y
8 1967 ~544 0 0 Q) 0 ~544
9 1968 0 -34 0 ) n ~34
10 1969 0 0 0 Z 0 2
11 1970 0 0 9 25 0 25
12 1971 0 0 0 0 0 0
13 1972 0 h) 0 28 0 28
14 1973 0 0 0 3 0 0
i5% 1976 0 3 0 0 201 2l
16 1975 a 0 0 -4 3 ) -4
17 1976 0 0 0 0 0 0
18 1977 0 0 0 0 ) 0

SOURCE :

FIGURES FROM TABLE 17 MINUS THOSE IN TABLE lo.
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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 1 and Annex I). The required grain storage
capacities are defined by the maximum balances in iﬁventory, 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 ne2d 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 l-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
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TABLE L2. RICE ONLY
(1000 METRIC TON>Se MILLED RICE EwUIVALENT)

COMPUTED YEAR-END BALANCES FUR IN~CUUNTRY RESERVES

N DS R A D S G R A T S D — S N T ok il D T o W L Uy D s Yl ) E— Y — > S > b VP D 8 =D = A D P = i = i ) e

RY ASEAN COUNTRYe 1960-1977. JSING HISTURICAL IMPORTS

T SR MR G D G I S M D M D D S S S e S A e P D D > P ) = S e > - D > — — — - Yo" — o = <

PERIOD ASEAN
NO. YEAR INDONESTA MALAYSIA PHILIPPINES SINGAPCRE THAILAND TCTAL

RS SO S SO S O R T SR i P D R S G D S D e e o o A et D U o Tt e D D D D ot e i D B D D D e 4 2 D Y D < o o T =

1 1960 564 24 51 23 0 662
2 1561 583 5 51 23 0 6¢€2
3 1962 603 L7 51 1 235 9C7
4 1963 468 17 51 20 368 924
5 1964 378 19 51 0 302 750
6 1965 0 52 51 o 196 299
7 1566 0 52 0 0 474 530
8 1967 0 0 Q c 138 138
9 1968 0 0 0 L4 2¢€ 40
10 1969 0 0 9 L4 5217 541
11 1970 0 0 66 43 545 €4
12 1971 0 17 139 +3 251 496
13 1972 0 61 143 43 267 544
14 1973 0 b6 143 43 396 648
15 1974 0 68 112 0 5117 157
16 1675 0 68 L12 0 571 197
17 1976 113 9 112 0 200 434
18 1977 135 9 112 2 0 258
SOURCF:

CUMULATIVE TOTALS FROM TABLE 11, STARTING WITH SFGINNING KESERVES
FQUAL TO ONE STANDARUD DEVIATION (SEE TABLE LLl').
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TABLE 12'. RICF UNLY
REQUIRED TOTAL STOKAGE CAPACITY Fux IN-COUNTRY RESERVES

BY ASFAN CUOUNTRY s 1960-1977s USING HISTURICAL IMPORTS

BT M MmLa @ t1 e 0T e MU SE e MR BL RGNS T e L MM AR SE ATl N e M s A S At w W e h T wm S re W Y B S S - — o= e v R Y e e e e b 4% b S S sem sme At

S D D G R S D N S5 D e A e o e S S W D W WD D Y . D ip W " A T W D T ) T W - — - - — —— — - e} D D m— - o . _—— " —— . —

(1000 METRIC TONSs MILLED RICE EwUIVALENT)

PERITID ASEAN
NO. YFAR INDONESIA MALAYSIA PHILIPPINES SINGAPURE THAILAND TCT AL
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 23 268 1069
5 1964 603 24 51 23 368 1066
6 1965 603 52 51 23 368 1067
7 1966 603 52 51 23 4178 1207
8 1967 603 52 51 23 478 12C7
9 1968 603 52 51 23 4738 L2C7
10 1969 603 52 51 23 5217 1256
11 1970 603 52 66 43 545 13Cs
12 1971 603 52 13y 43 545 1382
13 1972 603 6l 143 43 545 1395
14 1973 603 bbh 143 . 43 545 1400
15 1974 603 bu 143 43 517 1434
16 1975 603 68 143 +3 517 L434
17 1976 603 6d 143 3 577 . 1434
18 1977 603 L8 L43 43 517 1434
SOURCE:

BASED UN MAXIMUM BALANCES FROM TABLE 12.



The reserve balances for Indonesia are substantial for the first five
years, and thereafter declinelto 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, build up again through 1975, and then decrease
during the last two years. Those for the fhilippines 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 llﬂ 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 al 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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PE
NO.

N & i N -

O x~NO

11
12
13
14
15

l6
17
18

REQUIRED TOTAL STURAGE CAPACITY REGIONAL RESERVES

8Y ASEAN COUNTRY.

P e R T T R e TR X o T i R S e e T

RIOD

TABLE 14°.

1960-19177.,

RICE ONLY

USING HISTURICAL IMPORTS

- TGS I G M > S G} S . CE P G A TS e G i D D T e D G M M M - — . S S ——_— — A D U - - — v

S 4D D G EE D D T . - - TR R S T D T W R TS W W G T W D T D e ED T D D R TS G W S D D D D . AP e <54 s S M i - - —

YFAR INOCNESTA MALAYSIA PHILIPPINES SINGAPJOKE THAILAND

Y G W D D D =D T S S S D P W T - D R WD VR W Y W ——— —— w— Ty A P - =D - - —— —— " - — A — - T P =k W = = = —— oD ) - A

1960
1961
1962
1963
1964

1965
1966
1967
19638
1969

1970

1971
1972

1973
1974

L975
1676
1977

24
24
24
24
24

2%
24
24
24
24

24
24
24
24
29

51
51
51
51
51

51
51
51
51
51

51
51
51
51
51

21
21
i

21
21

21
21
21
<1
21

21
L1317

137
137

197
197
197
197
197

167
307
307
307
554

179
119
779
779
179

SOURCE:
BASED ON MAXIMUM BALANCES FRUM 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 1-A alternative.

The average annual utilization of the reglonal 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
0-1B. 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 MT for the Philippines, 43,000 MT for Singapore
and 540,000 MT' for Thailand.

The corresponding ending balancec 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.
5"7 -
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TABLE l4. ®RICE UNLY
(1909 MFTRIC TONSs MILLLD RICE EQUIVALLNT)

COIMPUTED YEAR-END BALANGCLS FOKk KESTONAL RESERVES

. S S S . CP n W N G S = e G P G P A S e D G S T — - — — T M —— Y Vb =D M e A D G S =S s R e S T T D S - - —

RY ASEAN COUNTRYs 1963-1977. USING HISTORICAL [MPURTS

e . G S e T S GEP S A S e D M S T P WD e VS T S G G P G G M A A G W S e W S M U e . v a ——

PERIND ASEAN
ND. YEAR INDONFSIA MALAYSIA PHILIPPINES SINGAPORE THAILAND TOTAL
1 196D 911 24 51 21 23 1029
2 1961 1096 24 51 l ~-144 1048
3 1962 1971 24 51 21 -1l44 1823
4 1963 1871 24 51 21 ~-144 1823
5 1964 1871 24 51 14 -144 1816
6 1965 1673 24 51 La -144 1618
T 1966 1114 24 ~l6? =21 327 1262
B 1957 117 11 -162 =34 int 229
9 1968 =237 =49 -162 =34 307 =175
10 1969 -237 -55 -162 =34 558 (&)
11 1970 -237 -55 -162 -14 173 311
12 1971 -237 -55 ~69 47 779 465
13 1972 =237 =55 -19 137 779 . 6C5
14 1973 -237 -45 =19 137 179 615
15 1974 -237 29 -19 126 1779 678
16 1975 =237 29 -19 40 119 592
17 1976 -237 29 ~-19 4 T79 592
18 1977 =237 29 -19 40 532 345
SOURCF:

CUMULATIVE TOTALS FRUM TABLF 13, STARTING WlTH BEGINNING RESERVLS EQUAL TO
ONZ STANDARD DEVIATIUN (SCE TABLE 1)').
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TABLE L18's KRICE ONLY
REQUIRFD TOTAL STORAGE CAPACLITY ruUr IN=CULNERY RLESERVES

BY ASEAN CUUNTRYs L1960=-1977s ASSUMING TRALDE AUJUSTMENTS

— D - D — — — — — —— - — — — Y — - — — —— . ) = —— — — — . . " — = — D 4D —p - . — P r— U A ——— w——

(1000 METRIC TONS, Mledtd KICE EWIVALENT)

Y D - — - — - —— = ——— —— ———— - ) A = ————— - " A D NPk s e Oy o} s " B e D ) A sy S e D D O SR o

PERTON ASE AN
NO. YFAR INDCNESIA MALAYSIA PHILIPPINES SINGAPURE THAILAND TOTAL
1 1960 564 24 51 . 167 358
? 1961 564 24 51 l2 197 65
3 1962 603 20 51 22 197 359
4 1963 603 26 51 25 157 $C2
5 1564 603 26 51 25 197 902
6 1965 603 &0 51 25 197 516
7 1966 603 40 5i 25 455 1174
8 1967 603 40 60 25 455 1189
9 1968 603 40 66 25 455 1189
10 1969 003 40 b6 25 527 1261
1L 1970 603 40 75 314 527 12179
12 1571 603 40 139 43 527 1352
13 1972 603 40 139 43 527 1352
14 1973 503 40 139 43 527 135
15 1974 603 68 139 43 540 1353
16 1975 603 64 13y 43 540 1393
17 1976 603 68 139 43 540 1393
18 1977 603 00 139 43 540 1393
SOURCE : |

BASED (N MAXINMUM BALANCES FROM TABLE l8.

5-10



TABLE !'8e. RICE UNLY
(1000 METRIC TUNSs MILLED KICE tWJIVALENT)

COMPUTED YEAR-ENU BALANCES FOR IN~COUNTRY RESERVES

BY ASEAN COUNTRY. 1960-1977, ASSUMING IMPORT AUJUSTMENTS

A v T S e W T T . G - = A mee w— ittt e e T —

PERIOD ASE AN
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPORE THALLAND TOTAL

T D D S S T T S S ) D T - — . — — - = D SR T G G D e 5 S D Gm GES THE S ——E VR - A —p— - o — " S = P " o S - = —

1 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 12 248
T 19266 0 33 0 0 455 488
8 1967 0 4 66 5 93 168
9 1968 52 0] ' i3 10 218 313
10 1969 26 5 50 8 527 616
11 1970 39 3 75 34 490 641
12 1971 32 13 139 43 385 612
13 1972 35 30 131 43 438 617
i 1973 23 29 135 25 461 683
15 1974 34 68 117 7 540 166
16 1975 34 49 126 0 501 710
17 1976 91 29 122 7 332 591
18 1977 74 39 124 9 193 439
SOURCE::

CUMULATIVE TOTALS FROM TABLE 17+ STARTING wiTH BEGINNING RESERVES EQUAL TO
ONE STANDARD DEVIATIUN (SEE TABLE 11').
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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 alterrative 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 shown 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.

5-12
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TABLE 20'. RICE GNLY
REQUIRED TOTAL STORAGE CAPACITY REGIUNAL RE SERVES

RY ASEAN COUNTRY. 1960-1977., ASSUMING TRADE ADJUSTMENTS

e e e el I T L S NI T TR h T i e 1 i e et e e s e s e A M b e = S A S e o — s o o

D S DD S e e At S T S T D D — — —— ——t S >——. = van wan S D " L S D — > —— ——— o - i - T S D A D Gl S M Y S S D G D € D D S D D T =D vy |

(1000 METRIC TONS, MILLED RICE ECUIVALENT)

PERIOD ASEAN
NO. YEAR INDCNESIA MALAYSIA PHILIPPINES SINGAPURE THAILAND TOTAL
1 1960 470 24 51 21 167 1¢€3
2 1961 470 24 51 él 197 763
3 1962 769 24 51 21 137 1062
4 1963 769 24 51 21 197 1362
5 1964 7169 24 51 21 197 1062
6 1965 769 24 51 21 197 10€2
7 1966 769 24 51 21 197 1062
8 1967 7169 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 1573 769 24 51 57 202 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
SOURCE:

BASED ON MAXIMUM BALANCES FRUM TABLE 20.
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(1000 METRIC TONS.,

TAdLE 20+ RICE UNLY
MILLED RICE ECUIVALENT)

COMPUTED YEAR—-END BALANCES FUrx REGIONAL RESERVES

#mens au te 4 ae e

-t Ve e - e ben v

- tve M e W s G St TG RS Wy YA NP M A S B S A e B ey b A o G S e S S B4 e S My D S e M e A S

—— P — D — > MED R A e ——p i D S A VD - D S G S AU S . S S Wie W P TN TS W S G S WA e UM SV A S G G LD e A SR S S AR T TN D AED DO D D S GNP WD S -

BY ASFAN CGUNTRY. 1960-191717.

PERIOD
YEAR INDONESTIA MALAYSIA PHILIPPINES SINGAPORE THAILAND

NO.

A>SUMING IMPORT ADJUSTMENTS

e —— - D W - —— = G A T R = Y ) T  — —ap S YD DS S D D TP ee AR W S W T D D Srd P W D LS P S G R =D ) DS vww e eme

- Y D D D W Y - T - A S G R e S D Gl A W W W D W S P D W e O WD S D S P S IV D SN WD S e Gy DD M Sulb A WS G W G TP A MNP 4N GHD SCE AR SE S S Sme

(SR R R Y

OQVXXI~NO

il
12
L3
14
15

16
17
L8

1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

1970
1971
1972
1973
1974

1975
1976
1977

470
470
769
769
769

769
730
281
281
281

281
281
281
281
281

4
24
24
24
24

24
24
24
12
L2

12
12
12
12
12

51
51
51
51
51

51
=30
=30
=30
-30

-30
-23
-23
-23
=23

21
21
21
21
21

21
L2
L2
12
12

12
21
57
57
517

197
167
197
167
197

197
167
197
197
202

202
202
202
202
202

4117
493
529
529
529

SOURCF 2
CUMULATIVE TOTALS FROM TABLE 19,
EQUAL TU ONF STANDARD DEVIATION (SEF TAOLE 11').

STARTING WITH BEGINNING RESERVES
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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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TARLE 12%'., ALL FOUU GRAINS E(RICEswHEAT, CURN)
REQUIRF) TOTAL STORAGE CAPACITY FOK IN-COUNFRY RESERVES

BY ASFAN COUNTRY, 1960-1977+ USING HISTURICAL IMPORTS

TR NS A ARG e SR SR S M MM ER W e e ees e G R B o M e B me M m A te A e e e o e v TN S e e aw VS n A - W > u ¢~ - - -

{1000 METRI( TONS« MILLED RICE EWUIVALENT)

S I e L A e e D A B P T D —— - WP e —— > - —— ———— = —— v D g - e s D W = = —— — = s - -

PERIQD ASEAN
NO. YEAR INDONESTA MALAYSIA PHILIPPINES SINGAPUKE THAILLAND TCT AL
1 1960 648 41 Yo 24 216 987
2 1961 6638 41 58 24 216 1¢cC7
3 1982 690 60 55 24 256 1088
4 1963 690 00 5 24 393 1225
5 1964 690 60 58 24 393 1225
6 1965 690 ol 58 24 393 1225
7 1966 690 60 58 24 537 1369
8 1967 690 60 58 57 537 1402
9 1968 690 60 506 58 537 1403
10 1969 690 60 56 28 599 L4¢5
1L 1970 690 60 58 59 620 1487
12 1971 690 60 173 60 620 1603
13 1972 690 75 173 6l 620 1619
14 1973 690 82 L73 6l 62C 1626
15 1974 690 g% 173 ol 710 1718
l6 1975 6990 B4 173 ol 710 1718
L7 1976 690 d4 173 61l 710 1718
18 1977 690 3% 173 Ll 710 1718
SOURCE:

RASED ON MAXIMUM BALANCES FROM TABLE 12.
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TABLE 12. ALL FUOD GKAINS (KICEs WHEAT, CURN)
(1000 METRIC TUNS. MILLED KICE EWUIVALINT;

COMPUTED YEAR=-ENU BALANCES FUKR InN=COUNTRY RESERVLES

T BB R D L D D S o W) e S T S o S S - — - o > . o T D " — . > Ty - ——— > I = = o A - . - - o = " |

BY ASEAN COUNTRY. 1960-1677, USING HISTURICAL IMPURTS

L SR S B T D Pt T S S S e S il O ) D Y i " - —— ———— ) - o T ——— > 0 PP D { P T —ins e . — T o o

PERIOL ASEAN
NO. YEAR INOUNESIA MALAYSIA PHILIPPINES SINGAPOF.E THAILANYD FUTAL
1 1960 644 41 58 1C 0] 1517
? 1961 668 41 28 0 0 167
3 1962 690 60 58 c 256 10¢4
4 1963 425 60 58 0 3613 936
% 1964 425 57 28 0 315 855
6 1365 0 57 58 0 185 3C0
71 1966 0 517 0 0 537 594
8 1967 0 0 0 57 146 203
9 1968 0 0 0 58 c 56
10 1969 0 0 0 H8 596 657
11 1970 0 0 44d 56 620 127
12 1971 0 ] 173 60 296 529
13 1972 0 15 173 61 296 605
14 1973 0 82 173 al 220 612
15 1974 0 84 130 0} 710 924
l6 1975 0 b4 51 0 710 o045
17 1976 162 60 51 l6 280 569
18 1977 530 60 51 16 0] 6S51
SOQURCF:

CUMULATIVF TOTALS FRGM TABLE LLs STARTING WITH GEGINNING RESEKVES
EQUAL TO ONE STANDARD UVEVIATIOW (Stt TABLE L1¢).
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TABLE 14'. ALL FOOU GRAINS (RICE,WHEAT, CORN)
REQUIRED TOTAL STORAGE CAPACITY KEGIONAL RESERVES

BY ASEAN COUNTRY. 1960-19774 USING HISTUKICAL IMPORTS

TN AT TR m e W MR e W Yl Ee e v e T ER G et m S e e e te rm e s ere e

TU T I TETO St i m e S o el T e e Dt D S e s e D S At - - - - - — v o —— DR SR S S " . - D -~ A ———> D P D S o —

(1000 METRIC TUNSe MILLED RICE EW IVALENT)

T TS NS AR R D D e e A T " ——— . — — — —? — - — - —— S A e e G B e . B A > o s - . S S = n v w w— arw

PERIOD ASEAN
NU. YEAR INDCNESIA MALAYSIA PHILIPPINES SINGAPURE THAILAND TOTAL
1 1960 846 20 58 24 216 ll64
2 1961 861 20 58 24 216 L1175
3 1962 1866 45 58 24 216 2209
4 1963 1866 45 548 24 216 2209
5 1964 1866 45 54 24 216 22CG
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 23117
10 1969 1866 495 5d 70 385 2424
1L 1970 1866 45 58 143 515 2621
12 1971 1866 45 So 152 51H 2636
13 19712 1866 45 538 219 51% 2103
14 1973 1866 45 58 219 515 271C3
15 1974 1866 45 58 219 1223 3411
16 1975 1866 45 58 219 1223 3411
17 1976 1866 45 28 219 1223 3411
18 1977 1866 45 548 216 1223 3411
SOURCE:

RASED CN MAXIMUM BALANCES FRUM TABLE 14.
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TABLF l4. ALL FULD GRALNS {KICES wHEAT. CLRN)
(1000 METRIC TUNSs MILLED wICE EWJIVALENT)

COMPUYED YEAR-END osALANLLS Fuk REGIUNAL ROSERVES

— . . > - — - - S S M S e W — A - Gin Y S e SN WS D G S WME W T L — — D A S O G S M M D S Sty — S (L e b o b S S o

BY ASEAN COUNTRY. 1%60-1977, USING (tISTURICAL [MPIRTS

— - ———— W S = . S T — e = — Y = - ——— T - - AP W Ty i e w e A S WS ML Gms G e e R M G S W) AP W W S ey e D S W e

PERION ASEAN
NOe YEAR INDONESIA  MALAYSLA PuHILIPPINES SINGAPCRE THAILAND TGTAL
1 1660 846 20 54 24 113 10¢€1l
2 1961 861 24 P 18 -13 544
3 1962 L866 4o S5 a -13 1656
4 1963 1866 4> 24 =10 -13 lv40
5 1964 i 800 49 58 =22 -13 1934
6 1965 1432 42 5t =29 -13 1463
7 1966 1265 “H -17 =31 324 l44o
8 1967 -9 24 =157 =23 324 1e3
9 1968 ~155 -6 -157 21 303 -13
10 1969 -1595 -0h =157 70 385 58
1l 1970 ~155 =35 -157 14 3 515 2€l
12 1971 ~155 -39 ~125 152 515 3C2
13 1972 ~-155 -65 -125 213 51% 3€9
14 1973 -155 ~-{b . -125 219 515 3178
15 1974 -155 ~-21 =125 14 3 1223 1105
16 1675 ~155 =21 =12 22 1223 974
17 1976 -155 =21 =125 22 1223 574
18 1977 -155 =21 -125 22 840 64l
SOURCE:

CUMULATIVE TUTALS FRGM TABLE 13, STARTINUL wilTH OEGINNING RESERVLS ECUAL TU
ONE STANDARO DEVIAL LG (stEt TAbLE L11°%).
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years in Indonesia, four years in Malaysia, two years in the Philippines,
seven years in Singapore, and three years 1in 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
MI for Singapore, and 1,223,000 MT for Thailand, making the total for ASEAN
3,411,000 MI. 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 assoclated with

alternative 2-B are depicted in Figure 5-2B. The tabular listing of the required
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TABLE 18'. ALL FUUD LKALAS (RILEwHFATY CUWIN)
REQUIRED TOTAL STORAGE CAPALITY Fuk IN=CuUN] RY RESLRVES

BY ASFAN COUNTRY. L960-1977+ aSSUMINGL TRAJL AJJUSTMENTS

T T e e e e T e e e e e e e e e - = = = o =~ e = e —— s o e e e " - ———— . - - - "

(1000 METKIL TUNSs MILLEw RICE LUWUIVALENT)

- - - — o — = - ——an T T T T o o o e e e e e s e e e - —— > -~ —— o o

PFRIOD ASE AN
N0« YEAR INDGHNESIA MALAYSIA PHILIPPINES >INGAPURE THAILAND TJI AL
I 1960 648 30 Y5 24 216 976
2 1961 643 39 5o 2% 216 5176
3 19627 690 Ha Hu 24 214 1312%
4 1963 690 50 26 24 210 1038
5 1964 690 50 54 24 2lo 1038
6 1965 G690 S0 Y3} 2h 216 1.338
7 1966 6 91) 50 54 P 483 13Ch
g 19617 690 50 6o 33 443 1324
9 19ud 69) %0 0d 39 463 1339
10 1969 690 50 0o YU 498 13¢4
11 1970 69) 50 L PR 498 13¢5
12 1971 90 539 137 Yy 49y 1434
13 1972 690 50 137 ol 493 1436
14 1973 0L90 50 Lol ol 498 1436
15 1974 690 {3 137 ol 710 1671
16 1975 690 73 1317 4l 71C 1671
17 14/6 6490 73 137 ol ilu lell
I8 1677 690 13 137 61 123 lo71

SOURCE ¢

JASFD ON MAXIMUM BALANCES FRUM TALLE 18.
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TABLE 18. ALL FGUY GRAINS (kIULFe wriEATs CURN)
(1000 METRIC TONS, MILLED nICE &QUIVALEINT)

COMPUTED YEAR-ENU BALANCLS FUR IN-CUUNTRY RESERVES

T S s (e e D e W S D R . D D D D T . s V- W W—- o~ - i o Cwe — . AP —mp - A T T — . — e S S s by “ub - Ay — A ot T — — v S —

RY ASEAN COUNTRY. 1960-1977, ASSUMING IMPURT ADJUSTMENTS

S S > —— W Wt T T . P D WL D D rh = S S ——— A " —— — — " E—- > — - — ——— —— ] — - — . - — —— i — vn o

PERIOD ASF AN
NO< YEAR INJONESIA MALAYSIA PHILIPPINES SINGAPCRE THAILANG TCTAL
1 1960 648 30 pY: L7 57 810
2 1961 454 25 58 13 14 E24
3 1962 690 50 5d 6 lya 958
4 1963 252 34 58 4 293 555
5 1964 471 43 28 0 160 122
6 1965 0 41 58 C 117 216
7 1966 186 42 0 0 483 711
8 1967 0] 4 64 33 104 2C9
9 1964 292 0 34 39 219 575
10 1969 146 19 51 58 498 112
11 1970 219 1o 06 59 430 (84
12 1671 L83 15 137 51 3ce 6t
13 1972 201 50 102 6l 3606 789
14 1973 192 40 120 42 334 728
15 1674 L97 73 90 3 710 1073
16 14975 195 20 6o 0 422 134
17 1976 217 52 8 31 351 l1a9
18 1977 420 54 72 15 80 041
SOURCE:

CUMULATIVE TUTALS FROM TABLE 17 STARTING WITH BEGINNING RESERVES
EQUAL TO (ONF STANDARD DEVIATION (SEF TAbLE L1').
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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 Indoncsia (reached in 1962), 773,000 MI for
Malaysia (reached in 1974), 137,000 for the Philippines (reached in 1971),
61,000 MT for Singapore (reached in 1972) and 710,000 MT' lfor 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 1Y;0 (except for the zero balance in 1966), and then increase
to relatively high levels. Those for Singapore decline throush 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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TABLE 20'. ALl FOUO GRAINS (KICEWWHEAT, CURN)
KEQUIRED TOTAL STURAGE CAPACITTY KEGIUNAL KESFRVES

BY ASEAN COUNTRY» L96O-=1 307+ ASSUMING TAJDE ADJUSTMENTS

- D T G " . . ——— WD W G - ——— - — —— e ——8 | Y WS WP b i D ) - > > W p —at S e e o e - — St S s b S vn . o -

(1000 METKIL TUNSs MitltL RICL EQUIVALENT)

A > D . o " D —— —> " . > — S —— ——— - — — - Wt - . " A - - G — A e = NS W ey e o i i = e

PERIOD ASE AN
NO. YEAR INODCNESIA MALAYSIA PHILIPPINES SINuvAPURE THAILANG TCTAL
1 1960 423 20 58 24 216 741
2 1961 423 29 50 24 Zlu 741
3 1962 797 20 5¢ 24 21¢ 1115
4 1963 797 20 58 24 21¢ i115
5 1964 197 20 Y] x 216 1115
6 1965 797 20 58 24 216 111%
7 1266 197 20 56 24 210 1115
8 1967 797 20 58 24 216 1115
9 1968 797 20 58 24 216 LL1l5
10 1969 797 20 Yo 24 216 1115
11 1970 797 20 58 48 216 1126
12 1971 197 20 5¢ 48 216 1136
13 1972 797 20 54 l6 21¢ 1161/
14 1973 79 20 5d¢ 16 216 L1167
15 1974 767 20 54 716 417 1368
16 1975 797 20 98 {48 417 1364
17 1976 797 20 24 106 417 13¢8
18 1977 797 29 585 /6 417 13¢€48
SOURCE:

3ASED ON MAXI MUM BALANCES FRuM TAblLe 20.
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TAELE 20. ALL FLUU GKAINS (R1CEe WHEAT, CGRN)
(1000 METRIC TUNS. Milicu KiICEH LQUIVALENT)

LUMPUTFD YEAR=-FND BALANCES FULk REGILNAL KESERVES

o = — e _——-—_-—_—_--.-——..-——--——-._—.——._~—...-.,_-———_—--—_---———-...—-..--_.——_.-.--..

-— ————--.—_.‘—-.-———-_————————-—_—_-__._.—-_—.— T e et i = —— - — - —

PFRIGD ASEAN
NO. YFAR INDONFSIA  MALAYSIA PHILIPPINES SINGAPGRE THAILANU TCT AL
1 1960 423 20 58 24 216 141
2 1361 423 29 24 24 216 141
3 1962 797 20 5y 24 216 1115
4 1963 197 20 54 24 2156 L11l5
5 1964 197 20 2 23 216 1114
6 1965 129 20 54 22 216 L1045
7 1966 129 20 ~20 21 216 566
8 1967 145 20 =20 2l 216 422
9 1968 185 -14 =20 21 2lé& 388
10 1969 L85 -4 =20 23 21¢ 390
l1 1970 185 =14 =20 &3 216 415
12 1471 1485 -14 =20 48 216 415
13 1972 185 -4 =290 16 2l6 443
14 1973 185 -l4 ~20 1¢ 21¢ 443
15 1674 185 d =29 716 417 &44
16 1975 185 -l4 =20 33 417 6Cl1
17 1976 185 ~-l4 ~29 ) 417 601
18 1977 185 =14 . =20 33 417 601
SOURCF :

CUMULATIVE TOTAL'S FROM TABLE 19. STARFVING WITH BEGINNING RCSERVE S
FOUAL TO UNF STANDARD DEVIATIGN (SEE TABLE 11%),
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The needed regional storage capacity for this alternative indicated in
Figure 5-2A is taken from Table 20'. Peak capacities in milled rice cquivalent
are 797,000 MT for Indonesia, 20,000 MI' 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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COMPUTED COSTS OF ASFAN RESFRVES WITH
INTERNATIONAL TRADE AT HISTORTCAL LEVELS

Comparable analyses of fixed, variable and totul costs for ASFAN food seccur-
ity reserves for 1960-1977 are made under the four alternatives as follows:

1. 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 ASFAN repional 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.l/

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 aapacities, regardless of
the volumes of pgrain 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

1/ .

— 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.

6-1

RAN
™



st 'rage facilities 1s based on one-half the capacity in flat warehouses for
storage of bagged graln 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 e e e e e e 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 1s 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

6-2 N
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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) e e e e e e e e .64
Quality maintenance . . . e 1
Other operating expense . . . . . . . . . . . . . . e e 3.00

Total variable cost per MT . . . . . . . . . + . . . .. $23.30

The average inventory levels for all alternatives are specified in terms
of miiled rice equivalent in the study. In order to convert to the equlvalent
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
1-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 1IV.

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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TAadLE 23. RICE UNLY
(US 351000}

BY ASFAN COUNTRYe 1969-149117, USINU HISTURICAL 1APURIT S

- i W ot P D G D AR TR M EE N e M WD D S WD T R M eyt D D S S i AR M W T T e M G - S EBWWS  t WE Wue A S e e WY e e e e W S CUY G S e S D v

COMPUTED ARNUAL TUTAL LUSTS FUL IN-LUUNTRY KLOSERVES

- - - — - —— - —— e - TS . T e A A . W S ST e T e W S G S 4 SRS e e SRS S MES S S G G S S WE WY W AP W A e e 0% W e

PERIND ASE AN
MD. YEAR INOONESIA MALAYSIA PHILIPPINES SINGAPCRE THAILANY ot AL
1 1960 50872 2164 Y)Y 20715 8584 6830l
/2 1961 52547 1279 4601 2315 6549 691131
3 1962 943491 1830 4601 1050 21197 4301
4 1963 48100 1838 4001 LG35 33194 89668
5 1964 4336 1931 4601 1003 30118 815%y
6 19553 26291 4090 46901 1003 251179 ol764
7 1966 26291 4690 224 L0)3 43116 17324
8 1967 26291 22617 2224 10J3 cl212 Y9dbh({
9 1968 26291 2261 2224 1995 22353 54440
10 1969 26291 2267 2224 Lob b 41535 15912
11 L1970 26291 2267 5954 3879 49159 87550
12 1971 26291 3059 125137 34l9 37602 u33¢€8
13 1972 26291 5503 124899 3079 37602 Bol74&
e 1973 26291 5994 120699 3619 42216 Yl239
15 1974 26291 6l34 11454 Lo7b 52049 STT74%9
16 1975 26291 ulisg 11454 Ldl s 52045 1799
17 1976 31557 3584 11454 lolb 344717 82747
18 1977 325482 3384 11454 1968 25157 Ta545
SOURCE

FIGURES IN TABLE 21 PLUS FIGUKRES IN TALLE 22,



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. 1In Malaysia they vary from $1.3
million in 1961 to $6.1 million 1in 1974-1975, and in Singapore from $1.0 million
in 1964-1967 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. TFor ASEAN as a whole, the total annual costs for the in-country
rice reserves range from $54.5 million in 1968 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 1in 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 1962; 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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TAULE 20 RILE UnLY
COMPUTED ANNUAL Tul AL CLSTS FUk REGIGNAL RESERVES

RY ASFEAN COUNTRY. 1960-1977. USING HISIJRICAL [APCKITS

(Us 313901

- —— - ——— ——— . - - T - — s S - - - —— —— — —— —— — — — —— —— ————— —— ! b - - —— — —

PERLQOD ASEAN
N(O. YFAR INDONESIA MALAYSIA PHILIPPLINES SINGAPURE THALLANW TUT AL
I 1960 32082 2lo4 40l Lu25 1661 1JJ403
2 1961 W R6D 2164 4091 L9 5 15294 122819
3 1962 168765 2166 4601 1845 L5299 192724
4 1963 163765 2lea “oull 1895 152499 192724
5 1964 169765 214 «0dl 1568 15294 192397
6 1965 159538 2164 464Jl 15,8 L5299 183179
T 19866 133488 2lba 9173 1495 27091 L75011
8 1967 Ho 562 1559 2773 25%00 21691 1249085
9 1968 92620 3329 G173 2530 27691 135913
10 1963 92620 3609 9773 2507 50332 158834
L L1970 92620 3009 9175 Lo b 1)205 LT1835
172 1971 92620 3609 54136 42139 13265 L1161 12
13 1972 Y2620 3609 3109 12357 13265 131960
l4 1973 92620 3143 3109 12357 13265 L8l494
15 1974 92620 2615 3109 Ll 845 711265 18U454
lo 1975 92620 2olY Loy 7837 13265 ll6446
17 1976 92520 2615 3106 1837 13265 LIv4d46
18 1977 926210 26l5 31u9 7837 58755 L64936
SOURCE 2

FIGURFS IN TABIE 24 PLUS FIGURES IN TABLE 25.
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COMPUTED ANNUAL TOTAL COSTS FOK COMBINED ARLUSLRVE PROGRAM

BY ASEAN COUNTKY.

TABLE

1960=-197/7,

214 KLILE LNLY

USINL HISTur ICAL

e A m s e e w5 G TR . ey e B e e s@ oo -

IMPORTS

T T L R i ek e e b et e e e o e s S i . S > o B — - — " " - — - > o — L M = ———— - ————— - — o - > - r— - —

PERIOD
YEAR INOONESTA

Nl

V1w N -

O~y

11
17
13
14
15

16
17
14

1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

1970
1971
1672
1973
1974

1975
1976
1977

O T T o o e e o e 0 0 o o e 0 2 ot % o m v e - - . - — - - ——— - = = - — iy - — . —

132954
151447
223156
216865
2126171

185829
159779
112853
118911
118911

118911
116911
118911
118911
118911

118911
124177
125202

MALAYSIA PHILIPPINES SINGAPURE THALLANU

T T T e T e o o = ot v o e et s = o da > - - —— - - —— a— —— ——— —-—— vt - —— "y " ——- > —— - - i = —

FIGURES IN TABLF 23 PLUS FIGURE> IN TABLE 26
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23486
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43493
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70607
54963
49744
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ASEAN
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158704
191950
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244934
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187142
1 70403
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2653485
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268134
2472733
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274245
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236441



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. 1In 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 reglonal 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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BY ASEAN GUUNTRY. 19060-1977, USING (HISTURICAL I[MPURTS

TABLF 23.

ALL FUDD GLKAINS

(US »1900)

(KICEs WHEAT,

LURN)

P T A e m e v e B e e e i e s e = 4 S e = A . e ¢ o e 4 mn ——_——

TS T S R S e o = i w0 b p m i e e e o e . — - ———  ——— s o A o = e . s e e L - ———— s = — - o S o o - o

COMPUTED ANNUAL TuTAL CLUSTS Fuk

PERI 0D
NU. YEAR

IN-CLUNTRY RESERVES

T T T T o o e e e e e e e o o om ke = e e e - - > = —— - — - b ——— ——— . o — - . s — e —— —_—

INDONESIA

ASCAN
16T AL

o o e o T o e . e e e T e e e o e St G . - = - % - ——— - o - - - " - . . ———— ————— > At s ot v

1960
1961
1962
1963
1964

(S, B S B S

6 1965
7 1966
8 1967
9 1968
06 1969

11 1970
1?2 1971
13 1972
14 1973
15 1974

16 L9175
17 1976
18 1977

D > ———— — b = —— = T o e e e e e o 4 o ot = i > = - - ——— = - — - = - — s o - ——— ——

SOURCE:

FIGURES IN TABLE 21 PLUS FIGURES IN TABLE 22.
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9414
J418
23092
35449
31814

291756
48437
29217
23413
54029

5824
40826
40826
40826
64042

64042
44004

78311
165649
970290
57628
93¢53

073%0
87368
10587
63814
Y4450

38711
Y4543
98763
99414
1179¢3

114282
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FTABLE 26. ALL FOLU URAINS (wICLE. wWHEAT, LUKN)
COMPUTFED ANNUAL TUTAL CUSTS FUK KEGIUNAL RESERVES

BY ASEAN COUNTRYs L960-1977e¢ USING HISTURICAL [MPUKRTS

S e S e ML S S R e s D e e v G T S . W G - . e G — —— —— ——_ Ay N - . b o o G S " — T — o ——— . - = =y v > s =y D m A& > o

T M e an A G G e e W e e B W A WA G e W - - WO i = o s - e e - S $ab e e = — - — W =" T - S A . o v o T = -

PERINN ASCAN
Nl. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPGRE THAILAND TOTAL
1 1960 76310 1804 52137 21l64 L4684 100194
2 1961 17663 14804 2232 1345 LNC2 4 90608
3 L1962 168314 4059 5232 1046 LJ024 lodohy
4 1963 led3li4 4059 92 3¢ L5L2 10024 Ld914l
5 1964 168314 40549 5232 2971 13024 LB97GO
6 1965 148389 4059 H23? 2347 1024 Loggdl
7 1966 140307 4059 9845 2491 29224 135926
8 1367 uLrivy 3207 Y845 dLLd 249224 126231
9 1968 A8581 59213 1845 2025 28246 1340290
1) 19639 88581 5423 Y445 uila 34727 145340
11 1970 38541 5923 9845 L2656 40453 L63731
12 1971 88541 9213 8354 L3710 464573 163021
13 191712 84839581 b923 8354 L9753 46455 169064
14 1973 88581 5504 8354 1973 46453 L6L0G4S
15 1974 BRS5H1 2941 3354 18076 112315 223261
L6 1975 88581 2941 8354 L1971 119315 222102
17 1976 88581 2941 8354 11671 110315 222102
18 1977 03581 2941 4354 LI9rl 94797 2006044
SOURCE S

IGURES IN TARBLE 24 PLUS FIGURES IN TABLE 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 Zn 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. TFor the ASEAN nations

as a group, the computed annual combined total cost for the food grailn reserve
program without import adjustments range from $176.3 million in 1961 to $346.2
million ir 1974. Over the 18-year historical period, the combined total costs

exceed $300 million in the last four years.
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TABLF 27. ALL FUJD GRAINS (hlitEs WHEAT. CURN)I
COMPUTED ANNUAL TUTAL CLUOSTS FUR tuMdlney RESFRVE PROGGRAM

BY ASEAN COUNTRY,s 1960-1977. USING HISTURICAL ITMPURTS

. ———— —— — —— — —— - ) G5 WS W Gn W= A e wm e M R - M MM e A M AP WS M W e S M T s P T e W G S S L S D 8 s o e e e

(US $1000)

. o e S A — — — ] T G - A SO i m e S P T e S W S G e S S A e e T S M e T e S A S M S e G e e e G

PERI(N ASEAN
NO. YEAR INDONESIA MALAYSIA PnRILIPPINES SINGAPORE THATLANY TUTAL
1 1960 134760 55433 L0404 3676 24102 L745C5
2 1561 137917 55313 10464 2431 19442 170257
3 1967 230552 Y4i1l L0464 2092 33116 285095
4 1963 21203 Y471 10404 2558 454173 280169
5 1964 218203 9331 LO464 3117 41838 282953
6 1965 178173 9331 lu4o4 3443 35780 237161
I 1956 170391 9331 123714 3537 171661 273294
8 L1967 lit g6l bod3 L23/4 1259 59441 Ls6uliy
9 1968 118665 49539 12374 1257 5165% 193494
10 1969 118665 6559 12374 Li54¢ 837560 2359080
Il 1970 118665 8539 L4611l 18229 L02377 2624172
12 1971 113665 8539 23959 19122 47219 257564
13 1972 118665 126dd 23954 292506 37279 2671347
le 19713 118665 12900 23959 25256 B1279Y 268059
15 1974 118665 L0517 214955 20736 174357 346230
16 1975 11866H 10917 L8274 14631 174357 3136444
17 1976 126214 9339 L8274 L5371 154319 323543
I8 1977 143363 93499 lLa2l4 1377 125753 3121¢€6

- N = - D - =D VS R YED P S M S S W S WD M W AR WD W A MR D M . S i) = S D b . D D D D WG D S D AND P S S GmS T BEY S MUV RS D W NN P M e WS e D ol e v

SOURCE:
FIGURFS IN TABLE 23 PLUS FIGURES IN TABLE 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 aversged
$25.00 MT, rough rice equivalent. Furthermore, since counter-adjustments often
are required to adjustments made the 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

7-1
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TABLE 30. wiCe LNLY
COMPUTE D ANNUAL CLUSTS bur IMPLURT/ZeXPORT AcJUSTACNIS

- - Y P S - - — ———— A s S R - e = M D W Gm AL D WP D T b P R b map D T MS R AP e e G WS b . T S — - —— — - — ——

PERION ASEAN
NUs YEAR INUDGNESITA MALAYSIA PHILIPPInNES SINvAPLURE THALLANU ICTAL
I 1360 257384 V] 0 Py 13730 361172
2 1961 18634 517 0 58 101514 23492
3 1962 14557 20 U 635 103y 27283
4 19613 9288 288 0 231 {09¢ 1oGC3
5 1964 11134 115 0 34¢ l6ls 13210
6 1965 136173 1358 0 57117 4154 13442
T 1906 254%03 404 1615 69 ¢ 29191 54805
8 1967 32191 20717 3804 LO3E 1269 40385
9 1968 22845 2538 1vQ4 516 13673 414149
10 1969 1500 639 Yul LLs 25268 28449
11 1970 750 115 2309 L1327 15922 20417y
12 1971 404 4)4% 240l ctd l 2250 17020
13 1972 173 1558 3574 3115 3054y ll4gl
14 1973 L15 923 231 LlOJdws 4144 6651
15 1974 58 Z135 {50 20117 b884 10904
16 1975 0 1076 514 3000 2250 cbes
17 1976 3231 22909 231 Ydl 12009 18693
L8 1977 2250 517 115 St1 L1766 21288
SOURCE:

TABLE 15 X $57.69/MFT+ IGNGRING #INUS OluNSS B3ASED ON CXTRA LUGST FUR WALLE
SRAIN (OF $25/7MT AN L5 MT TUTAL AUJUSTMENT Piik MT NLT ADJUSTHMENT.
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TABLF 30. ALL FOUU GhaliNo (nlLEs wHEAT. CURN)
COMPUTED ANNUAL CUSTS FUR IMPOKT/ZEAPUKI ACJUSTHAENTS

(uS $1000)
PERIOD ASE AN
NfO. YFAK INDUNESIA MALAYSIA PHILIPPINES SlNhAPCRt THATLAND TCTAL
1 1960 24404 63%9 V] 494 9230 34012
2 1961 13211 268 0 692 4250 2244
3 1967 260517 1096 0 635 346 33634
4 1963 9980 692 V] 4062 1384 18514
2 1964 17634 202 V) 434 2016 15519
6 1905 18461 115 J 3%6 2019 23341
7 1966 20365 58 71904 >8 18634 4l01¢
8 1967 31343 20117 3923 Ld46 692 3v4921
G 1964 25268 %3217 1961 4220 13749 495595
10 1969 a2l 1096 981 1615 22612 34787
11 1970 4211 519 1904 2104 120634 227331
172 1671 2017 250 4901 1038 113017 156171
13 1972 1038 23048 2Ulyv L1731 3692 10784
le 1973 519 150V 1936 LIy 6 1846 2959
15 1974 288 L34y 150 3340 Jl4al 37210
1o 1975 115 Y46 1 3173 4934 le6lb 257489
17 1976 4615 Li54 69 uo 5 20711 283317
18 1977 12980 LS 340 923 13730 34064
SOURCE:

TARBLF 15 £ $57.69/MT+ IGNURING MINUS >IGNS: BASEL O FXTRKA LUST FCR wilbLL
GRATN OF 329/MT AND L1o5 M1 TUuTal AUJUSTMENT PER MT el ADJUS THENT .,
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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 Gralns). 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. TFor 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. 1In 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 $4§.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 are 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 Malaysia, 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. Tor 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 1in 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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TABLE 33. &K1LL JnLy
COMPUTEL ANNUAL TUTAL CUST> fui IN-CUULRY PLSERVES

BY ASFAN CUUNTRY, 1960-19/7., ASSUMING TMPUKT ALJUSTALNTS

(US 31U00)
PERIOD ASEAN
Nl YFAR INDCNESIA MALAYSIA PHILIPPINES SINGAPCLRE THAILANY TOT AL
I 1960 50372 Zlo4 4001 1944 1148 6870Y
2 1961 453174 1145 4001 Lv36 1564 632256
3 1962 94391 2346 4u0!l La2b 14333 17596
4 1963 40597 2113 40Jdl 2255 15299 b4beH
5 1964 45397 2299 4601 L2re 15529 6llel
6 1365 29609 36Jd8 4091l L7142 L1644 51495
7 196 20291 3252 2224 1990 41041 i39¢4d
8 1967 26291 1930 5954 1323 24172 596170
9 1968 28714 L7144 44lo 1556 24997 66421
10 1969 271503 19177 22304 1403 47535 43686
11 197n 2818 ldo4 6765 3006 45311 B5€ 34
12 1971 27782 4350 12537 Jdity 43918 61466
13 1972 27922 3142 L2165 3479 43364 204506
14 1673 274829 3095 12351 3040 4146C ¥C715
15 1974 27075 6134 11512 2l 44708 96430
le 1975 278175 5245 L1932 1375 460891 934821
L7 1976 30532 43l6 11745 2067 39015 3827H
LR 1977 29739 4752 11d34y 2294 32538 81191
SUHURCE:

FIGURES IN TABLE 31 PLUS FIGURES [N TALLE 32.
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BY ASFAN COUNTRY., 1960-1%77, ASSUMING IMPLKT ADJUSTMENTS
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1961
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Lb9Y L7769
L895 171769
L8y 5 L1116y
1895 17706
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lav5 17766
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L4715 17769
1475 L1769
L4755 la220
L475 13220
Lb95 18220
5141 13220
2141l 14226
5141 18220
38483 13220
3383 13229
3bd 3 18220

FIGURFS IN TABLE 34 PLUS FLGURES IN TABLE 35,
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1960
1961
1962
1963
1964

1965
1966
1967
1968
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1970
1971
1972
1673
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1975
1976
1977

118650
106402
143311
119248
125694

112630
119749
15105
941482
5626

154381
74809
14718
14567
74556

14498
80346
I8ol2

@328
4460
4564
4509
45178

6810
5650
6171
5847
+2117

37647
31490
3904vu
401564
32913

33807
73301
43210
61439
91J23

739953
613866
L4666
01064
12312

615061
0649235
635217

173764
l6lall
2906176
L71569
1761034

L661729
221309
171706
1790C0
Lo373C

171058
L76125
L76862
L723¢1
132219

174313
180595
L761C6
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SOURCE:
TABLE 33 + TABLE 36 + TAslLE 30.
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in Tables 31 and 32, All Food Grains. In Indonesia computed total costs vary
from $30.1 million in 1965 and 1967 to $62.2 million in 1962. 1In Malaysia they
vary from $2.2 million in 1968 to $6.6 million in 1974. 1In the Philippines they
vary from $2.5 million in 1966 to $12.4 million in 1971. 1In Singapore they vary
from $1.0 million in 1964-1966 to $5.5 million in 1972. 1In Thailand they vary
from $12.1 million in 1960 to $64.0 million in 1974. TFor 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 totai 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 (1960-65) 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 lmport adjustment costs 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 $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 ASEAlN 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 vyears

over the 18-year historical period.
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BY ASFAN CUOUNTRY.

TABLF 33.
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1960-191 17,

GRAINS (ILEs WHERT
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7 1966
R 1967
9 1968
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11 1970
12 1971
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l6 1975
17 1976
I8 1977

Y8450
49409
62234
418217
52033

40084
38752
300484
43691
3o884d

40289
3g0l2
3v451
39031
49264

wlrl
42992
49656

120174
12366
Lsany
loo78
16814

14370
43564
22905
33815
44920

417151
35766
34769
31211
6404«

57621
47313
34084

3J306U
TL632
Yl164
711120
163¢9

55323
900121
L1460
44782
95441

26048
945¢t3
8959
Y6534
122d58

L372494
109624
102726
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SOURCE 3

FIGURFS IN TABLE 31 PLUS FIGURLEYS IN TABLE 32.
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COMPUTED ANNUAL TUTAL CUSTS Fur nEGLUNAL RLSLRVLES

BY ASEAN COUNTRY, L960-1977. ASSUMLING TAPUKT AUJUSTMENTS

(ub $1300)
PERIOND ASEAN
NO. YEAR INUCNESLA  MALAYSIA PHLILIPPINLS SINGAPCRE THAITLAND TOTAL
1 1960 38199 lsu4 5232 2lo4 17404 66339
7 1961 38155 1 804 5232 2164 19484 66839
3 1962 71489 1304 5432 2lu4 15504 136513
4 1963 TlosYy Lrus 9237 2l64 194864 100573
5 1964 71889 1804 223¢ 21lid 12464 1003521
6 L965 68720 184 5232 2011 19434 31311
7 19606 631720 l3u4 J4ol 2325 149484 Y54G4%
8 1967 43370 L80¢e 340l 23¢9 1J4b4 710144
9 198 43370 1524 340l 2025 15484 L9804
10 1969 4337 1524 3401 21138 15484 656517
Il 1970 43370 1924 3461 433G 15494 72169
12 1971 43370 L524 Jaul 4330 19484 712169
13 ly/2 433170 Lo24 J401 boab Lsad4 14655
14 1973 43370 1524 340l 6856 13444 14695
15 1974 43370 1524 3461 6356 37613 Y2824
16 1975 43370 1524 340l 4d92 31613 90820
17 1976 43370 1524 3401 Gd>2 37613 50820
18 1977 43370 1524 3401 4d52 37613 90820
SOURCE:

FIGURES IN TABLE 34 PLUS FIGURES 1IN TabcLk 30,
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TABLE 37. ALL FULU GRALND (RTIGEs whibaT, Gk
COMPUTED ANNUAL TOTAL CUSTS Pl cUMBENEYD BeSERVE PRUGERAA

BY ASFAN GUUNTRY . 190U-1977+ wSSUMING TAPUKT A0JULS EMELNT S

T s o T T o e e o e . s o T e e S e = — —— . = = e o o o .t — — — —

(u> 51U00)

PERIOD ASEAN
NU. YEAR INDONESTIA  MALAYSIA PHILIPPINGES 5INGAPCKL THATLAND TOTAL
L 1960 1210038 Sl4y 10404 4436 4)788 lolagll
2 196] 1oarrs 4965 12404 4506 42000 163912
3 1962 153184 1410 1U464 4125 4570y 2253911
4 1963 123596 Laat 19464 3608 45740 193211
5 1954 136554 u45) 1J404 3ol 333117 195415
6 14965 117265 60l Lugos 3403 39313 L76515
7 1966 127437 5599 13494 3124 dléd» 232544
4 1967 104d37 o241 1351¢ vd+d 4600l 177531
9 1968 L12329 dusl Y3l 71792 00678 234201
10 1969 88681 5085 vyilda 8905 87370 23Ji9l
Il 1970 87870 4089 ll4do Ld4e) 1386y 199254
12 1971 34059 4ol 20117y LO 3L 7 66577 186423
13 1972 83499 Bo4l lul2de 14940 61945 ld4442
l4 1973 82929 70548 16064 12506 58607 L7724
15 1674 82922 9454 leslo 15002 L3306 292842
16 1975 82656 uy2y8 1hoH3 24l o 134849 223902
17 1976 90977 vlb4 L3701 Yul2 1056514 2284¢6l
18 1977 196006 7338 13135 Yl34 92027 221640

o =t - = = —— - - O T ;o o o v T e A an e e e e = . 4 - 4 - . ————— - —— — - - - — ——— -

SOURCE ¢
TABLE 33 + TABLE 36 + TAbLE 30.
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SECTTON 8

COMPARATIVE COSTS OF ALTERNATIVE SECURLTY RESERVE 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.

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.

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.

Constraints on Regional Reserve Levels: VYear-end stocks for the
regional reserve as a whole of no less than Zero; no
upper bound on the regional reserves.

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.

Annual Variable Storage Cost: Total per metric ton costs of

8-1 Y
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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/MI 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

S



added costs are obtained by subtracting the costs in Table 27, Rice from those
in Table 27, All Food Grains. For ASEAN as a whole, the added costs are nega-
tive in 1961, 1965, and 1970-73, but increasing positive values after 19773,
reaching about $72.7 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. 1In 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 1s 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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TASBLF 28« LUAPUTED AvulliuNac CCST
ALl 000 GRAIN RESERVE PLUGKAM LULMPAKEL 10O KICE KESEAVE PRULGRAM

BY ASFEAN CCOUNTRYs 1960-1917+ USINUL HISTURICAL IMPOKTS

© me et m teeBE s e Ws e s el e w e s s Ee e W e b Ee e s - P m e et em ma e e s e B P e ete m e e b e < em es e e o

- —— S A — —— > W - W - D T -t — - Mmoo e P P M D s e e W R = e e e = .

(US $1000)
PERIOD ASEAN
Nlle YEAK INDONESIA MALAYSIA PHILIPPINcS SINGAPCKkE THALLAN) TUTAL
l 1960 1806 Li75 1262 ~-294 2852 98431
2 1961 ~13530 2000 1202 -Llu39 ~5446 -1%663
3 1962 71396 %4649 12062 -db 3 =530b9 Gd5%
4 1963 1338 5409 1202 -1212 -31¢2C 317117
5 1964 5532 5236 1262 5% & -3579 8u4s7?
6 1965 76506 2477 L26¢ die -4694 ~{743
1 1966 1d6L42 2471 31717 035 6H354% 20559
8 19617 - 992 2057 317 37ve 4478 9676
9 1968 ~246 2943 317 3132 1915 8361
10 1969 ~246 2663 3717 7331 -J)lil 1374
11 1970 ~246 20663 ~1Ll6 Le772 =1171947 -2913
12 1971 ~246 1871 b9d3 L1ldu4 ~2J)588 ~1976
13 1972 ~246 3570 19v1 902G =2J588 =287
1% 1973 ~-246 3403 71951 ¥Je 0 -25202 -4074
15 1974 -246 1764 (332 1J16 52041 07977
le 1975 =246 1768 3711 4919 920417 €21%9
17 1976 2037 3400 3711 5065 495717 64390
18 1917 18161 3400 oll1 55712 41841 1206E5
SOURCE:

TABL F 27 (ALL GRAINS) MInUs TAoLb 27 (KRICE).
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TABLE 3B. CUMPUTED AuDITIUNAL Ay
ALL FOOD GRAIN RESERVE PrOGRAM LUMPARLL TU KICE KESERVE PRIJGKAM

BY ASEAN COUNTRY, 1960-1977, ASSUMING IMPORT ADJUSTMENIS

PERIOD
YEAR INOONESIA

Nila

SO NN

-~

[ ol -]

Il
12
13
14
15

lo
L7
18

TABLF 37 (ALL GRAINS) MINUS TABLE 37 (KlLEk).

1960
1961
1962
l1v63
1964

1965
lyee
1967
1968
1969

L370
1971
L1972
1973
1974

1975
1976
1977

2354
-5627
14873

4448
17662

4629
8097
-268
14147
13055

12389
9250
3141
8353
8366

glb5u
10591

PP . e T Y

(US $1000)
ASEAN
MALAYSIA PHILIPPINES SINGAPURE THALLAND [O7 AL
ai? 1262 469 3141 304 [
79 12v2 ol? 3110 -559
28642 1262 170 6blas 2525%
13842 1202 -923 5582 12651
1872 l262 51 5464 19311
- 800 1262 -751 5506 9840
l4y 433 -128 2634 11235
16 134 3012 2871 9825
2144 2y 4242 463Y 25201
L4o8 -217 Y912 -3947 lo46l
1065 -134%0 6592 -6084% 12590
332 -535 2062 -811 0298
2037 ~2832 1955 -2721 7580
L445 l1do 3350 -34%7 48717
- 380 -1180 3583 61284 710673
349 -b4 3obs 37460 49508y
113 -i511 291 36402 47686
374 -21l14 2380 23500 51534

27394
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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

a decreasing trend, and average about zero over the period. Those for Singa-
pore show a relatively sharp increasing trend through 1970 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
without them. It will be noted that for ASEAN as a whole, the computed
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

8-6
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TABLE 29« KICL UNLY
COMPUTFD COST SAVING FOR RESERVE PRUGKAM WITH INMPURT ACJUSTINMENTS

COMPARED TU RESERVE PRUGRAM WITH HISTURICAL IMPURTS, ASEAN, 1G&0-16117

T TS S 0 D 5 S e e R b el VD TP D e S D v S D At D W = Y A " P P " S B SO S e i g oD et S - — . — — — — . — - o —— = —

(US $1000)
PERITQOD ASE AN
NO. YFAR INDCNESIA MALAYSIA PHILIPPINES SINGAFORE THAILAND TUTAL
| -
1 1900 14304 J D 33 -193617 -5060
2 1961 45045 ~1043 0 19 -13602 30419
3 1962 19845 -566 6] -1010 -3144 5125
4 1963 97617 =563 0 =551 8324 1C4832
5 1964 867117 ~-403 0 —-946 12504 91852
6 1965 73193 44 0 -1643 0oll 182C5
7 1966 400349 LOoO4 -1464 ~359 ~0l9% 31026
8 1967 7748 -2345 -1307 ~333 11753 15436
9 19648 20729 =291 2055 605 -11695 L14C3
10 1969 43285 lo59 2186 1102 6844 550176
L 1970 434390 2272 29175 —4c 1 35471 81121
1?2 1971 44102 2309 =3334 =137 404179 83415
13 1972 44193 2807 -3030 4131 43201 S1272
L4 1973 44 344 3414 130 1007 454117 100342
1% 1974 44355 =-1125 =995 4301 49498 96034
l6 1975 44413 800 ~1184 954 54646 99532
17 1976 43791 =212 -709 2181 35507 785498
18 1977 46590 =905 ~686 3051 15385 3375
SNURCE:

FIGURFS IN TABLE 27 MINUS FIGUKES IN TABLE 37.
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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 (1965)
to $7.0 million (1973). For Thailand rice export adjustments would have
resulted in substantial savings in the total cost of the reserves. The
computed savings are negative in five years, but large positive amounts in
the remaining 13, ranging from about -$19.4 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 grailns 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



TABLFE 29. ALL FUJD GRAINS (RICES WALAT. LURN)
COMPUTED CGST SAVING FUR RESERVE PRUGRAM wllH IMPUKT ADJISTMENTS

COMPARED TO RESFRVE PRUGRAM WITH HISTURICAL TMPURTS, ASLAN, 1G667-1977

—-——-————-————_—_.——_—_—_.—__———-.—————u—-_..____-_-_-.. TS S e e e e e e v e . — - —

(US $1000)
PERIOD ASEAN
NO. YEAR INOGNLSIA MALAYSIA PHILIPPINES SINGAPORE THAILAND TJTAL
L 1960 137%2 358 0 -7130 -166b06 -33C6
2 1961 37142 934 0 -L577 =2L158 15345
3 1962 2368 2061 0 -2033 -126172 55724
4 1963 Y4507 3024 0 -1309 =213 959958
5 1964 Bl647 24881 v =451 3401 87538
6 1905 60908 3321 V) -2U -3593 6doleo
I 1966 42554 3332 =152 4 8 ~4324 40750
8 1967 71024 ~3ba -L1l46 411 15360 15287
9 1968 6336 5048 2403 =535 -14419 =5707
10 1969 29984 2854 2590 25481 1689 396¢&y
It 1970 30795 3450 3205 58a ) 2458 712158
L2 1971 34606 3844 31380 bdi5s 22702 711141
13 1972 34306 4346 1753 liloveo 25334 83405
l4 1973 35745 5832 1895 L2od 7 236712 92821
15 1974 15743 1023 1517 1134 412061 %3334
16 1975 3600y 2219 i591 <215 69528 112542
17 1976 35237 LLLS +513 50555 «J682 95102
13 1977 37135/ 20ui 5139 L2673 33726 845206
SOURCE:

FIGURES iN TABLE 27 MINUS FIGURES In TAbLE 37.



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 positlve amounts from 1969 forward,
peaking at about $69.5 miltion in 1975. These {indings indicate clearly

the superiority of the alternatives involving stabilizing trade from the
standpoint of cest-effectiveness. The ladicated advantage lias increased
through time, and cost-savings have become more evenly spread among the

five individual nations of ASKAN.

8-10


http:standpoi.nt

ANNEX T

METHODOLOGY FOR TESTING ALTERNATIVE SECURITY RESERVE PROGRAMS

Based Upon Historical Supply and Utilization Patterns

Using Specialized Subroutines
of the KSU Master Projection Computer Program

Richard Phillips
Department of Economics

Food and Feed Grain Institute
Kansas State Unilversity
Manhattan, Kansas

October 1979

™ K
\ "(\-" ’



METHODOLOGY FOR TESTING ALTERNATIVE SECURITY RESERVE PROGRAMS
Contents

Phase One. Determining the Need for Reserves hy Country and Region

Phase Two., Testing the Performance of Alternative Security Reserve
Programs Had They Been Cperational Over the Historical
Period

Phase Three. HMeasuring Cost-Effectiveness of the Alternative Schemes

Appendix. Use of the MPJ Computer Program for the Analysis
General description of MPJ
Kinds of MPJ runs used
Specific runs for each set of tables
1. Determining the need for reserves
2. Testing the performance of alternative food
reserve
3. Measuring cost-effectiveness of alternative
schemes
Table A. Summary of MPJ computer runs for food reserves

Page

I-1

S



METHODOLOGY FOR TESTING ALTERNATLVE SECURITY RESERVE PROGRAMS

Based Upon Historical Supply and Utilization Patterns

PHASE ONI. DETERMINING THE NEED FOR RESERVES BY COUNTRY AND REGION

Step 1A.

(1A)

Develop supply-utilization balance sheets by crop year for each
major grain in each country such that the total supply quantity,
Q, equals the total quantity utllized, U:

Qijk = Uijk’ for crop year (i), specific grain (j), and
country (k).

For each ijk, total supply quantity, Q, is the sum of the quantities
available from each source:

(1B)

Q =Ql + Q2 + M3, where

Ql = beginuing inventory at the start of the crop
year
domestic production during the crop year
net imports during the crop year (if exports of
the grain of concern excced imports, 03 is neg-
ative).

Q2
Q3

e

Likewise, for each 1jk, total quantity utilized, U, is the sum of the
quantities absorbed by each use:

(16)

U= Ul + U2+ U3 + U4, where
Ul = on-farm disappearance (seed, loss,animal feed)
U2 = total consumption for food
U3 = total industrial utilization
U4 = ending inventory at the close of the Trop year

The quantities available from each specific source and those utilized
in each zpecific use from Equations 1B and LC are substituted intc
Equation 1A to form the basic supply-utilization equation. Thus, for
each 1ijk:

(1)

Step 1B.

Ql + Q2 + Q3 = UL + U2 + U3 + U4

Convert the balance sheets from Step 1A to a common denominator,

g, (for example, milled rice equivalent), by applying appropri-

ate conversion factors for each ijk. Thus, Equation 1A becomes

Q = U s and comparable translation is made for Equation 1.
igk igk

The results of this step are exemplified by the zccompanying
Table 1 for each of the ASFAN countriecs by individual food grain
(in milied rice equivalent) for the crop years 1960-1977. The
converslon factors to milled rice equivalent are shown by the
footnotes to these tables.

I-1
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Step 1C.

Step 2.

(2)

Step 3.

(3
(4)

Step 4.

For cases where thc concern Is for reserves of Ltotal foud grains,
sum across the g's for cach 1k combination from Step 1B Lo ob-
tain the equivalent quantities of total food gralas, {, In terms

of the commnon denominator, such a¢ milled rice. Thus, Equatlon
1A beccmes Qtfk = Uifk’ and comparable summatior s made for

Equation 1. The results are exemplified by Table 1, ail Food
Grains, for each of the ASEAN countries.

For cases where other types of grain reserves may be of inter-
ast, (cotal feed grain reserves, total oilseed reserves, totzl
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).

For the svecific type of utilization of concern reorder Equa-
tion 1 to focus on the historical quantities available. Fox
example, where the concern is food supply quantities Equation
is reprdered for =ach 1jk, igk, or ifk as follows:

U2 = Ql + Q2 + Q3 - UL - U3 ~ U4

This permits combining the individual countries (k) or the
individual grains (j or g) 1nto the same table for the U2

(ag 1llustrated by the accompanying Table 2 for rice, and for
all food grairs), and preparing totals for region or various
fond grains (as the ASEAN totals in the acconpanying Table 2).

Convert the total 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 chtained by

dividing these total equaiions through by the appropriate

total human population figures, H_, . Thus, for each 1jk, igk, and
iflk, the corresponding per capita quantities are defined bv:

qQl + q2 4+ q3 = ul + w2 + u3 + uv4, and
=ql + q2 + q5 - ul - u3 - u4.

The results from Fquation 4 are shown by the historical quan-
tities in the accompanyinyg Table 4.

Fit statistical time trends to the historical per capita gquan-

tities of the u (or 9ok ) of concern, using suitable re-

igi
gression cquations. 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 per capita quantities, but
in individual _ases logarithmic or exponential equations may
be needed.

b
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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) 4, = a + bi

Other common time trend equations include the natural logarith-
mic functions.

g = | 1,
(64) loge q loge a + log, by,
and exponential functions,

(6B) Qi =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 equa-
tions may be used to reflect such factors as anticipated changes in
relative veal prices of alternative food grains, and changes in the
anticipated rate of growth in real per capita incomes. Even though
the concern in this anaiysis is not with the estimates, per se, but
rather in the pattern of deviations from the estimates, still the more
complex estimators may yield more accurate results in some cases. If
more complex estimators have been developed for other kinds of eco-
nomic planning, 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 rlots from
Table 4 historical and Projected data, and by the takular data in
Table 5.

Step 5. Dztermine for each crop year the deviations from trends in avail-
able per capita quantities. Thus,

~

(7) Ui ™ qiJk = g and Yk = 8 - My where

q and u = observed quantities
q and G = estimated quantities
q and 4 = deviations {rom 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 abuve step to the
corresponding total tonnages for each country by applying the
appropriate total population figures. Thus,

. _ . o ) |
@ Qy Ui * Bypeo and Uy Uigk " By
The results of this step are illustrated in Table 8.

Step 7. Compute the corresponding deviations which are in excess of that
acceptable were a security reserve pProgram in operation. Thus,

I-3 \\\00\



(9)

Note:

Step 8.

(10)

= 6 - ﬂ , where
i !

",=. —’ d--
Uik ™ Uge ™ g a9 Uy ik~ 14k

) and U ¢ excess deviations nceded annual trans-
. . actlons with reserves
9 and U ° observed deviations (from Scep 6)
Q and U * acceptable deviation levels, as determined
exogenously.

Given the trend and deviation patterns, the wider the range of
acceptable deviz2tion from trend, the lower the security re-
serve requirement, and vice versa.

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:

U2 =QL+ 02+ Q3 -1Ul - U3 - U4 - RT, where
RT 2 9, or RT = {J

In years when additional supplies are needed for consumption,
withdrawals are made from the reserves (RT 1s negative), so that
the sign for the last term in Equation 10 becomes +; in years
when current supplies are greater than needed for cousumption,
additions are made to the reserves (RT is positive); in years
when total supply quantities are in balance with total utiliza-
tion requirements no transactions are made with the reserves
(RT 15 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.

(11)

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 1jk, establish realistic bounds on in-country reserve levels,
ana compute the possible reserve transactions subject to these
bounds, as follows: :

RT1 = RT, provided L1 < RB1 > Ml, where

RTijk Z total reserve transactions, as above
RTlijk S transactions with in-country reserves
RBlijk £ balance in in-country reserves

I-4



L1ijk 2 lower limit for in-country reserve levels
Mlijk = maximum limit for in-country reserve levels

Furthermore,

(12) RBli = RBli_l + RTli

This is a simultaneous computation, with RBl a function of RT1, and RT1,
subject to constraints on RBL. The results of this step are illustrated
by the accompanying Tables 11 and 12 under the sub-alternative with L1
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 iransactions with regional re-
serves by each country in order to meet the targeiced stability
level in that country. Following Equation 11, this is done for
each 1jk subject to bounds n the regional reserves as follows:

(13) RT2 = RT ~ RT1, provided I L2 < RB2 > i M2, where

RT and RT1 are identified as above

RT2ijk = transactions with regional reserves

RB2ijk

L2 and M2 = represent the limits on stock levels in
regional reserves.

£ balance in regional reserves

Likewise, following Equation 12

(14) RB2, = RB2, .

The results of this step are illustrated by the accompanying Tables 13
and 14 under the sub~alternative for whicl: £ L2 = 0, and I M2 = 2.G
million MT, k k

+ RT2i

Step 11. 1If 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 outlired above. Thus, corresponding
to Equat.ons 13 and 14 are:

{13') RT3 = RT - (RT1 + RT2), provided & L3 < RB3 >

.~

£ M3, and
k

(14") RB3i = RB3 + RT3j.

i-1
These steps can be repeated for as many alternative configurations, tar-
geted stability levels and constraint levels for rescrve stocks as may
be needed to support Planning decisions by officials in each country and
region.

It will be noted that for the ASEAN case, under the alternatives considered,
RT3 is zero for all i, except 1968. Where j = rice only, withdrawals of
175,000 MT (milied rice equivalent) from world reserves would have bezn need-
ed that year. Where J = all food grains, the withdrawals from world reserves
would need to have been only 73,000 MT (see Tables 14).

I-5
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Step 12, Determine the potential adjustments in international trade to
stabilize supply quantities in each country, using the reievant
historical data from the above steps as base. This requires
realistic determination of (1) the date within the crop year by
which accurate estimates of domestic productfon, Q]j, 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 Equation 10 (see

accompanying Table10). For each ijk, the net quantity adjustment
in international trade, A, hzs 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, =1F2 Q, ;. This
time lag gives rise to the possibilitv of additional trade adjust-
ments to offset last year's adjustment, so that the simple adjust-
ment equa’ion:

_ i > .
(15A) Ai F1l Qi + F2 Qi—l’ becomes

= 0 . 22 % (0 L
(158) A, = FL * (Q, + A2, ) +F2 * (Q,_, - A2, ,), or

= 0 0 * F2 9 %0 0 . T2)
(15) Ay =FL % Q + Q_; *F2) +F2 % Q _ +(Q_, * F2)

Starting with the ai'k from Tatle 10, che results from application of
Equaticen 15 are shown in the accompanying Table 15 for the casc where
F1 = 0.5 (and F2 = $.5). As Fl approaches 1.0 (¥2 -+ 0.0), trade ad-
justments (Table 1f) 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
they 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—ational tradz by each country. Thus, Equation
10 from Step 8 ber ues:

(16) U2 =Ql +02 +Q3+ A - Ul - U3 - U4 - AT,
AT = Q - 4, where
A = net adjustment in international trade as specified
by Equation 15
AT = annual transactions with security reserves after
trade adjustments.

Note that if AT = 0 through time, then there 1s no need for food security
reserves i1f full advantage is taken of potential adjustments in interna-
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tional trade by each country.

For.the ASEAN case i1llustrated by the accompanying Table 16, the
need for security reserves is dampened somewhat hy the trade ad-
Jjustrments, but by no means is this need fully met by the adjust-
ments.

Step l4. Determine the required stock 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) ATl = AT, provided Li < AB1 > M1, given
(18) ABl, = ABl o, Ale, and where

i
AT
AT1

as identified in Step 13

transactions with in-country reserves after
trade adjustments

ABl = balance in~country reserves after trade ad-
justmentcs

limits on stock levels for in-country re-
serves, as in Step 9.

HE O e

L1 and M1

The results from this step are illustrated by the accompanying Tables
17 and 18 under the sub-alternative with L1 taken at zero and M1
taken at the STDE applied to the trend in the total food requirement,
4s 1s the case for Tables 11 and 12.

Step 15. Determine the indicated residual transactions with regional re-
serves after trade adjustments by each country in crder to meet the
targated 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 - AT1, provided lf LZ 2 AB2 > * M2, given

Z
k
(20) AB2i = AB21_1 + ATZi, and where
AT and ATl are identified as in Step 14
A?Zijk £ transactions with regional reserves after
trade adjustments

A

B2iJk balance in regional reserves after trade
adjustments

L2 and M2 = represent the limits ou 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 % L2 = 0 and % M2 =1.1
million MT as in Tables 13 and 14.

Step 16. As in the case of Step 11, if residual needs for further reserve
transactions tc meet targeted levels of stability still remain
from Step 15, comparable analysis can be extended tc a still
higher level of world-wide reserves (after international trade
adjustments), AT3 and AB3, following the procedures outlined in

.
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Step 15. Corresponding to Equations 19 and 20 are:

(19') AT3 = AT - (AT + AT2), provided }: L3 < AB3 > M3, and given

(20") A33i = AB3 + AT31.

i-1
No examples are shown for ASEAN because all requirements were met
by the combination of in-country and regicnal reserves (AT3 = zero
for all 1jk).

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 capacity 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) FCl = RC1 * K1 * fcl, where

FCl is the total annual fixed cost of in-country
storage facilities for security reserves.,

K1 1is 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 ftixed cost per metric ton for
the Iin-country storage facilities.

The required storage capacity is determined directly from the
in-country reserve balances given from Equation 12 by rhe fol-
lowing:

(12") RCli = RBli or RBli-l’ 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 given by the following:

(21') fel = fca + fed ' | ¢ + tem + fco, where

fca 1is th an.ual per ton costs for administrating the
progr.:., taken at $3.00 for ASEAN,

fcd 1s the annual per ton facility depreciation expense,
taken at $5.00 ($2.50 Bldgs + $2.50 Equip) for ASEAN,

fce 1is the annual per ton charge for capital invested
in the storage facilities, taken at $7.50 ($125/2x.12)
for ASEAN.

fem 1is the annual per tou repair and maintainence cost
for the storage facilities, taken at $2,50 [($150 x .02
+ 100 x .02)/2] for ASEAN.

fco 1is the annual fixed cost per ton for other expenses
nf the storage facilities, taken at $3.80 for ASEAN.


http:125/2x.12

Step 18.

(22)

(227)

Step 192

(23)

Step 20.

(24)

The estimated totai annual fixed cnsts for in-country reserve
storage facilities based on Equation 21 are shows for ASEAN

in Table 21. In this case the multiplier, K1, is taken at 2.0,
assuming all rice in the food security reserve is stored in

the form of rough rice.

Compute the annual variable cost for maintaining the required
grain inventory for in-country security reserves. If such in-
ventory is held at strategic locations so that no extra han-
dling nor transportation is required; the annual variable cost
for each ijk is defined as,

V(€1 RBl * K1 * vcl, where

RBl is as deflned by Equarion 12, and showm in Table 12

K1 is as specified for Equation 21, above

vel 1is the annual variable cost per metric ton for
maintaining the in-country reserve inventories.

This per ton cost is given by the following:

vel = vece + vem + vco + ves, where

vee 1is the annual per ten carrying charge for grain in
security reserves, taken at $15.30 ($150 x 10.2%)
for ASFAN.

vem  is the annual per ton cost for quality maintenance,
taken at $4.G0 for ASEAN.

vco 1is the annval per ton cost for operating expense,
taker. at $3.00 for ASEAN. '

vcs 1ie the aonnual 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 for ASEAN in Table 22.
The K1 multiplier is taken at 2.0 for th: ASEAN case. Note that
VCl is zevo for all ijk, in which in-country reserve levels (RB1)
are zero (see Equation 22 and Tzble 12).

Sum the annual fixed cost and the annual variable coet for the
estimated annual total cost of in-country reserves. This is done
by straight summation for each ijk as indicated by Equation 23,

TCl1 = FC1 + vc1
The results for ASEAN are shown by Table 23.

Repeat Steps 17 through 19 for the regional reserves. Annual
fixed costs for regional storage facilities are given by Equa-
tion 24,

FC2 = RC1 * K1 * fc2, where
fcZ2 is defined in the same manner zs fcl in Equation 21°'.
K1 is definaed as in Equation 21.
RC1, the required regional storage capacity, is determined
directly from the regional reserve balancas given by
Equation 14 as follows:
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(14") RC2i = RB2i or RBZi—l’ whichever ig greater. The results for

(25)

(26)

Step 21.

(27)

Step 22.

(28)

ASEAN are shown in Table 14'.

Total fixed costs for regional reserves for ASEAN are shown
by Takle 24, based on the same values for fc and Kl as in
Table 21.

Anntcal variable costs for regional reserve inventories are de-
fined for each 1ik by Equation 25.

VC2 = RB2 * K1 * vc2, wheie

ve2 1ig defined in the same manner as vel by Equation 22'.

K1 is defined as in Equation 21.

RB2 1is 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
ghown in Table 25. The figures are based on the same values for
Kl and vc as those in Table 22.

Annual total costs for reglonal reserves are obtained by sum-
mation as Indicated by Equation 26.

TC2 = FC2 + VC2
The results for ASEAN are showu by Table 26.

Determins the combined total costs for the regilonal reserve pro-
gram. This is done by summing the total costs for in-country
reserves and the tctal costs for regilonal reserves for each ijk.

CTC = TCl1 + TC2
The results for ASEAN are shown by Table 27.

Compare the relative .otal costs cf alternative security reserve
programs to measure the cost-effectiveness of the alternatives.
The comparison varies depending upon the kinds of aiternatives
under analysis. Following are common examples.

The additional cost of more cowmplete programs 1s obtained
by subtracting the combined total costs of the two cases. Thus,
for each ijk,

ATC = CTC - CTC , where
c s

ATC 1is the additional total cost.

CTC is the combined total cost from Lquation 27 for the
more compiete case.

CTC 1is the combined total cost from Equation 27 for the
more simple case.

The results from Equation 28 for ASEAN food reserves of all food
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(29)

Step 23.

(30)

Step 24.

(31)

grains compared to ASEAN food reserves of rice only are shown
in Table 28.

The magnitude of cost savings bhetween two alternatives
capable of producing the same level of benefit: is obtained by
subtracting the combined total costs for the twu alternatives.
Thus, for each ijk,

STC = CTL2 - CTCl, where

STC 1is the saving in total cost.

CTC, is the combined total cost for the second best
alternative.

CTC1 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 to such reserves
without adjustments in international trade are shown in Table 29,

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,

CAT = AT * cat, where

CAT 1is the total additional cost for net adjustment in
international trade.

AT  is the net plus or minus adjustment in tonnage of
grain imported (see Equatinn 15 and Table 15).

cat 1is the average total additional cost per metric ton
for making the adjustment in iaternational 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 $25/MT, tetal adjustment of 1.5
MT per MT net adjustment, zrd avcrage rice milling
rate of 65 percent.

The resulting computed total annual cost for adjustiments in in-
ternational trade to help stabilize domestic grain supplies in
each ASEAN country are shown in Table 30.

Repeat Steps L7 through 19 ior the costs of in-country reserves
after net import adjustments. Following Equation 21, annual
fixed costs for in-country reserve sterage facilities are given
by Equation 31.

FCA1 = RCAL * K1 * fcl, where

FCA1 1is the total annual fixed cost for the needed
in~country reserve storage facilities after im-
port adjustments,

K1 and fcl are the same as defined in Equation 21.

RCAl 1s 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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(18")

(32)

(33)

Step 25.

(34)

(20")

(36)

follows:
RCAl, = ABli or ABli—l’ whichever is greater; the results for
t ASEAN are shown in Table 18'.
The resulting computed tntal fixed costs for in-country reserve
capacity with import adjustments Zor 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:

VCAl = AB1 * K1 * vcl, where ABl is as defined in Equation 18
and K1 and vcl are as defined for Equa-
tion 22.

The results for ASEAN are shown in Table 32.

Annual total costs for in-country reserves with import adjust--
ments are ccmputad by straight summation. For each 1ijk,

TCAl = FCAl + VCAl
These results for ASEAN are shovm in Table 33.

Repeat Steps 17 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.

FCA2 = RCA2 * K1 * fc2, where
K1 and fc2 are comparable to the corresponding variables
in Equation 21.
RCA2 1s the required regional storage capacity with im-
port adjustments, as given by the equation,

RCA2i = AB2i or ABZi_l, whichever is greater; the results for
ASEAN are shown in Table 20'.

The resulting fixed costs for ASEAN regional reserves after 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:

VCA2 = AB2 * K1 * vc2, where AB2 is as defined in Equation 20
and K1 and vec2 are as defined in Equation
22. The ASEAN results are shown in Table
35.

Following Equation 23, annual total costs for regioral reserves
after net import adjustments are computed by summation. For

each ijl,

TCA2 = FCAZ + VCA2
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Step 26.

(37)

Step 27.

(38)

These results for ASEAN are shown in Table 36.

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 summing the total
costs for adjustments in international trade, total costs for
in-country reserves and total cos:ts for regional reserves with
the trade adjustments. Thus, for each ijk,

CTCA = CAT + TCAlL + TCA2
The results for ASEAN are shown in Table 37.

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:

ATCA = CTCAC - CTCAS, where

ATCA dis the additional total cost,
CTCA 1is the ccmbined total cost from Equation 37 for
the more complete program.
CTCA_ 1s 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 ASFAN food reserves of rice only are shown in
Table 38.
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APPENDIX

USE OF THE MPJ COMPUTER PROGRAM FOR THE ANALYSLS

The Master Projection (MPJ) Computer Program is one of a series of fully-
operational computer programs developed by Kansas State University and published
by the Food and Feed Grain Instituie 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 1s available through USAID offices, or from SEARCA
in Los Bafics, Philippines as well as from KSU in Manhattan, Kansas and AID/V.
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 centained in "User's Guide to Computerized System for Feasible Agri-
business Development' Special Report No. 2, Vol 2, Chap. 10, 1979 Edition. Food
and Feed Grain Institute, Kansas State University, Manhattan, Kansas 66506.

Technical assistance and training on the use of the MPJ program for analyzing
alternative food security reserve programs also are available. The same is true
f§r related piograms in the KSU package, including those for feasibility analysis,
proforma financial statements, impact analyeis and transportation linear program-
ming. Comments and suggestions regarding the programs and their use are encour-

aged by the Food and Feed Grain Institute staff.

General Description of MPJ

The MPJ is a user-controlled program designed for economists, engincers 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 ke 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 ic often used to produce numbers needed for Input to other pro-

grams. 1It's convenient nlotting feature adds to it's versatility.

All of rhe 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. 1In
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 4A, Step 4B, and Step 5.
These commands are read as integer numbers. Some are used to define dimensions
and parametzrs (such as the number of rows and columne for each table), but most
follow the convention of yes = 1, no = 0. To activate a desired command, the user
inserte a "1" in the proper space, otherwise it will not be activated (the com-—
puter reads a blank as “0"). 1In the instructions which follow, attention is
called to the unique non-zero entries necded for cach type of computer run. In
Table A (t low), exach run is keyed to the Step and Equation number in the body

of the methodology annex as well as to the corresponding output table number.
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Kinds of MPJ Runs Usaed

Although the MPJ program is best known for its capabllity to fit trends
and develop projections, no projections are developed in this analysis. The

kinds of runs used may be classified as follows:

1. Y runs, in which the Y-table 1s defined as some combination
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 corp.

Such runs are accomplished by supplyinpg iniormation for each
of the X tabies in succession, followed by the command in-
structions for the Y table. Usually one commands tne pro-
gram to generate a data deck of the Y-table (as wcll as to
print it) so that it can be used in subsequent steps.

2. NFIT runs, in which commands are given tu fit time-trend
regression and/or plot the results. These may
be combined witn NDEV runs to make tables of the
deviations from trends rather than observeu
values.

3. ISTOCK rums, to corpute year-by-year rransactions with re-
serves subject to constraints on stock (cumu-
lative total) levels. Special combiirations of
this feature are used to determine regional
resavve transactions, import adjustments, and
cumulative storage capacities.

4. NONEG runs, tc cempute output based on the absolute values
of numbers in the input data.

5. LPLOT runs, used in connectlon with NPLOT to compress the

Y-axis on the computer plots (otherwise it will
be expanded to highlight the deviatlions from

trend).

6. NOTL runs, wherc no coiumn total is desired in the output-
table (s).

7. NOPRT runs, where no output table is to be printed.
8. CONST runs, where Step O conversion tables are desired.
Various combinations of these eight basic runs are used for the complete analysis

herein. The prorate {(Step 15) option and other mere 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 wade twice, once for the rice only output and once for the all
foed 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 compuier 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-
lirg the number and length of input periods is uniform feor 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 rums.

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 eigh: runs summarized in Table A. The computer runs used are as

follows:

Run 1. Supply-utilization balance sheets by ccuntry by focd grain, in milled
rice equivalent.

These tables, showni in Annex IT, 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 fur each ASEAN country,
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Run 2.

Avallable per capita food supplles in each country

Run

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 thé corresponding Tables 1. The X, table, total human
population, is prepared from original data, ang 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.

Year-to-year stabllity in per capita food supplies

Run

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.

Year-to~-year deviations in food supplies

Run

This is a Y-table run to compute the annual deviations in
total food cupplies. 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 (X,) to compucte, print
and punch the Y table. The NOPRT option is uséd for X, since it

2
was already printed in Run 2.

Trend estimates of per capita food supplies

Run

This also is a Y-table run used to compute, print, and punch
the per capita trend estimates bty adding the deviations (X,) to
the observed data (Xl). NOPRT is used with bhoth X tables.

Trend estimates of total food supplies

Run

This run parallels Run 5, but 1s 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-ycar deviation from trend (taken
at 3 percent of the trend in this study). As in Run 5, NOPRT is
used with both X tables.

Allowed year-to-vear deviation in total food supplies

Run

7a.

This run 1s 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 smalier. It is accomplished with the ISTCCK
and NRTR (needed reserve transaction) options, using the data
decks for Table 8 and Table 9 with the title cards for Table 9'.

Needed reserve transactions for targeted stability

Run

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.

Maximum limits on security reserve balances for each country

This is a special run used to coampute, print, and punch a work
table of maximum limits on reserve balances, Table 11'. As shown



by the footnote to chis table, the limits are based on the least~squares
trend analysis for each country, bteing set at the standard errors 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 X, table is prepared, and NP and RATE are used to
instruct the MPJ tc Complete this multiplier table for use in computing
Table 11°'.

2. Testing the Performance of Alternative Food Reserve Programs

The performance of altzrnative fuod reserve programs is tested in Runs 9-16.
Runs 9-11 are used to test the performance of programs using the vcolume of in-
ternational trade as it has existed horizuntally in 2ach couutry. 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 Teszarve
transactions subject to constraints on 1eserve balances, and to com~-
pute the reserve balances. Table 11 is computed, printed, and punched
as X, using the Table 10 and 11' decks plus the beginning stocks
card with Table 11 title cards. It is accomplished by the ISTOCK
option set equal tc "1". Tezble 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 1C. Residual need for regional reservcs
This is a straight Y-table run for computing, printing, 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 iu 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 opiions.

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 indicared adjustments
in trade which can be accomplished during the same crop year in
which the need is discovered, taken at 0.5 for the ASFAN 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 internaticnal trade adjustments
This is a straight Y-table run in which Table 15 is subtracted
from Table 10 to compute, print, and punch Table '6, nceded 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-tabie run paralleling that of Run 9.
Tahle 17 is computed, printed, and punched as X, using the Table
16 and Table 11' decks plus the beginning stocks card with Table
17 title cards, using ISTOCK equal tc ''1". 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 import adjnustments
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
uvsed wich both X takles.

Run 16. Cumulative 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 inventorles in the security reserves. Standardized
per metric ton storage cost3s 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, exténding 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 sterage facllities

Run

18.

This is a conversfon table run in which total fixed costs are
caluclatad by applying a constant per ton factor to the arnual
storage capacity required in each country. The requirad storage
capacity (Table 12') is calculated from the Table 12 aeck, using
the ISTOCK and NCAP options. 1In the same run Table 21 is calculated
by multiplying Table 12' by $21.80 x Z = $43.60, assuming twoc metric
ton of storage cespacity as rough rice for every one metric ton
milled rice equivalent.

Variable ccosts of in-country grain inventories in the security reserves

Run

19.

This is also a conversion table run. Total annual variablie
costs are calculated by applying a constant per ton factor to the
arnual inventories in the security reserves in each country (Table
12). The NOPRT option is used for this takle, 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.

Total annual costs for in-country grain security reserves

Run

This is a straight Y-table run in which the fized 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.

Fixed costs of rerional reserve grain storage facilities

Run

21.

This is a conversion table run paralleling that of Run 17.
The Table L4 data deck is used to generate Table 14' under tho
ISTOCK-NCAP options and the costs in Table 24 are computed, printed,
and puniched, applying the $43.60 constant per ton fixed-cost
factor.

Variable costs of regional grain inventories in security reserves

Run

22.

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 a* the same rate as positive belances). The c¢ stant
factor of $46.50 is used for calculating, printing, and punching
Table 25 as a conversion table.

Total annual costs for regional grain securi. y reserves

Run

23.

This is a straight Y-table run paralleling Run 19. The
NOPRT option is usea for both X tables, since the run is used
only to compute, print., and punch Table 26.

Combined total annual costs for grain security reserves

Run

24'

This also 1s 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 25). The NOPRT option is used for both X tables.

Added cost for reserves of all grains compared to reserves of i ice onlv

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 NOPCRT option is

1-21 2\
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Run

25.

used for beth X tables.

Cost saving for reserve program with import adjustments

26.

Run

Run

27.

This ic another straight Y-table run; it is used to compute,
print, and punch the cost saving (Tabie 29) as the diiference
between Table 27 ( with no import adjustments) and Table 37
(after import adjustments). The NOPRT opticn is used for both
X tables.

Computed cousts of internaticnal 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 avarage exctra 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 adjustmont
achieved.

Fixed costs of in-country reserve grain storage facilities after

Run

28.

trade adjustments

This is a conversion table run paralleling Run 17. The required
storage capacity (Table 18') is computed form the Table 18 deck and
used with the constant factor of $43.60 per MT to compute, print, and.
punch Table 31.

Variable costs of in-countiy reserve inventories after trade adjustments

Run

29.

This is a conversion table run paralleling Run 18. The
constant factor of $46.60/MI is applied to Table 18 to compute,
print, aad punch Table 32.

Total annual cost for in-country reserves after trade adjustments

Run

30.

This is a Y-table run paralleling Run 19. Tables 31 end 32
are added to compute, print, and punch Table 33.

Fixed costs of regional raserve graln storage facilities after trade

Run

31.

adjustmenis

This is a conversion table run paralleling Run 20. The Table
20 data deck 1s used with the ITOCK and NCAP options to generate
the required capacities shown in Table 20'. The constant facitor
of 543.60 is applied to compute, print, and punch the fixed costs
shown in Table 34.

Variable costs of regional resecve inventories after trade adjustments

Kun

32,

This is a conversion table run paralleling Run 21. Table 20
with the NONEG option 1s multiplied by the constant of $46.60/MT
to compute, print, and punch the variable cosis shown in Table 35.

Total anuual cost for regional reserves after trade adjustmer 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 1s a Y-table run in which the combinad 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 amnual costs for regional reserves
from Tabie 36. The NOPRT option is used for all X tables, as
the run 1s used to compute, print, and punch the combined
cost shown in Table 37.

Run 34. Added cost for reserves of ali prain 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 grairis 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 optlon. The multiplier can be changed each year under
this MPJ option if desired.
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TABLE A. SUMMARY OF MPJ COMPUTER RUNS FOR FOOD 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. Xl Final 2,4 0 0
1 Q/U Bal (Wheat) 1 (@B) X2 Final 2,4 0 0
1 Q/U Bal (Corn) 1 (1) X3 Final 2,4 0 0
1  Q/U Bal (All) 1 (1) b4 F/Deck 2.4,7 0 0
2 Food Use 2 (2) 2. Xl Final 2 0 1
3  Population 3 data X2 NFIT 2,3 5 4
4  Use/Capita 3 (4) Y Decl: 2,4,7 0 0
4  Use/Capita A (5) 3. Z NFIT 4 5 4
7 Dev/Capita 5 (7) 4, Xl T4/Deck 2,4,7 0 1,3,4
3 Population 3 data X2 NOPRT 2,5 0 0
8 Total Deviation 6 (8) y F/Deck 2,7 0 0
4 Use/Capita 3 (4) 5. X NOPRT 2,5 0 0
7 Dev/Capita 5 (7) X, NOPRT 2,5 0 0
5 Est/Capita 4 (5) Y F/Deck 2,4,7 0 0
2 Food Use 2 (2) 6. Xl NOPRT 2,5 0 0
8 Total Deviation € (8) X2 NOPRT 2,5 0 0
6 Total Est 7 {(92) Y F/Deck 1,2,7,8 0 0
9 Target Dev 7 (9) YC F/Deck - - -
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) NF1T (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) TISTOCK/IMPGRT (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)
1-24



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 Total Dev 6 (8) 7a. X1 NOPRT 2,5 0 0
9' Adj. Allowed 8 (10) X,  NOPRT 2,5 0 "0
10 NRTR 8 (16) YY" F/Deck 2,7 0 0
6 Total Est 7 (9) 8. X1 NOPRT 2,5 0 0

T4 STDE not shown X2 NP 2,6 0 0
11' Max RBI not shown Y F/Deck 2,7 0 0
11 RT1 9 (11) 9. ISTOCK T10,T11' 7 0 5=1
12 RB1 9 (12) Y ISTOCK 7 0 5=2
10 NRTR 8 (10) 10. Xl NOPRT 2,5 0 0
11 RT1 9 (11) X2 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 a (10) 13. Xl NOPRT 2,5 0 0
1 Adj 17 (15) X2 NOPRT 2,5 0 0
16 AT 13 (16) Y F/Deck 2,7 0 0
17 AT1 14 a7 14, ISTOCK T16,T11' 7 0 5=1
J.8 AB1 14 (18) Y ISTOCK 7 0 5 =2
16 AT 13 (16) 15. Xl NOPRT 2,5 0 0
17 AT1 14 (17; X2 NOPRT 2,5 0 0
19 AT2 15 (19) Y F/Deck 2,7 0 0
20 AB2 15 (20) 16. ISTOCK 7119 7 0 )

2 decks + 1 blank card for this special imports adjustment run
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Computer Run

Table A, page

R

%*
Control Cards by Step in MPJ

Table
No. Contents
12 RC1
21 FC1l
22 VCl
21 FC1l
22 VCl
23 TC1
14! RC2
24 FC2
25 vVC2
24 FC2
25 VC2
26 TC2
23 TCl
26 TC2
27 CTC
27 CTCa
27 CTCr
26 ATC
27 CTC
37 CTCA
29 STC
15 ADJ
30 CAT
18 RCAl
31 FCAl
32 VCAL
31 FCAL
32 VCAL
33 TCAl

Methodology
Step Function No.
17 (12") 17.
17 (21>
18 (22) 18.
17 (21) 19. X1
18 (22) X2
19 (23) Y
20 (14") 20.
(24)
20 (25) 21.
20 (24) 22, X1
(25) X2
(26) Y
19 (23) 23, Xl
20 (26) X2
21 (27) Y
21 (27) 24, Xl
21 (27) X?
22 (28) Y”
21 (27) 25, X1
26 (37) X2
22 (29) Y
12 (15) 26.
23 (30)
24 (18") 27.
24 (31)
24 (32) 28.
24 (31) 29, Xl
(32) X,
(33) Y
I-26

Type Step 4 Step 4B  Step 3
T12/Deck 1,7,8 0 9
CONST/¥/Deck

T12/NOPRT 1,8 0 0
CONST/F/Deck

NOPRT 2,5 0 0
NOPRT 2,5 0 0
F/Deck 2,7 0 0
T14/Deck 1,7,8 0 9
CONST/F/Deck

T14 /NONEG 1,8 0 11
CONST/F/Deck

NOPRT 2,5 0 0
NOPRT 2,5 0 0
F/Deck 2,7 0 0
NOPRT 2,5 0 0
NCPRT 2,5 0 0
F/Deck 2,7 0 0
NOPRT 2,5 0 0
NOPRT 2,5 0 0
F/Deck 2,7 0 0
NOPRT 2,5 0 0
NOPRT 2,5 0 0
F/Deck 2,7 ] 0
T15/NONEG 1,8 0 11
CONST/F/Deck

T18/Deck 1,7,8 0 9
CONST/¥/Deck

T18/NOPRT 1,8 0 0
CONST/F/Deck

NOPRT 2,5 0 0
NOPRT 2,5 0 0
F/Deck 2,7 0 0
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Table
No. Contents
20" RCA2
34 FCA2
35 VCA2
34 FCA2
35 VCA2
36 TCA2
30 CAT
33 TCAl
36 TCA2
37 CTCA
37 C’l‘CAa
37 CTCAr
38 ATCA

Methodology

Step Function

25
25

25

25

23
24
25
26
25
26
27

(20")
(34)

(35)

(34}
(35)
(36)

(30)
(33)
(36)
(37)
(37)

(37)
(38)

Computer Run

33.

34.

< opd <
=

< >4 pd De

<o
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Type

T20/Deck
CONST/F/Deck

T2C/NONEG
CONST/F/Deck

NOPRT
NOFRT
F/Deck

NOPRT
NOPRT
NOPRT
F/Deck

NOPRT
NOPRT
F/Deck

Table A, page 4

%
Control Cards by Step in MPJ

Step 4 Step 4B  Step 5
1,7,8 0 9
1,8 0 11
2,5 0 0
2,5 0 0
2,7 0 0
2,5 0 0
2,5 0 0
2,5 0 0
2,7 0 0
2,5 0 0
2,5 0 0
2,7 0 0
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ANNEX II

Aanual Supply and Utilization of Rice, Wheat and Corn by Nation, 1960-1977

Statistics compiled and puhlished by the U.S. Department 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
recouciled so that major discrepancles 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 grains 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 preoduct ntilization. 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 anrd utilization balance sheets

for each ASEAN country. It is illustrated by reference to the accompanying



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 column (3). The total supply
listed in column (4) is computed as total prcduction + net imports - change
in ending stocks.

The seed and loss figures rerorted 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 use 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 rilce imvorts (Table 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 rotal 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 rieed to be imported.

Indonesia produces no milling wheat, but is becoming an increasingly
important customer in world trade (Table 1, Indonesia, Wheat). 1In milled
rice equivalent, net wheat imports arz 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 1,201,000 MT of wheat (908,000 + 0.7562. All of the wheat
flour milled in Indunesia 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 MF. 1In contrast, utilization of corn for poultry and livestock
feeding has increascd 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 discrepauncy plus the vequirements for seed and losses means an annual
average increase in Irddonesia'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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INULN

TagLke L
ESlA., KICE

FOOD GRAIM SJPPLY ANU UTILIZATIUN 3ALANCE SHEET. 1960-1971

(1000 METRIL TUNS, MILLEU

RICE EJUIVALENT)

PERIOD (1} (2) (3) CHANGE (4) TOTAL (5) SEED (6) (7 (o)} TUTAL
NO. YEAR PRODJCTION IMPORTS IN STUCKS SUPPLY AND LOSS FLOD USE BALANCE CUTILIZATILN
1 1360 10168 894 145 106917 1017 99Cu J 10917
2 1961 9585 1054 165 lo4d 4 959 $525 o} 12404
3 1962 10235 1325 =150 11460 1029 13431 [ 11400
4 1363 9158 1043 315 10106 916 9253 ) 121loo
5 1964 3611 1010 35 10566 961 9625 [¢] ludoe
6 1965 13243 223 -55 10591 1024 9477 v 13501
7 1956 13752 329 140 19321 10175 9846 9 1921
8 1967 13402 354 =30 10611 1940 9771 0 1811
9 1968 11666 628 300 11994 1167 1C827 0 11994
19 1969 12249 dJo =75 13130 1225 11905 0 13130
11 1972 13140 13 230 13663 1314 123¢9 0 135603
12 1971 13724 224 390 14218 1372 il346 0 l4213
13 1972 13183 123« -225 l4642 1318 13324 9 14642
14 1973 14607 1225 325 15507 1461 14046 0 15507
15 1974 15270 1148 3¢5 16359 1528 14531 0 lo05¢
16 1975 15185 670 -830 16645 1519 15166 0 16665
17 1976 15845 1526 -10% 17416 1585 15841 0 17476
18 1977 15239 2500 =135 17885 1520 16365 o} L7305

.YRAK 12237.72 940.89 4.94 13173.61 1223.89 11949.72 J.10 13173.061
B 412.42 43.79 =13.95 470.16 4l.24 428492 Ue 00 4T70.16
RSO 0.9092 0.1976 0.0741 Jedtlb 7 0.3088 0.8832 0.0000 D.b007
SYX 717.07 485.69 2T1.26 ¥15.42 71.88 858.44 J.920 915.42
SB 32.58 22.06 12.32 4lL.59 3.27 39.00 Ve 0 4l.5S
SQURCE:
PRODUCTIUN, IMPIRTS. STUCKS ANU UTIL IZATION FRUM FCREIGN AGRICUL TURE CIRCULARs USUA, 4AKCd L9T8.

{5)

AT 10Z JF COL.

13 (6) REPORTED CUNSUMPTION LESS COL. 5: (7) COL. & LZSS COLS. 5 ANJU 6. CUNVERTED AT od%. CHLP YEAR APR-MAR.
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FUOD GRAIN SUPPLY AND UTILIZATION 3ALANCE SHEET,

TABLE 1

INUONES1A. WHEAT

1950-1977

(1000 METRIC TUNS, MILLED RICE EQUIVALENT)

53}

PERIOD (1) (2)  (3) CHANGE (4) TOTAL (S) SEED (7 (8) TartacL
NO. YEAK PRCDUCT IuN IMPOATS IN STUCKS SUPPLY AND LDSs FOOD USE BALANCE UTILIZATLILN
1 1960 0 122 0 122 0 122 9 le2
2 1961 0 113 [} 113 0 113 J 1.

3 1962 2 18 0 18 [} 18 g 18
4 1963 0 76 [} 76 [¢] 76 [¢] 16
5 1964 [} 15 Q 15 0 15 0 15
6 1985 o] 15 0 15 0 15 0 L5
7 19566 ] 39 [¥] 30 0 39 Q 30
8 1967 0 129 0 129 0 l44 0 129
9 198 a 253 42 211 0 211 0 211
12 1969 [s] 518 90 428 0 428 b] 423
11 1970 [o] 344 44 300 a 3co V] 330
12 1971 h] 3ud -153 521 2 521 ) 521
13 1972 0 538 30 541 [of 541 0 241
14 1973 h] 585 6l 524 0 524 J 524
15 1974 0 582 =31 ol3 o] 613 o] 613
16 19715 [} 031 8 623 0 623 0 623
17 1976 b] i«7 44 753 R 7133 2 703
13 1977 Q 758 -45 du3 0 aC J ad 3
YBAR 7.19 324.506 5.04 321.35 %.1C 322.22 J.10 321.3y

B J.00 46.70 -Jd.lo %7.11 PV 4l.C¢ Jedd 47.11
RSO C.30090 0.d530 J.0004 J.d589 30,3390 J.duld ).J320) V.853Yy
Syx J.00 107.46 52.64 1JS.08 2.00 LJ4.CS P 19 ] 13%.08
S8 Je0D 4.7) 2+39 4.77 J.00 4.73 Jed) .17
SOURCE 2
PRODUCTICN, IMPURTS, STGCKS ANU UTILIZATIUN FRLM FUREIGA AGRICULTURE CIRCULAK. JSUA, MuY 1ST7o (L9037} MLV 1STE (1575-77).

(5) AT 102 GF CaOL. 1

(6) KLPOKTED CUNSUMPTIUN LESS

Cot. S:

€7) COL. 4 LES3 ClLi>.

5 AND 0. CUNVEZRTE. AT 75.62%
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PERIOD

TABLE 1
INUUNESLAs» CORN

FICV GRAIN SuPPLY AND UTILIZATICN 3ALANCE ShEET,

1969-1977

(1} {2) (3) LHANGE (4) TuTaL (5) SEED (6) (n (o} TuTaL
NN. YEAR PxCDJCTION 14POKTS IN STUCKS SUPPLY ANC LOSS FODD USE SALANCE UTILIZATIUN
1 1960 1502 J 0 1532 190 13£2 J 1532
2 1961 1394 o} 0 1394 139 1255 o} 1394
3 1962 1980 0 0 1940 168 17E2 0 19890
4 1963 1439 7 9 L446 144 1302 g l4s6
5 1964 2301 2 0 2333 230 2373 Q 2303
6 1965 L4 44 3 (¢} lLae? 144 1276 217 1447
T 1966 2269 3 (o] 2272 227 1971 T4 2272
8 1967 1446 2 o} 1448 145 1235 6b l4vo
9 1968 1933 o} o} 1933 193 1672 68 1933
17 1963 1409 0 111 1511 140 1025 346 L1511
11 1970 172« 9 23 1701 172 1379 130 1701
12 1971 1591 1 4 1588 159 1334 95 15¢d
13 1972 1231 ®d =135 l4l4 123 1249 42 l4l4
14 1973 1777 43 199 1621 178 1312 131 le21
15 1974 1834 0 246 1552 184 1228 149 1352
16 1975 1772 0 k2 1630 177 1472 31 1640
17 1976 1572 42 -54 leo8 157 15C6 5 loo 8
18 1377 1850 4 -d6 1940 185 1755 J 1940
YBAR 1632.39 Beb6 2449 1688.d59 163.17 1454.33 L. 42 lodd.os
8 1.01 1.33 3.21 =J.65 O.11 -4.82 4 .05 =Jd.65
RSO 0.0013 0.183% 0.0311 0.0002 0.0004 J. 0082 J.J616 J.3002
SYX 312.10 15.42 vd.5d Z91.88 31.04 291.33 87 .04 c3l.84
S8 14 .09 0.70 4048 13.26 latl 13.24 3.95 13.26
SOURCE:
PRODUCTILN, [MPORTS. STULKS AND UTILIZATIUN FRUM FOREIGN AGRICULTURE CIRLULAR,

{5) AT 10% UF COLa

13

(6) RtPORTED CUNSUMPTILN o ESS COL.

53

(7

USUAs HAY 19706 {1960-72)e NuV 197t (1975-77).
CUL. 4 LESS COLS. 5 ANO 6.

CONVERTEY AT ol.043.
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TABLE 1
INDONZSIA, ALL FOCD GRAINS

FOOD GRAIN SJPPLY AND UTILIZATION BALANCE SHEET, 1960~1S77

(1000 METRIL TONS, MILLEJD RICE EQUIVALENT)

PERICD (1) (2)  (3) CHANGE (4) TOTAL (S5) SEED (6) tn (8) TOTAL
NO. YEAR PRCDUCTIGN IMPDRIS IN >TOCHS SUPPLY AND LGSS FOGD USE BALANCE UTILIZATION

1 1960 11670 1916 145 12541 1167 11374 J 12541
2 1961 13979 1177 165 11991 1Js8 1308s3 0 11991
3 1962 12265 1343 ~159 L3458 1227 12251 Q 13458
4 1963 13597 1126 35 11608 1060 19628 0 llo88
5 1984 11912 1027 35 12904 1191 11713 0 12994
6 1965 L1667 221 =55 1193 1108 137c8 27 11963
7 1966 13021 342 140 13223 1302 11347 74 13223
8 1967 11848 485 -5 12338 1185 11150 1] 12308
9 19463 13599 881 342 L4138 1369 12710 o8 L4134
10 1969 13649 1326 126 150069 1305 13354 346 12364
11 1973 14364 1117 297 15644 l46¢ 14048 L50 L3034
12 1971 15315 873 -ily 16327 1531 L4701 w5 lo327
13 1972 l44ls 1820 =330 16597 lasl 15114 42 1u5517
14 1973 15384 1853 585 17652 1639 158€2 131 17052
15 14974 17114 1730 020 lo224 1712 16372 149 18224
16 1975 15957 1301 =730 18>8 1636 172¢1 31 lavoo
17 197¢ 17417 2315 -115 19897 1742 13100 5 LSua7
18 1977 i7105) 3262 -316 23e28 1735 18923 D] 220l
YAk 13%39.11 1274.0¢6 34.39 15183.46 1393.06 13726.28 65.42 15183.09
B 413.43 9l.d2 -13.91 5lten2 41.35 “ll.17 “.05 sloe.v2
RSG C.3963 Je53) V.0321 Jedd9d J.d9¢1 2.8759 J.Jdble J.8890
SyYx 773.69 555.22 323.46 1J04.04 77.59 975.78 8l.04 10J4.64
Sb 35.15 25422 14.97 45.64 3.52 49433 3.9 45.04%
SOURCF:

PRODUCTICUN. 1MPURTS., STUCKS ANU UTLILIZATICN FRLMY FCRELGN AURICUL TURE CIRCJLAR, JSua.
{5) AT 102 OF CIL. 1l: (&) REPURTED LUNSUMPTiul LESS CUL. 53 (7) CCL. % LESS CLOL3. » ANU 6.


http:11.)'.64
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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, whilg 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).

I1-8



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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TAGLE 1
MALAYSIA RICE

FOCD GRAIN SJPPLY ANL JUTILIZATIUN BALANCE SHEET. 1960-1977

{1600 METRIL TONS. MILLED RICE EQUIVALEANI)

PERIOC (L (2) (3) CHANGE (4) TuTAL (5) SEEJ (6) (7 {6} TGTAL
NU. YEAR PRCDJCTICN IMPIRTS INn STULKS SUPPLY AND LOSS FOUD USE BALANLE UTILIZATIUN

1 1960 501 300 0 831l 50 gl4 17 dol
2 1961 Sa4l 34l 25 do4 55 789 29 8o 4
3 1962 615 317 -51 942 62 848 22 982
4 1963 658 3y9 116 el 06 365 10 Y41
5 1964 621 414 11 1004 60 937 7 lyo4
6 19565 6838 305 -102 1Lu95 69 392 34 1095
7 1966 677 253 -152 1082 68 982 32 1082
8 1967 669 291 0 +50 67 BE3 10 950
9 1968 792 227 SC 9489 75 IC8 2 Y09
10 1969 880 245 51 1074 88 980 o 1074
11 1970 929 306 102 1133 95 1335 5 1133
12 1971 1304 o4 =51 1219 100 1116 3 1219
13 1372 1017 128 -152 1297 102 1172 23 1297
14 1973 Lt24 lab 0 1309 112 1172 25 1309
15 1374 1183 234 20 1397 118 1265 14 1397
16 1975 1llo d45 -9z 1293 112 1156 25 1293
17 1976 1136 131 20 1247 114 1118 15 1247
18 1977 1119 225 9 1335 112 1203 29 1335
Y BAR 847.01 258.33 -10.87 1116.70 B4.83 L015.E€3 16.11 1116.78
8 42.44 ~l4.ld -1l.19 28.06 4424 24.€4 =J.31 28.8¢0
RSO 0.9395 0.0861 0.00069 J.8410 JeF4l1l J.8316 3.0 J.8410
SYX 59 .25 55.20 78.29 69.07 5.34 6l.C2 1J.01 09.017
S8 2.69 2.5 3.56 3.14 0.27 2.77 .45 3.14
SOURCE :

PRODUCTIUN, IMPORTS. STOCKS AND UTILIZATICN FRGM FCREIGN AGRICULTUXE CIRCULAR., USDAe MARCH 197d.
(5) AT 19% OF COL. 1: (o) REPORTED CONSUMPTIUN LESS CUL. 53 (7) COL. 4 LESS COLS. 5 ANC 6. LOUNVERTEU AT 654. CRUP YEAR Jan-utl.
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TASLE 1
MALAYSIA. WHEAT

FOCU GRAIN SJPPLY ANV UTILIZATICUN BALANCE SHEET. 1960-1977

(1000 METRIC TUNS, MILLED RICE EQUIVALEAT)

- ——— et e e [—

PERICD ) €2}  (3) CHANGE (4) TUTAL (S5} SEED (6} (7 (8) TuTAL

NO. YEAR PROODJCTION IMPURTS IN STOCKS SUPPLY AND LOSS FOUO USE BALANCE UTILIZATIUGN
1 1960 v 219 1 218 0 212 6 214
2 191 0 209 1 208 0 230 8 208
3 1962 0o 218 1 217 o 206 11 211
4 1963 9 240 1 239 0o 239 0o 239
5 1964 3 188 0 188 0 188 9 L8y
6 1365 o) 16 21 l65 Q 1¢5 J 165
7 1960 0 249 [} 243 Q 242 1 243
8 1967 0o 240 ~1le 236 [0} 256 Q £%06
9 1968 0 203 0 203 Q 203 J 208
17 1963 Pl 273 -5 278 0o 278 0o 213
11 1970 0 232 8 231 0 231 0 é3l
12 1971 9 250 3 247 o] 240 7 247
13 1972 3 204 3 231 Q 281 3 281
14 1973 0 293 7 206 9 280 6 28 6
15 1974 ] 278 =2 239 c 272 d 2080
16 1575 Q 254 =22 2re Q 265 11 27¢
17 1976 0 324 19 305 0 287 ly 3)5
18 1977 J 329 8 321 0 299 22 321
YBAR 0.10 Z48.24d la>1 240.78 J.10 241.33 5449 264T.08
R J.00 b.30 de.22 6.33 J.00 5.72 0.6l 60.33
RSQ 0.330) Je64060 0.0002 Jeb6431 0.0000 %9.6162 Je2 380 0.0510
SYx J.00 ZY.vyl 10.31 25.97 JeJC 24469 [P ) 25.50
S8 0.00 1.18 Qe 47 l.138 .90 leol2 V.27 l.lo

SOURCE:

PRODUCTION, [MPCRTS., STGCKS AND UTIL IZATIUN FRuM FORE [G)
(53 AT 102

1 A ICULTUKE CIRCULAR,
OF CGL. L: (6) REPIRILD CLUNSUMPTION LESS CGL. 5: (7) coL.

JSuas MAY (970 (190D-72), tiuv 1G7E (L973-77).
4 LESS CuLsS.

5> ANu 6. CuNVLRTED AT 715.62¢. CRIP YEAR JJLY-JUhc.
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TaoLe 1
MALAYSIA. CORN

FOUD GRAIN SJPPLY ARD UTILIZATIUY BALANCE SHEET, 1960-16G77

(1000 METKIL TUNS, MILLED RICE EJUIVALENT)

PERIVD (1) (2} (3) CHANuE (&) TaTAL (5) SEEV (6) (n (s} TUTAL
NO. YEAR PKODUCTICGN IHPCRTS IN STUCKS SUPPLY AND LGSS FGOU USE BALANCE JTILIZATIUN

1 1960 4 79 [V} 83 0 78 5 83
2 1961 4 106 0 110 0 103 7 1o
3 1962 5 101 2 lua ¥} S99 S 104
4 1963 5 58 0 L3 0 63 ) o3
5 1964 5 27 1 31 0 31 0 31
b 1965 5 32 -1 33 2 37 1 33
7 1366 4 39 0 43 0 43 0 43
8 1967 5 *2 Q “7 0 47 0 47
9 1968 5 63 1 o7 2 67 ] o7
10 1963 5 76 0 dl 9 dal 0 ol
11 1970 4 103 6 11 0 101 b) 101
12 1971 3 120 -1 124 0 124 Q 124
13 1972 2 143 0 145 0 145 2 45
14 1973 2 129 -1 132 c 132 Q9 132
15 1974 3 133 [}] 136 0 136 B 136
16 1975 16 195 18 193 2 151 0 193
17 1976 4 L7 "] lél o] 180 1 181
18 1977 4 183 -5 192 0 192 ) 192
YBAR 4.72 100.33 l.lo 103 .94 J.21 102.78 l.13 103.94
B 0.07 Ta.41 0.13 T34 )93 7.57 =3.25 l1.34
RSO 0.0144 0.5623 0.0208 J.5057 0.0923 Ye.0030 J.3904 Ve 3657
SvX 3.06 35.9% 4.76 35.41 0.44 33.77 1.73 35.41
S8 Tal4 l.63 0.22 LeG1 Q.02 le23 0.048 l1.51
SOURCE:

PROVUCTION, IMPORTS. STULKS ANO UTILIZATIUN FRUM FGREIGN AGRICULTUKE CIRCJULAR, USOAe AAY 1970 (1960-72)s NLV L1970 (1vl3-17l}.
(5) AT 10% OF COL« 13 (6) REPORTLD CONSUMPTIUN LESS COL. 53 (7) COL. 4 LESS CULS~ 5 ANU 6. CUNVERTED AT o©0l.04%. CAOP YEAR JJLY-JUNE.
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TAolLE |
4ALAYSIA. ALL FOOD GRAINS

FOOD GRAIN SUPPLY AND UTILIZATIUN BALANULE SHEET,.

1960-1577

(1G00 AETRIC TONS. MILLEOD RICE EJULVALENT)

in

PFRIMND ) (2) (3} CHANGLE (&) TuTal (5) SEED
NlO. YFAR PRODUCTICH IMPORTS IN >TOCKS SUPPLY  AND LOS>

(3) TUTAL

1 1960 505 ol8 1 L182 55 L1C« 24 1132
2 1961 552 650 20 1182 55 19%2 35 L1s2
3 1962 62) 630 -%d 13013 62 1205 9 13903
4 1963 ¢63 697 117 lL243 66 tie? 1 1243
5 1964 606 629 12 1223 60 1156 1 le23
6 1965 693 523 —-82 1243 oY 1194 35 1298
7 1966 6381 541 =l%o 1363 Y] L2¢7 33 lios
8 1967 6l >73 ~-leo 1203 o7 1186 12 l2v3
9 1968 197 513 51 1259 79 L1178 P4 1264
10 1963 485 946 L) las3 X 133s o 1433
11 1970 933 641 139 1465 93 L367 5 L4s5
12 1971 1007 534 -5 1570 1233 1452 12 1599
13 1972 1019 555 =149 L7123 102 1593 23 1723
14 1973 1126 637 ] 1727 112 1584 31 1727
15 1974 lloo 645 lo lsl3 118 1673 22 1813
16 1975 1132 53¢ =76 1702 114 1612 ié6 L76 2
17 1976 114 &32 34 1753 lLl« L5845 34 1733
18 1977 1123 131 12 1843 112 1694 2 1348
YRAR 852.33 006.94 ~d.28 l4067.50 8w.94 1359.54 22.061 Le67.78
<) 42,51 =1.01 =-1.33 42.%% 427 37.93 Ja35 42.54
RSC 0.3407 J.00b Y J.0053 J.d819 C.9416 v.33871 De.2143 Vo835
SYx 58.72 06.82 77.38 85.67 5.85 74.40 13.94 83620
S8 2.67 3.04 3.52 3.36 Je27 3.38 J.63 3.86
SOURCE:

PRONUCTION. IMPORTS. STOCKS AND JTILIZAT LU FRUM FOREIGN AGRICULTURE CIRCJLAR. JSUA.
15) AT 102 JF COL. 13 {2} REPORTLD COIiSUMPTLON LESS COL. 5: (7) COL. 4 LESS LOLS. o ANU o.



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 equivalent). 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

II-14

1

ol

/



have incieased 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

FOCD GRAIN SJPPLY AND JTILIZATIUN 3ALANCE SHEET,

1963-15717

(1000 METRIC TONS, MILLED RICE EJUIVALENT)

{7

FUGD USE saiLantCe

td) TulaL
JTILIZATIunN

vCouwe e

121
27

[« R IR~ N I o]

2515
2588
269C
2713
2803

2393
2653
3224d
3231
3333

3534
37100
3039
3002
3034

3lud
3870
3980
320406
odel7
Je 93603
129.12
S.0l

PERICD tn (2} (3) CHANGE (42 TaTAL (5) SEEkU (o)
NN. YFAR PKOULULTION IMPORIS IN STUCKS S3UPPLY ANC LOGSS
1 196) 24038 9 -98 2515 241 2274
2 1961 2542 146 140 <5 8 254 2334
3 1962 2579 3] =71 2699 258 2432
4 1963 2498 273 S¢ 2713 253 24€3
5 1964 2595 513 305 2d8u3 260 254
6 1965 2647 299 53 2893 265 2623
7 1966 266l 214 222 2033 266 23¢17
8 1967 2904 182 -82 2228 296 2811
9 19¢8 2389 0 ~3448 3231 285 2921
10 1967 3401 J &bo 3333 349 2363
11 1970 3472 20 -62 3554 341 3le?
12 1971 33190 601 211 3700 331 3369
13 1972 2865 294 =471 363¢C 287 3343
14 1973 3630 3lo 286 3602 363 3233
15 1974 3673 209 2748 3604 367 32317
16 1975 31757 02 14 3760 358 3402
17 1976 3938 29 97 34870 394 3470
18 1977 4320 =29 3t 3948C 432 3548
YBAR 3119.39 140.01 55.33 3244.06 311.79 2923.172
[} 100.493 -3.tl 7.55 89.77 J.85 8J.42
RSO 0.8e670 J.0113 0.0340 J.9300 0.8573 0.9245
SYX 217.54 186.07 219.60 129.12 22.11 126.46
Y] 9.88 datb Y98 ~and 1.00 2. 75
SOURCE :

PRONDUCTIGN. [MPURTSs STOCKS ANL UTILIZATICN FRGOM FOREIGN AGRICULTURE CIKCJULAk, USUA, MA<CH 1978. CRCP YLAK JULY-JUMNLC.
£5) AT 10%Z JDF CIL. 1l:i (6) RFPURTED CUNSUMPTION LESS COL. 5; (7) COL. % LES3 CuL3e 5 ANU 0. LUNVEKTEOD AT 658 (19565-73) adD &1L (1974~
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TABLE 1

PHILIPPINES.,

WHEAT

FOOD GRAIN SUPPLY ANU UTILIZATION BALANCE SHEET. 1960-1977

PERIOD (R 9]
NO. YFAR PRODUCTIOUN

1 1960 Y]

2 1961 0

3 1962 b]

4 1963 [}

5 1964 0

6 1965 b

7 1%6 Y]

8 1967 n

9 1968 D]

10 1963 9

11 1970 0

12 1971 0

13 1972 0

14 1973 0

15 1974 9

16 1975 )

17 1976 0

18 19717 J

YBAR G.10

8 J.30

RSO 0.729)

SYX 0.00

SR J.00

SOURCE:
PRONUCTIGN, 1MPLRTS.

(5) AT 19% OF CaL. 1;

(1000 HETRIC TUNS, MILLED RICE EQUIVALENT)

2)

IMPORTS IN STULKS

304
294
297

346

423

430
521
Lo
396
389

SUPPL

(3) CHANGE (4) TUTAL (5) SEED
Y AND LUSS

(6)

{7) {(8) TuvaL

FOUO USE BALANCE JTILIZATiuN

17

23
~-18

Il
=51
10
-3
11

-3
33
~-13
=30
-3

297
2381
295
303
304

309
425
484
447
412

433
491
477
426
383

STNCKS AND UTILIZATIGN FRGA F
{6) KEPURTEU CUNSUMPTION LES

[ 257 0 297
o} 281 J 281
2 295 o} 295
0 3¢€3 J 303
o} 364 2 304
c 3¢9 J 369
0 425 0 425
0 484 2 4d4
0 448 9 448
0 4l J 4l 2
0 433 o) 433
0 461 9 431
9 477 Pl 77
0 426 9 426
0 383 J 353
o] 404 2 43 4
0 511 0 nl
2 567 J S0 7
0.10 4l12.178 Je LU 4l2.7¢
J.0d 11.49 J.30 Llewe9
0.0299 N.62n2 12992 J.62d2
J.00 49.47 J. 00 49.61
J. 00 2.25 J.Q0 2.25

CREIGN AGRICULTURE C1RCULAR,. JSUA,
S COL. 5: (7) CUL. 4 LESS LdLs. 5 A

AAY L1370 (19637721 NuVv 1576 (19215-71).
NJ 6. LUNVERTEY AT 75.028. CRUP YEAR JULY-UUNE.
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TaolEe 1
PHILIPPINES, CCRN

FLOD GRalN SUPPLY ANU UTILIZATION SALANCE SHEET, 1960-1S77

(1003 QETKIC TuNS. AlLLED RICE EQUIVALENT)

PFRIND (S ] (2} (3) LHaNGE (4) TOTAL (5) SEEU (6} in (8) TJTaL
NO. YFAR PxODULTION [ APORTS In STOCKS SUPPLY ANC LOS> FOUD Usk BALANCE WJTILIZATIUN

1960 739

1 0 % 715 T4 6el 0 735
Z 1961 773 J 30 743 17 6606 0 743
3 1962 177 1 -1 119 1d 730 1 75
4 1963 789 D] -3 792 79 713 J v
5 19664 893 1 6 748 80 L7 1 138
6 195 842 2 23 821 84 737 D) g2l
7 1966 09 27 42 858 91 Te? J 359
8 1967 s88 4 00 952 9y -1 26 932
9 1968 1054 J 12 LD4¢ 176 920 14 1046
10 19679 1226 15 73 llo8 123 12130 15 llos
11 1970 1224 15 -9 1248 122 1119 lé6 12«4
12 1971 1229 5 11 1263 123 11395 1 1203
13 1972 1118 Tl =102 1291 112 1179 0 1291
14 1973 1397 55 36 lalo 140 1276 bl L«lo
15 1974 1568 97 =231 ldvé 157 1367 . 332 ld9¢
e 1975 1685 23 211 1511 l69 1342 b) [E-7 )
17 1976 1735 8 20 13813 17« 1629 ] ldl s
18 1977 1742 a2 ~-68 1892 L74 1718 0 1842
YRAR 1144.78 3J.30 d.50 llo6.78 ll4.50 102d.:6 23.12 lioo.78
8 63.03 5.62 =2+ 30 Tleo4 6.38 6l.22 3.95 71.54
RSQ 0.3223 U.7117 0.01L97 0.8970 0.3229 J.5257 0.0650 Je avwT
SYX 10l1.17 13.70 bBY.52 133.41 13.14 95,44 32.00 L33.41
SA 4 .69 J.83 ©.07 6.06 )40 434 3.73 .36
SOURCE:

PRONDUCTILCN, IMPURTS. STUCKS ANU UTILIZATIGN FROM FCREIGN AGRICULTURE CIRCULAR, JSuUAe HAY 1970 (1960-72), NGV 1678 (L575-77).
(5) AT 10X 0OF COl. 1% (o) REPORTED CONSUMPTION LESS COL. 53 (7) CCL. 4 LESS CULS. 5 AND 6. COUNVERTED AT 61.04L. CROP YEaR JULY-JUNE.
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Singapore

Over the 18-year historical period, Singapore has shifted foud 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 198Q 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 foond
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 cnanges 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, Wheét).
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 138,000 MT (milled rice equivalent) or 182,000 MI' (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

I1-20



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.

I1-21

A






¢e-11

TaolLe 1
SIinuabGht. whE AT

Flbu, LRAIN 54P°PLY A JT LLIZATIUN BALANCE SELET, 146C-1571

(1J0C mbinde TinS, MILLELY RICe E-UIVALEANT )

PFRICH (1) 120 13} LHAKGE (4) 1GTAL (5) stko (4T ] (7} {s5) 1uTaL
HWlle YFAR I1wWiRTS ¢ XP3RT> Lid >TICns 2UPPLY  ANO LCSS FLUD L3E batawet UTILiZaTlun
1 19ure 81 51 U i< S 30 J 30
2 1941 95 ©d O 35 J 35 J 25
3 1962 113 +d J 70 J 13 P 13
4 1463 1c1 71 ] 3C ol 33 J 19
5 1964 167 1’1 v 43 J Su J 30
6 1965 154 L 24 ] 62z 0 t2 J vl
7 Lvbo 175 [ v 121 S 111 J L1
4 1967 21lu 29 d lol 3 lLbi ‘) ld 1
7 1964 157 ’5 Q 128 < lcé J lee
1J 1lyeys 222 o6 Q lyo B 150 J iS¢
Il 1970 230 79 Q 127 3 127 g 1217
12 1971 Yo @b u >0 be] 50 v 20
13 19712 153 73 g 8t c 85 b o5
Ls 1973 197 16 v} 11 J 111 J 111
15 1974 143 70 3 o7 2] (%4 -} o7
16 1474 1Y) 16 [} 10 J 1) J IC
17 1976 274 re J 122 3 152 J 1y e
s 1477 lav 16 0o 113 e} 113 J 11>
Y HAR 157 .52 téeul 2. 1¢ b7 Jul2 92. 67 Jole 2.0l
H 4.6 l.u8 J.J0 J.oC D622 3.€2 Geid 300
RSw Ce3213 Je L0999 0.0000 JelH13 0.u030 Jeldll Jed I0G JeldL 3
Srx 36 .97 lo.v5 Ja20 a4 J.NC 42.C4 J. 00 42404
Sa 1.77 v.77 JeJdu lavl PRV lavl Jaud levl
SHUKCE:

PROJLLTIONS I MPGRTS. STUCKS AN UTILIZATIGN FRCH FCRe IGN ASRICULTURE CIRCULAR, JSuA, MAY 1676 (iS564-72)s NCV 1G7& {16713-71).
(5) AT 10Z 3F QL. 1: (o) REPURTED CONSUMPTIUN LESS CCL. 55 [7) Cile =+ LE35 CULd. 5 Adu 0. LUNVERIEL 4T 75.024. LKJIPY YLAR JULY-JUNE.
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TABLE 1
SINGAPURES LCORN

F3CO GRAIN SuPPLY - ANU JUTILLIZATICN 3BLANCE SHFEET, 1960-

1977

(1000 AEIRIC TOMNS. MILLtu RICE EJUIVALENT )

PFRIUN (9]
NU. YEAR IMPIIRTS
1 1960 J

? 1961 J

3 1962 J

4 1963 h

5 labo o}

6 1945 -]

7 1966 o
#1967 2

9 196R 1
in 1909 6
11 16/0 5
12 1671 19
13 1972 136
14 1973 148
15 1974 211
16 1975 220
L7 1970 229
18 1977 229
YBAK 66431

B 14.94

RSO 0.7149

SYx 5191

S8 2.36

SOURCE:

PRODUCTINN. IMPULRIS,.

{5) AT 172 OF CGL. 1

(2} (3) CHaNGE (4) TUTAL (5) SEEU

EXPURTS 1w STUCKS SUPPLY ANJ LUSS

(6)

(ri

FUJO U3t BALANCE

D] [¥] Q Q Q

J M Q ] p]

J 0 a2 J J

[v] 0 c ] J

J 0 c J J

b 0 -] -0 3

o] c € [ 3}

Y] 0 2 c 2

J 0 1 0 1

J 0 &6 J [}

J o] 5 3 5

J b 10 J 19

0 0 13¢€ 0 13

J Q 148 p) 9

[v] 0 211 b} 192

J [ 22 c 19

J 0 22C p] 13

J ] 223 ¥} 19
J.tJ Jeil 6besl Jel0 542
[ FRVIV) JaJo laeva Jed0 Qe70
0.0000 J. 2300 0.7149 0.0 Nel536
0.00 U.u0 Slewl J.0¢C 2.22
0.00 QeJdU 2.36 J.09 Jel

STOUCKS ANO JTILLZATIUN FRLM FOSEIGH AGRICULTURE CIACJLARS

{6) KEPULRIED LUNSUMPTIUN LESS uOL.

53

{7) Cite

(s} TulaL

UriLieaTlus

J c

J G

J J

J o]

J M

J t

V] 9]

s} 2

J 1

J o

J £

J 1o

126 136

139 148

201 211

Zlu 229

219 222

Zl) 223

cJe 36 bo.31

le.23 l4.94

Je0¥bY Jellay

5l.09 5tewl

2.35 2ol
J3SUA.

4 LESS LULde 53 ANU o.

MAY 1570 (1964-T72),

LUNVERTED AT oi.l4&.

NCV 1975 (1S73-/T7).

CRLP YZAR JULY=JUiice
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TAolE 1
SINGAPUORE. ALL FLLCD GRAINS

FOOD GRAIN SJUPPLY ANL UTILIZATION BALANCE SHEET, 1963-1977

(1000 METRIL TLNS. MILLED RICE EJUIVALENT)

PFRILID (1} $2)  (3) CHANGE (%) TuTal (5) SEEU {e) {n (8) TUTAL

ND. YEAR IMPURTS EXPLRTS IN STOLKS SJPPLY AND LOSS FCUD USE BALARCL UTILIZATIuN
1 1960 4lo Lse v 222 0 222 J 222
2 1961 445 240 -3 2217 D] 2217 J 2217
3 14962 553 271 SS 232 0 222 Q c3l
4 1963 371 189 -Y%0 247 0 247 ] 247
5 16964 458 170 31 251 2 21 J 251
o 1965 24 1ye -37 262 J 2&2 0 262
7 1966 437 1443 22 272 J 272 J 21z
8 1967 500 1902 1) 30 3 BY V] 2 doo
9 1968 3¢5 77 -2 344 ] 344 p) a4
13 1963 322 113 58 351 o] 3E1 J 351
i1 1970 517 126 12 EYA] 0 3719 2 Sty
12 1971 460 Iy 2t s ] 31y ] 31y
13 1972 329 1z -4J¢ 50 ¢ 3 382 126 SJ8
le 1973 “749 41 -02 457 ] 31l 139 45D
15 1974 464d Y5 =34 407 3 206 291 437
16 1975 £65% u2 darf ET-3) Rl 175 21) 3o &
17 1676 bb&o o -] 554 J 344 el o9
18 Lvr7 559 dc -50 523 O 313 243 523

YRAR 445 .89 Lagraui ~2e00 349.01 J.1C Zol.72 6Je 30 347,01
R 7.99 -9+30 -Ja ot 18.15 2.0J 3.91 le.23 la.l$
RSQ Ca37867 0.70%3 J.00sY Jed2063 0.0000 O.1063 Jeu$ 3% Jeudo s
SYX 56.26 32.75 50.Jb 43446 J.03 62.21 51.3) *V.ab
hY: 2 .56 1.49 delb 217 .10 2483 2435 PN
SOURCE :

PROLOUCTIGN,. IMPORTS, STOCKS AWC JTILLZATIG FRUM FCREIu{ AcrICLL TURE CIALULARY JS50u.
(S) AT 102 OF Cuie 13 (6) REPURT U LUNSUMPTIGY LESS CLL. 5% (7} COL. < LESS CUls. 2 Aiu b.



Thailand

In contrast to other ASEAN nations, Thalland 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 1s 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).
Domestic 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-
ducticn (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 ar 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. 1In
wheat equivalent, this will require 1980 imports of 129,000 MT.

As with Thal rice, domestic production, net exports and domestic con-

sumption (both for food and for non-food uses) of Thal corn all show

I11-26



significant upward trends (Table 1, Thailand, Corn). 1In 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. 1In corn

equivalent, Thailand's projected net corn exports for 1980 are 2,236,000 MT.
The total food grain situation 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).

I1-27
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TABLE 1
THAILANU. RICE

FGOD GRAIN SUPPLY Anu JTILIZATIUN BALANCE SHEET. 1960-1S77

(1000 MEIRIC TUNS., 4lILLEJY RICE EJUIVALENT)

PERINND (1) (2)  {3) CHANGE (4) TOTAL (5) SEED L6} (2] (o) TuTaL
NO. YEAR PRCDUCTION IMPOR]IS [N STOCKS SUPPLY ANO LCSS FOCO USE BALANCE uTILIZATIUN

1 1960 62715 -1576 4] 4699 624 40175 J 46996
2 1961 6339 -1271 b 5059 633 q42¢ Q9 5056
3 1962 7433 ~l4l8 0 6O0Ll5>5 143 5472 9 6Jdl 5
& 1963 80133 =189 J 6137 893 5334 0 ol37
5 1966 1656 -18495 0 5161 1567 4956 o] 5761
6 1965 7368 -1528 0 5360 7317 5123 p] So00
7 19n6 4910 -1483 o6 7361 8yl 647C 3 I3l
8 1967 7391 -10u0b 343 2950 739 5241 9 5%30
9 1668 8191 -1323 7 6414 819 5655 b] 04als
19 1969 vA51 -10v4 -170 {903 885 1974 Q Tsu3
11 17271 6350 -1570 -249 7665 336 6773 Q9 Té0 4
12 1971 6071 =2112 =54 7013 9C7 ol0é6 J {3l s
13 1972 8led - 349 -4y 7615 637 uBés J r161%
14 19173 34171 =10+5 217 oldl3 947 T2¢¢ o} 413
15 1974 95173 -943 o3 uol4 957 15517 J 8514
16 1975 13c32 -1872 =273 4435 10913 1432 J B35
17 1976 13«02 -2845 -«3do 395 1049 69¢5 J 80J5
18 1577 9573 =153 B] 3312 357 7113 M PR
YRAR 3420.83 -~1501.33 -20.02 uv3v.J5 34l.94 6)97.11 Jelld u¥3JecH
8 201 . 4) -ll.us ~15.33 2)%.3¢ 23.19 184.¢t6 Jeldu £J35.05
kSO C.8043 0.J15%« 0.0484% Jec2lb 0.38040 J.3cH4% J.3i5) Jedcls
SYx €46.61 514,172 210.08 920011 5%.70 453.¢84 J.0N3 22011
S8 724.83% 2334 12 .30 23.90 2+ 49 22.43 J.03 23.90
SOURCFE:

PRUNDUCTEGN. IMPLRTS3, STUGLKS ANU UTILIZATIOLN FeiGM FLREIGN AWK ICULLTURE LIRLJLAR, JSude AdxlA L1970,

{51 AT 10X 3F Cile 15 (o) REPCRTED CUNSUMPTLIUN t ESS CUL. 53 (7) CUL. 4 LESS CLLSe D Aiw Ge CutwbRTED AT €b%. CFLY YEAR JAN-UEC.
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TAsLE 1
THALLANG» WiEAT

FOD GRAIN SUPPLY ANu UTILEZATIGUN 3ALANCE SHEET,

1»60-1%77

(1000 METKIC TUNS, MlLLED RICE EJUIVALENT)

(6)

PERIND (14 21 {3} CHANGE (4) TUTAL (5S) SEED (7 (d) TulaL
NlU. YEAK PRCDUCTILN IMPURTS IN STUCKS SUPPLY  AND LLSS FCCD USE JalawcE UTIL1ZA Tidwn
1 1950 D] 2% 2 24 J 24 o] 24
? 191 0 2o Q0 26 o} 2¢ J 286
3 1962 9 2% Q 24 9 24 J 24
4 1963 o ’8 0 28 c 26 P4 2o
S 196« o] 29 g 29 0 28 l 29
6 1965 2 36 2 34 Q 34 9 34
7 19ne J “5 “ 4] c 41 D] 41
B 1967 8] 50 3 -7 pa) 4o 1 -7
9 1968 Q 48 V] 48 c 45 Q 40
10 1909 o] 54 “ 50 9 49 1 5¢C
11 1970 0 50 -1 51 ¢ 40 E 2l
12 1971 Q 69 1 26 Q 59 2 55
13 1972 R 5o -7 ol 0 €3 Q 23
L4 1973 o] 79 o 02 [V c2 J 02
15 1974 ] 51 =19 6l Q ol J ol
l6 1575 ] 72 -} vb Q t4 J o4
17 1976 D] 48 -} a0 o] 79 1 39
18 1977 n 113 4 [ o] 1Cy 0 109

YRAR .10 51e33 l.s7 50.0C J.10 49.56 J.57 53.20
-} 0.0 4.04 0.17 3.4¢ 0.00 3.817 =J.01 ERY-14
RSO C.0000 V.d397 U.0303 J.3706 0.2000 J.d665 [V AVETY J.87C8
SY X J.00 10.02 4.72 g.l8 J.00 .30 J.s4 del o
58 0.00 Q.40 V.21 Q.37 J.33 Je 38 Je0% J.31
SNURCF:
PRODULCTIGN. 1MPURTS. STOCKS AND UTILIZATIGN FRGH FOREIGN AGRICULTUKE C IKCuLAK, USuA, MAY 197

(51

AT 10X OF CGL. 1:

(6) REPURTIED CUNSUMPTI G LESS CCL. 5:

(T) CCL. 4 LESS CULS. 5 AND 0. o

6 (1962-72), NCV 1978 (LS13-771.
UAVERTED AT 75.62t. wxeP YLAR JULY-JUNE.



0g-11

TASBLE 1
THAILANDs CURN

00D GRAIN SJUPPLY ANU UTILIZATICN BALANCE SHEET. 1960~1G77

1000 MEIRLC TOKWS. MILLEJD RICE EQUIVALENT)

PERIUL (1) {2) (3) CHANGE (4) TOTAL (5) SEED (6) (7; (8) TUTAL
Nll. YEAR PRCIMCTIIN IMPORTS IN STULKS SUPPLY AND LuUSS FOJD USE BaLANCE  uTLLIZATIuN

1 190 332 ~-285 <9 38 i3 5 Q 33
2 lwbsi 365 —-33 — 44 37 7 J 44
3 1962 436 -396 -4 54 41 7 [ 54
4 1963 524 =507 =51 68 52 S 4 od
H 164 570 -4%2 3 73 57 9 4 73
o 1965 623 -622 -35 Y- 62 12 l¢ Y]
7 1960 03ds -048 -57 34 69 12 13 G4
8 1967 8)3 =607 28 198 2 138 [} 1J6
9 lwed 923 -lud 69 143 92 Y] 15 la 3
10 1969 1338 -825 | 3 291 134 57 4 PV
i1l 1470 1153 -Gl4 34 235 118 73 47 235
12 1971 1404 -1159 -506 EP M 143 89 1e 331
13 1972 308 -570 -l¢ 248 81 SHE oY 22t
14 1473 1434 ~1172 -T4 338 143 110 323 338
15 1974 1465 -1979 12 435 152 122 L33 495
lo 1975 1d63 -1313 ob 434 lso 12¢ 173 444
17 1976 1679 -1238 -5b 329 lo3d 259 Lag S5c49
18 1977 1251 -bdl -13 476 125 154 197 47
YBAR 965 .61 =153.72 =-1ll.83 217.46 9¢6.506 66 1E 5579 clTe.84
H ala39 ~43.0Y9 Ja75 29497 vell ll.Zo 1J.dy 27,97
RSO C.H408 PIY.Y-7:3 1 0076 Ja9135 Ce8422 J.T7%19 Jed o) J.v135
Sy x 194 .89 laS<29 47.40 50.74 19.37 32.¢1 2l.12 SVel4
SR de89 deb1 l2el> 2431 J.88 l.43 1.23 2e31l
SOUKCE:

PRODUCTIGN,. TMPOATS, STOLKS AND OTILIC‘TIULN FHRud4 FCKEIGN AR ICULTURE CIRCJLAR, USOAs HAY 1970 (196)-T72)e tuV 1674 (1575-77).
(51 AT 10X 0F Cike 1t (6) wePUKTEL LONSUMPTIJN LESS CLL. 53 (7) Lble 4 LESS LULSe 3 anNJ te LOUNVERTOU AT €l.U44d. CAGP YEAR JULY-JUNE.
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TAdLE 1
THAILANU, ALL FOOD GRAINS

FLOO GRAIN SJUPPLY AND UTICIZAT1CGe 3ALANCE SHEET, 196C-1677

(1003 METRIC TONSe MILLEU RICE EQUIVALENT}

PFRION (1) (2} 13) CHANGE («) TUTAL (5) SEED (6]} (N {8} TuTaL
N(l. YFAR PRCINCTICH IMPIRTS IN STUCK> SUPPLY AND LCSS FCCO USE BALANCE UTILIZATIUN

1 1960 6607 ~1837 9 4761 657 *10« J «lol
2 1961 6655 -1558 -4 5129 67C 4459 o} 5129
3 1962 7b39 =170 —%4 0093 78« 53C3 6 6093
4 1963 8557 -2371s =51 6233 855 5369 9 0233
5 1664 8226 -2354d b Stad 824 5032, 5 2360
6 1965 7991 -2094 -383 5930 199 5169 12 5980
7 1966 9595 -20b6 13 745¢ 560 6523 13 T456
8 1967 s l94 -1685 3T ol35 3Ll9 5335 i1 6135
9 1968 9111 ~lodl lo3 boe 5 11 573¢ 15 606 S
10 I96% 9889 ~la3i5 =100 8214 a9 Tit« «l dela
11 1979 13139 =244) ~250 7955 101« 6861 50 1555
12 1971 192475 =3211 =109 7373 107 02%4 < 13713
13 1972 8871 =1363 ~4748 7986 6388 71329 oY 19d6
14 1973 172905 =21406 L4o 3613 13399 1434 o5 5013
15 157« 11d65 =-2021 o> ¢ 480 1107 1740 133 3980
16 1975 11395 -3111 =19y 6983 1136 i6z4 LI av3 3
17 1v76 120861 =40ub =538 dol s 1203 7303 las douls
18 1977 15821 -2J08 -6 3¢55 1382 1316 197 0u33
YHAK 286.44 =-2296.22 ~30.5¢ 7200.94 638.590 €213.39 57.29 7200.94
R 282.79 -56.53 ~1l4.40 230.3E 28.32 23C. 25 1. 84 Z233.30
RSO C.d443 J.2132 O.ullo O.douB 0.d448 Jed4c3 Jad 323 J.o000d
SYx 6oB.24 602.95 285.34 2159.29 66.82 480.53 20.838 515.26
s8 3%.306 2T.33 12.96 23.41 3.C4 21.E3 l.22 23.41
SOURCE:

PRODUCTION. IMPURT3. STULKS AND UTLLIZATIGN FRUM FURELGN AGRICLLTURE CIRCULAR. USLA.
(5} AT 10Z OF CIL. 1: (6} REPGRTED CUNSUMPTIGN LESS COL. 5: (7) COL. 4 LESS LULS. 5 AuL €.



ANNEX IIIL

ASEAN Population Trends, 1960-1977
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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 R
values are greater than 0.995 for each of the nations except Singapore, for
which the R2 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 Irogram
(sec 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 the Philippines, and of all but 1967, 1972, and 1975 for Thailand.

ITI-1



As shown by the charts, additional minor deviations are indicated for Malaysia
and for Singapore. However, even these are mostly the result of rounding

errors in the plot routine when plotting logarithm functicns to arithmetric
scale. None of the deviations in the population estimates are believed trouble-

some to the kind of analysis used in this study.

I1I-2
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PERIOD
1 1960
2 1961
3 1962
4 1963
5 1964
6 1965
7 1966
8 1967
9 1968
10 1969
11 1970
12 1971
13 1972
14 14973
15 1974
16 1975
17 1376

18 1977

o-//.l--o-l..oox-.-;I....I..-.l..o-l-.--I-oo-lo-.ol-...l.---l-..-i....x..-.x.. a.l....‘..o.l-...l.o..l

I
-1
I
-1
1
-1
I
-1
1
-1
I
-1
I
-1
1
-1
1
-1
1
-1
I
-1
I
-1
I
~1
1
-1
I
-1
I
rI
T
~1
1
-1

o.

287.

TABLE 3
INDUNESIA
573. 860.
*
*

PLOT OF OBSERVED ANu ESildAlcu vATA

UNIT IS 1020 PERSCNS

1146.

1433.

1719.

X

100

200¢.

{R50 = 0.9950)

2292

2HTYy.



¢-111

19

11

12

13

14

15

l6

17

18

1963

1964

1965

1 v66

1967

1968

1949

1972

1971

1972

1973

1974

1975

197¢

1977

TASLE 3
MALAYSIA

PLCT CF OBSERVEU ANC ESTIAATLY JATA

UNIT IS 1G00 PERSGNS X 1y (RSYU = U.55865)
1008. 1259 1511. 1763, 2915. 22067,
..l....l....I....I....l....I....l....l....l....l
*
e
x4
*¢
4+
*3
*

+*

+%
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PERIOD
1
1 1960 -1
I
2 1961 -1
I
3 1962 -}
4
4 1963 -1
I
S 1964 -1
I
6 1965 -1
I
7 1366 -1
I
8 1967 -1
1
9 1568 -1
I
10 1969 -1
I
Il 1970 -1
I
12 1971 -1
I
13 1972 -1
I
14 1973 -]
1
15 1974 -1
I
16 1575 -1
I
17 1976 -~}
S |
18 1977 -1

Ce.

901.

TAolEt 3

PHILIPPINES

1801.

2702,

*

*

PLOT OF CBSERVED ANU ESTIAATED DATA

UNIT IS 1000 PERSCNS

3602.

*+

4503.

..Ilol..o.l-...x..ool.-..l....l.u..l.. 0-I..o.l..‘.l....l....lo.

X 10 (RSU = 0.9¥973)

5404, €394, 7205. 8105,

..[....I...'[.. ..Ie...l....l....l....[



L=-I11

PLOT CF OUUBSERVLED AND ESTIMATED UATA

TABLE 3
SINGAPURE UNIT IS 1030 PERSCNS X 1 (RSQ = 0.9805)
0. 462, 924. 1386. 1848. 2310. 271712, 3234, 3696, 4158,
pEer‘) I.l/.l....I....l....l.I..I....I.O..x....l.'..l....I....I....I‘...lﬂ..'l.‘..l....l'...l....l‘.-.l....l

10

11

12

I3

14

15

16

17

18

1960 -1
I

1961 -1
I

1762 -1
I

1263 -1
I

1564 -]
I

1965 -1
I

1966 -1
I

1967 -1
1

1968 ~1
I

1965 —1
I

1977 -1
I

1971 -1
I

1977 -1
I

1973 -1
[

1576 -1
I

1975 -1
I

1976 —i
o
1977 -1

+%

+%



8-II1

PLOT OF OBSERVEJD AN ESTIAATEJ UATA

TABLE 3
THA I LAND UNIT IS 1CO0 PZR3CNS X 10 (K34 = 0.9566)
0. 883. 1706. 2650, 3533, 44l6. 5299. 6182, 7066. 7949.

PERIOD  eof/eleeeelecealocealocsaloscelanealosaelocaalocealoseelosasloanalonecalocoaloneslonaclonealoosolonanl
L 1960 -1 .

2 1961 -1 .

3 1962 -1 .

4 1963 -1 *

5 1966 -1 *

6 1965 -1 *

7 1966 I *

s 1967 -1 s+

9 1368 -§ *
10 1569 -1 *
11 1970 -1 *
12 1371 -1 *

13 1972 -1 '
14 1573 -1 *
15 197% -1 .
16 1975 -; 4

17 1376 -1 *
l -
18 1977 -1 *



6

9
o
11!

21

22

24

25

31

32

34

ANNEX 1V

SUPPORTING TABLES TO TEXT

Contents
Estimated Domestic Consumption by Country, ASEAN, 1960-1977
Computed Allowable Variation in Supply by Country, ASEAN, 1960-1977
Adjusted Allowable Variation for 3 Percent Supply Stability
Maximum Stocks Based on STDE Applied to Supply Trend, 1960-1977

Computed Annual Fixed Costs for In-Country Reserves by
ASEAN Country, 1960-1977, Using Historical Imports

Computed Annual Variable Costs for In-Country Reserves
by ASEAN Country, 1960-1977, Using Historical Imports

Computed Annual Fixed Costs for Regional Reserves by ASEAN
Country, 1960-1977, Using Historical Imports

Computed Annual Variable Costs for Regional Reserves by
ASEAN Country, 1960-1977, Using llistorical Imports

Computed Annual Fixed Costs for In-Country Reserves by ASEAN
Country, 1960-1977, Assuming Import Adjustments

Computed Annual Variable Costs [or In-Country Reserves by
ASEAN Country, 1960-1977, Assuming Import Adjustments

Computed Annual Fixed Costs for Regional Reserves by
ASEAN Country, 1960-1977, Assuming Import Adjustments

Computed Annual Variable Costs for Regional Reserves
by ASEAN Country, 1960-1977, Assuming lmport Adjustments

Note: Tables for "All Food Grains' appear immediately following the corresponding
table for "Rice Only".






TABL E 6. ALL FOUD GRAINS (RICE. ~HEAT. CURN)
ESTIMATFD OGMESTIC CUNSUMPITUN BY LUUNTRY ., ASEAN. 1960-1%1717

- ar Y - = Gme S W . S S S A - Y G AR S G S A G D M W G = RS T G S TAr S _e G iy - — — — —— D D WP el T M GG W P S W e S GMS AMr 48 P VES S Ee S SaS e vma

{1000 MEIRIC TUN>s MILLEU KiILE eWULVALLENT)

- R W - e S S S G T CES W T A VR WS ) e G g i A T T - e T — — S T Ve W S W L e " S S - W

PFRTOD ASEAN
N« YEAR INDONFSIA  MALAYSIA PHILIPPINES SINGAPCRE THAILAND TLTAL
1 1960 10221 1051 314t 243 4560 192¢1
7 14961 10542 Lab7 3268 291 4121 158175
3 19672 10878 1125 3397 258 4900 23558
4 1663 11230 llel 3531 20t 5080 2l12¢1
5 1964 11604 11%5 300 241 5267 22007
6 1965 11987 1249 3813 211 5463 227138
7 1966 12386 l2o0 3950 2482 5604 23548
8 1967 12804 1299 4091 286 5812 2435¢
9 1568 13254 1331 4238 290 6089 252072
10 1969 13714 L361 4389 293 6314 26C71
L 1970 14190 13%4 4546 2906 6544 26310
12 1971 1468% 1437 4701 3ue 7Bl 275C4
13 1972 151917 L4179 4863 305 7016 2H8E¢0
14 1973 1572% 1522 5031 309 1253 29840
15 1974 16271 1569 5200 312 1461 3C845
l6 1975 6834 lol 3 Y30 315 7130 3lbtl
L7 1976 L7416 1659 2574 318 19712 329349
18 1977 18015 1701 5707 321 y236 34040
SOURCE:

FIGURES IN TABLE 7 MJULTIPLIEU oY FIGURES IN TABLE 3.

Iv=-2
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) TABLE 9. ALL FOOU oKALINS (kiLEs AHEAT, LORN)
COMPUTED ALLEWABLLE VARLIATIUN IN SUPPLY dY CUUNTRY . ASEAN. L9di-Llald

(1000 METRIC TUNS, MILiLru KRICE EWUIVALENT)

- - — Y - —— - —— — - . " " — N | - s i P AP O D " i — > —— — - — o —— — — — P ——

PERTOD ASEAN
N(ie« YFAR INDCNESIA MALAYDIA PHILIPPINES SIWNGAPLRFE THALLANY TCTAL
1 1960 3C7 32 94 17 1317 577
72 1961 316 33 Y4 8 l4g 5617
3 1962 326 34 102 8 147 617
4 1963 337 35 1J0 8 152 638
5 1664 348 36 110 8 153 669
b6 1965 360 37 114 8 l1u4 )
1966 37?7 14 lly o] 170 1Co
8 1967 184 39 123 S L7¢ 731
9 1968 398 40 1217 S i83 151
10 1464y 411 4l 132 9 139 142
1L 1970 426 %2 130 ] 196 8cCs
1?2 1971 441 43 Lal 9 203 a37
13 1972 456 44 146 S 210 865
14 1973 472 40 1ul S 218 5SE
15 1974 448 o] 156 9 225 925
6 1975 505 48 L62 S 232 SE¢
17 16876 522 $3 1617 10 239 S
18 1977 540 51 173 16 2%7 1021
SOURCE:

FIGURFS IN TABLE 7 MULTIPLIED BY FIGURES IN TABLE 2,

IV-4 ’Vfbc\



TAbLt 9. KICE wNLY
(1000 METRIC TUNSe MILLLD KIGLL LwivALENT)

ACJUSTED AlLUWASBILE VARIATIUN FUR 3 PERGENT SuPPLY STABILILY

O e it ey o e WD G it e D S e - G s e T > S . R S - i b ——— - = wm — S v SN e e - - " — - A — iy — —— T ~—a p dmvn s

S e e s s A =t . T A WD M et S e - - ae S S S S o —————— — —— —— W ——— G = - = o m_- W - -

PERION .
NOe YFAR INDCNESITA  MALAYSIA PHILIPPINES SINGAPCRE ThHAILANY

D SRS NS W SR A T A5 dm m e Am e S AR S s mE e e e e WD e e B e S S e e e D N e T n = e —— o= S AR o e - - — — " S A e i S oo e A —

I 1660 26% 0 13 € -13¢
2 1661 271 -2Y 3 4 -142
3 1967 281 2u 24 -6 147
4 1963 -790 -1y =17 O 1ol
5 1964 -300 27 -15 -6 -157
6 1965 -311 2 -1 -4 -l62
7 1966 -322 27 -4l -u 161
84 1967 -333 -9 23 -6 =173
9 1568 -340 -dJ 54 6 -178
10 1969 -31 =31 40 -4 144
L 1970 -1 -4 91 0 190
12 14971 25 32 93 0 -166€
13 1972 306 33 Ju 6 114
14 1973 276 14 20 1 299
15 1974 262 35 -101 -6 215
lo 1679 381 =27 -9y -6 67
17 1976 450 -3 -1b -3 -2217
18 1677 476 -30 -1J3 5 -234
SOURCF =

SMALLER (b THE ABSOLUTE VALUE LIy TAGLE 8 ANU TAGLE Y9, wlTH TRE
DIFFFRFENCE GIVEN THE STGN FRUM TAULE 8.

IV-5
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TABLF 9'. ALL FUOD OKAINS (RICEs wHFATCURN)
(1000 MFTKIC TOUNSe MILLFD nlCkE EGUIVALENT)

ADJUSTED ALLOWABLE VAKIATILW FUR 3 PERULENT SUPPLY STABILITY

—— o — - S — S I P = W — T S G Awe VPR S D D e = GEP T — S e . iy —— G NP =t o S e o - T St S W VR e PR et TR St b S Sl MR S M S G v e

— > s T o — > T A e e W VIS Ao b - " - S A —— T —n - — - 4 4 Map e e S e T Sk o=

PERIGD
NOa YEAR INOCNESIA MALAYSIA PHILIPPINES SINuLaPURE THAILANO

. — . > . —— - — —— —— - D - Gm W W s G M e e e TS L GSE Gae M e S e S T e D M SRS A mi e S0 s e vam i

1 1960 3017 32 do -1 -137
2 1961 316 p) 13 -8 ~-142
3 1942 326 34 30 -8 147
4 1963 =337 3] 3 -b 152
5 1964 109 =36 -40 -8 -158
6 14965 -360 -36 -9 -8 ~lob
7 1966 -372 1 -118 -8 170
8 19617 -384 ~39 Il 9 -11¢
9 198 -394 =40 24 9 ~133
10 1969 -356 =22 40 S 186
11 1670 ~142 =27 Lio 9 190
12 1971 16 43 lal G -2J3
13 1972 -83 44 136 S 13
14 1673 157 46 -30 2 185
15 1974 101 417 -15%6 -9 225
16 1675 427 -1 -162 -G -1C6
L7 1976 522 =50 He 10 =239
8 1977 540 -7 66 -4 =241
SOURCE :

SMALLER OF THE ABSULUTE VALUE Il TABLE 8 ANU TAdLE 9y wlTH TEE
DIFFFRENCE GIVEN THE SIGN FRUM TABLE de.

IV-6
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Tasl.e 11's RICe LNLY
{1000 METRIC TuNS, MILLED RIte EQulVALENT)

MAXIWMUM STUCKS BASED ON STOE aPPLILILES TU SUPPLY TRENJD. L15CJ-1971

e sy >y S . — - D A D D S P T - RS Y A W e D T B — - WS — T e e - " G - — S — W T LS M GeS Tme S AN W e W e WO —

T —— e W. At - —— e — v - -
-— - TS T SR TS ST e e s e S e e -y e e > - . - — - s T —

PERIOD
NO. YFAR INOONESIA MALAYSIA PHILIPPINES SINGAPCRE THAILAND

- - - — v —-— ——
T TS S e e e e . —_— —_— - —— - — - —
T N e e ms Y e S " - G . —— - — . — — A -

1 1960 264 «8 101 42 394

2 1961 5873 49 104 43 401

3 1lver? 603 51 1o +3 420

4 1963 624 52 111 +2 434

5 1964 645 54 115 G4 4 448

6 1965 668 55 1148 ‘t 4 463

7 1966 691 56 121 44 416

8 1967 Tlo 54 125 w4 494

9 1968 142 59 128 14 511
10 196v 169 ol 132 4 227
11 1970 197 ol 130 43 545
1?2 1471 826 03 139 +3 553
13 1972 856 L5 143 43 <80
14 1973 8487 66 Lla7 w3 598
15 1574 220 LY 151 43 615
16 1675 G573 710 15% 42 633
17 169706 Qu /¢ 12 a9 “2 650
18 197/ 1923 13 lo3 41 €69

SOURCF:

STOF (X): De4d9 Sed4u 7 +a 4l 224821 8.5868

STANDARD ERRORS OF FSTIMATE (TAoLk 4) APPLIcY TU FIGJRES IN TABLE 6.

Iv-7



TABLF 11'. ALL Ful) GRAInS (KICE. wheAT» CURN)
(1000 MeTRIL TUNSe MILLED RILE cwUl VALENT)

MAXTIMUM STUGKS BASED ON SITOE APPLIby Tu SUPPLY TREND, LY60-1611

- — . - — " — —— — T WD - " - . AmS T AEp = i e S b D b T W ) S . D e A . e A bay T P NS T P S G ses Sk RS LD 0 S mm e cam e oSS

— —— - — o —— — > —— S WSS WG G S . A ALy S . S A IS D D R W S R W M S W S T R AP W ew P We =B T R S D Lum Mk Sy e o e o

PFRIND
NUe YFAR INUCONESIA  MALAYSIA PHILIPPINES SINGAPCRE THAILAN)

- - —— — - D . — W T — A — W v W ey S ) Gt O W —— e T D R NG W S R P R e T D S N S S s M D G P D ML S S MRS M e S SRS e s evm e o

1 1960 648 50 llo 48 432

2 1961 668 LY} 126 5GC 448

3 1662 690 oJ 125 91 465

4 1963 712 o? 13V 53 442

5 1964 130 64 L35 54 436

6 1965 760 66 140 v9 5l

7 1566 785 68 145 Y] 5317

8 1967 812 7u 151 27 557

9 1968 8«0 [ P4 156 58 <17
10 16969 A70 73 L6/ 28 594
L 1970 90N (5 lol 56 ¢2C
12 1571 231 77 Li3 00 643
13 1372 964 79 179 61 vuh
L4 1973 997 82 18- 02 636
15 1674 1032 b L2 0?2 110
16 1375 10617 ol 194 23 133
17 1ls76 1104 8y 25 L3 {5¢
18 1977 1142 91 212 L4 781

SOURCE:

STOE (4): La34l e 3lH 3.003 19.931 9.481

STANCARD ERRURS OF FSTIMATE (Tawbkk 4) APPLIbV TU FIGUKES IN TAYLLE 6.

1v-8 N



TABLE 21. wiut UNLY
COMPUTED ANNUAL FaXtd CUSTS FUR IN=CUUNTRY KESEQVES

BY ASEAN CUUNTRY. 1960-1977+ JUSING HISTuFICAL [4PURTS

TIOTES TSN ST S S 0 e S r 04 e en @ W G e S U e A G e G s S B - O T T T N G - — - — A Y — - " S o — > i i s ot e A > s o

(US 3193900)
PFRIUD ASEAN
Nlle YEAR LINUCNESLIA  MALAYSLIA PHILIPPINES SINGAPURE THAILAND TGT AL
i 1960 245490 LO4u 2224 1JJ 3 4549 31452
7 1961 29419 1040 224 133 8586 38281
3 1962 262491 1 0%o 2224 1003 L3246 4Cd10
4 1963 20291 1040 2224 Lud3 lo)d4y 460609
9 1964 26291 1040 2224 1033 16345 4006CY
6 1565 26291 22u1 2224 1003 loJdad +1630
T 1966 26291 2201 2224 1233 29441 520206
B 1967 26241 261 2224 Luo3 23841 52626
¥ 1968 20291 226l 2224 LUl 2ut4l 52v2¢6
17 1969 262491 22017 2224 L0J3 229117 2417¢2
L1 1970 26291 2201 2614 Lyly 237062 Y7075
12 1971 26291 22017 vdou Ld?15 23762 6HU255
i3 19l2 26291 Zobl vl 3b Lol5 23lal 65823
14 1973 26291 28718 6235 1875 23162 vldal
15 1974 26291 2905 6235 id!5 25151 62523
l6 1975 20291 29uLH 62 35 1475 2u151 62527271
17 16876 26291 2955 Ll s Ld75 251517 62525
18 19717 26291 2965 ul3Y Lol 25157 62523
SOURCE ¢

CAPACITY KFQUIREMENTS FROM TABLE 12" TIALS Pex TCN FIXED CUSTS UF $18.4d) FUR
STORAGE AND $3.00 FUR ADMINISTRATIUN (SEE TasLt 8. KSU SPECLAL REPULRIT w6,

IV-9 *\,\\\\



TABLE 21. abt FOUD URAINS (kiCEs wHEAT. CORN)
(US $1000)

BY ASEAN COUNTRY. 1960-1977. USING HISTURLCAL [MPUKTS

v . . e em S G San e e e e W W — i e B W S S e Smp A e SER (W W WS

. e At o - — . A S S A . " D e D e - . D R . — - - — S - - WD WD ST WSS S e G G M S M G0 San S b s S S e W s e S S S S

- - — o —— > mn 3 — " S e D . M S A T D VAS A b - . N S - S o 0 - R G D P D A W WS M D TEP T MR ST G D e D e = wew e

PERIOD ASEAN
NO. YFAR TNDONFSIA MALAYSIA PHILIPPINES SINGAPCRF THAILANG TCT AL
1 1960 28253 1783 2529 1046 %418 43934
2 1961 29125 1784 2529 1046 9418 439C6
3 1967 3)084 26le6 2529 1046 11162 47437
4 1963 33084 2610 252G 1046 17135 53419
5 1964 30084 2616 2529 1046 17135 53410
6 1965 30084 206l6 2529 1046 17135 53419
7 1966 30084 2olb 2529 10«0 23413 56668
8 1967 30084 26l06 2529 2485 23413 61127
9 1968 30084% 2616 2529 2529 23413 6l171
10 1969 30084 2616 2529 2529 26116 63814
11 1970 30084 26L6 2529 2512 27032 €4833
1?2 1971 30084 26lo 1543 26106 27032 69861
13 1972 30084 327V 7543 26067 21032 70589
14 1973 30084 3575 7543 2660 27032 7C8S4
15 1974 30084 3662 7543 2660 30956 74905
16 1975 30084 36062 7543 26060 30656 749C5
17 1976 300484 3662 7543 2060 30956 149C5
18 1977 30084 3602 7543 266C 31956 149C5
SOURCEF 3

CAPACITY REOUIREMENTS FRUM TABLE 12*' TIMES PeR TON FIXED COSTS UF $18.80 FOR
STORAGE AND $3.00 FOR AOMINISTRATIUN (StE TAdLE 8, KSU SPLCIAL REPORT #o).

IvV-10



TAuvLE 22+ KICe unLY
COMPUTEL ANNUAL VARIALLE CUSTS FLI IN-CUUNTRY RLSURVES

BY ASEAN COUNTRY. L1900=-1977, JSIhue HISTURICAL I[MPURTS

S ce B ecs ws tmure M sl by e kM bm e sie e tee s TR 04 S ts 8 s me e s m s s e B4 Mte e emen M g ee e e e e e e e 5§ S s e S A Pt e - o oo

T o 0 I i i o e % P L R P e e = e e . ————— — ——— —  — — —— — A o " et T o > = o o s ——— ot ot -

(us $1000)
PERIOD ASEAN
Nfle YEAR INODONESIA MALAYSIA PHILIPPINES SINGAPCKE THAILAND 10T AL
I L4460 26282 L1y 2311 Lar2 0 3ugd49
2 1961 27164 233 2311 1072 4] 36890
3 1962 28100 I 237117 47 13951 422¢7
4 1763 21807 792 2371 932 L7149 439359
5 1964 17615 8bh5 sl 0 L4073 34950
6 1965 0 24703 23117 C 1134 13934
7 1906 0 2423 0 G 222175 24048
B Ll967 0 J J 0 o431l 6431
9 1968 0 0 0 0652 1212 1864
1D 1965 0 V] 0 652 24558 25210
11 1970 0 u. 3070 2004 25397 30477
1?2 1971 0 7y vall 2UV4 13840 23113
13 1972 V] 2b43 Lobs Z2004% 13840 25351
14 1973 0 3070 L6L4 2004 15454 30198
15 1974 0 3169 3219 0 26864 352176
lo 1975 0 31e9 Y219 ) 26848 352176
17 1976 5266 4iy b21y 0 Y320 20224
IR 1977 6291 419 5219 73 J 12022
SOURCE

STUKAGF VOLUMES FROM TABLEt 12 1IMES PER TUN VAR TABLE CO5TS CF 515.30 Fuk
INVENTURY AND $8.00 FOR OPERAI 1UN: SEE TABLE U, K3U SPECIAL KEPCUKRIT ro).

Iv-11



TABLE 22. ALL FUUJ GKALIND (wICE JHEAT, CORN)
(uS $1000)

BY ASEAN COUNTRY., 1960-1977, UsING HiSTURLCAL IMPURTS

e mme oo ot %n em e e i S e e . e e S S e C S eSS e e S

——— ——— - D D S SmA D D = > > - —— —— — T S S P . . A - S A e WP S S8 ae e = - ——— - — - - — DS b > WD = o o

- - - o - - - — e — — — T e - e Ml o S e i SRS SRS ——— — . -t A e . O T > vht = iy e T e

PERIOD ASEAN
NND. YEAR INDOMESIA MALAYSIA PHILIPPINES SINGAPCRE THALLAND TCT AL
L 1960 30197 1911 2793 46 € 0 352117
2 1961 31129 lyll 27303 0 e 35743
3 1962 32154 2798 2703 C 11930 49583
4 1963 19805 2796 2193 g 18314 43618
5 1964 13805 2656 217033 0 14614 335843
6 1965 0 2656 2703 0 8621 13980
T 1966 0 2656 0 C 25024 21680
8 1967 0 0 0 2600 6804 94¢0
9 1968 0 0 9 2703 0 27C3
10 1969 0 V) 0 2703 27913 33616
11 1970 0 0 22317 2746 23892 33818
12 1971 0 0 8062 21796 13754 246¢
13 1972 0 3459 8002 2843 13794 28164
14 1973 0 3821 8062 2843 13754 28520
15 1674 0 3914 A5y 0 33086 43058
le 1975 0 3914 23717 C 33086 36311
17 1976 1549 21796 2511 146 13048 26516
18 1977 24698 2796 <3717 146 0 30617
SOURCE:

STORAGF VOLUMES FROM TABLE L4A TIMES PLR MT VARIABLE COSTS UF $15.30 FCR
INVENTORY AND $8.00 FOk OPERATIGN (StE TABLE Be KSU SPECIAL REPORT #6).

Iv-12 _
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COMPUTED ANNUAL Flatgl LUSTS Pl RFGICKAL RESERVLS

BY ASEAN COUNTRYs 1900-1947, JSING H{STURICAL {41PURYS

T T I T o TR T T e e S e e s o v =% e > e > T s e = =S > = e b = . o - = - —— = = = =t . e — o o > -

(US $1uuld)
PERIOD ASEAN
NUe. YEAR INDONESTA  MALAYDLA PHILIPPLIveY SJINGAPCRE THAILAN) TCT AL
1 1960 39676 1040 2224 Gl6 1589 92451
2 1961 471786 1040 22724 Ji 6 d5d9 uChel
3 1467 81576 Lu+6 2224 ylo 3589 94351
4 1963 81576 1046 2224 Ylé 345494 94351
5 1964 81576 1040 2224 Yyl 6 d%0v 94 351
6 1969 81576 1040 222+ 9io6 8544 34391
7 19366 81576 1U40 2224 YiLo 13385 99147
8 1967 81576 1040 2224 910 133895 99147
v lv6y 81576 1040 2224 9L 06 13335 49147
1 1966 81576 ) VY 224 916 2432Y% LiICO9l
11 1970 #1570 | RVET 222% 9l 6 J3ises 11v726
12 1971 ol 576 lVuso 2224 20%Y 33964 12065y
13 1972 815176 1040 2224 593 33964 124743
14 1973 31576 10406 2224 59713 33964 1247865
15 1974 glbv 76 1204 £l 95973 331904 125901
16 1975 81570 1254 2224 5473 3i9¢e4 1250C1
17 1976 8l576 lcoa 2224 54973 33590604 125001
18 1977 3lS5/o 1204 224 54973 33964 125001
SOUKCE:

CAPACITY REQUIREMENTS FRUM TABLE 14' TIMES PEK 1ON FIXEY LCST> UF b13.8D Fur
STOURAGE AND $3.00 FUR ADMINISTRATIUN (SEE TABLC de KSU SPECIAL KEPUGRT #o).

IvV-13 /\;{k



TABLF 24. ALL FLUUU GKAINS (RIitbks aHEAT, CURN)
BY ASEAN COUNTRY . 1960-1977, JsinNU HISTunICAL IMPUKTS

(Jb bLU0OY)

. S D - — —— - S ——— — — —— Ut = —— —— A - ———— — — - —— A - in T = o fmr e S . ——— Tn =S M ——— ——— - — . e - —— -

COMPUT ED ANNUAL FIXED LCUSIS FUK REGIUNAL RESERVES

- ————— " St S - —— ———— - s n - — - — - T — —— — h —— ——  —— ——— e T iy — — - —— e e = G " . -

PERTOD ' ASEAN
NO. YEAR INUUGNESIA  MALAYSLA PHILLIPPINLS SINGAPGRE THALLANU TCTAL
1 1960 Jod 86 al2 52 lu«é6 Y4lo 50751
7 1961 37540 812 2524 L4 6 9418 »14C5
1 1962 81354 19062 2524 1046 9418 96313
4 1963 4l 354 1902 2524 1046 J4l4d 96313
5 1964 81358 1962 2524 10%6€ G418 96315
6 1965 81358 1962 2524 lyao Y418 56313
7 1966 81358 1962 2529 1046 141206 101021
4 1967 81358 1962 2524 10+0 14126 LylOcl
9 1968 81354 1462 ’H2Yy Lu4b 141206 Lglo2l
10 1966 81358 1962 25249 3052 15786 1056¢1
1l 1970 81358 1902 2529 v235 22454 114538
12 1971 81358 1962 2529 w6217 22454 114930
13 Ly72 8l 3548 1962 25249 yu4 l 22454 117851
i4 1973 81354 1962 2529 9548 22454 L17851
15 1974 81358 1902 2529 Y548 53323 148720
16 1375 81358 1962 2929 Y048 %3323 148720
17 1976 4l 354 1952 252% 9548 53323 L4a1720
13 1977 gl 358 1962 2529 9544 %3323 148720
SOURCE 3

CAPACITY KFOUIREMENTS FROM TABLE 14' TIMLS PER ICN FIXED CC5TS UF $18.80 FUR
STURAGE AND $3.00 FOK AUMINISTRATION (SEE TaBLE 8, KSU SPECIAL REPORT #6).

IV-14
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TABLE 25« RICE GNLY
COMPUTED ANNUAL VARLABLE CUSTS FUR KEGIUNAL RESERVES

BY ASEAN CUUNTRY,s 196u=197/, USING HISTURICAL 14PURTS

TU TSN St Smom oh S G S5m0 SR s et i v > b > = G e $ - o i > > > mmm: —at = s - - — - - —— - e -t - ——— ——

(US $1000)
PERLOD ASEAN
NO. YEAR INDONESIA MALAYSLIA PuILIPPINES SINGAPCGRE THAILANU TCT AL
1 1960 42 406 lLily 2377 qr4 1372 41552
2 1961 51074 LiLg 23717 979 6710 62254
3 1962 87189 llla 2377 yly 0?10 98373
4 1963 87189 IlLy 23711 Y79 6710 58313
5 1964 8718) 11y 2311 0b2 0ll0 Y8040
6 1965 17962 1118 2311 652 oll0 db8ly
7 1966 51912 11138 1549 913 14300 758G4
H 1967 4986 513 71549 1984 1430¢ 28938
9 1964 11044 2283 1949 L1584 14306 JoT¢6
10 1969 11044 2503 1544 158 4 26003 48143
11 1970 11044 2563 71549 052 36301 5d1Cy
12 1971 11044 2503 3215 2190 36301 55313
13 1972 11044 2563 885 63b4 36391 50177
4 1673 11044 209 845 0344 30301 56711
15 1974 Ll 44 1351 845 bYul2 36301 55453
16 1975 11044 1351 8d5 18u4 36301 51445
L7 1976 11044 1351 b35S Ldo 4 36301 51445
18 1977 11044 1351 845 1864 24191 39935
SOURCE :

STURAGF VOILUMES FROM TABLE l4 TIME> PEK TuN VARI ABLE CCoTS ok 315,30 FUK
INVENTORY AND $8.00 FOR UPEKATILN (NEGATIVE BALANCES AT SAML RATE PER MT).
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TABLE 25. ALL FUUD GRALNS (KICEe WHeaTe CURN)
COMPUTEU ANNUAL VARIABLE LUSIS rOR REGIONAL KESERVES

BY ASEAN CUUNTRY. 1900-1977. USINuL AlSTuRICAL IMPUKTS

- — ——— . — —— A A S S - VEn i e T R G S . S T S A S - W A S W D AN WSS S S P e A D G G Gdn e N ML e TS SR S s el R S R L A S omem

{UuS »1uo0Q)
PEKEON ASLAN
NO. YEAR INOONESIA MALAYSIA PHILIPPINLS SINGAPCRE THAILAND TGTAL
1 1960 39424 Y372 21703 1118 9266 49443
2 1961 40123 932 2193 835 636 45203
3 1962 46956 20917 2793 0 6J0 923¢€l
4 1963 6956 2097 2103 406 606 92824
5 1964 46956 2037 2733 1025 606 933d1{
6 1965 buT3l 2997 L7103 L3l 606 134483
1 1966 5849 2097 71316 144 15098 8449C5
8 laa7? 419 1305 7310 Lul2 15094 25¢10
9 1964 1223 39061 1310 974 1412G 335499
10 14969 1223 3901 T3lo 3202 17541 3s571C3
11 1970 1223 3961 1316 bov 4 23999 45163
12 1971 1223 3961 bu2n 71003 23999 48091
13 1972 1223 3961 YddH 10205 239499 51213
14 1973 1223 3542 5825 13295 23999 50164
15 1674 1223 979 bbdo o2ld Y6992 19541
l6 1975 1223 919 SdZb 2423 Y6992 713442
17 1976 7223 Y19 Y829 242 3 50992 713442
18 1977 1223 979 5629 24273 41474 57924
SOURCE :

STORAGE VOLUMES FROM TASLE L4 TIMES PER TUN VARLADBLE CGSTS OF $15.30 FUR
INVENTORY AND $8.00 FOR UPERATIUN (NELATIVE UALANCLS AT SAML RATE PUR MT).

IvV-16



TABLE 31. <ICE CNLY
COMPUTFD ANNUAL FIXEu CUSTS FUk IN=COUNTRY nESERVES

BY ASEAN CUUNTRY s L960-1977, ASSUMING IMPURL aLJJISTAENTS

T o o o o o e e e et e e s e s e = s e T T e i . e v e - e = em e - . —— e - - e e e e v - — e - =

(US> $1000)
PERINON ASLAN
NO. YEAR INOONFSIA MALAYSIA PHILIPPINLES SINGAPCRE TAALILAN) TOT AL
1 1960 24590 1040 2224 96 db84y 374C8
2 1961 245450 1046 224 426G 4589 374C8
3 1962 26291 1134 2224 729 354y 39167
4 1963 26291 1134 224 10499 3586 39328
5 1964 25291 1134 22424 1090 058 v 93¢k
6 1965 26291 1744 2224 1ugn 8589 39536
7 1966 26291 L744 L224% 1090 17838 511&7
g 1967 26291 1744 Zulo Luyo 198368 51841
9 1963 20291 1744 2818 1330 154364 51841
10 1969 26791 L7144 2481y Luy0 22911 Y4940
Il 1970 20291 1744 32170 L4g 2 22971 5517¢4
12 1971 26291 1744 el6u L8lh 22911 LY247
13 1972 26291 L7144 oUol 1dl5 22911 58947
l4 1973 26291 1744 wloD 1675 229171 584941
15 1974 26291 2905 LUy lo?5 23544 601739
Lo 1975 20291 2905 0060 La75 23544 69735
L7 1976 26291 23065 6060 Lu/b 23544 6J73H
18 1977 26291 2905 uJdol La8l5 23544 63735
SOURCE:

CAPACITY RFOUIREMENIS FROM [AbLE 18" TIMES PER TUN FIXED CUSTS UF $1b.89 FUK
STHRAGF AND $3.00 FOR ADMINISTRATIUN (SEE TABLE 8., KSU SPECIAL REPURT #6).
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TABLE 31.

ALL FULOU

CUMPUTED ANNUAL FIXED

BRY ASEAN COUNTRY, 1960-19

R10D

GRAINS (KICES wHEAT,

7 ASSUALNG IMPURT ACJUSTAENTS

CUuRNI
LUSTS Fuk Linv=LUUNTRY KiESERVES

YFAR INOCNFSIA

et o > - - - ————— S " o - o= S S R L M P e Ly M Cmm T S R e SSs o mn S S L o — - ———— - ——

1960
1961
1962
1963
1964

i965%
1966
1967
L3648
1969

1970
1971
19772
1973
1974

1975
1976
1977

28253
28253
3008%
30084
30084

30084
30084
30084
300u4%
30084

30084
300484
30084
30084
30084

30084
30084
30084

25249 1046
2HlYy 1u46
2529 Lo46
252y L0406
2929 1046
2529 LJ4 6
£92Y LOwéb
2965 c459
29O 170D
29u5 2529
2909 2512
59173 2212
5913 2660
Y975 2000
5973 2660
Y9173 2660
5973 2060
29173 2660

G418
9418
G4lb
v4lyo
941 Y

9418
21356
21054
2105¢
21713

21713
21713
21713
21713
334950

30950
3095¢
30390

—— - — S A . A e e A L S v} S S D w— W W WP G M A W dm O e A e Gh WS TS A Gme P S e m M LSS A G S A R e SR G AL A GAm T A AMS @ SRS Gl mem S8 6 S Smem o S

SOURCE:

CAPACLTY KEQUIREMENTS FROM TAdLL Lla?

STORAGE ANU $3.00 FOR ADMINISTRATIUN (5CE TAdLL 8,

IV-18

KSu

TIMES Pex TON FIXED CGSTS GF $18.80 FUR

SPECIAL REPCRT #6).



TABLE 32. RICE UNLY
COMPUTED ANNUAL VARIALLE COSIS FUK IN-CGUNTRY KESERVES

BY ASEAN CUUNTRY. 1960-1v77, ASSUMING IMPURT ACJUSTHENTS

TN S AL S e e t s - o < ey a0 TR S A it e e v e s b = s - o — > TR TR i e et e s - —_— " S 20— - s e s v tt o ———

{US $1000)
PERIOD ASEAN
NO. YFAR INDONESIA MALAYSIA PHILIPPINES SINGAPCRE THAILAND TCTAL
L 1960 20282 1118 23717 1025 559 31361
2 1961 20784 649Y 2377 9l 979 25614
3 1962 28100 1212 2371 465 6244 38399
4 1963 14306 979 2317 llo$s 6710 25537
5 1964 19106 Li6S 2317 166 4940 21714
6 1965 3309 1864 23717 b2 3355 L1557
1966 0 1538 0 0 21203 22741
g 1967 0 186 3076 233 4334 7829
9 1968 2423 0 1538 406 1315y 145€6
10 1669 1212 233 £330 373 24358 28706
11 1970 1317 140 3495 1584 22834 29810
12 19y71 l491 olo 64117 2004 lival 28519
13 1972 1631 1393 6l 05 2004 21411 31544
l4 1973 1538 1351 6291l lLle5 21483 3l8Z¢
15 1974 1584 iley 2452 326 25104 35095
16 1975 1584 2283 58172 0 23341 330¢&6
17 1976 4241 1351 5645 792 15471 271549
18 1977 3444 Lsl7 51174 419 3994 20450

S e e e o ——— . - ——— - —-—--—-——-----—————-—--———-.—.——————--—:-——-—-—-——---————-‘m_——‘

STORAGF VOLUMFS FRUM TABLE 18 TIMES PEK TUN VARIABLE COSTS UF $1%.30 FGR
[NVENTURY AND $8.00 FOR UPLERATIUN (SEe TABLE 8, KSU SPECLAL REPURT #6).
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TABLE 32. ALL FUUU GKAINS (hiLL, WwHEA T, CURNI
CUMPUTECL ANNUAL VARIAbLE COSTS FUk [N—CUUNTRY RESERVEDS

BY ASEAN COUNTRY . 1960-1977. ASSUMliG IMPGKRT ACJUSTHAENTS

-——_——_————-———_—_———-—————.———.—.——_———_-__.-.-_—_ e v——— — —— ——— —— " " —— S S L G - S T T e S s tms

{us $19000)
PERLOD ASEAN
NO. YEAR INDONESIA MALAYSIA PHILIPPINES SINGAPCRE THAILAND TCTAL
1 1960 30197 1398 2703 742 2656 37146
? 1961 21156 lley 2103 LJ 6 3448 2901738
3 19672 32154 2330 2733 . 240 7040 465C17
4 1963 11743 L7711 {03 146 Y9460 25863
5 1964 21949 2004 2793 J 145¢ 3alll
6 1965 0 19lil 21793 0 452 100066
1 1966 8664 1957 0 0 2258 33133
8 1967 0 ldo 3169 L5538 48406 51739
9 1968 13607 0 L Y84 Lol 7 91786 207194
10 1963 6304 885 23117 21703 25207 35676
i1 1970 lu205 4bo 3070 21749 20038 36534
12 1971 4528 699 63384 2311 14273 32961
13 1972 9367 2330 4753 2843 17056 363449
L4 1973 89417 L8064 9992 L9517 15564 33924
15 1974 3180 34)2 4194 140 3308¢ 500C2
l6 1975 9087 260l0 30/o 0 19665 34434
17 1976 12908 2423 3635 L445 16357 3617¢d
18 1977 19572 2516 3359 699 37128 25410
SOURCE:

TORAGE VOLUMES FROM TABLE 1o TIMES PER TON VARIABLE CCSTS UF $15.30 FOR
INVENTORY AND $8.00 FOR UPERATIUN (5Ek TABLE ve KSU SPECIAL REPURT #6).
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TABLE 34. KICE UNLY
COMPUTE) ANNUAL FIXew COSTS FUR KeEGlUNaL RESERVES

BY ASEAN CUUNTRY, L960~1977, ASSUMING IMPUKT ALJUSTMENTS

e e e .—-.—..--__....—._...——.-.-—...—...—....—_‘~_.....

T e o - - —— ———.—————-————-.————_—-.._—_——-— e e e - ——— T e . - — - o -

(US $1000)
PERIOD . ASEAN
NU. YEAR INUONFSIA MALAYSIA PHILIPPINEDY SINGAPCRE THAILAAU TCT AL
L 1960 20492 10406 2224 9le6 855879 33267
2 1961 20692 L046 224 916 5546 332¢1
3 1vy62 33523 1046 2224 JL6 3589 46303
4 1963 33528 1046 2224 Yl4 8549 40333
5 1964 33524 10%6 2224 vlo 3549 46303
6 1965 33528 1040 2224 ylo 85y 46335
T 1966 33528 1046 22¢4 Yl 6 o549 46303
8 1967 33528 IV 2224 9L 6 49849 46303
9 1904 33524 1040 2224 Yl 6 4549y 4€3C3
10 1969 33524 1040 424 Yle ¢y8a7 40521
11 1970 33528 1040 2224 Jl6 8807 46521
12 1971 33524 1u46 2224 gl 6 6307 40521
13 1972 33528 L1046 2224 2485 8681 48090
14 1973 335248 1046 2224 2485 6807 480¢0
IS 1974 33524 1046 2224 2485 o407 48090
l& 1975 33528 L0406 2224 2445 483 4504C
L7 1976 33524 Lu4o 224 2485 8807 48050
18 1977 33528 1046 2224 2485 o7 43990
SOURCE:

CAPACITY REQUIREMENTS FRUM TASBLE 20 TIMES peR TUN FIXED CUSTS UF 5l18.89 FLr
STORAGE AND $3.00 FUOR AUMINISTRATIUN (Sck TadLE 8, KSU SPECIAL REPURT #o6).
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TABIE 34. ALL FOUU GKRAINS (KICte wWHEAT. CORN)
COMPUTED ANNUAL FIXED wuSTS Fuk KbuwlUNaL RESERVES

BY ASEFAN COUNTRY s 1960-1977+ ASSUAING [MPUKE ALJUSTAENTS

(US $1009)
PFRIOD ASE AN
NODe. YFAR INDCNESIA  MALAYSIA PHILIPPINES SINGAPURE THALLAND TGTAL
1 1960 1864473 872 295249 10%6 J418 323CE
2 1961 18443 uill £H2Yy 1046 Y414 323C8
3 1962 34749 8l 2529 10406 44l b 4dol4
4 1963 34749 412 2529 1046 J4lo 485 14
5 1964 34749 872 2529 LU46 9418 480bl4
6 1965 34749 87¢ 2529 lo+b Yalo 44614
7 1966 34749 872 29249 Ld%o 9418 4d6l4
4 1967 34749 al2 252y 1946 34148 48614
9 lyed 3461744 al2 P YA 1ua b 1418 448614
10 1969 34749 872 2529 1046 Jaluo 465014
11 1970 3414y vl 2924 2093 7418 456€1
172 1971 34749 872 2524 2093 9414 490061
13 1972 34749 872 25249 3314 941b 5Cut2
14 1973 34749 872 2929 3314 9418 50882
15 1974 34749 872 2529 3314 14181 56045
16 1975 34749 gf2 2929 3514 14141 5Go045
17 1976 34749 gl 2529 33l4 luldl 59045
18 1677 34749 472 2524 2314 13141l 59645
SOURCE :

CAPACITY REQUIREMENTS FROM TAWLE 20" TIMES PER TCN FIXED COSTS UF $31d.80 £OR
STORAGE AND $3.00 FOR AUMINISTRATIUN (Sce TABLL 8. KSU SPECIAL REPURI #61).



TABLE 39. Ritc onLY
CLMPUTEDN ANNUAL VARIABLE LUMIS FUR REGTUNAL RESLRVES

BY ASFAN CUOUNTRY. L960-1977, assSuMing IPLRT ACJUSTMENTS

--—-———-—-—-——-...——-.—-....——_-.-—-..-.-._.._--—--———-.———_—_-_ —— —-...-...-....—.__-...--.——.-.._-..--...._——-———-—._-

(US $1000)

PERION ASEAN
NUe YEAR INOONFSTA MALAYSTA PHILIPP il y SINGAPCRE THAILANY TCT AL
I 1960 21902 1118 2311 9l9 J13) 3555¢
2 1961 21902 Illy 23117 Y14 71480 35556
3 1962 356135 Llls 2317 9lYy 9180 494489
4 1963 35835 Ills 2317 974 Y149 494489
9 1964 35435 L1ig 431711 91 J1d0 45489
6 1965 35835 1l1ls 2311 y/9 7180 49484
7 1966 34018 Lild L339t PRI Jlau 46213
8 1967 13095 1118 13vy 559 2130 25350
9 1964 13099 %59 1394 256 Y1890 241761
10 1969 13095 559 1390 59 Jal3 25024
L1 1970 13095 p L) 1390 559 v4l3 25024
12 19711 13095 bbby Louse2 219 Yall 2511s
13 1972 1309% 559 1972 2056 9413 26195
14 1973 13095 boy 1072 2056 Y413 26165
15 La/4 L30vy5 59 Lare 2056 94l 26765
16 1975 1309% 55y Luze L339 413 2537
17 1976 13094 Yoy LJy/2 1398 0417 2Hv37
l8 1977 13095 b9y 107 134¢ 9413 25537

STUGRAGE VOLUMES FRUM TABLL 20 TIMES PEK Tuin VARLASLE COSTS ur $15.3C Fok
INVENTURY AND 30.00 FUK UPERATION (NEGAT I ve BALANCES AT $aME RATE PER MT),

7
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TABLE 35. ALL FUUD Gkalhs (RICC, aHEAT, CuURNI
BY ASFAN CCUNTRY, 1960-1977+ ASSUMING IMPURT ADJISTMENTS

COMPUTED ANNUAL VAKIABLE CUSTS tuk REGIUNAL RLSERVES

e W . —— —— —— - - " M — Y_" T —— s — — - — — S ———— ———— —— T - — i ——— —————— ———— ——— —— S — —— - w0 w——

(US $1000)
PERICD ASE AN
NU. YEAR INDONESIA MALAYSIA PHILIPPINES SINOGAPURE THAILILAND IGTAL
1 1960 19712 932 2703 L1 8 1)066 34531
2 1961 19712 932 2703 L1118 10366 34531
3 1962 37140 93¢ 2735 1118 13066 Slyty
4 1963 37140 L EY 2193 11lid 1uooGe bl959
5 1964 37140 932 2703 Lol 2 1)0606 51913
& 1965 33671 Y3l <193 L0Z5 1J0606 4864517
7 1966 33971 93¢ 93¢ G719 119606 46880
8 1967 8621 932 Y32 916G 10066 2152
9 1964 8621 ub2 Y32 Y1S 1v0oo 21250
10 1966 o2l 052 Y3l Lu72 17366 21343
Il 1970 8621 P4 937 2231 1006¢ 22508
12 1971 B621l 652 932 22317 12066 2250y
13 1972 6621 652 Y32 3042 12066 23813
14 1973 8621 652 932 3542 10066 23813
15 1974 8621 052 93¢ 3542 19432 332179
l6 1975 8621 652 532 L5538 19432 31175
17 1976 3621 052 932 L»33 19432 31175
18 1277 do2l ob2 932 19346 13432 31175
SOURCE:

STUKAGE VOLUMES FRUOM TAoLE 20 TIMES Ptik TUN VAKIABLE CUSTS OF $1%.30 FCR
INVENTORY AND $8.00 FUR OPERATIULN (SkEE TASBLE o KSU SPECIAL REPURT HO).
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