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SarLed AFIFF AND C. PETER TimmEer*

RICE POLICY IN INDONESIAt

Most wajang golek, the traditional and popular Indonesian pup-
pet plays, have three acts. The first introduces the characters and identifies good
and evil. The second casts the good characters, usually because of some minor
flaw in their character, into great tragedy and causes the audience nearly to lose
hope. But in the third act the hero, after many narrow escapes and temporary
reversals, manages to emerge triumphant, and banishes the evil forces to the
forests in East Java, Whether it is art following life, or vice versa, many events
in Indonesia seem to have a tendency to follow this heroic pattern. And the “rice
problem” is no exception. In order to understand the present policies and what
looks like an emerging success story, it is necessary to see acts one and two.

EVOLUTION OF THE POLICY: 1950-67

The overriding importance of rice as the basic Indonesian foodstuff is clearly
reflected in Chart 1, based on Appendix Table I, which compares the per capita
production of the basic carbohydrate foods—milled rice, maize, cassava, and
sweet potatoes—on a milled rice equivalent basis. In only one year did rice fall
below half the total carbohydrate production. And production data alone under-
state the importance of rice consumption because rice is imported while cassava
(tapioca) and maize are exported. In 1960, for instance, about 1.1 kilograms per
capita of tapioca was exported and 9.3 kilograms per capita of milled rice was
imported. So although rice formed 55 per cent of Indonesian carbohydrate pro-
duction in 1960, it was 58 per cent of carbohydrate consumption. In fact, the mere
fact that rice is imported while other basic carbohydrates are exported indicates
how important rice is for the population. Appendix Tables I to V at the end
of this paper present a historical and statistical summary of the role of rice in
Indonesia.

For the five years from 1960 to 1964 rice imports averaged a million metric
tons a year. In 1965 and 1966 when imports were less than a quarter of a million
tons, rice consumption was only 80 kilograms per capita, 11 per cent below the

* Dl:. Afiff is Head, Agriculture Bureau, Indonesian National Planning Agency (BAPPENAS).
At the time this article was written Mr. Timmer was serving with the Harvard Advisory Group
(BAPPENAS).

1 This paper was originally prepared for the IRRI Conference on Rice Policy, May 9-14, 1971.
The statistics and data are drawn from various official and unofficial sources, and are the best avail-
able, However, even these are not very reliable and frequently provide orders of magnitude only.
The reader should keep this proviso in mind throughout.
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1960-64 average. A further notion of the “rice problem” faced by the present
government when it came to power in 1966 is evidenced in Appendix Table 1.
The production of rice as a percentage of total carbohydrate production declined
fairly steadily from the 1960 level of 55.8 per cent to a low of only 47.9 per cent
in 1964. In 1966 the level was still only 52.4 per cent.

Appendix Table II, which shows total rice production, area harvested, and
yield for Java and all Indonesia, gives an even clearer picture of the problem.
Throughout the 1950s and early 1960s, rice production outside Java was erratic,
but around a rising trend. The 1966/67 average of 4.275 million tons was 23.2
per cent higher than the 1959/60 average of 3.470 million tons.

But production on Java, where approximately two-thirds of Indonesians live,
actually declined by 4.6 per cent during the same period. This decline, from
5055 million tons to 4.820 million tons occurred in the face of a population in-
crease of about 17 per cent. The situation is even worse if particular years are
sclected so as to magnify the decline: from 1960 to 1964 production fell by 13.6
per cent on Java.

The factors responsible for this decline, primarily the political and economic
instability that will be discussed shortly, took a heavy toll in rice production. If
only the rather modest trends of the late 1950s—an increase of 1.5 per cent per
year in production—could have been maintained on Java, output in 1966/67
would have been 5.61 million tons instead of 4.82 million tons, or 16.4 per cent
higher than what was actually realized.

The production problems on Java in the early 1960s were caused jointly by
declining area harvested and declining yields. Yields dropped continuously from
21962 high of 1.26 tons of milled rice per hectare to a 1966 low of only 1.13 tons
per hectare, which was no better than in 1958. Compounding the problem of
lower yields, and partly causing them, was a prior decline in area harvested. This
was mostly due to a deterioration, through neglect and lack of funds, in the
rather sophisticated irrigation network on Java. As the extent of controlled ir-
rigation declined, so did the area successfully double cropped. Inadequate and
uncertain water supplies also led to lower yields.

The economic instability probably caused some decline in production even
more directly. The extent of the price instability, which is now infamous, is
shown in Table 1 and Appendix Table IV. Rice prices rose from an average of

TaBLE 1.—AvERAGE ReTAIL PricEs oF MEpiuMm Quarity MiLrep Rice
IN Dyakarta, 1950-70%

(Rupiahs per kilogram)

Year Price Year Price Year Price
1950 0.85 1957 5.01 1964 211.64
1951 2.06 1958 7.30 1965  2,816.35
1952 2.26 1959 6.46 1966 7.12¢
1953 2.25 1960 7.60 1967 19.80¢
1954 2.83 1961 1345 1968 62.72¢
1955 3.05 1962 42.04 1969 42.08°
1956 393 1963 78.91 1970 48.140

* Data from BULOG (Food Logistics Board), mimeographed.
@ New rupiahs, equal to 1,000 old rupiahs.
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Rp. 659 per kilogram in 195760 to Rp. 2,816.35 per kilogram in 1965, and prices
had reached Rp. 8,000 per kilogram in 1966 before the 1,000 to 1 revaluation.
Farmers who sold their production at harvest time were unable to buy essential
living commodities a month later. Of course, even day to day credit tends to
disappear in such an inflation,

But Appendix Table IV shows that the general inflation was only part of the
instability that plagued the farmer. The other part, and probably even more im-
portant in terms of a disincentive to production, was the extreme movement in
rice prices (both up and down) seasonally and spatially. Appendix Table IV
does no more than provide a glimpse of the gyrations, but even this is astonish-
ing.
gIn February 1962, rice prices in all Indonesia averaged about Rp. 39 per kilo-
gram. But the price in Bali was only Rp. 13.25 per kilogram at the same time that
the price in Palembang, in Sumatra, was Rp. 80.00 per kilogram. Physical trans-
portation and handling costs would not have exceeded Rp. 10 per kilogram to
move rice from Bali to Palembang. By October 1962, the pattern of prices had
changed drastically, with the Bali price rising seasonally to Rp. 48.00 per kilo-
gram while the Palembang price fell to Rp. 6031 per kilogram. But the very
wide degree of price deviation nationally, measured simply as the sum of the
percentages that the individual high and low prices are from the average, was
hardly changed. In February this sum was 171.3 per cent and in May it was
169.7 per cent. The average for 1962, based on the three representative months of
February (high price on Java), May (low, harvest price on Java) and October
(about average), was 148.3 per cent. This typically meant that the highest price
prevailing in Indonesia was about four times the level of the lowest price. And
this range is not a lowest farmgate price to a highest urban retail price, it is a
comparison of urban retail prices.

The situation in 1966 was essentially the same, with an average sum of de-
viations for the year of 112.1 per cent, down somewhat from the 148.3 per cent
of 1962. But the rice market in particular and the entire Indonesian economy
in general were still characterized by an inability to match seasonal and regional
price differences to the costs of storage and transportation. At fault were all the
factors common to underdeveloped market economies—shortage of credit, lack
of communication and information, inadequate marketing facilities (especially
on the outer islands)—and these were accentuated in Indonesia by the rapid in-
flation and deteriorating infrastructure.

But in addition, and probably more important, the fault lay with government
barriers to trade. The national government prevented rice mills from operating
except on government account. Regional administrators, fearing (with some
cause) that the national government would not provide adequate rice in case
of shortage, prohibited the export of rice from their region, no matter how low
the price fell. And at all levels almost everyone with any type of authority found
the rice trade an easy source of revenue, so that taxes, both formal and informal,
frequently exceeded the value of the rice traded. Rice policy, such as it was,
emphasized consumer interests (rice imports from 1960 to 1964 averaged a
million tons a year—see Appendix Table IIT) and local revenue generation. It is
no wonder that production suffered and prices were unstable.
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Repelita: the First Five-Year Development Plan (1969/70~1973/74)

When work on the Five-Year Plan, known in Indonesia as Repelita, began in
1968, the new government had already achieved a substantial degree of monetary
stability, at least relative to the previous few years. Through tight fiscal policy
(a balanced budget, quarter by quarter) and very high official interest rates (9
per cent per month) the inflation rate, as measured by the 62-commodity Dja-
karta cost-of-living index, was brought down to 30 to 40 per cent per year. Large
imports of food aid commodities had a depressing effect directly on food prices.
And in addition to a major tax collection effort, the balanced budget was financed
by the rupiah proceeds from the food aid commodities. Stabilization was still
the primary goal of the government, but it was possible to turn some attention
to development.

It was inevitable that rice, because of its paramount importance in the na-
tional economy, would be called upon to play a dual role. Because it was the
chief wage good in the economy* and has a 31 per cent weight in the cost-of-
living index, rice prices would have to be stable if the economy was to be stable.
Since rice production and processing were the chief source of livelihood for about
half the Indonesian population, production would have to increase if there was
to be any widespread increase in per capita incomes. And finally, because of the
new, high yielding rice varieties (developed partly from Indonesian rice strains),
Indonesia’s comparative advantage, at least in the short run, lay in agriculture.
The most lucrative import substituting investments were likely to be in rice
production. Seclf-sufficiency in the basic foodstuff became the leading priority
of Repelita (13, p. 3).

It is the nature of the planning process that general goals such as self-suffi-
ciency get translated into specific production targets. It is slightly ironic that
with possible targets determinable by the requirements of stabilization, income
growth, or foreign exchange savings, the ultimate rice production target in
Repelita is nutritional. The target of 15.42 million tons in 1973/74, the final year
of Repelita, will be sufficient for a per capita consumption of 120 kilograms of
rice. This quantity was recommended as necessary on nutritional grounds at a
“Workshop on Food” sponsored by the National Academy of Sciences of the
United States and LIPI, the Indonesian equivalent, in 1968.

The general strategy for agriculture is best stated in Repelita itself (13, pp.
4-5):

The present Five-Year Development Plan for the agricultural sector
aims at increasing food production, especially rice, increasing the pro-
duction and diversification of export crops, and enlarging employment op-
portunities. With increased productivity the agricultural sector will form
an expanding market for the output of other sectors, especially the in-
dustrial sector, which will increase the possibilities of accumulating capital
to finance the development of other sectors.

Production of food will be increased at a rate that will permit within
the next 5 years the elimination of rice imports. A supplementary aim is to

1 Leon Mears calculated in 1967 that a Rp. 5 per kilogram increase in rice prices, then about
Rp. 15-20 per kilogram, would lead to an increase in rubber production costs on estates of 5.5 per
cent (6, p. 6).
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improve the nutritional value of the consumption of the average Indone-
sian through increasing the production of foodstuffs which contain animal
as well as plant protein, especially fish, nuts and beans. The positive effect
of achieving the above objectives is that Indonesia will not have to import
rice, which means that scarce foreign exchange can be used to import the
capital goods and raw materials needed for the development of other sec-
tors, cspecially the industrial sector. Moreover, increasing the production
of food will result in raising the income of the food producers. This will
improve the standard of living of the farmers who for such a long time
have lived in poverty and misery.

It is essential for an understanding of Indonesian rice policy to realize that
Repelita presents only one side of the picture—the development side. The other
side, which is necessary even before any development can take place, is price
stabilization and market integration. Stabilization, once achieved, tends to be
taken for granted. But in Indonesia, only five years away from an inflation rate
of 600 per cent a year (in 1966), stabilization is still a cornerstone of the rice
policy. Development is building on that cornerstone and, probably, will even-
tually obscure it. But without it the whole effort crumbles.

IMPLEMENTATION OF THE POLICY, 1968-71

Any rice policy must have an impact on all three facets of the market—supply,
demand, and price. Some policies tend to emphasize one rather than another,
but in the end each is mutually determined with the others. In Indonesia, the
policy target is consumption oriented, the implementation through the rice in-
tensification program is production oriented, but the ultimate evaluation of the
policy is determined by the level and stability of prices and the level of imports.

In discussing the details and implementation of the policy, then, it is helpful
to look at supply, demand, and prices separately, realizing all along that they
are not separable. The discussion of prices especially will draw on the results in
production and consumption.

Production

Early programs—Attempts to raise rice production predate World War II.
The Dutch colonial government tried to reach the peasant cultivator with an
extension service system known as the “oil spot” (olie viek) method. The idea
was to demonstrate means of increasing productivity in locations with the best
conditions to ensure success of the technique. The successful application of a
particular way of cultivation could then be copied by farmers in an ever widening
arca.

The demonstration plots were generally only one-third of a hectare, and while
the qualitative results were quite satisfactory, progress was much too slow even
to keep pace with population growth (17, p. 4). After Independence, attempts
were made to shorten the time span through a more effective extension service.
But the result was merely an enlargement of the “oil spot” technique which
foundered through lack of funds.

In 1959 Indonesia embarked on an ambitious three-year campaign for self-
sufficiency in rice. Three separate programs were formulated:
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1) intensification of rice cultivation through the use of “padi centers”;

2) rice cultivation on dry farms through mechanical clearing of land; and

3) clearing and cultivation of tidal lands.

Only the first program was started in 1959. Each padi center was to coordi-
nate the intensification efforts over an area of approximately 1,000 hectares; after
five years the plan was to have 1,500,000 hectares in the program. Farmers in each
padi center area were given credit in the form of fertilizer, seeds, and funds, with
repayment in the form of dry stalk padi, generally at a price below free market
prices (17,p.7) 2

The padi centers brought together, for the first time, all of the tasks of rice
intensification. These included the provision of education, information, fertilizer
and pesticides, and a means of collecting the padi as payment.® But the program
was a failure. In 1959 Indonesia imported 610,000 tons of rice and in 1962 it im-
ported 1,010,000 tons. The sources of the failure were important lessons in the
design of current programs (17, p. 8):

1) The strong centralization of the intensification effort in general, and the
padi collection at low prices in particular, met with an unfavorable response
from the farmers. Not unnaturally, they regarded it as the government practicing
the usurious idjorn system (17, p. 9) *

2) Easy credit, designed to bypass bureaucratic bank procedures, was badly
abused, both by the officers giving the credit and by the farmers receiving it.

3) The new agency was given, “in one stroke,” responsibility for dissemina-
ting information, distributing fertilizers, supplying seeds, disbursing credit, and
collecting padi. Consequently, each padi center was extremely short of experi-
enced and trained personnel, although in many cases these personnel were avail-
able and unutilized in existing specialized agencies.

BIMAS “action research.”—The failure of the apparently well conceived padi
center program meant that any program to follow would be small in scale and
independent of government support. Thus, the BIMAS “action research” pro-
gram, conceived in 1963 at the Institute of Agriculture in Bogor, sent 12 fourth-
and fifth-year students to live in the villages and work closely with three blocks
of about 50 farmers each. The result was rice production 50 per cent higher than
on neighboring fields (16, pp. 63-64).

There were two basic innovations in the program that earlier efforts lacked:
the extension agents lived in the villages alongside the farmers, and each worked

2 Rice in Indonesia is marketed by the farmer in three different forms. “Stalk padi” is primarily
sold in Java—it is harvested one stalk at a time and sold with the stalk intact. “Gabah” is rough rice,
or threshed stalk padi. Varieties which tend to shatter, such as PB-5 and PB-8, are usually marketed
in this form. Lastly, “beras” is milled rice. Some farmers sell their production in this form, after
hand-pounding or custom milling at a rice mill or huller unit. Because these terms are casily con-
fused with more standard nomenclature, but without being directly comparable, we have opted to
use Indonesian nomenclature throughout for preciscness.

8Tt should be noted that by this time Indonesia had developed and released rice varieties that
yielded 3 to 4 tons of stalk padi (1.5 to 2.0 tons of milled rice) per hectare when adequately fertilized.
See Appendix Table VI for details of varieties in use in Indonesia. .

¢ The idjon system is a form of prepurchase of the rice crop by village money Jenders, The price
is much below the eventual harvest price and the effective rate of interest is exceptionally high. For
details see 8.

5 BIMAS is an Indonesian acronym for Bimingan Masaal, which means mass guidance. The
first year of the program was actually called DEMAS, for mass demonstration, but BIMAS has been
the name for intensification efforts ever since.
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only with a limited number of farmers whose fields lay next to each other.
Rockasah and Penny have recorded the impact (16, p. 64):

These two innovations made the difference between success and failure.
[As has been mentioned] the students were neither skilled rice technolo-
gists nor experienced extension agents, but they were young and enthusi-
astic and, living in the village as they did, soon won the confidence of the
farmers. A part of their task, moreover was to conduct demonstration-
type fertilizer and other experiments on farm fields, and the joint work
they did with the farmers on these experiments helped them to gain the
respect of the experienced practical agriculturalists. Insistence that no single
student should work with more than 50 farmers whose fields lay in one
block of land also meant that the students could get to know the farmer
co-operators well. It meant, too, that the program was not “diluted” as had
happened all too often in the past when extension efforts were ineffective
because they were spread too thin. An important by-product of working
with a group of neighbors was that it helped the students to organize joint
or communal activities, for example cleaning the irrigation channels, that
benefited the whole group.

The program was so successful in 1963/64 that it was expanded in 1964/65
to 440 students from 9 colleges of agriculture sent to 220 villages. The expanded
program was sponsored and financed by the Department of Agriculture rather
than the college in order to give the effort more authority. About 10,000 hectares
were covered by this program, with yields almost five metric tons of dry stalk
padi higher than nonprogram yields.

The success of this program, which developed as its slogan pantja-usaha, owed
much to the brashness and courage of the student workers as well as to the tech-
niques being introduced.® Difficulties in obtaining supplies, especially fertilizer,
were severe, and the student actions often direct. Roekasah and Penny note that,
“Two of the groups of students were able to obtain the fertilizer only after
making special return visits to the provincial capital where they interceded with
the Provincial Governor and the Provincial Head of the Department of Agri-
culture on behalf of the farmers” (16, p. 65). The reception the farmers gave to
the program was excellent so long as the supplies were actually available when
needed.

But once again a successful idea was expanded too rapidly. By 1967/68 total
area under the program reached almost 1.6 million hectares, and the program
yield was only 2.1 tons of stalk padi higher than nonprogram yields. The inverse
relationship between program area and differential yields has been identified by
the BIMAS evaluation study and is summarized in Table 2.

BIMAS Gotong Rojong." — The declining program yields and diminished
yield differential, as well as concerns for fertilizer supplies and credit availability,
induced the government to attempt still another approach in 1968. This was the
BIMAS Gotong Rojong (BGR) program, under which the Indonesian Govern-

8 Pantja-usaha is “the five-fold way,” and included 1) improved water control, 2) use of im-
proved sced, 3) use of fertilizer, 4) use of pesticides, and 5) better cultivation methods (16, p. 66).

. T Gotong Rojong means mutual sclf-help. It was a singularly inappropriate name for this par-
ticular program.
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TaBLE 2.—Rice ProcraM AREA AND RELATIONSHIP OF PROGRAM AND
Nonrrooram YIELDs, 1964/65-1969/70%

Program area Yield (tons mill-dry stalk padi per ha.)

Year (hectares) Program Nonprogram Differential
1964/65 9,800 7.290 2313 4.977
1965/66 340,600 4910 2.216 2.694
1966/67 522,000 4.890 2.123 2.767
1967/68 1,596,200 4.038 1.905 2.133
1968/69 2,258,700 3.243 2.258 0.985
1969/70 1,748,600 4319 2.328 1.991

* Data from Agricultural Executives, Inc., Study and Evaluation of Rice Production Programs in
Indonesia, 1961-1970, Chapter III, “Benefits and Cost of Programs,” p. 11, May 1971 (draft).

ment contracted with several foreign companies to provide rice areas with fertil-
izers and pesticides to increase yields. The contractors also agreed to deliver
seed and cash allowances to the farmers and to provide equipment and advice
to the extension workers.

The contracts covered mostly suppliers’ credits, for the companies used fertil-
izer and pesticides of their own manufacture. These credits, plus a substantial
management fee, were repaid generally within one year of application. The Cen-
tral Bank paid the foreign companies a fixed price per hectare treated. The farm-
ers who were placed under the program were then obligated to deliver one-sixth
of their total padi crop to the government in exchange for the inputs and services
received from the foreign countries. At the same time the government continued
some of its previous intensification programs, so that total area under some sort
of program in 1969 reached two and a quarter million hectares.®

Relative to what had been achieved under earlier programs, and relative to
the availability of most production inputs on soft-loan terms, BGR was a pro-
duction and financial failure. The quantity of padi received from the farmers
as repayment of the credit was substantially below expectations. The short-
comings had to be drawn from budget revenues to enable payment by the Cen-
tral Bank to the contractors, and this was a serious drain on resources.

It has been difficult to determine exactly why there were such large shortfalls
in padi repayments. But lower yields than anticipated (see Table 2), understate-
ment of actual yields, and simple non-repayment seem to have been responsible.

Further difficulties with BGR were: (1) the program was located in some
areas where adequate water supplies were not assured, thus wasting a portion of
the inputs; (2) the rigid package of inputs caused many farmers to sell part of
the fertilizer on the market at cut-rates, with the buyers frequently using the
fertilizer on nonrice crops; and perhaps most important in its longer run impact,
(3) the BGR program had a very negative effect on the development of a market
structure and credit institutions, because it bypassed the existing commercial
enterprises entirely. In addition, farmers became accustomed to not repaying
credits.

8 This is an oversimplified summary of a very complex subject. For a somewhat fuller discussion
see the paper by Motooka (10).
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Perfected BIMAS—In a remarkable show of flexibility, the government dis-
carded the entire BGR program in 1970 after carefully evaluating the evidence.
In its place, building on the foundations of the earlier BIMAS programs and a
very successful 75,000 hectare pilot scheme in Jogjakarta, was a “perfected
BIMAS” organized around a “Village Unit.” This program, which now looks
as if it will carry the major thrust of the rice intensification effort through the
end of the Five-Year Plan (1973/74), can be quickly summarized as being “in-
centive oriented.”

Observers have noted that the Indonesian rice farmer is one of the most skilled
in Asia (3, p. 2) and many now have considerable experience in the use of fertil-
izer and pesticides. But these farmers have stubbornly refused to “modernize”
unless the relative price of fertilizer to rice was favorable. This sensible attitude
has even been formalized into the “Rumus Tani,” or farmer’s formula, which
says that a kilogram of urea should cost no more, to the farmer, than a kilogram
of milled rice can be sold for, az the farmgate, to make the extra cost and effort
of fertilizer use worthwhile.’

The new program has thus introduced considerable flexibility into the inten-
sification package. The implementation stresses getting seeds, fertilizer, and
pesticides to the farm at favorable prices, providing subsidized credit through
the village banking credit unit of BRI (Bank Rakjat Indonesia, the “People’s
Bank”), sending mobile teams of extension and program experts to explain the
use of inputs and how the program functions, and then guaranteeing the farmer
a profitable floor price of Rp. 13.20 per kilogram for his padi. The individual
farmer is then free to decide whether he will participate in the program, and
to what extent, up to 100 per cent of the recommended program.

One major aspect of the implementation has been to trust the private market,
at least partially, to distribute fertilizer. This is in striking contrast to previous
years when the state-owned P.N. Pertani was the sole distributor of fertilizer.
Due to a number of institutional and managerial problems, P.N. Pertani often
acted as a stock maximizer rather than a sales maximizer. Now P.N. Pertani
has been joined by PUSRI and Pertamina as major distributors, as well as by a
handful of smaller companies.*® All firms are charged to sell urea and trisodium
phosphate at the village level at no more than Rp. 26.6 per kilogram. Beyond
this injunction (enforcement of which falls largely in P.N. Pertani’s hands), the
firms are free to compete. The price of Rp. 26.6 per kilogram contains a subsidy
of perhaps Rp. 7-8 per kilogram which is covered from the Development Budget.

The implementation of an effective floor price is the other major innovation
in the program. Although attempts were made in the wet season harvest in 1969
to support padi prices at a profitable level, the effort was generally unsuccessful,
asis shown in Table 3.

9 This was a reasonable guideline until the high-yielding seeds emerged and significantly raised
the response curve. Now, a Rumus Tani ratio of less than one is still profitable on the average for
adopters of PB-5 (i.c., IR-5).

1°PUSRI is an acronym for Pupuk Sriwidjaja. Pupuk means fertilizer and Sriwidjaja is an
Indonesian name historically connected with Palembang, Sumatra, the location of the PUSRI urea
plant. Pertamina is the state-owned (but largely autonomous) oil company. For further discussion
Io{f }gc(gi)story of fertilizer marketing and an analysis of the present scheme, sce the recent article by

o
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TaBLE 3.—AVERAGE Prices ror Four Types or Papr Rice in RUrRAL MARKETS,
Aprii-Jury (Wer Season Harvest), 1969 anp 1970*

(Rupiahs per kilogram, except as otherwise indicated)

Type and year West Java Central Java East Java South Sulawesi
Bulu No. 1

1969 15.82 14.19 11.81 12.92¢

1970 22.12 19.24 16.69 18.58¢
Per cent increase 39.8 356 41.3 43.8
Bulu No. 2

1969 14.50 13.30 10.80 13.37%

1970 20.56 17.87 15.42 16.00°
Per cent increase 41.8 343 42.8 19.7
Tjere No. 1

1969 13.65 12.77 11.16 11.00¢

1970 19.42 17.28 15.94 13.50¢
Per cent increase 42.2 353 42.8 22.7
Tjere No. 2

1969 12.11 11.50 10.22 10.83¢

1970 17.95 16.10 14.86 —
Per cent increase 48.2 40.0 454 —

* Data from Indonesia, Central Bureau of Statistics, IPEDA (Land Tax) Reports, Monthly Bul-
letin of Statistics, April, 1971.

@ May—July only.

? July only.

¢ June only.

Rural prices in 1969 for average quality Tjere padi (Bulu variety sells at above
average prices) were uniformly below the prices thought necessary to make wide-
spread fertilizer use profitable. The policy outlined by Mears and Afiff in August
1969 was designed to raise these prices to the farmer and still maintain retail price
stability (9).

The operational agency responsible for supporting the floor price is BULOG,
the Food Logistics Board. Its charge is to buy as much rice from the mill as is
necessary to keep the price for milled rice from falling below Rp. 36 per kilo-
gram. On the basis of rough surveys in 1969, it was thought that this price should
allow the farmer to receive Rp. 13.2 per kilogram for his dry stalk padi. This
price fulfills the Rumus Tani formula when fertilizer price is Rp. 26.6 per kilo-
gram. It also guarantees very favorable incremental benefit-cost ratios for farmers
adopting the new technology (9).

BULOG offers a small incentive for better quality rice (lower percentage
brokens) but makes no varietal differentiation (which is more important in In-
donesia, where taste rather than quality per se is still the major factor determin-
ing price). There are no seasonal or spatial dimensions to the floor price policy.™

11 BULOG (and its predecessors) had 25 years experience in purchasing rice from domestic rice
mills to meet part of its distribution requirements for the military and civil service. Previously, how-
ever, BULOG had purchased, as cheaply as possible, a guantity target. The price policy introduced
in 1969 gave BULOG a price target instead. Perhaps inevitably this led to considerable confusion and
resistance on the part of the local buying agents. Substantial effort was required of national BULOG
leaders to enforce the new price policy.
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BULOG also has contracts whereby it purchases stalk padi or gabah (rough
rice), but the minimum size of contracts has been five tons, which discourages
most farmers from selling directly to BULOG. One of the major unresolved
factual questions in Indonesian rice marketing is whether the farmer actually
receives Rp. 13.20 per kilogram for his padi even if the mill receives Rp. 36 per
kilogram for its milled rice, and the minimum urban retail price is Rp. 40-41 per
kilogram. The bulk of the evidence suggests that he does, but it remains un-
substantial. A good example of the evidence that is beginning to accumulate has
been reported recently by Atje (2).

By most standards of comparison, implementation of the floor price in 1970
was successful, with padi prices considerably higher than in 1969 (see Table 3),
as BULOG bought almost 500,000 tons of milled rice. (In 1969 only about 200,000
tons were purchased.) The 1970 dry season crop was exceptionally good, spurred
by heavy rainfall and, presumably, by the availability of inputs. And only in
1970 did Indonesian rice production finally make up all the ground it had lost
in the mid-1960s. An optimistic trend line drawn through production in 1955
and 1960 is not reached again until the 11.4 million ton production in 1970. The
1971 crop was probably about 12.5 million tons. This would be higher than the
1955-60 trend.

Consumption

Rice policy in Indonesia has traditionally been consumer oriented, with ade-
quate supplies at low prices (usually below world market levels) the major con-
cern of the government. Keeping rice prices low helped keep Indonesia’s labor-
intensive export products competitive in world markets even with inefficient
production and marketing techniques, and also minimized the potential for
urban unrest.

Official policy of the present government has attempted to redress this one-
sided policy by implementing the profitable floor price to farmers discussed above,
but it has not discarded its concern for consumers’ interests. Indeed, rice price
stability is still the basic ingredient in the development effort, and this stability
is primarily a matter of holding a ceiling price for rice. The farmer is protected
by a government offer to buy all rice offered at Rp. 36 per kilogram at the rice
mill and the consumer is protected by government sales of rice to hold an urban
ceiling level of Rp. 50 per kilogram for medium quality rice.

The spread between these two prices was consciously designed, using the
limited information available at the time, to provide at least minimum incentives
to the private rice trade to accumulate and carry stocks from harvest to patjeklik,
the preharvest period (9). Private costs of carrying stocks have been estimated
at between 3.5-65 per cent per month, with interest charges making up 57-77
per cent of this total (7, p. 23). Even at the minimum rate of 3.5 per cent per
month the private trade needs a price rise of 21 per cent just to carry stocks for
six months. Since a price of Rp. 36 per kilogram at the mill translates to about
Rp. 42 per kilogram in the urban markets (although this spread seems to vary
seasonally and shows some evidence of declining), the total seasonal variation
permitted is only about 19 per cent. A trader who buys in May at the floor price
must sell by November at the ceiling price to earn any return at all. And indeed,
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in 1969, the private trade in West Java did seem to exhaust their stocks, at least
for the Djakarta market, by October or November, even though they bought
the rice very cheaply before a successful floor price policy was implemented.

Still, the picture is not as bleak as it seems. At least on Java, rice is harvested
all year long, with the big peak in April-June and a smaller (dry season) peak
in September-October. So the private trade buys and sells rice continuously. In
addition, the price spread between the floor and ceiling price is larger than it
appears. BULOG makes no varietal distinction in purchasing at the floor price,
and only guarantees that an “average” variety and quality rice will be available
for Rp. 50 per kilogram at patjeklik. The private trade can buy BGS Krawang
variety close to the floor price, for instance, but sell it in Djakarta at patjeklik
for Rp. 3-5 per kilogram more than the ceiling price. The “indicator” variety is
BGA Krawang, which sells for a notch below BGS at patjeklik. Whatever the
trading techniques and margins, the private trade seems to be carrying a larger
proportion of the marketed surplus. In 1970 they supplied the Djakarta market
beyond December and into mid-February 1971, before BULOG was called upon
to defend the ceiling price.

BULOG implements the ceiling price policy in two separate fashions; one
direct and one indirect. The direct tool is through urban market injections when-
ever the retail price of the indicator variety exceeds (or threatens to exceed) Rp.
50 per kilogram. Then, working through large rice wholesalers or sometimes
selling directly to the small retailers in the markets, BULOG moves rice into the
markets at a price of Rp. 47 per kilogram. The Rp. 3 per kilogram margin pro-
vides adequate room to keep the final retail price at Rp. 50 per kilogram. There
is no regional variation in the ceiling price at the moment (I).

With taste conscious consumers such as exist in Indonesia, the rice chosen
as the indicator variety and its substitutability with the injected variety are very
important. It has happened in a number of markets that BULOG has attempted
to contro] the price of the local variety by injecting United States or Japanese
imported rice, to little effect (see 15). In Palembang, for example, the local va-
riety which had been used as the indicator variety rose in price to Rp. 60 per
kilogram although United States medium grain rice (of better “quality”) was
amply available in the market for Rp. 49 per kilogram. Concern for these sorts
of details, of course, came only after the general stabilization effort had been
successful, but they are crucial for a final evaluation of the successes and failures
of the program.

The second tool BULOG uses in the stabilization effort is direct rice dis-
tributions, as payment in kind, to the military, civil servants, and employees of
national companies. This policy grew out of the inflation of the 1950s when the
only way to protect government workers’ wages was to pay a substantial part in
kind. These physical distributions still total about one million tons per year, and
in terms of quantities, are three to four times larger than market injections. There
is some desire to reduce these distributions over time in favor of cash payments,
in the interests of increased allocative efficiency (and lowering BULOG’s deficit
—partly caused by losses in this area). But stabilization will have to be a perma-
nent feature of the economy before much progress is made here, and the private
trade will have to be developed in many regions to handle the extra volume.
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In the past there has been some conflict between the two demands on BULOG
stocks. Since the physical distribution scheme was well established before the
ceiling price policy, regional BULOG officials (in the DOLOGs, or Depot Logis-
tics) were often reluctant to sell stocks to the markets if they were uncertain of
having adequate supplies to cover their distribution needs. Resolving this con-
flict has called for two different approaches. The first has been a process of
educating the DOLOG officials about the new government policy. The second
has been to get stock levels high enough that most of the conflict disappeared.
During 1970 very substantial progress was made on both fronts.

As was noted earlier, BULOG was basically unsuccessful in supporting farm
prices in 1969, and purchased only 200,000 tons of milled rice instead of the 500~
600 thousand tons thought necessary to keep prices up. In the face of a poor dry
season crop late in 1969, BULOG?s total stocks were inadequate to defend the
price stabilization policy from the top. By the end of September 1969, total
BULOG stocks were only 207,000 tons, about two months of normal distribu-
tion requirements, but not nearly sufficient to support extensive market opera-
tions. November injections were 14,000 tons, December 15,000 tons—less than
half and possibly only a quarter of what was needed to hold a Rp. 50 per kilo-
gram price ceiling throughout Indonesia.

This experience reinforced the need to build up a substantial buffer stock
from which supplies could be drawn in the short run while imports were being
arranged. The desirability of such a buffer stock was discussed as early as 1967
(6), but the holding of a substantial buffer stock as part of the price stabilization
program was not really implemented until 1970. Stocks at the end of the year
exceeded 500,000 tons.

The sources of rice for the buffer stock (and thus for distribution and market
operations) are both domestic and foreign. The domestic rice accrues from the
floor price policy. The amount forthcoming is difficult to predict until after the
harvest comes in (and sometimes well after that), and since BULOG pursues a
price rather than a quantity target, planning must be very flexible. These plan-
ning requirements are becoming even more exacting as the proportion of do-
mestic rice in the BULOG supply rises as the intensification program succeeds.
And the intention is that BULOG will meet all of its requirements from do-
mestic rice by the end of the Five-Year Plan.

In the meantime, and historically, imports have been used to fill the gap be-
tween available domestic supplies and the quantity required to meet distribu-
tion requirements and market operations to hold the ceiling price. Although
commercial purchases comprised the bulk of the imports in the early 1960s, a
critical balance of payments deficit and the need to generate rupiah proceeds to
finance the government’s development effort led to large PL 480 and Japanese
food aid rice imports in the past several years. This aid-financed rice, and the
wheat flour that accompanied it, have had a major impact on Indonesia’s econ-
omy. Most of the first year’s Development Budget was financed from the rupiahs
generated by the sale of these commodities, and the foreign exchange saved was
used to import capital development goods. So the dual nature of the price stabili-
zation policy is revealed once again.

Large quantities of aid-financed wheat flour were programmed in 1968, in
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TasLE 4 —WHnEAaT FLour StaTtistics, 1965-70%

Imports Per capita Wheat flour price

(thousand consumption relative to cheap

Year metric tons) (kilograms) quality rice price
1965 324 0.309 2.289
1966 449 0.420 3.023
1967 146.7 1.346 1482
1968 336.8 2476 0.923
1969 3471 3.529 1.072
1970 504.1 4.354 1.119

* Data from BULOG and Department of Trade, mimeographed.

addition to rice, as part of the stabilization effort. Although the quantities origi-
nally envisioned (up to a million tons per year) never materialized, substantial
volumes were imported, with short- and long-run effects. Table 4 shows some of
the more recent statistics for wheat flour. Aid-financed flour was 12,5 per cent of
the imported amount in 1968, 75.2 per cent in 1969, and 100 per cent of the 1970
supplies.

Wheat flour has long been imported into Indonesia in modest quantities, and
the per capita consumption in 1956 was not exceeded until 1968. The factors de-
termining the level of wheat flour consumption are complex, as there are four
other major carbohydrates also consumed in Indonesia. But because wheat flour
played a major role in the price stabilization effort, research was conducted to
unravel some of these factors (19).

The results, briefly, indicate that wheat flour consumption in Indonesia is
very sensitive to changes in prices. Holding other factors constant, a 1.0 per cent
decrease in the price of wheat flour leads to a 1.4 per cent increase in the per capita
amount consumed. Thus the own-price elasticity is —1.4.

Rice prices also affect wheat flour consumption, with a 1.0 per cent increase in
rice prices leading to a 1.2 per cent increase in wheat flour consumption, holding
wheat flour prices constant. The cross-price elasticity is 1.2** These elasticities
are very high and are probably caused by two things: (1) wheat flour is still con-
sumed in very small quantities mostly by higher income groups (the cross-section
expenditure elasticity in Djakarta is 1.8), and (2) the wide range of carbohydrates
available makes cross substitution very easy. The expenditure elasticity and own-
price elasticity will probably decline as wheat flour consumption increases.

Since no significant production of wheat grain is ever likely in Indonesia, all
demand for wheat flour and wheat products will be met from imports. In the
current financial and balance of payments situation, this hopefully means aid-
financed wheat and wheat flour. But the government has at least implicitly com-
mitted itself to the long-run consumption of wheat flour in Indonesia by licensing
three wheat flour mills. By the end of 1972 they will be able to supply all of Indo-
nesia’s wheat flour requirements.

12 These elasticities were calculated from time series data using a logarithmic demand function
and are significant at a 95 per cent confidence level.
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Prices

The ultimate test of a price stabilization policy is prices. We measure con-
sumer welfare not by how much rice (or cassava, or peanuts) is eaten, but by
whether the population can buy as much as it wants at a fair price. For several
excellent reasons, including the income and employment effects for farmers,
it is desirable to produce enough rice domestically to guarantee this fair price.
But in the end it is price behavior that determines how successful rice policy has
been. The role that rice policy might be expected to play in the equity issues of
regional and personal income distribution will be discussed in the third section.

What is the score? Clearly, 1969 might be written off as a year of trial and
error and learning for all concerned. But even before that, by 1968, substantial
progress was being made on the broad scope of regional integration of the rice
market and dampening seasonal price movements. Appendix Table IV shows
that the decline from 1962 to 1966 in the average deviation of low and high prices
from average prices (from 148.3 per cent to 112.1 per cent) continued in 1968.
In February the total deviation still exceeded 100 per cent, with the retail price
in Palembang almost three times the level in Makassar. Just as in the earlier years,
these were not isolated extremes—Djakarta’s price was two and a half times as
high as the price on Bali. By May and October however, the high prices were
only a little more than double the low prices and there was considerably more
clustering about the average. Seasonal variations were also dampened, with no
region’s high price varying from its low by more than 100 per cent. In 1962 Bali’s
high price was 260 per cent above its low. For a vivid discussion of rice price
movements as they were happening, especially through the traumatic 1967 period,
see the various survey articles published at the time in the Bulletin of Indonesian
Economic Studies (18).

Some further progress was made in 1969, but the dramatic gains were achieved
in 1970 and in the current year. The years of learning and experimentation are
paying off. From an average sum of deviations in 1968 of 83.6 per cent the 1970
average fell to 50.1 per cent, probably the lowest in modern Indonesian history.
The stability in some places was especially striking: in Ambon the average price
of (imported) rice never varied from Rp. 50 per kilogram. In Medan and Ban-
djarmasin the floor price was broken at one season and the ceiling price at an-
other. Both aspects have now been successfully tackled in Medan (the February
1971 price was above the floor, in contrast to February 1970). Several cities in
Kalimantan and the Pakanbaru area of Sumatra continue to be problems as the
transportation system is still inadequate, but substantial efforts are being made
to bring these areas into the national market as well.

The results, then, have been markedly increased production and consumption
of rice at stable prices. Production increased from 9.05 million tons in 1967 to
114 million tons in 1970. Consumption has risen from 79.5 kilograms per capita
t0 92.6 kilograms in the same period. Deflated rice prices are slightly lower now
than in 1967, and actual prices are lower than in 1968 (when rice prices were un-
usually high on Java). In terms of the specific goals given it, the rice policy has

Cen a success up to now.
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The price policy that has been part cause and part effect of this effort has
emphasized stabilization around an equilibrium price level, not support above it
or control below it. But the extremely wide spatial and temporal price variations
that prevailed in Indonesia prior to the present policy gave scope for both price
support and price control. The government, by breaking down barriers to trade,
building infrastructure, encouraging the private trade, and utilizing a govern-
ment agency to enforce reasonable seasonal price limits, was able to provide im-
proved price incentives to farmers and better price protection to consumers. Farm-
ers responded by using more inputs and producing (and consuming) more rice.
Consumers reacted, through higher incomes and better relative prices, by con-
suming more rice. The stabilization policy has apparently had real welfare sig-
nificance for a large proportion of the population.

REPELITA AND BEYOND: 1972-¢

The rice production target in Repelita is 1542 million tons, an increase of
51.6 per cent from the 1968 base of 10.17 million tons. With a knowledge of the
production programs, consumption trends and price policy, it is now time to ask
three basic questions:

(1) Can Indonesia produce 1542 million tons of rice in 1973/74?

(2) Ifitis produced, can Indonesia consume 15.42 million tons of rice in 1973/
74?

(3) If it is produced and consumed, what will happen to rice prices, both
absolutely and relative to other food prices?

Can It Be Produced?

Table 5 shows the Repelita production targets and the necessary inputs to
achieve them, on an annual basis. The plan called for substantial expansion in
both area harvested and in yields per hectare. Only 400,000 hectares of the total

TapLe 5.—Pran Tarcer For 1973/74 Rick Propucrion, anp ReraTeD INPUTS*

Item 1969/70 1970/71 1971/72 1972/73 1973/74
Production target (million tons) 1052 1143 1252 1381 1542
Harvested area (million hectares) 7.60 7.96 8.32 8.76 9.30
Average yields (tons per hectare) 1.38 1.43 1.51 1.58 1.66

Area under intensification
(million hectares)

Total 2.59 2.90 3.15 348 4.00

High yielding varieties 0.79 1.40 2.15 3.08 4.00
Fertilizer application® (thousand tons)

Urea 338 430 530 676 800

T.S.P. 169 215 265 328 400

Insecticide applications® (§ million) 1570 1660 1750 1850  20.10

Controlled irrigated acreage
(million hectares) 1.70 2.10

* Data from Repelita, The Indoncesia Five-Year Plan, 1969/70-1973/74.
@ Amounts applied during the growing season of the preceding year,
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Tasre 6—FExpenprTure Evasticrrizs For Rice oN Java*

Expenditure class Elasticities Population weighs
(rupiahs per month) Urban Rural Urban Rural
Less than 300 75 92 1371 4238
301 to 1,000 44 .63 7217 5434
More than 1,000 13 34 1412 0328
Weighted average® 44 74 1.0000 1.0000

# Bused on data from September—October 1967 Houschold Consumption Survey, as reported in
C. Peter Timmer, “Estimating Rice Consumption,” Bulletin of Indonesian Economic Studies, Vol.
V11, No. 2, July 1971.

o Weighted average rural and urban combined is .69 (urban population weight 1635, rural
.8365).

1,700,000 hectare increase was to be in new controlled irrigation. The rest was
expected to come from rehabilitation of presently irrigated land and expansion
of rainfed padi.

The yield increases were programmed in accordance with the potential of
the high-yielding seed varieties on 4,000,000 hectares and total fertilizer applica-
tion that would more than double base year rates. The resulting yield and area
figures are technically consistent with the production target of 1542 million tons.
The real question is whether these figures can be achieved.

The evidence to date suggests that while the irrigation work is going more
slowly than anticipated, differential yields on the intensification areas are higher
than planned, and the production program stayed on or above target for the first
two years of the Plan. The good wet season harvest completed early in 1971 now
makes the target level of 125 million tons in calendar 1971 at least possible, and
perhaps even probable. With the advent of new seeds better adapted to Indo-
nesian conditions,*® the odds of producing 1542 million tons of rice in 1973 re-
main at Jeast even provided the government remains committed to the target.

Can It Be Consumed?

Projecting self-sufficiency requirements is a complicated exercise, and a realis-
tic effort must take account of the change in incomes, the likely course of prices
of competing foodstuffs and the potential for substitution, and any changes in
tastes. Two papers have recently examined these factors in some detail (5; 20).
No specific projections emerge from either paper because the ultimate outcome
depends strongly on government policy. But the factors leading to various con-
sumption levels in 1973 are interesting indeed.

Expenditure elasticities for rice seem to be quite high for a basic foodstuff.
Table 6 shows expenditure elasticities, estimated from cross-section data, for
quantity of rice consumed, by expenditure class, for urban and rural households
on Java.

The weighted average elasticity for urban and rural Java combined is 0.69,
based on relative population weights of 0.1635 (urban) and 0.8365 (rural). Evi-
dence from this survey and a later one in Djakarta in early 1969 show that the

. B Two locally bred varieties with field trial yields exceeding PB-5 were released for multiplica-
tion in March 1971. See Appendix Table VI for details,
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expenditure elasticity declines smoothly with higher expenditure levels (the
“elasticity of the elasticity decline” is —0.5). When adjustment for rising per
capita incomes from 1967 to the present is carried out, an expenditure elasticity
of 0.65 results as a best estimate for Java. At present income and savings levels,
no distinction is made between expenditure and income elasticities.

No successful empirical research on the own- and cross-price elasticities for
rice has yet been reported. The magnitude of the income elasticity would sug-
gest a price elasticity of at least —0.5 if no cross-price elasticities are considered,
but the easy extent of cross substitution with other carbohydrates has already been
noted, and suppressing this would probably conceal significant sources of change.
Accordingly, in the demand calculation below, a cross-price elasticity (with a
composite of competing carbohydrates) of 0.3 or 0.5 is used, with an own-price
elasticity (relative to the general commodity bundle excluding carbohydrates) of
—0.1 or —03.

Table 7 shows the consumption consequences of holding the price of rice at
present levels through the stabilization policy while other prices in the economy
rise. The results are generated from a consumption function of the form

C = AP.* P, I° N%, where
C = total rice consumption in millions of tons,
a = own price elasticity of rice (—0.1 or —0.3),
= cross-price elasticity of rice with competing carbohydrates (0.3 or 0.5),
¢ = income elasticity (0.65),

d = population elasticity (1.00) (population growth rate of 2.0 per cent per

year assumed, which is probably too low.),

P, = price of rice,

P, = price of other basic carbohydrates,

I = per capita incomes,

N = population.

The results are rather striking in their wide range and, if nothing else, pro-
vide some rationale for explaining the large increase in per capita rice consump-
tion in 1969 and 1970 at “stable” prices. First, of course, because of the very high
rural income elasticities at low income levels, a large chunk of any increased pro-
duction is eaten on the farm (average farm size on Java is well below 0.5 hectare,
so the average farmer is in the low income class). But secondly, the general price
level moved up about 10 per cent each year and some of the other basic carbo-
hydrates became more expensive relative to rice. The real price of rice was low
relative to previous years.

W hat Happens to Price?

In order to produce 15.42 million tons of rice in 1973/74 much of the govern-
ment’s energies devoted to agriculture will go to rice. Repelita calls for substan-
tial increases in all the foodcrops, but these are simply not being realized. The
suspicion is that this is not only because of government inattention, but that
favorable rice prices and credit availability under the BIMAS program have
shifted farmers on marginal fields out of cassava and maize and into rice.

Unless this imbalance is corrected, and there seems no good reason why it
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TaBLE 7.—Various EstimMaTES oF Gross Rice ConsumpTIiOoN 1IN 1973
witH Rice Prices Uncuancep rroM 1970,
AND wiTH SpeciFieD OTHER CoNDITIONs*

(Million tons)
Own-price elasticity of rice (@) —0.1 —0.3
Cross-price elasticity of rice
with competing carbohydrates (&) +0.3 +0.5 +0.3 +0.5
Annual per cent increase in:
Cost of living excluding rice 5 10 5 10 5 10 5 10

Price of rice Per capita
substitutes income

0 2 13.59 13.79 1359 13.79 1398 14.59 13.98 14.59
0 3 13.85 14.04 13.85 14.04 14.25 14.86 14.25 14.86
0 4 14.11 1431 14.11 1431 1451 15.14 1451 15.14
0 5 1437 14.57 1437 1457 1478 1541 14.78 15.41
5 2 14.19 14.39 1459 14.80 1459 1522 15.01 15.65
5 3 14.45 14.66 14.86 15.07 14.86 15.50 15.28 15.93
5 4 1472 15.16 15.14 1535 15.14 1578 1556 16.22
5 5 14.99 1520 1541 15.63 1541 16.06 15.84 16.50
10 2 14.80 15.01 15.65 15.86 15.22 15.86 16.08 16.75
10 3 15.07 15.28 1593 16.15 15.50 16.15 16.37 17.05
10 4 15.35 1556 16.22 16.44 15.78 1644 16.66 17.35
10 5 15.63 15.84 16.50 16.73 16.06 16.73 16.96 17.65
15 2 15.43 15.65 16.75 1698 15.86 1653 17.21 1791
15 3 1571 1593 17.05 1728 16.15 16.82 1751 1821
15 4 16.00 16.22 1735 1758 16.44 17.12 17.81 18.53
15 5 16.28 16.50 17.65 17.88 16.73 17.42 18.12 18.84

* The assumptions, other than the ones shown in the table, are 2 2 per cent per year population
growth, an income elasticity of 0.65 for all years, and 1970 base year consumption of 12.15 million
tons. See text for the equation used.

should be except that maize is a good export crop (rice is considered a superior
foodstuff by maize and cassava eaters), it appears likely that production of these
alternate carbohydrates will continue to stagnate or decline. If rice prices are held
at present levels, prices of maize, cassava, and sweet potatoes will likely increase,
if for no other reason than the lack of a cost reducing technology (maize, because
of hybrids available, may be an exception). The possibility of removing all in-
flation from the Indonesian economy seems slim—a rate of 5 per cent a year
would probably be happily accepted by most officials over the next five years.

What this all means for rice consumption is that 15.42 million tons can be
consumed if relative rice prices fall. The fall need not be much, nor out of line
with experience in the past few years. For instance, if own-price elasticity is —0.3
and cross-price elasticity is 0.3, 15.42 million tons of rice can be consumed if the
general price index and the prices of competing carbohydrates both increase
5 per cent per year, and per capita incomes increase at 5 per cent per year (the
level of the past year, and certainly a possibility over the next 3 to 5 years if the
planned rice production targets are realized). A number of other combinations,
all of them within reason, will generate the same consumption. But all involve
some fall in the real price of rice.

THE ROLE OF RICE IN INDONESIAN DEVELOPMENT

What then is the role of rice in Indonesian development? Can the government
pursue a policy of stable money prices but declining real prices for rice and still
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reach its self-sufficiency goal? The answer depends on whether the input subsidy
program is continued and how widely the new cost reducing technology can be
adopted. If inputs continue to cost the same and output continues to sell for the
same, then the benefit/cost ratios are the same. If a high benefit/cost ratio moti-
vates the farmer to modernize and increase output, then he will continue his
efforts.

But it is total real income that the farmer is ultimately after, not a benefit/cost
ratio, and here the cost reducing technology is crucial. Even lower prices can
lead to higher profits if the average costs of production fall fast enough. And
this is the ultimate promise of the miracle seeds. If this strategy could be success-
fully implemented it would provide progressively cheaper rice as agriculture’s
contribution to development. Achieving this agriculture-to-other-sectors trans-
fer seems to be a critical factor in achieving self-sustaining economic progress.
Whether it is too soon for Indonesia’s rice sector to play this role is not yet known,
but the answer is likely to emerge before the end of Repelita 1.

SOME UNANSWERED QUESTIONS

It is probably fair to say that there is not a single aspect of the Indonesian rice
economy that does not nced substantial research. Placing priorities is difficult.
But....

1. The rice intensification program, and the resulting increases in production,
have meant substantial increases in income for farmers. It is very likely, how-
ever, that these increases have not been uniformly distributed among farmers
and probably those most in need of income gain have benefited least (14). How
can a rice intensification program reach the very small landowner (0.1 to 0.3 hec-
tares) and the landless laborers? Will the cost of such an effort chew up the gains
from the larger farms, leaving total income unchanged but redistributed? Can
the country afford such an effort? Can it afford not to make the effort?

2. What is the employment potential of the rice program? The Javanese rice
economy, including production, distribution of inputs, and marketing of the
output, is exceedingly labor intensive. Does raising yields provide more work for
more workers, or does it “merely” increase the productivity of the present work
force? What policies can further the labor intensity of rice farming and prevent
its capitalization? Does this involve a trade-off with rising output?

3. Not all regions in Indonesia have equal potential to participate in the rice
intensification program. Are the efforts and resources going into this program
causing regional frictions? What alternative development potentials do the non-
rice growing regions have that could be fostered to promote equitable growth?
Are the human and financial resources available to promote them? What will
regional equity in growth cost in terms of total output foregone? How has the
price stabilization policy per se benefited (or cost) each region?

4. There are a number of other important questions about the price stabiliza-
tion program (see 11). How much rice is marketed (12)? What are the actual
marketing margins at each stage from the farmer to the consumer? How can
they be narrowed? What is the proper size of BULOG’s buffer stock? Should
regional price differentials be introduced into the ceiling price? The floor price?
Should greater differentials be paid for better quality? For different varieties?
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5. Indonesia has embarked on a rice self-sufficiency program without knowing
exactly what the economic costs (or benefits) are. Because of the present avail-
ability and low price of rice in world markets, some fears have been expressed that
Indonesia’s rice intensification program produces rice at greater cost than imports.
The cost involved is not just monetary, but in terms of the time and attention
top level policy makers put into the rice program. Perhaps these resources could
be used to better advantage in other crops or in other sectors. So it is important
to know just what the marginal cost of rice is. What are the benefits and costs
of the BIMAS program? If it would be cheaper to import, how much is Indo-
nesia giving up economically to reach a noneconomic goal?

6. Our knowledge of the Indonesian farmer is pathetically sparse. What mo-
tivates him? What is his attitude toward risk? Do the very small size holdings
cost anything in economic efficiency? Are there social benefits? Analysis of the
extensive data collected by the Agro-Economic Survey might provide some
answers.

7. The consumption function has received more attention than any of the
above topics, but there are still some big holes. What is the price elasticity of
demand for rice? What are the cross elasticities? What is the nature and extent
of cross substitution with other carbohydrates? How are tastes changing?

There are a lot of questions and few answers. Implementation of the next
Five-Year Plan is less than three years away; its drafting only two years from
now. There is time to organize and conduct the research that will answer most
of these questions, but a start must be made now.
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Aprpenpix TasrLe I.—Comparative Per Carrra ProbuctioNn
or Basic CArRBOHYDRATES, 1960-70*
(Kilograms milled rice equivalent)

Total Rice as

Milled Sweet  carbohydrate  per cent

Year rice Maize Cassava potatoes  production of total
1960 91.9 25.0 39.3 8.4 164.6 55.8
1961 84.9 234 390 7.8 155.1 54.7
1962 89.3 325 38.8 11.4 172.0 51.9
1963 77.8 23.1 38.9 9.3 149.1 52.2
1964 80.6 36.0 39.9 11.7 168.2 47.9
1965 82.9 221 40.2 7.7 152.9 54.2
1966 835 339 348 7.0 160.6 524
1967 80.5 21.0 325 5.9 139.9 575
1968 88.3 275 335 4.7 1540 57.3
1969 90.1 19.2 31.2 5.0 145.5 61.9
1970 94.3 20.1 29.2 49 1485 63.5

* Data from Indonesia, Central Bureau of Statistics, Monthly Statistical Bulletin, March, 1971,
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AppenDIx TasLE II.—Rice Area, Propuction anp YizLD
1N INpoNEs1A, 1953-70%

Area harvested Production (million Yield (zons milled
(millions of hectares) metric tons milled rice) rice per hectare)
Outside Indo- Outside Indo- Outside Indo-
Year Java Java nesia Java Java  nesia Java Java  nesia
1953 402 245 647 443 2.88 731 .10 1.18 1.13
1954 416 246 6.61 482 3.02 784 1.6 123 1.18
1955 419 238 6.57 459 292 751 1.09 123 1.14
1956 430 240 6.70 476 2.84 7.60 1.10 118 1.13
1957 431 249 6.80 474 2.89 7.63 1.10 1.16 1.12

1958 439 2.60 6.99 495 3.03 798 113 116 114
1959 433 282 715 505 324 829 117 115 1.16
1960 432 296 728 506 370 876 1.17 125 1.20
1961 399 287 6.86 480 347 827 120 121 121
1962 409 319 728 514 375 8.89 126 117 122
1963 365 308 673 444 349 793 122 113 118
1964 366 332 698 437 405 842 1.19 122 121
1965 419 342 7.6l 487 397 884 116 116 1.16
1966 411 367 7.78 466 448 9.14 113 122 117
1967 402 350 752 498 407 9.05 124 117 120
1968 426 375 801 554 4.62 10.17 130 123 127
1969 429 372 801 587 477 10.64 137 128 133
1970 432 390 822 631 510 1142 146 131 139

* Data from Indonesia, Central Bureau of Statistics, various sources.
¢ Preliminary.

Arpenpix TasLe III.—Rice Propucrion, IMporTs, AND CoNsUMPTION
1N INDONEsIA, 1958-70%

(Million tons milled rice, except as otherwise noted)

Population  Per capita

Gross Net Total available (million  consumption
Year production  production® Imports for consumption persons)  (kilograms)?
1958 7.98 7.50 0.71 8.21 91.1 90.1
1959 8.29 7.79 0.61 8.40 93.2 90.1
1960 8.76 8.23 0.89 9.12 95.3 95.7
1961 8.27 7.77 1.01 8.78 97.4 90.1
1962 8.89 8.36 1.01 9.37 99.5 94.2
1963 793 745 1.07 852 101.7 83.8
1964 8.42 791 1.02 8.93 104.0 85.9
1965 8.84 8.31 0.14 845 106.7 79.2
1966 9.14 8.59 0.24 8.83 109.4 80.7
1967 9.05 8.51 0.35 8.86 112.2 79.5
1968 10.17 9.56 0.63 10.19 115.1 83.8
1969 10.64 10.00 0.60 10.60 118.1 92.6
1970 11.42 10.73 0.95 11.68 121.1 92.6°

_*Data from Indonesia, Central Bureau of Statistics, various sources, and BULOG (The Food
Logistics Board) for imports.
:Estimated at 94 per cent of gross production, allowing 6 per cent for seed and losses.
After allowance for change in government stocks and estimated changes in private stocks, as
follows: 1967, —.06; 1968, +.55; 1969, —.34; 1970, +.47.
¢ The per capita consumption would be 97.3 if the 1970 headcount (for the General Election)
of 115.2 million is an accurate population figure. A full census will be conducted in 1971.



AppenpIx TABLE IV.—AviraGE Price oF Meprum Quarrty Ricg, Spectriep MonTus, 1962-71%
(Rupiahs per kilogram, except as otherwise indicated)

1962¢ 1966 1968 1970 1971

Region Feb. May Oct. Feb. May Oct. Feb. May Oct. Feb. May Oct. Feb.
Java

Djakarta 56.25 30.79 38.89 4.18 6.12 8.90 73.85 50.60 43.89 57.25 44,61 46.48 50.30

Bandung 52.13 3431 3852 3.67 4.81 8.30 72.95 48.41 44.24 53.34 42.70 44.00 48.25

Semarang 38.25 28.78 34.25 2.90 4.75 9.40 56.99 40.00 33.74 49.17 40.98 4413 47.19

Jogjakarta — — — 235 4.10 7.50 49.16 36.29 37.55 46.73 37.17 39.26 44.88

Surabaja 25.39 22.16 30.00 2.80 2.90 9.00 51.38 39.58 38.00 4750 35.38 39.63 4150
Sumatra

Medan 31.83 52.58 12053 1.54 3.30 12.50 36.38 5830  64.00 34.75 41.68 53.13 43.75

Padang 5150 6694  69.68 2.67 344 10.00 39.87 5301 5241 4239 4375 4375 47.00

Pakanbaru 3121 66.06 90.19 250 3.80 12.00 46.64 58.00 60.10 50.13 49.75 50.00 58.75

Palembang 80.00 65.00 60.31 290 4.80 7.50 75.95 38.47 49.95 48.87  60.00 47.00 49.88
Kalimantan - - -

Pontianak — —_ — — 7.00 — 45.00 51.60 — 52.00 52.00 54.50 51.00

Bandjarmasin 24.96 60.10 3224 3.65 5.30 430 34.25 42.49 27.23 53.80 50.25 E 43.06

Balikpapan — — 47.50 — — — 36.70 27.00 62.00 52.50 47.50 48.75 48.00
Sulawesi

Makassar 2393 25.11 3024 3.44 3.44 4.65 2635 40.27 27.60 43.75 39.13 39.50 42.63

Palu — —_ — — — — — 44.34 3437 53.75 47.00 52.25 49.25

Menado — — — 3.80 350 10.00 47.60 57.13 61.75 46.63 48.25 49.50 49.00
Other Islands

Denpasar (Bali) 1325 22.33 48.00 1.50 2.75 6.00 31.88 39.38 41.25 43.66 44.50 43.25 47.63

Ambon — — — 3.75 8.00 16.00 46.67 56.00 60.00 50.00 50.00 50.00 48.50
Simple average 38.97 43.11 53.36 298 4.53 8.97 48.23 45.93 46.13 48.60 45.56 45.67 47.68
Per cent deviation from average

High 1053 55.3 1259 40.3 76.6 78.4 57.5 26.9 387 17.8 317 193 232

Low —66.0 —486 —43.8 —49.7 -393 =521 —454 —412 —41.0 —285 —223 316 —13.0
Sum of absolute

per cents 171.3 103.9 169.7 90.0 1159 130.5 102.9 68.1 79.7 453 54.0 50.9 36.2
Average of sums 148.3 112.1 83.6 50.1

* Data from BULOG (The Food Logistics Board), mimeographed. The low and high prices for the month are emphasized by underlining and double underlining
respectively.
P 2 In old rupiabs, equal to Y4000 of a new rupiah.
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AppenDix TaBLE V.—LAND ARrEa, Ust anp PoruLaTiON PRrESsUrRe*
(Square kilometers, except as otherwise indicated)

Java Bali and Moluccas
and Kali- Nusa and Total
Ttem Madura Sumatra mantan Sulawesi Tenggara W. Irian Indonesia
Total land area 132,174 473,606 539,460 189,035 73,614 496,456 1,904,345
1971 population (millions) 80.19 20.38 5.31 9.17 7.19 2.00 124.24
Population per square kilometer 607 43 10 49 98 4 65
Wooded area 31,572 284,200 414,600 99,100 12,200 375,000 1,216,772
Agricultural area 97,423 25,855 8,177 12,488 10,964 1,085 155,992
Agricultural area per capita (hectares) 0.12 0.13 0.15 0.14 0.15 0.05 0.126
Farm food crop area 82,820 15,170 6,930 8,390 9,710 180 123,200
Wet paddy land, total 25,280 7,780 2,790 2,470 2,430 — 40,750
Wet paddy land harvested
Square kilometers 30,220 7,160 2,260 2,450 2,690 — 44,780
Per cent of total® 120 92 81 99 111 — 110

* Data mainly from Indonesia, Central Bureau of Statistics, Statistical Pocketbook of Indonesia, 1960. Wet paddy land and wet paddy land harvested are from the
1963 Agricultural Census as reported in the Statistical Pocketbook of Indonesia, 1967. The population figures are from a press release of the Central Bureau of Statistics.

@ Measures the extent of double cropping of rice.
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ArpENDIX TABLE VI.—CHARACTERISTICS OF LOWLAND Rick VARIETIES RELEASED FOR DISTRIBUTION IN INDONESIA®

Yield
Year Maturity (quintals

Variety Parentage released (days) per hectare) Characteristics and performance

Bengawan Tjina X Latisail 1943 155-160 31 Stalk Paddy Many tillers, spreading, deep green leaf, long grain,
translucent, good cooking quality; height 145-165
cm, resistance to physiological disease and Pir-
cularia oryzae.

Sigadis Blue Bonnet X Baiang 1953  140-145 33 Stalk Paddy Many tillers, erect, wide leaf, abdominal white;
height 145-150 c¢m, resistance to lodge and physio-
logical diseases.

Remadja (Baiang X Tjina) X 1954  150-155 36 Stalk Paddy Many tillers, semispreading, long grain, abdominal

(Tjina X Latisail) white, not so good eating quality; height 145-165
cm, resistance to physiological diseases.

Djelita (Baiang X Latisail) X = 1955  158-163 37 Stalk Paddy Many tillers, erect, violet leg, long panicles, abdomi-

(Tjina X Latisail) nal white; height 145-165 cm.
Dara Bengawan X Sigadis 1960  155-160 33 Stalk Paddy Many tillers, erect, violet, translucent, lodge, height
back cross I11 145-165 cm, resistance to Piricularia oryzae and
physiological diseases.

Syntha Bengawan X Sigadis 1963 148 35 Stalk Paddy Many tillers, erect, long panicles, translucent, good

back cross IV eating quality, height 145-165 c¢m.

Dewi Tara Bengawan X Sigadis 1963 148 34 Stalk Paddy Many tillers, erect, long panicles, translucent, good

back cross IV eating quality, height 145-165 cm.

Arimbi Bengawan X Sigadis 1965 150 38 Stalk Paddy Many tillers, erect, violet leg, sensitive to fertilizer

back cross IV use, translucent, good eating quality.

Batara Bengawan X Sigadis 1965 148 37 Stalk Paddy Many tillers, erect, long panicles, translucent, good

back cross IV eating quality, height 145-165 cm.

PetaBaru5 (PB-5) Peta X Tangkoi Ratan 1967  130-145 50 Grain Paddy Many tillers, erect, green leaf, short grain, inferior

eating quality, height 100130 cm, resistance to
lodge, sensitive to Piricularia, Rizoctonia and
Xanthomonas oryzae.

sl
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Peta Baru 8 (PB-8)

Siampat (C4-63)
Dewi Ratih
IR-20

IR-22
Pelita I.1

Pelita 1.2

Peta X Dei-600-
Woo-gen

Peta X BPL. 76

Lines 221/BC
111/20/2 X
Rendah Tjupok
(Peta/3 X T(N)I) X
TRM-6

IR-8 X Tadukan

(back cross PB-5 X
Syntha)

No 446/2/4 P8

(back cross PB-5 X
Syntha)
No 440b/111/4

1967

1969

1969

1970

1971
1971

1971

120

125-130

135-145

122-123

112-148
(135)

109-145
(133)

48.7 Grain Paddy

40-50 Dry Grain

45.5 Dry Grain

54.6 Dry Grain

65.5 Dry Grain

71.4 Dry Grain

Many tillers, erect, leaf flag is missing, short panicle,
big grain, inferior eating quality, height 80-100
cm, resistance to lodge, sensitive to Piricularia,
Rizoctonia and Xanthomonas oryzae.

Medium tillers, strong sheath, leaf erect, long grain,
good eating quality, resistance to lodge, height
105-112 cm.

Medium tillers, straw, long panicle, translucent,
good eating quality, sensitive to Piricularia, me-
dium resistance to Xanthomonas oryzae.

Medium resistance to panicle blight, lodges with
high fertilizer doses, height 98-99 cm.

Medium eating quality, moderately susceptible to
bacterial leaf blight and bacterial leaf streak and
moderately resistant to sheath blight, height 100
cm.

Good eating quality, medium tillers, resistance to
bacterial leaf streak, height 100 cm.

* Data from Central Research Institute of Agriculture, Bogor. Quoted in Study and Evaluation of Rice Production Programs in Indonesia, 1961-1970, May 1971

(draft).
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