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FOREWORD

Recognizing that the green revolution has resulted in considerable success in produc-
tion of rice and wheat in many Asian countries, which are now self-sufficient or surplus
in these cereals, IFPRI believes that further growth in agriculture will rely on the ability
of these countries to diversify their agricultural production, while improving productivity
in cereals through management and human capital-intensive increases in yield levels.

Indonesia is an important example of a country where policy successes in rice
production combined with other domestic and world developments in the economic
environment of agriculture encouraged policymakers to consider agricultural diversifica-
tion policies. Key developments leading to an increased interest in diversification in the
mid-1980s included the successes of the rice production program, which eliminated
imports of rice in several years; the likely increase in difficulty in maintaining rice
production growth in the future, because of high levels of attainment in use of modern
varieties, fertilizer, and irrigation, and the high costs associated with replicating these
achievements in more marginal areas; the tightening of resources available for agriculture
due to declining oil prices, government revenucs, and budgetary expenditures; declining
world commodity prices, which have putan additional squeeze on the agricultural sector
by reducing the economic profitability of investment in agriculture; and the increase in
competition for land among agricultural commodities and between agricultural and
nonagricultural uses.

In this changing environment, the success of diversification efforts will depend on price
and investment policies in relation to the comparative advantage of alternative crops in
domestic and foreign markets. This study assesses trends in government policy and in
growth in area, yield, and production, analyzes nominal and effective rates of protection,
and examines comparative advantage as import substitutes Or exports for major Indone-
sian food crops, including rice, corn, cassava, soybean, and sugar, The results are used to
suggest policy directions for agricultural diversification in Indonesia.

This work, together withongoing IFPRIresearchin Sub-Saharan Africaand Bangladesh,
adds to the growing [FPRI knowledge on development of strategies to diversify agricul-
tural and livestock products, based on comparative advantage. It draws on past work on
the comparative advantage of different crops in Sri Lanka, Senegal, Burkina Faso, Mali,
and Niger.

This research was carried out In collaboration with the Center for Agro Economic
Research (now the Center for Agro Socioeconomic Research), Bogor, Indonesia. IFPRI
is grateful for support received from the Asian Development Bank and the Australian
Centre for International Agricultural Research during the course of this research.

Per Pinstrup-Andersen
Director General
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SUMMARY

Production of rice, the primary food crop in Indonesia, increased rapidly at 5 percent
a year during the period 1970-88, largely because of government pricing, research, and
investment policies favorable to rice. The rice program has been so successful in
increasing yields that some land could be diverted to other crops, thus increasing
competition for scarce resources across commodities. As a result, the government is
reexamining its economic incentive structure for several important crops, Should the
government promote rice as an export crop? Should it continue to subsidize inputs? Should
it provide incentives to production of other crops that may have comparative advantage?

To-address these policy questions, this report examines trends in government policies
and production of five major food crops—rice, com, soybeans, sugar, and cassava;
analyzes the effects of government input-output pricing policies on domestic production
incentives for these food crops; and assesses their relative comparative advantage under
three trade regimes: import substitution, interregional trade, and export promotion.

The measures used to assess economic incentives include direct, indirect, and total
nominal and effective protectionrates, The nominal protection rate is the amount by which
a tradable output deviates from its border price, and the effective protection rate measures
the net effects of policy interventions and market distortions on economic incentives. The
domestic resource cost method, in which market prices are adjusted net of taxes and
subsidies, is used to determine the social opportunity cost of domestic resources in earning
or saving foreign exchange.

In addition to sharp increases in rice yields, growth in corn production has also been
impressive, averaging 4.8 percent a year, largely due to the introduction of improved
varieties and increased use of fertilizer on corn. The gap between farm yields and those
on experiment stations is still wide, however, indicating that there is potential for
improvement.

AL 4.6 percent a year, increases in soybean production have been impressive since
1982, when government programs to encourage expansion of soybean area off Java were
implemented. Although the area under intensification programs is large, these programs
have not had a dramatic effect on soybean yields.

Growth in cassava production was weak—ouly 1.7 percent a year-—as a result of a
steady loss in cassava area in the face of government interventions favorable to rice. Sugar
production, predominantly on Java but gradually shifting off Java, grew by 4.2 percent
during the period. This growth can be attributed to area expansion in response to a
government quota system for sugar area. The trend for sugar yields was actually
downward.

Over the years, Indonesia has subsidized the major agricultural inputs, particularly
irrigation, fertilizer, and pesticides, and supported and stabilized the domestic prices of
food crops. The average implicit subsidy on the domestic price of fertilizer reached a peak
of 55 percent in 1980-82, but declined steadily after the mid-1980s to about 35 percent.
The cost of irrigation was also subsidized more than 75 percent. Before the government
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decided to encourage integrated pest management, pesticides were subsidized more than
60 percent. Pesticide subsidies have now been eliminated.

The degree of output price protection for food crops has varied over time. Through a
combination of exchange rate and pricing policies, the government has kept domestic rice
prices generally in line with trends in the world price of rice, while stabilizing domestic
prices against short-run fluctuations in the world rice price. Domestic prices were
permitied to follow the world price down during the mid- to late 1980s, with a nominal
protection rate on rice averaging 16 percent in 1986-88, Corn has fluctuated between
moderate protection and moderate taxation on output prices. Sugar and soybeans have
generally received high protection. In 1986-88, the nominal protection rate for sugar
averaged 70 percent, while the direct nominal protection rate for soybeans was 52 percent.

This study finds that Indonesian rice has comparative advantage as an import
substitute but not as an export crop because of poor quality and a thin world rice market.
Corn is the most efficient of the five crops as an import substitute, however. If corn
productivity continues to improve with the adoption of pest-resistant, open-pollinated or
hybrid varieties, it could become competitive as an export crop. Soybean production,
despite rapid expansion, is not efficient because modern technology has not been adapted
to Indonesia’s agroclimatic conditions. Hence soybeans are of poor quality and gains in
yield from application of inputs have been limited. Soybeans often displace more efficient
crops like corn or cassava. Sugar is also economically inefticient. Without a quota systern,
it is likely that there would be a significant shift of land planted away from sugar.

In light of the amount of cassava quota that Indonesia has held for the European
Community, the quantity produced has not been enough to meet export demand and
domestic needs, indicating that Indonesia should invest in research and dissemination of
technology to increase cassava production. However, export markets could disappear if
trade policy reform in the European Community eliminates quotas.

Indonesia’s highly successful policies to promote agricultural development became
increasingly costly by the mid-1980s, particularly output price supports and input
subsidies. For example, input subsidies caused fertilizer to be used beyond appropriate
levels. Consequently, fertilizer subsidies are being phased out, pesticide subsidies have
been eliminated altogether, and price supports for rice have been reduced in the face of
declining world rice prices. Although price supports and subsidies are being phased out
for major crops such as rice and corn, other crops continue toreceive support, even though
they are economically inefficient, in order to encourage crop diversity. A better strategy
for diversification would be for producers’ incentives to be crop-neutral and linked to
border prices. The government should continue to invest in agricultural research to
generate new technologies, expand extension efforts to deliver appropriate technologies
to farmers, and improve infrastructure to ease movement of goods to market.

14



2

INTRODUCTION

Technological change, investment in irrigation, and favorable government policies
have contributed to strong growth in domestic production of rice and achievement of near
balance in domestic production and consumption of rice in Indonesia, as in many Asian
countries. The increase in rice output per hectare has enabled rice area to be released for
alternative crops and provided the potential for a realignment of policies to pursue a
sustainable and more diversified growth path in agriculture. Agricultural diversification
implies a broadening of traditional production patterns to permit a more flexible crop mix.
Crops such as corn have a high income elasticity of demand for livestock feed, and crops
such as soybeans have a higher value added than raw soybeans when they are processed
for food or for livestock feed. As a result of the rapidly rising per capita income and fast
pace of urbanization in Indonesia, the pattern of food demand is changing, shifting from
a heavy reliance on rice to foods other than rice.

This evolving economic environment in Indonesia suggests the need for innovative
policies to maintain productivity growth in rice, while adjusting policies to address the
potentials and problems arising from the changing structure of agricultural production and
demand. The changing policy perspective has been further stimulated by the tightening of
resources available for agriculture due to declining oil prices and hence declining
government revenues and budgetary expenditures. Declining world commodity prices
have put an additional squeeze on agriculture by reducing the economic profitability of
investrment in agriculture.

Within this changing economic environment, what policies should the government
adopt for rice and other major food crops? Should the government provide incentives or
investments to promote rice as an export crop? What has been the impact of government
policies on the international competitiveness of other commodities? Is there a continuing
role for large input subsidies? Or should these subsidies be climinated?

In order to address these and other policy questions, this report examines trends in the
policies and production of five major food crops (rice, corn, soybeans, sugar, and cassava)
in Indonesia during 1970-88; analyzes the effects of government input-output pricing
policies on domestic production incentives for these food crops; assesses their relative
comparative advantage under the three trade regimes of import substitution, interregional
trade, and export promotion; and discusses the policy implications arising from the
analysis.

15
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PRODUCTION AND POLICY TRENDS
FOR FOOD CROPS

This chapter first presents an overview of the contribution of agriculture and the food-
crop sector to the Indonesian economy. Then it examines trends in area, yield, and
production and reviews government policies affecting the production of rice, corn,
soybeans, cassava, and sugar.

Agriculture in the Indonesian Economy

Agriculture is the largest sector in the Indonesian economy. More than half the fabor
force (Table 1) and one-fourth of the gross domestic product (GDP) are generated in
agriculture. Two data series of GDP are available for Indonesia, which give somewhat
different sectoral shares of GDP. To look at trends going back to 1971, it is necessary to
use the old series, based on constant 1973 prices in rupiah! (Rp) (Table 2), This series and
the sectoral employment series in Table 1 show that the relative size of the agriculture
sector in the economy declined between 1971 and 1980, but agriculture remained the
largest sector. The food crop sector also declined in relative size during this period,
accounting for 26 percent of total GDP in 1970 and 18 percent of total GDFP in 1980,

Beginning in 1984, Indonesia’s Central Bureau of Statistics (CBS) released a new
GDP series using 1983 as the base year in order to capture changes in prices, especially
the oil price and the price of a basket of goods. The total and sectoral shares of GDP for
1978-88 are presented in Tables 3 and 4. According to the new GDP series, the overall
economy grew 5.5 percent annually during 1978-88, the agriculture sector grew at almost
4.0 percent per year, and the food crop subsector grew at a rate of 4.3 percent per year,
Agriculture’s contribution to the GDP declined during this period from 24.7 percent in
1978 to 21.2 percent in 1988. The share of the food crop subsector decreased from 14.4
percentin 1978 to 13 percentin 1988. The sustained growth of GDP at more than 5 percent
per year can be attributed to continued strong growth in agriculture and remarkably rapid
growth in the manufacturing subsector. This subsector grew by more than 10 percent per
year from 1978 to 1988, nearly doubling its share of GDP (Tables 3 and 4),

Rice Production and Policy Trends, 1970-88

Trends in area, yield, and production of rice on Java, off Java, and for Indonesia as a
whole are summarized in Figure | and Table 5. Rice production grew at a rate of 4.8
percent per year over the full period, with about two-thirds of growth accounted for by
vield growth and one-third by area growth. Throughout the period 1970-88, Java

TUS$ 1,00 = Rp 1,463 in 1986, on average.
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Table 1—Total employment by economic sector, 1971 and 1980

Population Population
Census, Census, Encrement,
Economic Sector 1971 Percent 1980 Percent 1971-80 Percent
(1,000) (1,000) (1,000}
Agriculture 25,169 66.4 28,040 54.8 2,871 21.6
Industry 3,350 8.8 6,388 12.5 3,038 229
Mining and quarrying 80 0.2 369 0.7 289 2.2
Processing industry 2,591 6.8 4,631 2.0 1,770 13.3
Blectricity, gas, and water 35 0.1 85 0.2 59 0.4
Construction 664 1.7 1,573 3.1 929 7.0
Services 8,966 236 16,051 313 7,084 534
Transportation and 902 24 1,468 29 566 43
communication
Trade 4,086 10.8 6,611 129 2,525 19,0
Financial institutions 96 0.3 232 0.4 136 1.0
and banking
Miscellancous services 3,882 10.0 1,739 15.1 3.857 29.1
Others 438 1.2 713 1.4 275 2.1
Total 37,923 100.0 51,192 100.0 13,268 100.0

Source:  CBS (Ceniral Burean of Statistics), Population Census (Jakarta: CBS, 1971); Indonesia, CBS (Central Bureau
of Statistics), Population Census (Jakarta: CBS, 1980).

accounted for over 50 percent of arca harvested and about 60 percent of production. Yields
on Java are on average about 40 percent higher than off Java. However, production growth
has been broad-based, with regions off Java showing strong growth, in addition to the
continued growth in traditionally productive rice areas on Java.

The most impressive growth in rice production was during the period 1976-82, with
production growth of 6.8 percent per year and yield growth of 5.2 percent annually. This

Table 2—Gross domestic product (GDP) by economic sector, 1971 and 1980,
constant 1973 prices

Sector 1971 GDP Percent 1980 GDP Percent
{Rp billion) (Rp billion)

Agriculture 2,441 44.0 3,424.9 30.7
Food crops 1,436 2,039.7
Other crops and livestock 302 549.7
Estate crops 154 3159
Torestry 160 3379
Fishery 131 1817

Mining and quarrying 551 9.9 1,034.6 9.3

Processing industry 490 8.8 1,704.0 153

Electricity, gas, and waler 25 0.5 779 07

Construction 171 3.1 639.3 57

Commerce 924 16.7 1,851.9 16.6

Communication 210 38 609.4 5.5

Banking and finance 64 12 207.8 1.9

Housing 93 17 335.8 30

Government 326 59 9717 8.7

Other services 250 45 3113 2.8

Total 5,545 11,169.2

Source: CAER (Center for Agro-socioeconomic Rescarch, Menbangun Pertanian yang Tangguh: CAER, 1984,
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Table 3—Gross domestic product (GDP) by industrial origin, at constant 1983
market prices, 1978-88

Sector 1978 1983 1985 1986 1987 1988
(Rp billion)

Agriculure 14,3812 17,696.2 19,300.0 19,799.1 20,2235 21,168.3
Farm food crops 8,399.8 11,0574 E1,985.6 12,286.6 12,4154 12,974.0
Farm nonfood crops 1,442.5 20595 2,575.7 2,580.5 2,693.1 2,835.0
Estate crops 437.6 610.7 5108 361.8 564.5 57111
Livestock products 1,2476 1,754.3 2036.5 2,063.7 2,110.8 22117
Forestry 1,871.2 994.2 850.7 888.7 967.9 1,013.0
Fishery 982.5 1,220.1 1,340.7 1,417.8 1,471.8 1,556.9

Mining and quarrying 16,363.8 13,9679 15,480.4 16,308.6 16,365.5 15.892.8
Oil and natural gas 15,923.0 13,346.2 14,512.6 15,237.0 15,219.3 14,691.6
Other 440.8 6217 967.8 1.071.6 1,146.2 1,201.2

Industry 5,107.5 82113 13,430.5 14,678.1 16,2353 18,182.3
Refinery oil 147.8 129.4 766.6 927.2 9377 981.2
Liquefied naturat gas 725.1 1,871.2 2,918.5 29228 32332 3,594.5
Manufacturing 4,234.6 6,210.7 9,745.4 10,828.1 12,064 4 13,606.6

Electricity, gas, and waler 2437 5243 3609 429.8 4946 548.9

Construction 2,904.1 4,597.2 4,508.0 4,609.0 4,8029 5,259.1

Trade 8,231.6 12,009 .4 12,398.6 13,398.5 14,356.2 15,656.9
Retail and wholesale trade 6,887.3 10,4117 10,412.0 11,238.1 12,004.9 13,0354
Hotels and restaurants 1,344.3 1,597.7 1,986.6 2,1604 2,351.3 2,621.5

Transport and communications 2,505.8 3,978.0 4,487.0 4,668.4 49385 52115
Transport 2,366.3 3,643.7 4,031.8 4,178.1 4,393.7 4,626.0
Communications [39.5 284.3 4552 490.3 544.8 585.5

Banking and financial L1215 2,039.2 3.0203 3.483.1 3,659.3 3,7522
institutions

Ownership of dwellings 1,461.7 1,061.8 2,461.0 2,545.1 2,653.9 2,762.2

Public administralion 3,385.2 57115 6,455.1 6,862. 7,366.1 7,932.1
and defense

Other services 2.483.8 3,000.8 3,180.1 3,298.7 34221 3,569.7

Total GDP 58,1899 73,6976 85,0819 90,080.5 94,517.8 99,936.0
0il GDP 16,795.9 15,346.6 18,197.7 19,087.0 19,390.2 19,267.3
Nonoil GDP 41,394.0 58,3510 66,8842 70,993.5 75,1276 80,668.7

Source:  Indonesia, CRS (Central Bureau of Statistics), Sratistical Yearbook of Indonesia (Jakarta; CBS, various
years).

rapid growth was in large part the result of rapid adoption of high-yielding rice varieties,
rapid growth in fertilizer use, and a substantial expansion of rice area under irrigation.
During 1982-88 world and domestic rice prices declined rapidly, and the rate of
dissemination of modern varieties was significantly reduced. The rate of growth in
fertilizer use and investment in irrigation declined from the already high levels achieved.
Production growth dropped substantially to 3.4 percent per year, and yield growth to 1.7
percent. Government policies played a prominent role in both the rapid growth of rice
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Table 4—Distribution of gross domestic product (GDP) by industrial origin, at
constant 1983 market prices, 1978-88

Sector 1978 1983 1985 1986 1987 1988
{percent)

Agriculture 24,7 24,0 226 219 21,4 212
Farm food crops 14.4 15.0 14.1 13.6 13.1 12.9
Farm nonfood crops 25 28 30 2.9 28 2.8
Estate crops 0.8 0.8 0.6 0.6 0.6 0.6
Livestock products 21 2.4 24 23 2.2 2.2
Forestry 32 1.3 1.0 1.0 1.0 1.0
Fishery 1.7 1.7 1.6 1.6 1.6 1.6

Mining and quarrying 28.1 18.6 18.2 18.1 17.3 15.9
Oil and natural gas 274 18.1 17.1 16.9 16.1 14.7
Other 0.7 0.5 1.1 1.2 1.2 12

Industry 8.8 1.1 158 16.3 17.2 18.2
Refinery oil 0.3 0.2 0.9 1.0 1.0 L0
Liquefied natural gas 1.2 25 3.4 32 34 36
Manufacturing 13 84 114 12,0 12.8 13.6

Electricity, gas, and water 04 07 0.4 0.5 0.3 0.6

Construction 50 6.2 5.3 5.1 5.0 53

Trade 14.2 16.3 14.6 14.9 152 16.7
Retail and wholesale trade 11.8 14.1 12.2 12.5 12.7 £3.0
Hoteds and restaurants 2.4 22 24 24 2.5 37

Transport and communications 43 5.4 5.3 5.1 5.2 5.2
Transport 4.0 5.0 4.7 4.6 4.6 4.6
Communications 03 04 0.6 0.5 0.6 0.6

Banking 19 28 36 39 39 3.8

Ownership of dwellings 25 2.7 29 2.8 2.8 28

Public administration 5.8 7.7 7.6 76 7.8 79

and defense

Other services 43 4.5 3.7 37 3.6 3.6

Total GDP 100.0 100.0 100.0 100.0 100.0 100.0
Qi Goe 289 208 214 21.2 20.5 19.3
Nonoil GDP 71.1 79.2 78.6 788 79.5 80.7

Source:  Indonesia, CBS (Central Burcau of Statistics), Staristical Yearbook of Indonesia (Jakarta: CBS, various

years).

Note: Numbers may not add to totals due to rounding.

production and the relative slowdown in growth after 1982 in response to the changing
economic environment,

Government Rice Production Policy
The rice production policies of the government of Indonesia that contributed the most
o the rapid growth in production are intervention in rice marketing and rice price support;
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Figure 1—Rice area, yield, and production, 1970-88
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Table 5—Annual growth rates in area, yield, and production of rice, based on three-
year moving averages, 1970-88

Area Yield Production
Period Java Off Java Indonesia Java  Off Java Indonesia Java OIf Java Indonesia
(percent)
1970-88 1.16 1.51 1.32 3.76 3.19 3.51 492 410 4,84
1970-76 0.99 042 0.73 2.02 3.26 2.55 3.01 3.67 3.28
1976-82 1.50 1.60 1.55 6.27 3.59 520 7.76 520 6.75
1982-88 1,53 2.05 1.78 L.60 1.89 1.67 3.13 3.94 344

Source: Indonesia, CBS (Central Burcau of Statistics, Staristical Yearbook of Indonesia{Jakarta: CBS, various years),

fertilizer subsidies; research, development, and dissemination of modern varieties; rice
intensification programs (BIMAS, INMAS, and INSUS), which promote a technology
package and provide credit and fertilizer subsidies and intensive extension programs at the
village level; and investment in irrigation development.

Output and Input Price Policy

The impact of govemnment price policy on the structure of incentives for rice
production will be described in detail in Chapters 6 and 7 but is briefly summarized here.
The government has encouraged rice production by maintaining stable and favorable rice
prices, compared with highly subsidized fertilizer prices. The main instruments of rice
price policy have been a farm-level floor price, a ceiling price for consumers, and control
of international trade in rice. The floor price of rice at the farm level is set annually, taking
into accountanumberof factors, including costs of rice production, farm income, potential
inflationary effects, and the costs to the government of supporting the floor price, The ficor
price is implemented by the grain stabilization agency, Badan Urusan Logistic (BULOG),
which procures rice in major rice-producing regions.

The ceiling price has been maintained by holding substantial rice stocks and releasing
rice on urban markets from stocks, domestic procurement, and imports. As shown by
trends in the nominal protection coefficient (which equals 1 when the domestic price is
equal to the border price of rice), the government has in general kept domestic prices in
line with world prices, while counteracting short-term fluctuations in the world rice price
(Figure 2). Thus the only large departure from world prices occurred when the govern-
ment protected consumers from the extraordinarily high werld prices in 1974. The ceiling
price and the actual wholesale priceof rice have been much less variable than world market
prices, indicating that BULOG has generally been successful ininsulating domestic prices
from short-term fluctuations in world prices. From 1972 to 1989, the coefficient of
variation in the world rice price was 0.53, compared with a coefficient of variation in the
domestic wholesale price of rice of 0.16 (Sudaryanto et al. 1992).

In conjunction with rice price support and stabilization policies, the price of fertilizer
has been highly subsidized as an incentive to increased production. The level of subsidy
relative to world prices of fertilizer is described in more detail in Chapter 6. However,
Figure 2 summarizes the implicit tariff coefficient and the paddy-urea price ratio for 1970-
88. The paddy-fertilizer price ratio increased sharply from the early 1970s to the early
1980s, reaching a peak of 1.92 in 1983. Even in the early 1970s the paddy-fertilizer price
ratio in Indonesia was about doublé the ratios in the Philippines and Thailand, and in the
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Figure 2—Nominal protection coefficient (NPC) of rice, implicit tariff coefficient
(ITC) of fertilizer (urea), and paddy-fertilizer price ratio, 1970-88
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Source:  Domestic price databased on Indonesia, CBS (Ceneal Bureau of Statistics), Statistical Yearbook of Indonesia
(Jakarla; CBS, various yecars); world prices on World Bank, Commodity Prices and Price Projections
(Washington, D.C.: World Bank, various ycars).

early 1980s it was triple. The favorable paddy-fertilizer price ratio thus has provided a
strong incentive for fertilizer use in Indonesia. Since 1984, the level of fertilizer subsidy
(as shown by the increase in the implicit tariff coefficient) and the paddy-urea price ratio
have declined as the result of government decisions to reduce both the budgetary and the
economic cost of the fertilizer subsidy, because distorted prices had led to misallocation
of resources.

Adoption of Modern Rice Yarietics

Government breeding programs and extension services (primarily through the
intensification programs) assisted in the rapid spread of modern, high-yielding, pest-
resistant varieties of rice in the 1970s and 1980s. The growth in the percentage of rice area
under modern varieties is shown in Figure 3. The growth curve for Indonesia follows the
usual pattern for diffusion of new technology, with a period of rapid growth followed by
a slowing period as a high level of adoption was achieved. Modern varieties were used on
about four-fifths of rice area for Indonesia as a whole in 1986-88, up from just one-fifth
in 1970-72. During 1986-88, the area sown with modern varieties on Java was nearly 95
percent of total rice area, and off Java,62 percent,

Rice Intensification Programs

The primary vehicles for promoting rice production through government extension
programs for rice are the intensification programs, which provide a package of modern
technologies along with credit and fertilizer subsidies and intensive extension contacts
(see Sudaryanto et al. 1992 for a discussion of the main elements of the various
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Figure 3—Percentage of rice area under modern varieties, 1970-88
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Source:  Data provided by Indonesia, Ministry of Agriculture, Directorate General of Food Crops.

intensification programs). The growth in the percentage of rice area covered by BIMAS,
INMAS, or INSUS intensification programs is shown in Figure 4. The percentage of rice
area covered by these programs also increased rapidly before leveling off at high levels
of program effort, Approximately 90 percent of rice arez on Java and 70 percent off Java
were under intensification programs by the mid-1980s.

Irrigation Investment

Investment in the expansion and improvement of irrigation has been the other major
contributor to growth in rice production. In addition to investment in new irrigation, the
government has made substantial investments in the rehabilitation of existing systems and
in development of tertiary distribution systems within existing systems (Rosegrant et al.
1987b). Trends in publicirrigation development, which account for virtually all the growth
in irrigated area over the past two decades, are shown in Figure 5.

As can be seen, the irrigation development program grew relatively rapidly through
the early 1980, but the completion of new service area slowed significantly thereafter.
This slowdown was the result of budgetary cutbacks due to declining government
revenues, declining world rice prices, and the increasing costs of investment in new
irrigation (Rosegrant and Pasandaran 1992). The growth in irrigated service area was
higher off Java, mainly because there is little exploitable area for irrigation development
remaining on Java. Despite its lower growth rates in irrigated area, Java still accounts for
more than 60 percent of total public works irrigated service area.
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Figure 4—Percentage of rice area under intensification programs, 1970-88

Percent
100—

Java

90—

80—
Indonesia
70
60
50
40
- -
20—

10+

] ] | ] ! ] ] | ] ] | ] ! k | | | J

)
1970 1972 1974 1976 1978 1980 1982 1984 1986 1988
Year
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CBS, various ycars).

Corn Production and Policy Trends, 1970-88

Figure 6 summarizes the area, yield, and production of corn on Java, off Java, and for
Indonesia as a whole. Corn production grew at a rate of 4.8 percent per year during the
period 1970-88. The rate of growth was highest in 1976-82, at 6 percent per year, but
slowed slightly during the last subperiod (Table 6). Nearly 90 percent of this growth can
be attributed to productivity gains, with yield growing at an annual rate of 4.2 percent over
the full pericd. Average yields increased from 1.0 metric ton per hectare in 1970-7310 1,9
tons per hectare in 1986-88.2 Area harvested of corn was virtually stagnant on Java, but
grew at a rate of 2.1 percent a year off Java.

Although data on adoption of modern varieties and input use on corn are not as
extensive as for rice, available evidence indicates that the rapid yield growth in corn has
been mainly due to the rapid adoption of fertilizer-responsive varieties, which induced
growth in fertilizer use and yields. Evidence from field surveys indicates that the use of
chemical fertilizer on corn tripled during the 1970s (Timmer 1987). Based on data from
Indonesia’s Central Burcau of Statistics, national average use of fertilizer on corn
increased from 22 kilograms per hectare in 1969-72 to about 110 kilograms per hectare
in 1986-88 (Indonesia, CBS various years h).

ZAll wons in this report are mnetric tons,
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Figure 5—Irrigation development expenditures, 1969/70-1988/89, at 1975/76 prices
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Source: M. W. Rosegrant and E. Pasandaran, “Determinants of Public Investment: Irrigation in Indonesia,”
Internationat Food Policy Reseacch Institute, Washington, D.C,, 1992 (mimco).

Price policy has not played a major role in the growth of corn production in Indonesia.
As will be shown in Chapter 6, government policy has generally resulted in slightly
negative price protection for corn at the wholesale level. Government floor prices for corn,
instituted in 1978, have not affected production incentives, because the market prices of
corn have been consistently above the floor price. Government purchases of corn have
generally amounted to less than | percent of corn production (Sudaryanto et al. 1992).

Increase in fertilizer use has, however, been encouraged by subsidized fertilizer
prices, which are the same as for rice and other crops. In addition, intensification programs
promoting the adoption of improved varieties and fertilizer use have expanded rapidly
since 1975 (Figure 7). The share of corn area under intensification programs has grown
at an annual rate of 5 percent nationwide since 1977, reaching levels of 96 percent on Java
and 64 percent off Java.

Soybean Production and Policy Trends, 1970-88

Trends in area, vield, and production of soybeans are shown in Figure 8. Growth in
soybean production averaged 4.6 percent per year over the period as a whole, but virtually
all of this growth occurred after 1982, as adirect result of government price and production
policyinitiatives. After 1982, area growth jumped from less than 1 percent per year to more
than 10 percent per year, while yield growth increased from 1.3 to 4.1 percent per year
(Table 7). Area growth thus accounted for more than two-thirds of production growth in

the period 1982-88.
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Figure 8—Soybean area, yield, and production, 1970-88
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Figure 6—Corn area, yield, and production, 1970-88
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Table 6—Annual growth ratesin area, yield, and production of corn, based on three-
year moving averages, 1970-88

Area Yield Production
Period Java  OIf Java Indonesia Java  Off Java Indonesia Java  OIf Java Indonesia
(percent)
1970-88 -0.11 2.11 0.63 449 3.72 4.19 4.38 5.83 4.81
1970-76 -1.53 -1.86 -1.63 3.74 438 3.92 2.21 2.52 2.29
1976-82 0.45 3.36 1.39 5.13 373 4.61 5.58 7.09 6.01
1982-88 0.50 4.46 1.92 3.86 4.18 3.76 4.36 8.64 5.68

Source:  Indonesia, CBS (Central Burcauof Statistics, Statistical Yearbookof Indonesia (Jakarta: CBS, various years).

Although yields have improved, the yield gap between the farm and the research
station is still very wide and the intensity of soybean cultivation relatively low, as reflected
by the low rates of fertilizer application and the low level of use of improved varieties even
in the major soybean region of East Java. Field data indicate only about 20 percent
adoption of improved varieties in East Java (Rosegrant et al. 1987b).

The rapid expansion of soybean area coincided with government imposition of high
price supports for soybean production combined with government targeting of substantial
new areas of soybean production through establishment of intensification programs. The

Figure 7—Percentage of corn area under intensification programs, 1976-88
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Table 7—Annual growth rates in area, yield, and production of soybeans, based on
three-year moving averages, 1970-88

Area Yield Production
Period Java Off Java Indonesia Java Off Java Indonesia Java  OIf Java Indonesia
(percent)
1970-88 0.52 8.17 2.60 2.11 212 2.01 2.63 10.29 4.60
1970-76 -0.34 8,25 1.18 1.02 422 151 0.68 1247 2.69
1976-82 0.47 1.78 0.75 1.56 0.48 1.33 2.02 227 2,08
1982-88 4.50 22.13 10.40 4.41 4.24 4.09 8.91 26.37 14.49

Source:  Indonesia, CBS (Central Bureau of Statistics, Statistical Yearbook of Indonesia (Jakarta: CBS, various years).

domestic price of soybeans has been protected from the international market by govern-
ment control of imports. BULOG imports soybeans and sells them to private traders at
prices well above the import cost. The nominal protection rate for soybeans increased from
an average of 7 percent during 1972-80 to 49 percent in 1981-88. In addition to the high
level of price protection, the share of area in soybean intensification programs increased
rapidly after 1976 at a rate of 5 percent per year (Figure 9). These programs, which
combined a technology package of improved seeds, credit, and fertilizer subsidies with
government suasion to plant soybeans rather than other crops, accounted for an average
of nearly 90 percent of harvested areas of soybeans in 1984-86.

Figure 9—Percentage of soybean area under intensification programs, 1976-88
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Cassava Production and Policy Trends, 1970-88

Trendsinarea, yield, and production of cassava are summarized in Table 8 and Figure
0. Production of cassava grew at a rate of only 1.7 percent per year over the full period.
Yield growth, which was fairly strong from 1970 to 1976 at 3.7 percent, declined to just
1.3 percent during 1976-82, but recovered to 3.5 percent thereafter. There was a slow
decline in the national area harvested of cassava, as the result of a drop of 2 percent per
year on Java, which was not quite offset by growth in area off Java, More rapid
technological change in rice and com and more favorable government interventions in
rice, corn, and soybeans have increased the profitability of these crops relative to cassava,
causing land to be shifted out of cassava and into other crops, particularly on Java. The
modest expansion of cassava area in the outer islands, despite profitability trends, may
largely be due to an increase in the availability of agricultural land in transmigration areas
in Sumatera, Kalimantan, and Sulawesi. The transmigration program provides a package
of economic incentives to induce families from Java to migrate to other islands.

The government has played only a small role in cassava marketing. No floor or ceiling
prices for cassava have been implemented. Unnevehr (1984) shows that price formation
in the cassava markets of Java (which still dominates production) is relatively efficient.
When domestic wholesale prices are at or below the f.0.b. price, cassava prices on Java
are largely determined by f.o.b. export prices in Surabaya port and East Java. But
according to Timmer (1986), when domestic prices rise above the f.o.b. export price
because of a crop shortfall or because the exchange rate is highly overvalued, domestic
prices are determined by domestic supplies and the price of rice.

At current levels of relative prices and technology adopted by farmers, most cassava
is grown in less favorable environments, Withimproved technology, particularly adoption
of modern varieties and increased fertilizer application, the yield potential appears to be
about 20 metric tons per hectare of fresh cassava, or nearly double the current farm yield.
However, the government has made only limited efforts to boost cassava production.
Some promising locally bred, improved varieties have been developed recently, but they
have not yet received extensive field testing under a range of soil and moisture conditions
(Falcon, Jones, and Pearson 1984).

Cassava intensification programs were implemented and expanded rapidly in the
1980s (Figure 11). On a national basis, more than 50 percent of cassava area is under an
intensification program. The lack of widely adopted improved cassava technology limits
the effectiveness of intensification programs.

Table 8—Annual growth rates in area, yield, and production of cassava based on
three-year moving averages, 1970-88

Area Yield Production
Period Java Off Java Indonesia Java  Off Java Indonesia Java Off Java Indonesia
(percent)
1970-88 =213 2,13 —1.87 289 V77 2.57 0.76 390 1.70
1970-76  -0.94 1.59 -{.33 370 345 3.67 2.76 5.04 3.34
1976-82 -1.46 2.23 -0.43 1.85 0.10 1.25 .38 233 093
1982-%8 287 3.82 -0.55 382 314 3.50 0.95 6.95 2.95

Source:  Indonesia, CBS (Central Burcau of Statistics, Statistical Yearbook of Indonesia (Takana: CRS, various years).
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Figure 10—Cassava area, yield, and production, 1970-88
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Sugar Production and Policy Trends, 1970-88

Figure 12 and Table 9 show trends in area of sugarcane and yield and production of
sugar. Java accounted for virtually all the growth in sugarcane area prior to 1982, but after
that, the area harvested on Java declined. Starting from a very small base, the sugarcane
area harvested off Java increased significantly in the 1980s. The declining area trend on
Java and the expansion of sugarcane area off Java, beginning in the early 1980s, reflecta
gradual change in emphasis in government sugar production policy.

National sugar yields declined steadily until 1982, when a modest recovery began.
Yields in the late 1980s, however, remained well below the yields achieved in the early
1970s. The long decline in yield appears to be the result of a failure to generate improved
varieties of sugarcane, deterioration of sugar mills, and inadequate incentives for intensive
farming in spite of government price supports and input subsidies.

The government of Indonesia has intervened heavily in the sugar industry. Prior to
1975, a compulsory land rental system was used on Java, Under this system, farmers were
obligated to rent their land to the sugar mills, which then managed the lands as part of a
large estate.

In 1975 this land rental system was replaced by a new production program designed
to develop smallholder cane production. Under this new program, cane farmers, who
previously were required to rent land to the sugar mills, are permitted to farm their own
land. The farmers are in turn obliged to cultivate cane on this land and to turn over their

Figure 11—Percentage of cassava arca under intensification programs, 1976-88
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Similarly, correcting for exchange rate misalignment, the adjusted domestic producer
price, P, is given by

P" = (E'IE) P/ %)

Then the indirect nominal protection rate, NPR,, which is the same for all agricultural
tradables, can be represented as

+

- Pod/PNn — Pad/}DNA _ PNA En
VR B S @R T T RE ©

NPR, measures the indirect effects due to trade policies on nonagriculture tradables, as
well as the indirect effects of exchange rate misalignment.

The total effects of a country’s trade and exchange rate policies, NPR,, on relative
agricultural prices, P 4/P,,, is given by

PP
NPR, = ol NA__ ], 7
' EENPIP, @

The total effects of price policies on P "'1"PN/,l are due to direct (sector-specific) price
interventions (resulting in P"" instead of P.7), the exchange rate effect, and the effects of
trade policies on the nonagricultural sector. NPR,.1s the algebraic sum of NPR, and NPR,
and their interactions:”

NPR, = NPR, + NPR,(NPR, X NPR). (8)

Effective Protection Rates

The NPRs can separately measure the sectoral and economy-wide effects on both the
outputs and inputs, but not their net effects on the total agricultural production systern. It
is the effective protection rate (EPR) that measures these net effects through their effects
on the value-added of the agricultural product. Formally, it is conventionally expressed
as

_PI-%a,P A
EPR - m 1 v,_()b 1, (9)‘
where
P! = domestic price of input ,
P’."’ = border price of input j expressed in local currency,
a'oj = quantity of the jth input needed to produce one unit of output o,
V¢ = value added in domestic prices,
V* = value added in border prices expressed in local currency,

and the other variables are as previously defined.

Krucger, Schifl, and Yaldés (1988} define another nominal prolection rute, npr,, 1o make NPR = apr, + NPR,. In thig
study, however, NPR, 5 are the ones reported. since they reflect the effects of sector-specific price and trade policies.
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Figure 12—Sugarcane area and yield and production of sugar, 1970-89
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Table 9—Annual growth rates in area, yield, and production of sugar, based on
three-year moving averages, 1970-89

Area Yield Production
Period Java  OIf Java Indonesia Java  Off Java Indonesia Java  Off Java Indonesia
(percent)
1970-89 4.30 11.66 5.37 -1.09 4.75 -1.22 321 16.41 4,15
1970-76 7.90 7.34 7.85 -3.04 -4.52 -3.04 4,86 282 4,81
1976-82 7.71 12.50 8.20 4,68 11.99 —4.19 3.03 24.49 4.00
1982-89 —1.67 12.62 0,98 3.31 4.16 2.52 1.63 16.77 3.50

Source:  Indonesia, Ministry of Agriculture, Directorate General of Estate Crops, Estate crop statistics of Indonesia
(Staristik perkebunan Indonesia) (Jakarta: Ministry of Agriculture, various years).

entire crop to designated mills. As payment, farmers receive the proceeds on 60-
65 percent of total sugar produced from their cane, depending on the sugar content.

Although the new cultivation system has improved farmer control over management
of their land, the government has also retained area quotas in order to deliver targeted
amounts of cane to the mills. [t appears that much of the better-irrigated area under
sugarcane quotas on Java would shift to rice and other crops if the area quotas were lifted.
Despite the high price supports and input subsidies, the returns to alternative crops on Java
are considerably higher (Nelson and Panggabean 1991; Rosegrant et al. 1987hb).

In apparent recognition of the social costs of the sugar quota policy, the government
has at least partly shifted its emphasis to expansion of sugar area off Java, developed
mainly through the acquisition of large tracts of land by the government under land-use
property rights. The government has seen expansion of sugar production in the outer
islands not only as a way to increase domestic production, but also as a way to enhance
regional development and to increase employment opportunities in these areas through
development programs. The sugarcane industries are expected to perform as growth
centers for the regions where they are established. In the 1970s a number of sugar factories
and cane plantations were built off Java through government and private joint-venture
investment.

In addition to the direct intervention in sugar production already outlined, the
government has a monopoly on procurement, marketing, and distribution of sugar.
BULOG purchases all sugar from the factories at a special quotation price determined by
the government, based on production costs and reasonable consumption price levels.
BULOG then distributes sugar to private wholesalers across the country. Retail prices are
set to cover the ex-factory quotation price plus transportation and storage costs, plus a
reasonable profit margin for wholesalers and local retailers. As will be shown in more
detail in Chapter 6, the set of policies described here has resulted in domestic sugar prices
well above world prices.

Conclusions
Expansion of rice production was the overriding concern of government agricultural

policy in the 1970s and 1980s, although there was also heavy government intervention in
production and pricing policy for sugar and soybeans, and to a lesser degree for corn and
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cassava. Government policy initiatives for nonrice crops increased in the 1980s, as a
number of developments in the Indonesian and world economies converged to cause a
substantial broadening of government agricultural policy concerns, beyond the rice
production issues, to a greater concern with the effect of government policies on the
incentive structure and comparative advantage across a range of crops.

Key developments leading to a broadening of government agricultural policy
concerns included the following. First, the successes of the rice production program
eliminated imports of rice for a number of years. Second, it was perceived that it would
be difficult to maintain rice production growth in the future because high levels of
attainment in use of modern varieties, fertilizer, and irrigation had already been reached
and the costs associated with replicating these achievements in more marginal areas would
be high. Third, resources available for agriculture had tightened due to declining oil prices
prior to 1990 and declining government revenues and budgetary expenditures. Declining
world commodity prices put an additional squeeze on the agricultural sector by reducing
the economic profitability of investment in agriculture, Fourth, competition for land had
increased among agricultural commodities and between agricultural and nonagricultural
uses. Fifth, over the long-term the agriculture and nonagriculture sectors have become
more integrated through investments in marketing and in rural infrastructure such as roads
and communication. It is within the context of this evolving environment for agriculture
that this report examines economic incentives and comparative advantage for Indonesian
food crops.
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4

METHODOLOGY FOR MEASURING ECONOMIC
INCENTIVES AND COMPARATIVE ADVANTAGE

This study assesses the impact of government intervention on the relative incentives
and competitiveness of the five selected food commodities under import substitution and
export promotion trade regimes. Because agriculture is a dominant sector in Indonesia,
government policies that promote agricultural production in general or affect relative
incentives within agriculture can have substantial economy-wide effects.® 1t is also
reasonable to expect that trade and exchange rate policies, even if specifically directed to
other sectors of the economy, can exert an influence on incentives to agriculture and
economic performance; therefore, indirect effects on incentives are also discussed
(Bautista 1987).

The analysis of economic incentives in the production of food crops, using both the
nominal and effective protection rates as indicators, measures the direct and economy-
wide effects of government intervention. Assessment of comparative advantage centers
on net social profitability, the domestic resource cost (DRC), and the resource cost ratio
(RCR) as indicators. The methodologies for the computation of these measures of
comparative advantage at the farm level for individual crops are well established (Herdt
and Lacsina 1976: Pearson, Akrasanee, and Nelson 1976; Gonzales 1984; Byerlee 1985;
Rosegrant et al. 1987aand 1987b; Appleyard 1987; Monke and Pearson 1989). Method-
ologies for measuring the direct, indirect, and total nominal protection rates for tradables
are presented in Krueger, Schiff, and Valdés 1988; Bautista 1987; and Dorosh and Valdés
1990. The analysis here represents an extension of the literature in three ways: it provides
greater detail on aregional basis; itdisaggregates trade regimes or final markets to a greater
extent; and it uses equilibrium exchange rates as shadow exchange rates in calculating
protection rates and the competitiveness of food crop production systems at different
levels of technology.

The DRC framework in comparative analysis is limited in two ways. First, it
represents a set of fixed input-output coefficients, or a snapshot of the production and
policy environment at a given point in time, without corresponding adjustments to price
changes. In order to explore the implications of changes in the production and policy
environment, it is necessary to assess the effects of changes in key factors such as world
prices, domestic factor costs, and crop productivity. Second, the DRC calculations are
based on mean values of interrelated random variables, without explicit regard to their
underlying statistical distributions (McIntire and Delgado 1985). The robustness of the
DRC measure can be enhanced if the underlying distributions and variability are assessed

Yor example, the results of 18 developing-country studies show that the direct effects of sector-specific agricultural
incentive policies are taxes on exportable goods (=11 percent on the average) and subsidies for importables (20 percent
on average). The indirect effects also tax agriculture (27 percent on average) and dominate the direct effects. The direct
policies for both importables and exporiables help stabilize domestic prices (Krueger, Schiff, and Valdés 1988).
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and considered. To at least partially overcome these limitations, the assessment here uses
sensitivity analysis of world prices and crop yields to examine the dynamic effects of
changes in the factors on comparative advantage. Production system delineations are also
made by distinct technology and geographic groupings to minimize the effects of
technology and location on the variability of the different production and policy variables.

The analytical framework used here is particularly useful in identifying appropriate
directions of change in policy and the first-round effects of these changes on incentives,
profitability, and competitiveness. Although not undertaken in the present study, such
results can be further strengthened with additional analysis of the responses of farmers to
the changes in price and investment policy in order to assess their impact on area, yield,
and production of crops and on utilization of inputs.?

Measures of Economic Incentives

A wide range of government policies influence economic incentives in agricultural
production. Price and subsidy policies, import and export poticies, and more general
macroeconomic policies such as exchange rate and interest rate policies may affect
relative incentives in agriculture. These effects can be measured by using the nominal and
effective protection rates as indicators.’

Nominal Protection Rate

Border prices of commodities are used as reference prices in measuring the effects of
government intervention policies. Without government intervention, the domestic
producer prices are expected to be closely related to the border prices. The nominal
protection rate (NPR) is then defined as the amount by which the domestic price of a
tradable output deviates from its border price. It can be stated as

NPR=(P0"/P0b)— 1, (D

where P a"' is the domestic producer price of a tradable agricultural product o, and P 0” isthe
border price of o, evaluated at the official exchange rate, adjusted for quality, transport,
storage, and other margins, measured under competitive conditions, and expressed in
local currency. A positive NPR implies price protection and positive incentives for the
production of the commodity.5

In calculating NPRs for agricultural tradables, the market point for comparison is of
crucial importance. Since NPRs are indicators of outputincentives or disincentives, there
are two marketing points where comparisons can be made. One is at the production point
to determine the incentives that farmers receive at the farm level, The other is at the
wholesale or consumption point to determine the effects of pricing policy over a broader

4See, for example, Rosegrant 1990 and Rosegrant et ak. 1987b.

*Although not discussed or used hese, other indicators of cconomic incenlives are the producer subsidy equivalent and
the consumer subsidy cquivalent (see Scandizzo and Bruce 1980; Mergos 1987).

6A similar formulation for measuring the NPR of an input is (o let £, and P represent the domestic and border prices
of the input, respectively. Incontrast lo output pricing, a positive NPR for inputs, sometimes called an implicit tariff rate
(ITR), is considercd an input 1ax, whereas a negative ITR is an input price subsidy. Also note that the only difference
between NPC and ITC in Figure 2 and NPR and ITR is a change in the base from 1 to 0.
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spectrum of farm production-processing-marketing activities. This study evaluates NPRs
at both the farm and wholesale levels.

Direct and Indirect Effects on Agricultural Prices

Agricultural prices are affected by both the direct price interventions specific to
agriculture and by the trade policies that affect nonagricultural products. They are also
affected by the economy-wide policies that influence the exchange rate. A framework
presented by Krueger, Schiff, and Valdés (1988) permits the estimation of the direct,
indirect, and total effects of trade and exchange rate policies on NPRs.

The NPR due to direct price policies that affect an agricultural product o is given by
NPR,,.
riP, . P!

=22 —1,
P'IP,, P’ @)

NPR, =

where P,, is the price index of the nonagricultural sector.

Equation (2) calculates the impact of direct trade and price policies by comparing the
actual domestic price with the free trade price that would prevail in the absence of direct
intervention. Notice also that P, is unaffected by direct (sector-specific) trade and price
policies, so that direct measures of interventions related to P/ or P %P, are the same.

Relative agricultural prices, P %/P,,, are also affected by the indirect trade policies
that affect the nonagricultural sector and by the economy-wide policies that affect the real
exchange rate.

The nonagricultural price index, P, consists of tradable and nontradable compo-
nents:

Py =0P, +{1-0) P, 3
where
P, = priceindex of the tradable compenent of the nonagricultural sector,
Py, = priceindex of the nontradable component of the nonagricultural sector,

and
o = share of tradables in nonagriculture.
When nonagricultural tradables are evaluated without trade taxes or subsidies, and
when the tradable component is evaluated at the equilibrium exchange rate E", the
nonagricultural price is given by

* E* (PNAT)
E (1+4)

+ (1 - a)BVAH’ (4)

where

=
0

NA nonagricultural price index that would prevail without trade policies
affecting nonagricultural tradables and without exchange rate misalign-
ment,

E' = equilibrium nominal exchange rate,
E, = official exchange rate, and
ty, = effectof trade policies on the price of nonagricultural tradables.
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The numerator is valuc-added expressed in actual domestic market prices, whereas
the denominator is value added expressed in border prices converted to local currency.
Again, border prices are used as the reference prices that would prevail in the absence of
interventions. In effect, the ratio is a summary measure of the incentives or disincentives
caused by government policies and market distortions in both the output and inputmarkets.
A positive EPR therefore implies that a particular production activity is receiving a
positive incentive through protection at the existing exchange rate and trade policies, while
a negative EPR indicates a production disincentive.

Following the Krueger, Schiff, and Valdés (1988) framework, the direct, indirect, and
total EPRs can also be estimated using the following formulations:

PPy — %, a, PIR, P'-%a,P v,/
EPR = .° NA f Mor 7 J47 maA - 1= o i Yoi f e g 0

1 .P,,b /PNA . Ej anj ij /, PNA R,b— Zj a"j Pjh 1 VDb 1! (10)

PYP, -3 a, PP o F
EPR, — . r“n/‘N.J! EJ aﬂj ]{NA - _ _ 1 — PNAL}) _ ]., and (]])

(E /En) (Pa /PNA) - Ej a.;j (E /Eu) (P;' /PNA) PNAE

P[e.l = n };2“'/ .NA _ 2" a"f P;‘”/Prw‘ - l

(EVE) (PIPy) =X, a,(E/E) (P/IP,)
V'[P,

= 1, (12)

EVEY (VP

where the EPR subscripts D, I, and Trefer to direct, indirect, and total EPR, and the other
terms are as previously defined.

Measures of Comparative Advantage

Comparative advantage in the production of a given food crop for a particular country
or region is measured by comparing with its border price the social or economic
opportunity costs of producing, processing, transporting, handling, and marketing an
incremental unit of the food commodity. If the opportunity costs are less than the border
price, then that country has a comparative advantage in the production of that particular
food crop. In most developing countries, social or economic profitability deviates from
private profitability because of distortions in the factor and output markets, externalities,
and government policy interventions that tend to distort relative prices. Comparative
advantage or comparative efficiency in the Indonesian economy is estimated here using
three indicators: the net social or economic profitability (NSP), the domestic resource cost
(DRC), and the resource cost ratio (RCR). These indicators are formally defined as
follows:
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NSP = (P; —‘Z auj Pfs - 2 buAPA'j) X Yv

=P/ ~Za, P -ZbL)xY,, (13)

pRC = —2BB - and (14)
P, - ¥ a, Py

RCR — 2 b(,‘Pk. — DRC , (IS)

P -Ya,PHE

where world (border) prices are taken as shadow prices of tradable inputs and outputs,
Ps=P and Pf= PJ.". The terms are defined as follows:

P’ = shadow price of output o;
P shadow price of tradable input j;

il

PLS = shadow price of nontradable input k;

a, = quantity of the jth input needed to produce a unit of output o;

b, = quantity of the kth input needed to produce a unit of output o;

Y, = yield per hectare of cutput o,

Po”f = border-price equivalent of output o in foreign currency, adjusted for
transport, storage, distribution, and quality differences;

Pff = border-price equivalent of input j in foreign currency, adjusted for
transport, storage, distribution, and quality differences; and

E' = equilibrium nominal exchange rate, taken as the shadow value of the

exchange rate.

Net Social Profitability

NSP is calculated on a per hectare basis. It is the difference between gross revenue
and total costs expressed in economic prices. As an indicator of comparative advantage,
the interpretation of NSP is straightforward. A production activity has comparative
advantage if the NSP is greater than zero.

Domestic Resource Cost

The DRC of foreign exchange earned or saved from a particular production activity
can be expressed as a ratio of the domestic (nontradable) factor costs in shadow prices per
unit of output to the difference between the border price of output and foreign (tradable)
costs (both expressed in foreign currency). Ineffect, the DRCis the “own exchange rate”
of a particular production activity, since the numerator is expressed in local currency
whereas the denominatoris in foreign currency. DRC measures the social opportunity cost
of domestic resources employed in earning or saving a marginal unit of foreign exchange.
As a measure of comparative advantage, DRC can be used to determine the economic
competitiveness of a production activity by comparing it with the shadow exchange rate
(SER) of the currency.® Thus, an activity is economically competitive, or displays

¥The DRC approach in this study uses the cquilibrium exchange rate (EER) as an estimate of SER, the deflator, in
calculating the RCRs.
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comparative advantage, if the opportunity cost of earning or saving an incremental unit of
foreignexchangeis less thanthe SER. The smaller the DRC relative to the SER, the greater
the activity’s comparative advantage. Those activities with the smallest DRCs display the
greatest relative comparative advantage.’

The Resource Cost Ratio

In comparing the DRC with the SER, one can arrive at an efficiency measure of
comparative advantage. The RCR, which is the ratio of DRC and SER, is a measure of
resource use efficiency because market prices used in the calculations have been adjusted
net of taxes and subsidies. As a criterion for comparative advantage, the following
relationships hold: RCR < | signifies an advantage, RCR = | is neutral, and RCR > 1
indicates a disadvantage.

*Note, however, that from equation (14), the relevant DRC values should be positive. Peoduction activilics with negative
DRCs mean that the price of owput cannot even cover the costs of the tradable inputs nsed, and shoeld be construed as
having no comparative advantage o all.
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DATA SOURCES AND GENERAL ASSUMPTIONS

Farm and regional data are used in this analysis of economic incentives and
comparative advantage in Indonesia. They can be grouped categorically as follows: (1)
Technical input-output coefficients are used at the regional level for rice, corn, soybeans,
sugar, and cassava. The coefficients are further delineated by technology (seed variety)
and by region, wherever applicable. (2) Domestic market prices for inputs and outputs and
resources are used at different levels of production and marketing chains. (3) Border prices
(import and export) for inputs and outputs, including costs of freight, insurance, internal
costs of marketing, processing, transport, and handling of outputs to the relevant market
points by trade regimes are used.

For rice, corn, soybeans, and cassava, the major sources of data used in the domestic
resource cost (DRC) analysis are unpublished cost-of-production surveys for 1983, 1985,
and 1986, conducted by Indonesia’s Directorate General for Food Crops (DGFC) and
Central Bureau of Statistics (CBS). Data on improved technologies are supplemented by
data from studies on corn (Timmer 1987) and cassava (Falcon et al. 1984; Nelson 1984).
Data on soybeans are supplemented by data from the Center for Coarse Grains, Pulses,
Roots and Tubers (CGPRT) and data gathered by the International Irrigation Management
Institute (IIMI) on irrigated palawija (nonrice annual) crops (IIMI 1986a, 1986b). For
example, the input-output data for hybrid corn and improved soybeans and cassava
production technologies come from the latter source. Data are then synthesized and
allocated to the major producing regions where applicable for the crops. For sugar, the
input-output coefficients come from Hutabarat et al. 1986.

A major difference between an earlier IFPRI report on Indonesia (Rosegrant et al.
1987b) and the present analysis is that all the costs of current inputs and miscellaneous
expenses in the regional input-output data sets, including output prices, have been updated
to 1986.

The actual 1986 border prices for output of cassava, as reported by the World Bank
and BULOG, were used in the estimation of DRCs and economic incentives under the
interregional trade and import substitution regimes (World Bank various years). For the
exportscenarios, border prices projected by the World Bank to 1995 are used as long-term
world prices.

Regional Transportation and Handling Costs

In order to analyze regional comparative advantage, the costs of transportation and
distribution are differentiated on a regional basis. The analysis therefore delincates the
costs at farm level of processing, transport, and distribution to the appropriate wholesale
market channels, depending on whether the region under consideration has a surplus or
deficit in the commodity. The economic value or import parity price of rice, corn,
soybeans, and sugar in deficit regions is the adjusted ¢.i.f cost of these imports to the
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regional port, plus internal costs of transportation and handling to the major inland
wholesale market within the region. This value is compared with farm-level production
costs, processing (for rice and sugar), and transport-distribution costs from the farm to the
major wholesale market within the deficit region. The economic import price parities of
rice, corn, sugar, and soybeans for surplus-producing regions are the c.if. costs plus
internal transport and handling costs to the wholesale market at the port of destination of
the deficit region that is the primary trading partner of the surplus region.

Trade Regimes

The term “trade regimes” here refers to the final market point where the commeodity
is traded. To analyze the regional comparative advantage of the five food commodities,
the production, processing, transport, and distribution costs are also differentiated on a
regional basis, under average and improved technologies and three different trade
regimes. Under the import substitution regime, the feasibility of each region’s competing
against direct imports of each commodity is assessed. The wholesale market of the
importing region is the relevant market chain, Under the interregional trade regime, the
major surplus regions are assumed to supply the commodity to the deficit regions.
Transport and handling costs include those from the farm in the producing region to the
wholesale market of the deficit region. Under the export promotion regime, whether it is
feasible for a region to export a cropis assessed. The movement of the commodity is from
the farm to the nearest port of the exporting region, Each trade scenario implies different
sets of economic and wholesale prices of commodities and different levels of transport,
marketing, and distribution costs. For this study, the analysis focuses more on the import
substitution and export promotion trade regimes.

Transport Costs and Border Prices

The regional transport costs from farms to wholesale markets are computed on a per
kilometer basis using rates provided by private truckers and the Ministry of Transporta-
tion. The basic transport rates taken from the Ministry of Transportation are based on
average quality roads and grouped by major islands. The region composed of East and
Central Java, Bali, and Lampung has a better network of roads; therefore, the per unit cost
of transport is lower than that of other regions.

Region Road Rate
(Rp/ton/kilometer)

East and Central Java, Bali, and Lampung 66

North Sumatera, East Java, and Riau 82

South Sulawesi and Southeast Sulawesi 96

Other provinces 106

Based on informal interviews with selected truckers and given the kilometer distances
from major trading centers to the port, direct transport and handling costs are estimated by
province and by commodity. Handling costs include costs of insurance, losses, letters of
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credit for export, sacks or packaging, distributor’s fees, and loading and unloading
expenses. Estimates of the transport and handling cost components from farmto wholesale
and from farm to port for rice, corn, soybeans, and cassava are given in Tables 10-13.
Because of the lack of detailed information on sugar at the farm level, the computations
are done at the factory level, so no detailed table on sugar is given. The border prices, f.0.b.
from the source and adjusted economic import parity (c.i.f.), for the five commodities are
presented in Tables 14 and 15, respectively, Border prices forrice, corn, andsoybeans have
generally declined since 1981. Except for cassava, whichisat thef.o.b. economic price, the
c.i.f. import economic parity prices of rice, corn, soybeans, and sugar are adjusted for
marketing costs from port to wholesale (Table 15). The adjustment costs by major isiands
(thatis, handling and transport costs from port to wholesale markets) are presented in Table
16. The difference in the financial and economic costs is due to an implicit 10 percent tax
on transport, consisting of oil, spare parts, and gasoline, This may be overstated because
the subsidy on diesel fuel is not accounted for due to inadequate data. The allocation of
transport costs, 51 percent domestic and 39 percent foreign, is based on the 1980 input-
output table for Indonesia (Indonesia, CBS 1980a).

Table 10—Transport and handling costs for rice, farm to wholesale and farm to port,
by region, trade regime, and destination, 1986

Marketing Cost Wholesale Market
Trade or Port of
Region Regime Route Transport Handling Destination
{Rp/kilogram)
West Java IRT  Farm-Bandung/Jakarla 4.75 10.50 Jakarta
1S Farm-Bandung 475 10.50 Bandung
EP Farm-Bandung-port 13.08 22.50 Jakarta
Central Java 18 Farm-Semarang 8.08 10.50 Semarang
BP Farm-Semarang-port 12.08 22.50 Semarang
East Java IRT  PFarm-Semarang 14.17 10.50 Semarang
IS Farm-Surabaya 9.50 10.50 Surabaya
EP Farm-Surabaya-port 13.50 22.50 Sworabaya
West Sumatera IRT  Farmerest of Sumatera 20.98 10.50 Rest of Sumatera
IS FFarm-Padang 5.54 10.50 Padang
CP Farm-Padang-port 10.50 22.50 Padang
Rest of Sumatera I8 Farm-wholesale 5.54 10.50 Rest of Sumatera
EP Farm-wholesale-port 10.50 22,50 Rest of Sumatera
South Sulawesi IRT  Farm-rest of Sulawcsi 29.64 10.50 Rest of Sulawesi
IS Farm-Ujung Pandang 17.75 10.50 Ujung Pandang
EpP Farm-Ujung Pandang-port  23.55 22.50 Ujung Pandang
Rest of Sulawesi IS Farm-wholesale 17.15 10.50 Rest of Sulawesi
EP Farm-wholesale-port 23.55 2250 Rest of Sulawesi
Rest of Indonesia IS Farm-wholesale 1462 10.50 Rest of Indonesia
GP Farm-wholesale-port 21.32 2250 Rest of Indonesia

Sources;  Unpublished data obtained from Indonesia, Ministry of Transportation and Ministry of Finance, and private
companies.

Notes: IRT is intercegional trade, IS is import substitution, and EP is export promotion.
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Table 11—Transport and handling costs for corn, farm to wholesale and farm to
port, by region, by trade regime, and destination, 1986

Marketing Cost Wholesale Market
Trade _—m— or Port of
Region Regime Route Transpert Handling Destination
(Rp/kilogram}
West Java 18 Farm-Randung 475 1050 Bandung
P Farm-Bandung-port 13.08 18.50 Jakaria
Central Java IRT  Tarm-Jakarta 23.20 10.50 Jakaria
18 Farm-Semarang 8.08  10.50 Semarang
Lr Farm-Semarang-port 12,08 18.50 Semarang
Liast Java IRT  Farm-Jakarta 28717 10.50 Jakaria
18 Farm-Surabaya 9.50 10,50 Surabaya
P Farm-Surabaya-port 13.50 18.50 Surabaya
Sumatera IRT  Farm-Medan/lLampung
-Jakarta 18.58 12.25 Jakana
18 Farm-Medan/ ampung 932 10,50 Medan/Lampung
EP Farm-Medan/Lampung-port 14.28 18.50 Medan/lampung
Bali and
Nusa Tenggara IRT  Farm-wholesalc-Kalimantan 25.04 12.67 Kalimantan
IS Farm-wholesale 1492 10.50 Bali and Nusa Tenggara
EP Farm-wholesale-port 20.12 18.50 Bali and Nusa Tenggara
South Sulawesi IRT  Tarm-rest of Sulawesi 29.64 12.67 Rest of Sulawesi
IS Farm-Ujung Pandang 17.75 10.50 Ujung Pandang
Lp Tarm-Ujung Pandang-port 23.55 18.50 Ujung Pandang
Katimantan IRT  Farmi-wholesale 825 10.50 Kalimantan
(B Farm-wholesade-port 14.65 18.50 Kalimantan

Source:  Unpublished data obtained from Indonesia, Ministry of Transportation and Ministry of Finance, and private
COMPANIES.

Notes: IRT s interregional trade, 1S is import substitution, and EP is export promotion.

For the analysis of Indonesia’s comparative advantage by crops and regions, the
provinces of Indonesia are grouped into eight regions for rice (see the map, Figure 13,
p.52). Theseregionsare WestJava (including Jakarta), Central Java (including Yogyakarta),
East Java, West Sumatera, the rest of Sumatera (including Aceh, North and South
Sumatera, Bengkulu, Lampung, Riau, and Jambi), South Sulawesi, the rest of Sulawesi
(North, Central, and Southeast), and the rest of Indonesia (Kalimantan, Bali, Eastand West
Nusa Tenggara, East Timor, Maluku, and Irian Jaya). Although both West and North
Sumatera are rice-surplus regions, the rice DRC analysis uses West Sumatera instead of
North Sumatera in the eight-region classification because cost data on rice marketing,
transport, and distribution are more accessible in West Sumatera than in North Sumatera.
Because input-output data are insufficient for corn, soybeans, and cassava, the analysis for
those crops is based on seven major regions including West Java, Central Java, East Java,
Bali and Nusa Tenggara, Sumatera, Sulawesi, and Kalimantan. The analysis for sugar is
divided into Java and off Java.
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Table 12—Transport and handling costs for soybeans, farm to wholesale and farm
to port, by region, trade regime, and destination, 1986

Marketing Cost Wholesale Market
Trade or Port of
Region Regime Route Transport Handling Destination
(Rp/kilogram)
West Java IS Farm-Bandung 4.75 10.50 Bandung
EP Farm-Bandung-port 13.08 2275 Jakarta
Central Java IRT  Farm-Jakarta 23.20 10.50 Jakarta
IS Farm-Semarang 8.08 10.50 Semarang
EP Farm-Scmarang-port 12.08 22.75 Semarang
East Java IRT  Farm-Jakarta 33.82 10.50 Jakarta
IS Farm-Surabaya 9.50 10.50 Surabaya
EP Farm-Surabaya-port 13.50 22,75 Surabaya
Sumatera IS Farm-whelesale 11.88 10.50 Sumatera
EP Farm-wholesale-port 16.84 22.75 Sumatera
Bali and Nusa Tenggara IRT  Farm-wholesale
(surplus) -Kalimantan/Sulawesi  25.04 11,17 Kalimantan/Sulawesi
IS ['arm-wholesale 14.92 10.50 Bali and Nusa Tenggara
EP [Farm-wholesale-port 20,12 22.75 Bali and Nusa Tenggara
Sulawesi IS Farm-wholesale 1775 10.50 Sulawesi
EP Farm-wholesale-port 23,55 2275 Sulawesi
Kalimantan IS Farm-wholesale 8.25 10.50 Kalimantan
EP Farm-wholesale-port 14.65 22.75 Kalimantan

Source:  Unpublished data oblained from Indonesia, Ministry of Transportation and Ministry of Finance, and private
companies.

Notes:  IRT is interregional trade, IS is import substitution, and EP is export promotion.

Fertilizers and Chemicals

Urea and Triple Sulfate (TSP) Fertilizers

Indonesia exports urea fertilizers. The economic price of urea is computed to equal
the f.0.b, value at the source {Palembang), which is 100 percent tradable and adjusted to
reflect transport and distribution costs to the different provinces. Transport and distribu-
tion costs are for nontradable goods, but with tradable and primary domestic components.
According to the 1980 input-cutput table (Indonesia, CBS 1980a), the components of the
transport costs are 43.6 percent foreign, 48.6 percent domestic, and 7.8 percent tax. The
breakdown of distribution costs is 30.5 percent foreign, 60.2 percent domestic, and 9.3
percent tax. For TSP fertilizer, the economic price is equal to the c.i.f. price (that is, f.0.b.
international + freight + insurance) plus adjustments in domestic transport and distri-
button costs. The shares of foreign and domestic components of TSP are the same as those
for urea.

Indonesia heavily subsidizes its fertilizer. This was especially true during the 1970s.
In the mid-1980s, however, the fertilizer subsidy declined to an average of 35 percent
across nitrogen, phosphorus, and potassium (NPK) grades.
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Table 13—Transport and handling costs for dry cassava (gaplek), farm to wholesale
and farm to port, by region, trade regime, and destination, 1986

Marketing Cost Wholesale Market
Trade or Port of
Region Regime Route Transport Handling Destination
(Rp/kilogram)
West Java EP Farm-Bandung 4.75 10.50 Jakarta
Bandung-port 833 8.92
Total 13.08 19.42
Central Java EP Farm-Semarang 8.08 10.50 Semarang
Semarang-port 4.00 8.92
Total 12.08 19.42
East Java EP Farm-Surabaya 9.50 10.50 Surabaya
Surabaya-port 4.00 892
Toual 13.50 19.42
Sumatera EP Farm-wholesale 11.88 10.50 Sumatera
Wholesale-port 4.96 392
Total 16.84 19.42
Bali and Nusa Tenggara EP Farm-wholesale 14.92 10.50 Bali and Nusa Tenggara
Wholesale-port 5.20 8.92
Total 20012 19.42
Sulawesi EP Farmer-wholesale 17.75 10.50 Sulawesi
Wholesule-port 5.80 8.92
Total 23.55 19.42
Kalimantan EP Farmer-wholesale 8.25 10.50 Kalimantan
Wholesale-port 6.40 8.92
Total 14,65 19.42

Source:  Unpublished data obtained from Indonesia, Ministry of Transportation and Ministry of Finance, and private

companies.
Note: EP is exporl promotion.
Pesticides

Most pesticides used are formulated in Indonesia. However, the raw materials are
imported. The economic price of pesticides is assumed to equal the market price adjusted
for the transport and marketing costs minus taxes. For both liquid and solid pesticides, the
foreign component is 30.4 percent, the domestic cost is 56.3 percent, and the tax is 13.3
percent.

Like fertilizer, chemicals were also heavily subsidized during the peak of the BIMAS,
later INMAS, rice production program. Calculations show thatin 1986 the domestic prices
of chemicals were subsidized at 40-65 percent, depending on the type. Therefore, these
subsidies are adjusted as part of the foreign economic cost for pesticides,

Tractor and Thresher Services

Tractor and thresher services are input costs with both tradable and nontradable
components. A comprehensive study on the mechanization of rice production in Java is
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Table 14—Free-on-board (f.o.b.) prices of five selected commodities, 1971-89

Year Rice Corn® Soybeans® Sugar! Dry Cassava®
(US$/metric ton)
1971 109 58 126 99
1972 125 56 140 160
1973 297 98 290 208
1974 459 132 227 654 66
1975 313 120 220 449 b5
1976 223 112 231 255 73
1977 237 95 280 179 72
1978 336 101 268 172 71
1979 309 116 298 213 97
1980 395 125 296 632 111
1981 418 131 288 374 88
1982 251 109 245 186 76
1983 247 136 282 187 109
1984 235 136 282 115 99
1985 199 112 224 90 84
1986 165 88 208 133 103
1987 200 76 215 149 112
1988 262 107 304 225 113
1989 278 112 275 282 75

Sources:  Basic data from World Bank, Commodiry Price and Price Projections (Washington, D.C.: World Bank,
various years): Indonesia, CBS (Central Bureau of Statistics), Statistical Yearbook of Indonesia (Jakarta:
CBS, various years).

* Rice price is for Thai, 5 percent broken f.0.b. Bangkok, adjusied lor quality al 25 percent,

b U.S. No. 2 yellow corn {.0.b, Gulf ports.

¢ Soybeans are United States, ¢.i.E. Rotterdam; can be converted to f.o.b. U.S. Gulf ports if time series data on freight and
insurance are available. Unfortunately, they were not available for all years.

4 Sugar is the world International Sugar Agreement daily price, f.0.b. main Caribbean ports.

¢ Cassava is dried, f.o.b. Jakarta.

used in subdividing the foreign and domestic components of these mechanical services
(Saefudin 1983). The economic costs of tractorization and mechanical threshing consisted
of 64 percent foreign and 36 percent domestic cost.

Irrigation

Irrigationisamajorinputin the productionof rice and toaminimal extent of secondary
crops in Indonesia. The estimate of the average subsidy for irrigation services across
systems is 87 percent, based on two earlier studies (Rosegrant et al. 1987a; Djamaluddin
1978). This subsidy level is comparable to that estimated for the Philippines during the
same period (Rosegrant et al. 1987b). The economic cost of irrigation in Indonesia is
disaggregated to 64 percent foreign and 36 percent domestic components.

Labor

The shadow price or opportunity cost of labor is simply equal to the marginal value
product, that is, the marginal output of labor forgone elsewhere because of its use in the
production activity (Squire and van der Tak 1988). In a perfectly competitive economy,
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Table 16—Marketing cost from major port to major wholesale market, by region
and crop, 1986

Region Marketing Rice Corn Soybeans Cassava Sugar
(Rp/kilogram)

West Java Transport 4.00 4.00 4.00 4.00 4.00
Handling 13.04 10.01 14.53 7.53 10,19

Total (F) 17.04 14.01 18.53 11.53 14.19

(E) 15.49 12.73 16.85 10,47 12.89

Central Java Transport 4.00 4.00 4.00 4.00 4.00
Handling 13.07 10.04 14.57 753 10.19

Total (F) 17.07 14.04 18.57 11.53 14,19

(E) 1552 12.76 16.88 10.47 12.89

East Java Transport 4.00 4.00 4.00 4.00 4.00
Handling 13.04 10.01 14.53 753 10.19

Total (F) 17.04 14.01 18.53 11.53 14.19

(E) 15.49 12.73 16.85 10.47 12.89

West Sumatera Transport 4.96 4.96 496 4.96 4.96
Handling 1317 10,14 1472 7.53 10.34

Towal (F) 18.13 15.10 19.68 12.49 15.30

(E) 16,48 13.72 17.89 11.34 13.90

Rest of Sumatera Transporl 496 4.96 496 4.96 4.96
Handling 13.15 10.12 1470 7.53 10.32

Tolal (IF) 18.11 15,08 19.66 12.49 15.28

(E) 16.46 13.70 17.87 11.34 13.88

All of Sumatera Transport 4.96 4.96 4.96 4.96 4.96
Handling 13.16 10.12 14.70 7.53 10.32

Total (F) 18.12 15.08 19.66 12,49 15.28

(E) 16,47 13.70 17.87 11.34 13.88

South Sulawesi Transport 5.80 5.80 5.80 5.80 5.80
Handling 13.07 10.04 14.57 7.53 10.19

Total (F) 18.87 15.84 20,37 13.33 15.99

(E) 17.14 14.38 18.51 12.10 14.52

Rest of Sulawesi Transport 5.80 5.80 5.80 5.80 5.80
Handling 13.29 10.26 1491 7.53 10.53

Total (F) 19.09 16.06 20.71 13.33 16.33

(E) 17.34 14.59 18.82 12.10 14.83

All of Sulawesi Transport 5.80 5.80 5.80 5.80 5.80
Handling 13.24 10.20 14.82 7.53 10.44

Total (F) 19.04 16.00 20.62 1333 16.24

(E) 17.30 14.53 18.74 12.10 14.75

Kalimantan Transport 6.40 6.40 6.40 6.40 6.40
Handling 13.44 10.41 15.13 7.53 10.75

Total {F) 19.84 16.81 21.53 13.93 17.15

(I5) 18.02 15.26 19.56 12.64 15.57

Bali and Nusa Tenggara Transport 5.20 5.20 5.20 520 5.20
Handling 13.70 10.66 15.51 7.53 11,13

Total (F) 18.90 15.86 2071 12.73 1633

(E) 17.18 14.41 18,83 11.56 14.83

Rest of the region ‘Trunsport 6.40 6.40 6.40 6.40 6.40
Handhng 13.55 10.52 15.29 7.53 11.13

Tortal (F) 19.95 16.92 21.69 13.93 17.53

(L) 18.12 15.36 1971 12.64 15.92

Sources:  World Bank, Commiedity Price and Price Projections (Washington, D.C.: World Bank, various years);
unpublished data provided by BULOG (Badan Urusan Logistik), Jakarta, Indonesia.

Notes: F'= financial price: E = economic price.



Figure 13—Map of the provinces of Indonesia and the regions used for different
crops
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the :shadow price of labor would be equal to the wage. In Indonesia, widespread
interregional labor movements exist, and an increasing number of active rural family
households depend on earnings from wage labor. Although this is not a perfectly
competitive market, the geographical integration of the labor market in Indonesia
indicates that actual agricultural wages can be used as a close proxy for the economic value
of labor.

Land

Financial land rents are estimated from land rent data in the cost-of-production
surveys for 1983-86 provided by the Directorate General for Food Crops. To reflect land
quality and variability in land class by crop, average values are computed by crop for Java
and off Java. At the margin, land rents are higher in Java because they reflect better
agroclimatic conditions and the presence of infrastructure that complements the use of
land. Financial land rents are shown in Table 17. The rents are expressed on the basis of
cropping seasons, so the apparently high rents for cassava are indicative of the long length
of its growing season, averaging about 15 months.

In principle, the social or economic value of land should be equal to its highest
alternative productive use. Determining the highest alternative productive use of land for
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Table 17—Financial land rents used in the domestic resource cost analysis, 1986

South Sulawesi and

Crop/Technology Java Off Java West Sumatera
(Rps/hectare/season)

Rice

Irrigated technology 186,732 106,591 140,559
Corn

Cpen-pollinated technology 78,721 37,056

Hybrid corn technology 132,726 71,823
Soybeans

Traditional technology 132,726 71,823

Improved technology 132,726 71,823
Cassava

Traditional and improved

technology 377,124 146,082

Sugar

Medium tcchnology 393,145 180,453

Source:  Derived from Indonesia, Ministry of Agriculture, Directorate General for Food Crops, Farm Management
Surveys, 1983-85 (Jakarta: Ministry of Agriculture, 1985).

multiple crops, however, requires a complete and clear knowledge of cropping patterns,
costs, and returns of the various enterprises over time. This type of data set was not
available at the time this study was conducted. The alternative approach is to adjust the
financial rents, which reflect the market opportunity costs of land, for the effects of
government intervention. Thus, the economic value of land is estimated as the financial
rent for land, adjusted for the government input subsidies provided to farmers, which have
tended to be capitalized into financial land rents. In this study a conversion factor of 0.85
estimated by Ghanem and Walton (1984) is used to convert the financial rents to the
economic price of land for each crop.

Interest Rate

The interest rate is the payment for the use of capital. Generally, the rate varies
depending on the supply and demand of loanable funds (capital} in a given economy. As
in the estimation of the shadow prices for land and other production factors, the shadow
price of capital is the opportunity cost of money, that is, the marginal productivity of
additional investment in the best alternative uses (Squire and van der Tak 1988).

The estimation of the opportunity cost or the social rate of return for capital in
Indonesia uses the formula suggested in Monke and Pearson 1989:

i e {1} _1, (16)

where
i* = real interest rate,
i® = observed interest rate, and
S =intlation rate.
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At low interest and inflation rates, the real rate of interest can be calculated as just the
simple difference of the observed interest rate and the inflation rate, (i°- f). For the period
under study, the observed interest rates in Indonesia varied from money market and
depositrates of 15 percent to a lending rate of 21.13 percent (IMF 1988). The lending rate
of 21.13 percent is used in this report, as it reflects a long-term view of the potential
marginal rate for incremental investment in Indonesia.

Inflation, on the other hand, is calculated as the yearly changes in consumer prices, or
5.25 percent during 1986 (Asian Development Bank 1990). Thus, using the Monke
and Pearson formula, the real interest rate is calculated to be approximately 15 percent.
For the financial analysis, an interest rate of 12 percent is used. This was the actual lend-
ing rate to Indonesian farmers by agricultural financial intermediaries during the period
of the stdy,

Official and Shadow Exchange Rates

In measuring the domestic value of a tradable resource, two rates of exchange can be
used, One is the official exchange rate (OER) and the other, the shadow exchange rate
(SER). Some developing countries adopt an official exchange rate, which may be
misaligned and therefore may notreflect the true domestic value of the tradable good. The
SER instead represents the rate of exchange that will clear the supply and demand for
foreign exchange in the absence of any controls or trade restrictions.

This study used the real equilibrivm exchange rate as an approximation of SER, as
estimated by Gonzales (1991) using the omega function approach. He estimated that in
1986 the OER of Rp 1,463 to US$1.00 represented an overvaluation of 16.6 percent.
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6

ANALYSIS OF INCENTIVES AND
GOVERNMENT INTERVENTION

Historically, Indonesia has used a number of policy instruments, including govern-
ment monopolies on trade, producer support prices, and input subsidies on fertilizer and
irrigation to influence agricultural output prices and the costs of production. Indonesta’s
import substitution strategy and protection of industry resulted in a moderately overvalued
exchange rate in 1986.

As discussed in Chapter 4, the framework developed by Krueger, Schiff, and Valdés
(1988)is used in estimating the direct and indirect effects of trade, price, and exchange rate
policies on five selected food crops. The direct, indirect, and total effects of trade, price,
and exchange rate policies at the producers’ level were measured in terms of incentive
indicators, the nominal and effective protection rates, based on the 1986 cost-of-
production surveys of the Indonesian Department of Agriculture (various years b). Before
analyzing these rates, trends in the relationship between domestic and border prices are
presented.

Price Trends for Food Crops and Fertilizer

A directcomparison of historical domestic wholesale prices of food commodities with
their economic prices, translated at the official exchange rate, shows different trend
patterns for food commodities. Among the importables, the price trends of rice and com
contrasted with those of soybeans and sugar, Price trends from 1972 to 1986 indicate that
the domestic wholesale prices of rice (Figure 14) and corn (Figure 15) were generally
lower than their economic import parity prices (adjusted c.i.f. at wholesale). After 1983
for rice and 1986 for corn, however, domestic wholesale prices were slightly higher than
their import parity prices. In general, domestic rice prices have followed trends in border
prices.

The nominal protection coefficient, the ratio of domestic to parity prices at the official
exchange rate, averaged 0.83 from 1975 to 1981 and 1.14 from 1982 to 1988 for rice. A
similar pattern is observed for corn: the nominal protection coefficient averaged 0.92 from
1975 to 1981, 0.88 from 1982 to 1985, and 1.21 from 1986 to 1988. Domestic prices for
these major crops have thus been reasonably close to long-run world prices.

For soybeans (Figure 16) and sugar (Figure 17), domestic wholesale prices were
substantially higher than their import parity prices at the official exchange rate. From 1980
to 1988, the ratios of wholesale domestic prices to import parity prices averaged 1.43 for
soybeans and 1.90 for sugar.

For dried cassava, an exportable crop, domestic wholesale prices were generally
lower than export parity prices, although quality differences could account for this
disparity (Figure 18).

The output price trends point out the relative importance of domestic price policies in
determining agricultural incentives, Two aspects of prices factor in agricultural perfor-
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Figure 14—Domestic wholesale price and economic import parity (c.i.f.) price of
rice, 1972-88
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Sources:  Wholesate price data are from Indonesia, CBS (Central Bureau of Statistics), Statistical Yearbook of
Indonesia (Jakaria: CBS, various years); border price data are from World Bank, Commodity Prices and Price
Projecrions (Washington, D.C.: World Bank, various years); and transport and internal marketing cosls are
from data provided by BULOG (Badan Urusan Logistik), Yakaria, and private transport companies.

mance. One is the role of government interventions and the other relates to independent
changes in world commodity prices, which are separate from government policies
(Bautista 1990). These two aspects of prices are demonstrated by the developments in
domestic pricing and policies in Indonesia and changes in the world prices of agricultural
commodities during the decades of the 1970s and 1980s. For example, during 1974/75,
1978-81, and 1983/84, controlled domestic prices of rice and corn were generally below
world or economic prices, implying that government pricing policies have a direct
disincentive effect. It was also during these periods, however, that world prices of food
commodities were generally at high levels,

During the period examined, the domestic pricing policies (official procurement
prices for most food crops) and government monopoly in trade were responsible for
insulation of the domestic food market from changes in world prices. Indonesia also
provided substantial incentives for agricultural production through subsidies on agricul-
tural inputs. Fertilizer was the most subsidized material input during the decade. In part,
this was to support the food (rice) self-sufficiency program of the government, which
began in the early 1970s.

A comparison of domestic and economic parity prices of urea (Figure 19) and triple
sulfate (TSP) (Figure 20) from 1970 to 1986 shows that domestic prices of fertilizer were
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Figure 15—Domestic wholesale price and economic import parity (c.if.) price of
corn, 1974-88
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Sources: ‘Wholesale price data are from Indonesia, CBS (Central Bureau of Statistics), Stavistical Yearbook of
Indonesia(Jakarta: CBS, various years); border price dataare from World Bank, Commodiry Prices and Price
Projections (Washington, D.C.: World Baak, various years); and transport and internal marketing costs are

from dala provided by BULOG (Badan Urusan Logistik), Jakarta, and private transport companies.

lower than their import parity prices. Subsidies on urea and TSP fertilizer reached their
peaks during the early 1980s, ranging from 40 to 65 percent depending on the type of
fertilizer. Although time-series data on prices for other inputs are not available, data for
1985/86 indicate that the other key purchased agricultural inputs (chemicals, pesticides,
andirrigation) were also subsidized at rates ranging from 60 to 78 percent (Sacfudin 1983).

Another major reason why the government intervenes in the agricultural markets is
to provide greater annual stability in prices for both producers and consumers. Govern-
mentdomestic trade and price policies have resulted in greater stability (as shown by lower
coefficients of variation) for producers of the five food crops (Table 18). The coefficients
of variation, especially for the domestic prices of rice, soybeans, and sugar, are lower than
their import parity prices, implying more stability in the domestic prices of these
commodities, compared with world prices.

Effects on Output Prices: Nominal Protection Rates

In this section, the direct, indirect, and total effects of trade, price, and exchange rate
policies are measured at the producers’ level and disaggregated by producing provinces
and regions. The domestic prices of outputs used are average farmgate prices received by
farmers in 1985/86 by specific producing regions. The economic or border prices (c.Lf.
for importables and f.0.b, for exportables) are also defined at the farm level, adjusted for
product quality, and costs of processing, handling, transport, and marketing from the
appropriate ports and domestic wholesale markets.
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Figure 16—Domestic wholesale price and economic import parity {(c.i.f.) price of
soybeans, 1972-88
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Sources: Wholesale price data are from Indonesia, CBS (Central Burcau of Statistics), Statistical Yearbook of
Indonesia (Takarta: CBS, various years); border price data are from World Bank, Comsodiry Prices and Price
Projections (Washington, D.C.: World Bank, various years); and transport and internat marketing costs are
from data provided by BULOG (Badan Urusan Logistik), Jakarta, and private transport companies,

As discussed in Chapter 4, the direct NPRs measure the impact of direct policies (P ¢/
P, — P )P, ) as a percentage of the relative prices (P %/P,,) that would have prevailed
inthe absence of sector-specific interventions at the officiat exchange rate E,,. The indirect
NPRs, which are common to all sectors, measure the terms of trade between agriculture
and nonagriculture, as well as the effects of exchange rate misalignment. The change in
the relative price of a commaodity to the price of nonagricultural goods is an appropriate
measure of the incentives. And because trade and exchange rate policies affect the prices
of agricultural and nonagricultural goods, the total effects of nominal protection measure
the combined effects of sectoral and economy-wide price interventions in agricultural
prices (Dorosh and Valdés 1990).

The direct, indirect, and total NPRs at the producers’ level for rice, corn, soybeans,
sugar, and cassava are presented in Tables 19-23. For rice, the direct NPR was highest in
West Sumatera and the rest of Indonesia (13 percent) and lowest in South Sulawesi (14
percent) (Table 19). The indirect effect of exchange rate misalignment in 1985/86 is
estimated at —16 percent across regions, The estimated total effects of sectoral and
economy-wide policies on rice producers was small, with general output disprotection
averaging —13 percent for Indonesia, —15 percent for Java, and —13 percent off Java. At
the provincial level, the rice farmers of the outer islands of South Sulawesi and the rest of
Indonesia were clearly disprotected, with total NPRs averaging ~17 percent.
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Figure 17—Domestic wholesale price and economic import parity (c.if.) price of
sugar, 1972-88
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Sources: Wholesale prive data are from Indonesia, CBS (Central Bureau of Statistics), Statistical Yearbook of
Indonesia (Jakarta: CBS, various years); border price dataare from World Bank, Commedity Prices and Price
Projections (Washington, D.C.: World Bank, various ycars), and transport and imernal marketing costs are
from data provided by BULOG (Badan Urusan Logistik), Jakarta, and private transport companies.

Output price incentives to corn producers followed the general pattern of small total
nominal disprotection, with modestdirect protection offsetby negative indirect protection
(Table 20). Total NPRs across all producing provinces average—13 percent, whereas total
NPRs on Java were —23 percent and off Java —5 percent. At the provincial level, only the
corn farmers of Sumatera and Sulawesi had positive total NPRs in 1986.

Production of soybeans (Table 21) and sugar (Table 22) were highly protected, with
very high direct NPRs ranging from 86-114 percent across producing provinces. The high
direct NPRs for soybeans and sugar outweighed the negative indirect effects of trade and
exchange rate policies, resulting in high total NPRs of 102 for soybeans and 77 for sugar
for Indonesia.

Finally, the NPRs of cassava, the only exportable food crop examined in the study,
indicate slightly negative effects of trade, price, and exchange rate policies at the producers
level (Table 23). The average total NPR for Indonesia was —21 percent, with Java and off
Java showing total NPRs of —36 percent and -9 percent, respectively. As noted above,
however, quality differentials may account for most of this apparent disprotection,

At the Jakarta wholesale market, the NPRs for the five crops studied exhibited the
same patterns of output price protection as at the farmers’ level (Table 24). In 1985 and
1986, rice, corn, and cassava had small to moderate negative total NPRs, whereas the total
NPRs for soybeans and sugar averaged 66 percent. In 1987, however, the total NPRs for
all crops except dried cassava became positive, with total NPRs ranging from 3 to 46
percent because declines in world prices were not fully reflected in domestic price
declines.
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Figure 18—Domestic wholesale price and economic export parity (f.0.b.) price of
cassava, 1974-88
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Sources:  Wholesale price date are from Indonesia, CBS (Central Bureau of Statistics), Staristical Yearbook of
Indonesia (Jakarta: CBS, various years); border price data are from World Bank, Commodity Prices and Price
Projections (Washinglon, D.C.: World Bank, various years); and transport and internal marketing costs are
from data provided by BULOG (Badan Urusan Logistik), Jakarta, and private transport companies.

Figure 19—Domestic wholesale price and economic import parity (c.i.f.) price of
urea fertilizer, 1970-86
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Sources;  Wholesale price data are from Indonesia, CBS (Central Bureau of Statistics), Statistical Yearbook of
Indonesia (Jakara: CBS, various years); border price data are from World Bank, Commodity Prices and Price
Projections (Washington, D.C.: World Bank, various years); and transport and inlernal marketing coss are
from data provided by BULOG (Badan Urusan Logistik), Jakarta, and private transport companics,
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Figure 20—Domestic wholesale price and economic import parity (e.i.f.) price of
triple sulfate fertilizer, 1970-86
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Sources; Wholesale price data are from Indonesia, CBS (Central Bureau of Statistics), Statistical Yearbook of
Indonesia (Jakarta: CBS, various years); border price data are from World Bank, Commodiry Prices and Frice
Projections (Washington, D.C.: World Bank, various years); and transport and internal marketing costs are
from data provided by BULOG (Badan Urusan Logistik}, Jakarta, and private transport companies.

Effective Protection Rates

The effective protection rates (EPRs) measure the net effects of government interven-
tion on both outputs and inputs, as reflected in value added. The estimated EPRs to rice

Table 18—Coefficients of variation of prices and correlation coefficients between
wholesale and economic parity prices, 1972-88

Commodity/ Domestic Wholesale Economic Parity Correlation
Fertilizer Price Price Coefficient
Rice 8.14 54.27 0.25
Corn 13.23 3223 0.26
Soybeans 905 28.28 -0.32
Sugar 16.84 57.33 0.003
Cassava 16.83 18.96 -0.35
Urea 28.39 38.14 0.42
Tripie sulfate 28.39 32,05 0.15

Sources: World Bank, Commodity Price and Price Profections (Washington, D.C.. World Bank, various years);
unpublished dala provided by BULOG (Badan Urusan Logistik), Jakarta, Indonesia.

Notes:  Prices are deflated by the wholesale price index (excluding petroleum), instead of the nonagricultural price

index, because the latier has limited numbers of observations, The economic parity price is based on the £.0.b,
price for cassava; (he others are import perily prices (adjusted c.if. prices ai the final wholesale market).
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Table 19—Direct, indirect, and total nominal protection rates to rice producers, by
region, import substitution scenario, 1986

Region Direct Indirect "Fotal
(percent)
Wesl Java -5 -i6 =20
Central Java 7 -16 -10
East Java 3 -16 -13
West Sumatera 13 -16 -5
Rest of Sumaltera 10 -16 -8
South Sulawesi -14 -16 -28
Rest of Sulawesi -2 -16 -18
Rest of Indonesia 13 -16 -5
Java 1 -16 )
Qff Java 4 -16 -13
Indoaesia 3 -16 -13

Note: NPR, = NPR, + NFR, + {NPR, x NPR)), where NPR, is the total nominal proiection rate, NPRn is direct,
and NPR iy indirect.

Table 20—Direct, indirect, and total nominal protection rates to corn producers, by
region, import substitution scenario, 1986

Region Direct Indirect Total
{percent)
West Java ~7 -16 -22
Central Java -8 -16 -23
East Java -9 -16 -24
Sumatera 21 -16 2
Sulawesi 27 -16 7
Kalimantan 15 -16 -3
Bali and Nusa Tenggara -6 -16 21
Java -8 -16 23
Off Java 13 -16 -5
Indonesia 4 -16 -13

Note: NPR,=NPR, + NPR+ (NPR % NPR ), where NPR, is (e total nominal protection rate, NPR ) is direct, and
NPR, is indirect.

Table 21—Direct, indirect, and total nominal protection rates to soybean producers,
by region, import substitution scenario, 1986

Region Direct Indirect Total
(percent)
West Java 153 -16 114
Central Java 150 ~16 110
East Java 147 -16 107
Sumaltera 140 -16 102
Sulawesi 121 -16 86
Kalimantan 145 ~16 106
Bali and Nusa Tenggara 125 -16 89
Java 151 -16 111
Off Java 133 -16 96
Indonesia 140 -16 102

Note: NPR, = NPR, + NPR, + (NPR, x NPR)), where NPR_ 15 the total nominal protection rate, NPR , is direct,
and NPR, is indirect.

62



Table 22—Direct, indirect, and total nominal and effective protection rates to sugar
producers and millers, by region, import substitution scenario, 1986

Protection Rates Java Off Java Indonesia
{percent)

Nominal protection rates
Direct 109 113 111
Indirect -16 -16 -16
Total 76 T 17

Effective protection rates
Direct 250 256 253
Indirect -16 -16 -16
Total 194 199 197

Note: NPR, = NPR, + NPR, + {NPR,, x NPR)), where NPR_ is the total nominal protection rate, NPR,, is direct,
and NPR, is indirect.

Table 23—Direct, indirect, and total nominal protection rates to cassava producers,

by region, 1986
Region Direct Indirect Total
(percent)
West Java -29 : ~16 -40
Central Java -24 -16 -36
East Java -18 -16 -31
Sumatera -1 -16 -17
Sulawesi 14 -16 —4
Kalimantan 15 ~16 -3
Bali and Nusa Tenggara 6 ~16 -11
Java -24 -16 -36
Qff Java 8 -16 =
Indonesia ] ~-16 =21

Note: NPR, = NPR, + NPR, + (NPR, x NPR/), where NPRy is the total nominal protection rate, NPR,, is direct,
and NPR, is indirect,

Table 24—Direct, indirect, and total nominal protection rates of selected food crops
at the Jakarta wholesale market, 1985-87

Year/Commodity Direct Indirect Total
{percent)
1985
Rice k5 -i6 -3
Corn -10 -i6 24
Soybeans 44 -16 21
Sugar 173 -16 129
Cassava -1 -16 -17
1986
Rice 12 -16 -6
Corn -6 -16 =21
Soybeans 3 -16 10
Sugar 81 -16 52
Cassava -35 -16 -45
1987
Rice 19 -16 4}
Corn 36 -16 14
Soybeans 61 -16 35
Sugar 62 -16 36
Cassava -40 ~-16 ~50
Note: All commodities except cassava are importables.
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Table 25—Direct, indirect, and total effective protection rates to rice producers, by
region, import substitution scenario, 1986

Region Direct Indirect Total
(percent)
West Java 10 -16 -8
Central Java 26 -16 6
East Java 22 -16 2
West Sumatera 44 -16 21
Rest of Sumatera 40 -16 18
South Sulawesi 4 -16 -13
Rest of Sulawesi 23 -16 3
Rest of Indonesia 46 -16 23
Java 19 -6 0
Off Java 31 -16 10
Indonesia 26 -16 6

Note: EPR,= EPR,+ EPR + (EPR, x EPR,), where EPR,.is the total effective protection rate and EPR, is direct
and EPR, indirect.

producers are shown in Table 25. The total EPR across rice-producing provinces was 6
percent, with Java neutral (0) and off Java at 10 percent EPR. Off Java, the rice producers
of the regions of Sumatera and the rest of Indonesia had the highest total EPRs, ranging
from 18 to 23 percent. These results were in contrast to the negative total NPRs for rice
producers in these off-Javaregions. The high input price subsidies on fertilizer, chemicals,
and irrigation in rice production more than offset the modest output price disprotection.

The total EPRs for corn producers followed the same pattern as their NPRs (Table 26).
Although the magnitude differed overall, the corn producers of Indonesia had negative net
producers’ incentives, averaging —6 percentduring the period. The Java corn farmers were

Table 26—Direct, indirect, and total effective protection rates to corn producers, by
region, import substitution scenario, 1986

Technology/Region Direct Indirect Total
{percent)
Open-pollinated corn
West Java -3 ~16 -19
Central Java -1 -16 -17
East Java 1 -16 -15
Sumatera 30 -16 9
Sulawesi 31 -6 10
Kalimantan 18 -16 -1
Bali and Nusa Tenggara -3 -16 -19
Java -1 -16 -17
Off Java 19 -16 0
[ndonesia 11 -16 -7
Hybrid corn
Central Java -3 -16 -19
East Java -3 —-16 -19
Sulawesi 39 -16 17
Java -3 -16 -19
Off Java 22 -6 2
Indonesia 12 -16 -6

Note: EPR, = EPR), + EPR + (EPR,, x EPR,), where EPR_ is the total effective protection rale and EPRD is direct
and £PR, indirect,



more disprotected (—17 percent for open-pollinated and —19 percent for hybrid corn) than
the off-Java producers () percent for open-pollinated and 2 percent for hybrid), as shown
by their total EPRs. Since corn production is basically rainfed in Indonesia and utilizes
relatively small amounts of fertilizer compared with rice production, input price subsidies
on fertilizer had little effect on the total value added of corn production.

Soybean (Table 27) and sugar producers (Table 22) enjoyed high total EPRs during
1986. The average total EPRs across the Java and off-Java regions were 147 percent for
soybean production (an average of traditional and improved technology) and 197 percent
for sugar production. The highly favorable output price protection was reinforced by input
subsidies.

Finally, the total EPRs for cassava producers averaged —20 percent for Indonesia,
—35 percent for Java, and -7 percent off Java (Table 28). During the period, cassava
producers in the three Java provinces were apparently disprotected, with total EPRs
ranging from -3 1 to —40 percent. Again, quality differences may account for much of this
apparent disprotection.

In summary, the incentive pattern resulting from government trade, price, and
exchange rate policies indicates low-to-moderate disprotection to the producers of cassava
and corn, moderate production incentives for rice producers, and very high protectionrates
for the producers of sugar and soybeans.

Table 27—Direct, indirect, and total effective protection rates to soybean producers,
by region, import substitution scenario, 1986

Technology/Region Direct Indirect Total
(percent)
Traditional technology
Wesl Java 181 -16 136
Central Java 192 -16 145
East Java 213 -16 163
Sumatera 220 -16 169
Sulawesi 168 -6 125
Kalimantan 170 -16 127
Bali and Nusa Tenggara 162 -6 120
Java 195 ~l6 148
Off Java 176 -6 132
Indonesia 183 -6 138
Improved technology
Central Java 225 -6 173
East Java 227 -16 175
Java 222 ~16 170
Indonesia 205 -16 156

Note: EPR,I,, = [:'PRD + EPR., +(EPR, % EPR,), where EPRT is the total effective protection rate and EPR , is direct
and PR, indirect,
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Table 28—Direct, indirect, and total effective protection rates to cassava producers,
by region, export promotion scenario, 1986

Technology/Region Direct Indirect Total
{percent)
Traditional technology
West Java 29 -16 -40
Central Java =23 -16 -35
East Java ~18 -16 -31
Sumatera -1 -16 =17
Sulawesi 14 -16 4
Kalimantan 15 ~-16 -3
Bali and Nusa Tenggara 6 ~16 ~-11
Java -23 -16 ~35
Off Java 9 -16 -8
Indonesia -5 -16 -20
Improved technology
Central Java 22 -16 34
East Java -17 ~-16 -30
Sumatera 2 -16 -14
Java -23 -16 -35
Off Java 12 -16 -6
Indonesia 3 -16 -19
Note: EPR, = EPR, + EPR + (EPR;, x EPR)), where EPR,is the total effective protection rate and PR, is dircet

and EPR, indirect.
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7

REGIONAL COMPARATIVE ADVANTAGE OF
FOOD CROPS

To provide indicators of comparative advantage and economic incentives for the
Indonesian food-crop subsector, this analysis focuses on the regional level for several
reasons. Resource endowments, agroclimatic patterns, distance to market outlets, and
levels of infrastructure development, all of which may vary across regions, are major
determinants of comparative advantage. Atleast some of this variability is captured in this
analysis. Many developing countries, including Indonesia, implement input-output pric-
ing policies (such as subsidies, taxes, and price supports) on a national basis for easier
administration, but understanding of the effects of these policies at regional levels is
sometimes limited. Regional analysis permits assessment of the net effects of government
price policies at regional, commodity, and technological levels (to the extent that the data
base permits). There are eight regional groups for rice and seven different ones for corn,
soybeans, and cassava. Sugar is grouped only into Java or off Java categories.

Rice Production

As noted earlier, there has been remarkable growth inrice production over the past two
decades. This was due to several interrelated factors: the government’s intensified
production programs (BIMAS, INMAS, and INSUS) aimed at attaining self-sufficiency
in food; the adoption of modern rice varieties; expansion of irrigated areas; high
subsidization of fertilizers, pesticides, and credit and extension services; and initiation of
a price support system for rice. The challenge for the future is to maintain efficient
productive capacity with appropriate policies and economically justifiable investments in
the rice sector. This has become increasingly difficult for Indonesia due to the success of
the green revolution inrice, which has led to a continuing deterioration in the world market
price for rice. The problem has been accentuated by declining government revenues from
oil exports, which were the major source of the Indonesian agricultural development
budget. These recent developments highlight the need to reexamine the financial and
economic viabilities of the rice production systems in Indonesiarelative to alternative crop
production systems.

Rice productionin Indonesiacan generally be characterized as anirrigated, smallholder
production system using intensive purchased inputs and labor, Java has the most intensive
rice production system in Indonesia. The high government subsidies on fertilizer and
chemical inputs'® also made fertilizer and pesticide use financially attractive to rice
farmers. Onaverage, yiclds are above most of the national rice yields of the rice-producing
countries of Asia,

"Subsidies on chemicals were removed during the 1988/89 cropping scason. Instead, Indonesia has opted to pursue the
integrated pest management approach 10 pest contrel.
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Yields, Prices, and Financial Profitability

Paddy yields, prices, and financial costs for rice production reflect regional variations
in production technologies, proximity to major trading centers, and the state of develop-
ment in market infrastructure (Table 29). For example, in 1986 the farmgate paddy price
was highest in the deficit regions (rest of Indonesia), at Rp 211 per kilogram. In contrast,
South Sulawesi, a surplus region, had the lowest farmgate price of Rp 151 per kilogram.
Across the eight regions, the average paddy price received by farmers was about Rp 183
per kilogram.

The yields per hectare were highest in East Java at 5.0 tons of paddy per hectare,
followed by Central Java with 4.8 tons and West Java with 4.5 tons per hectare (Table 29).
Waest Sumatera and South Sulawesi of the outer islands also had yields of more than 4 tons
per hectare, whereas the rest of the regions had yiclds from 3 to 4 tons per hectare.

Rice production across the eight regions was financially profitable. Net financial farm
incomes per hectare, under the import substitution model, ranged from a high of Rp
441,012 in Central Java to a low of Rp 164,692 in the rest of Sulawesi. At wholesale, the
financial net profits were also highly favorable across regions, averaging Rp 526,152 per
hectare for Java and Rp 443,912 per hectare off Java.

Economic Efficiency

Estimates of the economic efficiency indicators for the regional rice production
systems in Indonesia under different trade regimes are shown in Table 30. At the average
official exchange rate of Rp 1,463 10 US$1.00in 1986 and a c.i.f. adjusted border price of
rice ranging from US$203-$221 per ton (depending on the specific region and trade
regime), domestic rice production in general is economically competitive with imports.
This competitiveness is indicated by positive net economic profits and resource costratios
(RCRs) of less than one. Maintenance of this comparative advantage of course depends
on developments in the world trade of rice and on Indonesia’s capacity to sustain and
improve the prevailing rice production systems.

However, with a long-run projected export rice price of US$153 per ton (f.ob.)
(adjusted for quality based on the World Bank 1995 projected price of US$173 per ton, 5
percent broken Bangkok), as the border price, and given the 1985/86 cost structures of
regional rice production systems in Indonesia, the results indicate that Indonesia has little
or no comparative advantage in exporting rice. The eight regions analyzed show no
comparative advantage in exporting rice, as shown by the RCRs for Indonesia as a whole,
which average 1.12 (Table 30).

Sustainability of Comparative Advantage

Under what technological and economic conditions can Indonesia sustain compara-
five advantage in rice production? Given the quality of rice that Indonesia currently
produces, the regional cost of production, and the 1986 border prices of rice, it is efficient
to produce rice as an import substitute, including trade from surplus to deficit regions in
Indonesia. The relatively low estimated break-even yields for rice production under the
import substitution and interregional trade regimes across regions demonstrate this point
(Table 31). These break-even yields were generally lower than the actual rice yields by
region, implying that the current rice production technology of Indonesia has reached a
degree of maturity sufficient to maintain economic efficiency in domestically producing
rice as an import substitute, In the same manner, given the 1986 technology in the regional
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Table 31—Break-even yield and border prices in irrigated rice production, by
technology, region, and trade regime, 1986

Break-even Border Price

Actual
Technology/ Trade Actual Break-even Border Price, c.if. f.o.b.
Region Regime Yield Yield c.i.f. Adjusted Adjusted Source
(metric ton/hectare) (US$/metric ton)

Irrigated
West Java IRT 4516 3.165 20291 146.69 108.48
East Java IRT 4 984 3.408 202.91 145.10 106.89
Wesl Sumatera IRT 4.187 3.402 205.74 171.93 130.89
South Sulawesi IRT 4.195 2.989 208.47 157.08 113.31
Java IRT 4.765 3.205 20291 142,21 104.00
Off Java IRT 3.751 3.032 207.11 172.76 130.36
Indonesia IRT 4,131 3.088 205.01 158.96 118.65

Irrigated
West Java IS 4516 3.126 20529 146.69 106.10
Central Java 1S 4.796 3.057 20291 135.45 97.24
Easl Java I8 4.984 3.358 202,91 142.45 104.24
Wesl Sumnatera 18 4.187 3.254 205.18 163.17 122.69
Rest of Sumatera 15 3.594 2.858 205.74 167.09 126.05
South Sulawesi 1S 4,195 2.858 20998 150,34 1053.06
Rest of Sulawesi IS 3.551 3.006 2(19.98 181.29 136.01
Rest of Indonesia I8 3.228 2.626 221.13 184.02 127.59
Java 1S 4.765 317t 203.70 141.07 102,07
Off Java 1S 3.751 2.863 210.40 165.41 119.71
Indonesia I 4,131 2.980 207.89 155.20 112.01

Irrigated
West Java EP 4516 4,698 153.00 158.15 [58.15
Central Java EP 4,796 4.472 153.00 144.45 144,45
East Java EP 4.984 4923 153.00 151.45 151.45
Wesl Sumatera EP 4.187 4.840 153.00 172.71 1mm
Rest of Sumatera EP 3.594 4.265 153.00 176.63 176.63
South Sulawesi EP 4.195 4452 153.00 160.35 160.35
Rest of Sulawesi EP 3551 4,683 153.00 191.31 191.31
Rest of Indonesia Ep 3.228 4.334 153.00 194,38 19438
Java EP 4,765 4.085 153,00 150.88 150.88
Off Java EP 3.751 4.432 153.00 175.30 175.30
Indonesia EP 4.131 4,532 153.00 165.07 165.07

Sources: Basic data from Indonesia. CBS (Central Bureau of Statistics), Statistical Yearbook of Indonesia (Jakarta:
CBS, various years). World Bank, Commodiry Price and Price Projections (Washington, D.C.: World Bank,
various years).

Notes: IRT is interregional trade, IS is import substitution, and EP is export promotion.

rice production systems in Indonesia, the break-even border price of rice can range from
US$107 to US$131 per ton (f.0.b.) under the interregional trade regime and from US$97
to US$136 per ton (f.0.b.) under the import substitution trade regime. The relationship
between technology (average yields for Indonesia) and border prices, on the one hand, and
the RCRs under the two trade regimes, on the other, are graphically shown in Figures 21
and 22. The relationship between RCR and border prices is also shown in Figure 22.
Except for Central and East Java, which have only marginal competitiveness,
Indonesia appears to have no comparative advantage as a rice exporter at long-term world
prices, according to the sensitivity analysis. Despite the devaluation in 1986, increases in
input and marketing and transport costs rapidly reduced gains in competitiveness.
Relatively slow projected productivity growth tends to weaken competitiveness.
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Figure 21—Sensitivity of resource cost ratio values to changes in yield levels of
irrigated rice under export promotion and import substitution trade
regimes, 1986
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Note: The actual yield level is 2.69 metric tons per hectare.

The long-run prospect for Indonesia to exportrice should also be viewed in the context
of the international rice trade. The international market for rice is thin and unreliable
(Siamwalla and Haykin 1983). Until recently Indonesia was a major importer in the
international rice trade. Withdrawal of Indonesia from the world rice market as an importer
has partly contributed to the current rice glut and deterioration of world market prices, If

Figure 22—Sensitivity of resource cost ratio values to changes in border prices of
irrigated rice under export promotion and import substitution trade
regimes, 1986
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Notes: The actual border price is US$153.00 per metric ton and US$207.89 per metric ton under import substitution.
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Indonesia attempts to become a major rice exporter in an already thin market, it will likely
drive down world prices still further. Finally, the market for low-quality Indonesian rice
is limited. Indonesia could attempt to produce high-quality rice for export, but the
development needed for such a strategy would require a long gestation period with highly
uncertain payoffs, and therefore cannot be viewed as a short- or medium-term solution.

Corn Production

Corn production had an impressive annual growth rate of 4.6 percent during the past
two decades. This growth can be attributed to yield increases as a result of the introduction
of improved open-pollinated varieties and greater use of fertilizer on corn. Locally bred
varieties such as Harapan and Arjuna, which have partial resistance to downy mildew and
are fertilizer responsive, have boosted the yield potentials in corn production. Hybrid corn
seeds were also introduced in the early 1980s but adoption to date among small corn
farmers is still limited. Corn is consumed as food, largely by those in the bottom fifth of
the Indonesian income distribution in rural areas. But corn’s use as feed in the growing
chicken industry and its potential as an export crop are more important in the long-run
expansion of corn demand than its use as food.

Financial Profitability

Corn prices at the farm level vary widely by regions in Indonesia (Table 32). Farmgate
prices ranged from Rp 130 to Rp 184 per kilogram in 1986, and wholesale corn prices
ranged from Rp 148 to Rp 210 per kilogram across regions. The total cost of production
at the farm level for the open-pollinated varieties ranged from about Rp 126,900 per
hectare to Rp 222,700 per hectare. The average cost per hectare was higher for hybrid
varieties than for the open-pollinated varieties, ranging from Rp 271,700 per hectare toRp
330,000 per hectare. However, because of relatively higher yields, the average net farm
income from hybrid corn production was also higher than that from open-pollinated corn
production in the same regions—Rp 225,700 per hectare with hybrids compared with Rp
80,200 per hectare with open-pollinated corn.

The average price of corn has generally beenin the band between f.0.b. and c.1.f. prices
in recent years. This is reflected in the moderately negative NPR relative to the c.i.f. price,
but positive NPR relative to the f.o.b. price (Table 20). Seasonal corn price variability is
so pronounced, however, that prices are often at or below the f.0.b. price immediately after
harvest, rising above ¢.i.f. prices during the off-season.

Economic Performance

The economic indicators for corn production by region and production systems show
that Indonesia has a comparative advantage in domestically producing corn as an import
substitute. Computed at the 1986 average border price of US$115 per ton (c.i.f.) across
regions under the import substitution and interregional trade regimes, the RCRs are all less
than unity, ranging from 0.51 to 0.80 (Table 33). Bali and Nusa Tenggara and Sumatera
appear to have the most economically efficient open-pollinated corn production systems,
with RCRs of 0.51 and 0.58, respectively, for the import substitution trade regime. In
general, as shown by their RCRs, the economic performance of the hybrid corn production
systems was higher than that of open-pollinated corn in the regions where both production
technologies were present.
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Moreover, the DRC estimates show that, given the 1986 corn input-output production
coefficients and a 1995 projected corn border price of US$68 per ton, Indonesia has no
comparative advantage in exporting corn. The RCRs for both the open-pollinated and
hybrid corn production systems are greates than one, implying comparative disadvantage
(Table 33). However, sensitivity analysis shows that Indonesia could have comparative
advantage in corn exports, particularly with improved technology, if the f.0.b. price would
climb to US$84 per ton (Table 34). Although some of the gains from the 1986 devaluation
were reduced by costincreases, projected strong growth in corn yields could also achieve
this competitiveness, The target should be off-Java hybrid production systems that have
a higher comparative advantage than open-potlinated corn either on or off Java (Figures
23 and 24). A key to developing significant export capability is improvement in
postharvest drying and storage, in order to maintain grain quality.

Soybean Production

Soybeans are an increasingly important comnodity in the Indonesian diet, consumed
in the form of tofu (bean curd), tempe (fermented soybeans), or other soybean derivatives.
To satisfy domestic demand, the government of Indonesia imports soybeans but restricts
imports to maintain high domestic prices. For example, during the period 1983-85, an
average of 374,000 tons of soybeans each year were imported for food. In addition,
soybean meal imports averaged 167,000 tons.

Since Indonesia imports both dried soybeans and soybean meal, production of dried
soybeans and integrated processing of domestically produced soybeans into soybean
meals are analyzed here. Unfortunately, no data on soybean crushing costs were available
for the study period. Because of this data problem, the average processing costs of two
soybean plants in the Philippines, with a total rated capacity of 600 tons of soybeans per
day, were used to provide indicative results,

In this analysis, the border price of domestically produced beans is discounted 25
percent relative to world prices because the quality of domestically produced soybeans is
inferior to the imported ones for some uses. Domestically produced soybeans are used for
making tofu, tempe, and soy sauce. The tempe industry prefers imported soybeans to
domestically produced beans because the imported beans are farger and of better quality.
Imported soybeans significantly outyield domestically produced soybeans in tempe
production (Santoso et al. 1986). Domestically produced soybeans are also inferior for
processing into feed rations because they are smaller and more fibrous than the imported
beans. Domestic beans are more competitive in the tofu industry, which uses both types
of beans, and in the soy sauce industry, where the taste of the domestic beans is preferred.

In crushing soybeans, two products are extracted: soybean meal and soybean oil. A
tonof dried soybeans yields 774.2 kilograms of meal, 176.4 kilograms of oil, 20 kilograms
of impurities, and 29.4 kilograms of processing waste. The estimated financial processing
costis US$40.15 per ton of dried beans, net of impurities. This is approximately Rp 59,000
per ton, using the 1986 exchange rate. In computing for the economic returns, the
economic value of soybean oil is also included.

Financial Profitability

The financial viability of soybean production is shown in Table 35. Two types of
production technologies——traditional and improved—are analyzed. In the farm samples,
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Table 34—Break-even yield and border prices in corn production, by technology,
region, and trade regime, 1986

Actual Break-even Border Price
Border Price, —— e

Technology/ Trade Actual DBreak-even c.i.f cif f.o.h.
Region Regime Yield Yield Adjusted Adjusted  Source
(metric ton/hectare) (US$/metric ton)
Open-pollinated
Central Java IRT 1.999 1.493 110.01 86.97 51.96
East Java IRT 1.904 1.554 110.01 93.85 58.84
Sumatera IRT 1.863 1.224 110.01 78.24 43.23
Sulawesi IRT 1.510 0.896 117.08 79.20 37.12
Bali and Nusa Tenggara IRT 1.382 0.775 121.38 7742 3L04
Java IRT 1.876 1.512 110,01 92.68 51.67
Off Java IRT 1,476 0918 116.16 80.12 38.96
Indonesia IRT 1.647 1.163 113.70 86.41 41,71
Hybrid
Central Java IRT 3.500 2.337 110.01 79.79 4478
East Java IRT 3.500 2439 110.01 83.39 48.38
Sulawesi IRT 3.500 1.977 117.08 76.53 34.45
Java IRT 3.500 2.351 110.01 80.68 45.67
Off Java IRT 3.500 1.922 116,16 73.19 3203
Indonesia IRT 3.500 2473 113.70 78.47 39.77
Open-pollinated
West Java IS 1.725 1.282 112.39 85.70 48.31
Central Java IS 1.999 1.364 110.01 78.39 43.38
East Java 18 1.904 1.382 110.01 8292 4791
Sumatera 18 1.863 1.114 112,90 7201 34.11
Sulawesi 8 1510 0.878 111.00 7124 35.24
Kalimantan 18 1.147 0.669 121.38 75.20 28.82
Bali and Nusa Tenggara IS 1,382 0.685 127.57 70.47 17.90
Java IS 1.876 1.342 110.80 82.16 46.36
Off Java IS 1.476 0.831 118.21 7225 29.04
Indonesia 1S 1.647 1.047 115.04 7740 37.36
Hybrid
Central Java IS 3.500 2.136 11001 71.21 36.20
East Java IS 3.500 2.169 110.01 7245 37.44
Sulawesi IS 3.500 1.937 111.00 68.57 3257
Java IS 3.500 2,087 110.80 70.16 34.36
Off Java IS 3.500 1.741 118.21 65.33 22,12
Indonesia I8 3.500 1.955 115.04 69.46 29.42
Open-pollinated
West Java EP 1.725 2.650 68.00 9491 94,91
Central Java EP 1.999 2.674 68.00 85.15 85.15
East Java EP 1.904 2.730 68.00 89.67 89.67
Sumatera EP 1.863 2.288 68.00 79.31 7931
Sulawesi EP 1.510 1.712 68.00 74.53 74.53
Kalimantan LP 1.147 1.503 68.00 8332 83.32
Bali and Nusa Tenggara LEP 1.382 1.678 68.00 77.90 71.90
Java EpP 1.876 2.686 68.00 89.73 8913
Off Java EP 1.476 1.805 68.00 78.79 78.79
Indonesia EP 1.647 2.195 68.00 84.38 84.38
Hybrid
Central Java EP 3.500 4.187 68.00 7196 77.96
East Java EP 3.500 4285 68.00 79.21 79.21
Sulawesi EP 3.500 3.177 68.00 7186 71.86
Java EP 3.500 4177 68.00 7173 71.73
Off Java EP 3.500 3779 68.00 71.86 71.86
Indonesia EP 3.500 4,100 68.00 76.44 76.44

Sources:  Dasic data from Indonesia, CBS (Central Bureau of Statistics), Sratistical Yearbook af Indonesia (Jakarta:
CBS, various years); World Bank, Commodity Price and Price Projections (Washington, D.C.: World Bank,
vartous years),

Notes:  IRT is interrepional trade, IS is imporl substitution, and EP is export promotion.
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Figure 23—Sensitivity of resource cost ratio values to changes in yields of open-
pollinated corn, Java and off Java, 1986
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traditional soybean production technology has yields ranging from 0.8 ton per hectare
(Kalimantan) to 1.0ton per hectare (Central and East Java). Improved soybean technology
has yields of 1.6 tons per hectare. However, with improved technology, the costs of
material inputs (such as fertilizer) and labor are also higher. Margins between farmgate
and wholesale prices are high for soybeans, averaging 21 percent. The financial data also

Figure 24—Sensitivity of resource cost ratio values to changes in yields of hybrid
corn, under an export promotion trade regime, 1986
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Note: OnJava, the actual yield is 3.50 metric Lons per hectare; off Java, the actual yield is also 3,50 metric tons per
hectare,
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show that the improved soybean production system has the highest net farm financial
income, averaging Rp 406,000 per hectare. Among the traditional soybean production
systems in the region in 1986, East Java had the highest net farm income of Rp 195,960
per hectare, followed by Bali and Nusa Tenggara at Rp 192,226 per hectare. Soybean
production in West Java has the lowest net financial farm income of all at Rp 75,592 per
hectare.

Imports of soybeans and soymeals are controlled by BULOG, the national logistics
(planning) agency, which also controls soybean pricing policies. Historically, the output
price of soybeans is highly protected in Indonesia. That the total EPRs for soybeans are
also very high implies that soybean producers benefit from domestic trade and pricing
policies.

Economic Performance

Economic indicators regarding the production of dried soybeans are presented in
Table 36. As noted earlier, to account for quality differences between domestically
produced soybeans and imports, the border price of the domestically produced soybeans
is adjusted downward. Given the current statc of soybean production technology and
production costs across regions, Indonesia in general has no comparative advantage in
producing dried soybeans as animport substitute. This comparative disadvantageis shown
by RCRs well above unity across regions in 1986, Such noncompetitiveness is also found
in a more recent study (Pribadi and Sampath 1990).

Sensitivity analysis also indicates that even if the currently available improved
soybean production technologies were more widely adopted, Indonesia lacks a compara-
tive advantage because additional inputs have only a limited incremental impact on
soybean yields. One of the major constraints that impede the economic viability of soybean
production in Indonesia is the lack of quality seeds widely adapted to the agroclimatic
conditions of Indonesia.

The analysis of the feasibility of integrating domestic production of soybeans with
crushing and processing of dried beans into soybean meal and soybean oil under import
substitation also indicates that Indonesia has no comparative advantage in pursuing this
economic activity. The RCRs are all much greater than one, implying a comparative
disadvantage (Table 37). However, these results should be interpreted with caution until
soybean-crushing cost data become available for Indonesia.

Yields Needed to Attain Efficiency

Under current soybean production technology, Indonesia has no comparative advan-
tage in production of dried soybeans for import substitution, for export, or for domestic
processing of soybean meal. Under the production system using traditional technology,
soybean yields on the average shouid notbelower than 1.24 tons per hectare for Indonesia
to attain comparative advantage in domestically producing soybeans as a substitute for
imports (Table 38). Under the improved technology system, the break-even point for
yields of soybeans to be anefficientimport substitute is about 1.835 tons per hectare, given
the current border price adjusted for quality of imported soybeans. The break-even yields
for domestic soybean production to be efficient as an export crop are much higher, 2.731
tons per hectare underimproved technology and an averageof 1.849 tons per hectare under
traditional production technology (Table 38).
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Table 38—Break-even yield and border prices in soybean production, by technol-
ogy, region, and trade regime, 1986

Actual DBreak-even Border Price
Border Price,
Technology/ Trade Actual DBreak-even cif il f.o.h.
Region Regime Yield Yield Adjusted Adjusted Source
(meiric ton/hectare) (US$/metric ton)
Traditional
Central Java IRT 1.019 1.576 144.81 213.60 169.77
Hast Java IRT 1.060 1.730 144.81 220.54 176.71
Bali and Nusa Tenggara  IRT 0.875 1.081 164.33 198.27 12842
Java IRT 0.964 1.621 144.81 22841 184.58
Off Java IR 0.858 1.063 164.33 198.69 128.84
Indonesia IRT 0.903 1.330 151,32 212.67 160.17
Improved
Central Java IRT 1.600 2,059 14481 180.85 137.02
Fast Java IRT 1600 2214 144 81 190,75 146.92
Java IRT 1.600 2,083 144 81 181.83 138.00
Indonesia IRT 1.600 1.964 151.32 180.83 128.33
Traditional
West Java I8 0.813 1.414 146.60 248.65 202.44
Central Java I8 1.019 1.476 144.81 205.02 161,19
East Javy IS 1.060 1.552 144.81 206.74 16291
Sumatera » IS 0.833 1.227 147.87 211.80 163.89
Sulawesi 18 0.939 1.194 150.69 187.21 135.54
Kalimantan 18 0.785 0.944 157.12 186,77 126.53
Bali and Nusa Tenggara 1S 0.875 1.037 164 .33 192.15 122.30
Java IS 0.964 1470 145.41 21646 171.84
Off Java I8 0.858 1.080 155.00 191.60 134.18
Indonesia 1S 0.903 1.242 150.89 203,11 151.18
Improved
Cenlral Java 18 L600 1.927 144,81 172,27 128.44
East Java 18 1.600 1.985 144 81 176.95 133.12
Java 8 1.600 1.889 145.41 169.88 125.26
Indonesia I8 1.600 1.835 150.89 17127 119.34
Traditional
West Java EP 0.813 2.052 115.31 260.25 260.25
Central Java Ep 1.019 207 115.31 214.15 214.15
East Java EP 1.060 2.183 115.31 21588 215.88
Sumatera EP 0.833 1.784 115.31 22148 221.48
Sulawesi EP (0.939 1.803 11531 197.37 197.37
Kalimantan EP 0.785 1.468 115.31 19727 197.27
Bali and Nusa Tenggara  KEP 0.875 1.707 1153.31 201.97 201.97
Java Ep 0.964 2.088 115.31 226.41 226.41
Off Java EP 0.858 1.664 115.31 201.64 201.64
Indonesia EP 0.903 1.849 115.31 213.11 213.11
Improved
Ceniral Java P 1.600 2.705 115.31 18141 181.41
Last Java P 1.600 2.793 115.31 186.09 186.09
Java P 1.600 2.684 115.31 179.84 179.84
Indonesia EP 1.600 2,731 115.31 181.27 181.27

Sources:  Basic data from Indonesia, CBS {Central Burcau of Statistics), Statistical Yearbook of Indonesia (Jakarta:
CBS, various years), World Bank, Commodiry Price and Erice Projections (Washington, D.C.: World Bank,
various years),

Notes:  IRT is interregional (rade, 18 is import substitution, and EP is export prometion.
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Cassava Production

For several years, dried cassava has been one of the major commodity exports of
Indonesia. In recent years, the domestic demand for cassava starch in foods has increased
rapidly in Indonesia, partly contributing to Indonesia’s failure to meet its quota for cassava
exports to the European Community. The other main reason is the shiftin cultivation from
cassava to rice and other crops such as soybeans and corn in some regions due to the
relative financial profitability of these crops. In addition, area targeting has been pursued
by Indonesia as a mechanism to induce farmers to plant soybeans and sugar. The
traditional cassava production system in Indonesia is basically low technology. Farm
yields are relatively low—about 9-11 tons per hectare—and material inputs such as
fertilizer are not extensively used (Table 39). Often, cassava is intercropped with other
upland crops such as corn, peanuts, and bananas. For the improved cassava production
technology, yields are higher, averaging 22 tons per hectare of fresh cassava. Fertilizer and
other material input costs are three times those of the low-technology cassava.

Cassava is sold as fresh cassava root and as gaplek (dried cassava). Some roots are
processed into cassava starch, which is used in industry in making plywood and textiles
and as an ingredient in cooking krupuk, a snack food with high income elasticity
throughout Indonesia (Falcon etal. 1984). The European Cominunity, the major importer
of dried cassava, is a restricted market, and Thailand and Indonesia export dried cassava
on a quota basis. However, as noted earlier, Indonesia has not fulfilled the quota in recent
years due to high and rapidly growing domestic demand,

Financial Profitability

Net financial farm incomes appear high for cassava, ranging from Rp 96,071 to0
Rp 376,920 per hectare for traditional technology and Rp 384,134 to Rp 651,548 per
hectare for the improved technology production systems (Table 39). However, it takes
more than a year to grow cassava; therefore, if these net farm incomes are translated into
monthly incomes, they are generally lower than the net farm incomes generated from
short-season crops such as rice, soybeans, and corn.

Economic Performance

As would be expected, given Indonesia’s profitable exports of cassava to the
European Community, the DRC estimates indicate that at the 1986 border price of
US$102.90 per ton (f.o.b.) of dried cassava, Indonesia has a comparative advantage in
continuing cassava production for export. The estimated RCRs range from 0.40 to 0.50
(Table 40).

Indonesia can maintain this comparative advantage, given the current border prices
and cost structure, as long as the yield can be sustained at 3.55 tons per hectare for
traditional technology and 7.72 tons per hectare for improved technology. Competitive-
ness relative to yields is illustrated in Figure 25. Given the current cassava production
technology and Indonesia’s cost of production, the minimum border price that can sustain
Indonesia’s comparative advantage in cassava exports ranges from US$45-US$56 per ton
(f.o.b.) (Table 41).
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Figure 25—Sensitivity of resource cost ratio (RCR) values to changes in yields of
improved cassava, under an export promotion trade regime, Java and

off Java, 1986
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Notes: On Java, the actial yicld is 8.8 metric tons per hecture and the RCR is 0,421, Off Java, the actual yield is also

8.8 metric tons per heetare and the RCR is 0.404,

Table41—Break-evenyield and border pricesin cassava production, by technology,

region, and trade regime, 1986

‘Technology/ Trade Actual Break-even Actual Break-even
Region Regime Yield Yield f.o.b. Price f.o.b. Price
{metric ton/hectare) (USH/metric ton)
‘I'raditional
West Java LR 11.400 4.850 102.90 55.68
Centrai Java EP 11.275 3.975 102.90 4933
East Java EP 11.100 4.120 102,90 51.38
Sumatera e 9.855 2.840 102.90 45.92
Sulawesi EP 9.995 2.368 102,90 44.73
Kalimanian Lr 10.457 3173 102.90 46,27
Bali and Nusa Tenggara EP $.656 1430 102.90 52.48
Java EP 11.258 4.305 102.90 52.09
Off Java EP 9.991 2,958 102.90 4134
Indonesia EP 10,534 3.558 102.90 49.66
Improved
Central Java EP 22.000 7.875 102.90 49.7%
Fast Java EP 22.000 7.998 102.90 50.75
Sumatera CPr 22.000 6,978 102.90 48.24
Java EP 22000 1.865 102.90 50.03
Off-Java EpP 22,000 7.118 102.90 49.50
Indonesia Lp 22,000 7.720 102.90 50.73
Sources:  Basic data from Indonesia, CBS (Central Bureau of Statistics), Statistical Yearbook of Indonesia (Jakarta:

CBS, various yearsy; World Bank, Commodity Price and Priee Projections (Washington, D.C.: World Bank,

various years).

Note:
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Sugar Production

The data base for sugar is drawn from input-output data for Java and off Java, which
were provided by the staff of the Center for Agro Economic Research (CAER). A CAER
paper (Hutabaratetal. 1986) discusses the strategies and policy issuesrelated toexpansion
of sugar production in Indonesia. The net profitability per hectare of sugar is shown in
Table 42. Calculations for Java and off Java made at the ex-factory level indicate that Java
had a net financial profit of Rp 1.4 million per season—slightly higher than off Java. On a
per hectare basis, financial profits appear to be high, but sugar’s effective profitability per
hectare per month is low in comparison with other crops such as rice and soybeans. Sugar
is produced over a season of 15-17 months, compared with 3-4 months for rice and corn.

Net economic profits in sugar production for both Java and off Java are negative
(Table 43). Also, sugar is not an efficient import substitute. The RCRs—1.86 for Java and
1.33 off Java—imply a comparative disadvantage. However, sugar off Java is signifi-
cantly more efficient than on Java, lending support to government policies that aim to shift
sugar production off Java. Given the production costs of sugar in 1986, yields for refined
sugar would have to increase from 4.6 to 6.3 tons per hectare to make it competitive as an
import substitute (Table 44).
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Table 44—RBreak-even yield and border prices in sugar production, by technology,
region, and trade regime, 1986

Actual Break-even
Technology/ Trade Actual Break-even  Border Price,  Border Price,
Region Regime Yield Yield cif Adjusted oL Adjusted
{metri¢ lon/hectare) (US$/metric ton)
Traditional
Java 18 6.30 11.11 202.80 287.60
Off Java IS 4.60 592 204.40 235.75

Sources: Dasic data are from Indonesia, Ministry of Agriculture, Directorate General of Estate Crops, Estate Crop
Staristics of Indonesia (Jakarta: Ministry of Agriculwire, various years); World Bank, Commodity Price and
Price Projections (Washington, D.C.: World Bank, various years).

Note: 18 is import substitution.
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8

CONCLUSIONS

The effects of government pricing, trade, and exchange rate policies on domestic
agricultural incentives and comparative advantage are examined in this report for rice,
corn, cassava, soybeans, and sugar. The measures used to assess economic incentives
includedirect, indirect, and total NPRs and EPRs forcommodity- and technology-specific
production enterprises. The regional costs of production of the five crops are analyzed in
both financial and economic terms. In addition to production costs, the costs of processing,
marketing, transporting, and distributing the crops under three trade scenarios (import
substitution, interregional trade, and -export promotion) are also incorporated in the
analysis of comparative advantage. The domestic resource cost (DRC), which is the ratio
of the domestic cost of production and the difference between the border price of output
and foreign tradable input costs, is the method used.

The estimated equilibrium exchange rate permits decomposition of the direct, indirect,
and total nominal and effective protection rates by commodity. When the rupiah was
overvalued 16.6 percentin 1985/86, the indirect effect of trade and exchange rate policy was
-16 percent. Broad summaries of key results are presented in Tables 45 and 46.

Rice

The analysis indicates that Indonesia has a comparative advantage in rice production
compared with imports. This is partly due to the relatively productive rice technology that
has been developed in Indonesia and partly to the natural protection afforded by freight
and distribution costs from the major rice exporting countries. However, Indonesia does
not have comparative advantage as a rice exporter. The problems associated with the thin
world rice trade, grain quality, and the long gestation effects of investments related to
market development for rice exports indicate that Indonesia should not pursue public
investments keyed to a policy of sustained rice exports.

The basic strategy for rice should be to maintain balanced growth in domestic
production and demand at long-term world prices. Sustained divergences froma balanced
growth path may have particularly large costs in the case of rice because Indonesia is a
major actor (or potential actor) in the world rice market. Large shortfalls in production
relative to domestic demand growth, which generate large import demand, drive up the
world price of rice and impose further economic costs. If production outstrips demand
growth, the main strategies are accumulation of expensive stocks or subsidized disposal
of surpluses on the export markets.

To implement this strategy, domestic wholesale and farm prices should be adjusted
relative to the long-term movements in the world price of rice. Attempts to insulate
domestic prices from world price movements prove costly in the long run. Maintaining
low domestic prices to protect consumers would be a disincentive to production and likely
to require substantial government subsidy expenditures on imported rice. Attempts to
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Table45—Indicatorsof incentive, financial, and economic performance of foodcrops,
import substitution regime, 1986

Rice Corn Soybeans Sugar
Irrigated Open- Hybrid  Traditional Improved  Average
Indicator Pollinated
Java
Financial profit (Rp/hectare)*

Farm 363,829 39973 139,187 151,904 418,762

Wholesale 472,130 19,237 100,501 211,701 518,010 1,447,674
Economic profit (Rp/hectare)

Wholesale 212,878 50,161 163,743 -125816 -71326 -1,062,390
Domestic resource cost (Rp/USS) 1,025 1,170 959 2,458 1,866 3,171
Resource cost ratio 0.60 0.69 0.56 1.60 1.23 1.86
Effective protection

rate (EPR., percent) 0 -17 -19 148 170 194

Off Java
Financial profit (Rp/hectare)*

Farm 297,202 111,126 330,229 175,853

Wholcsale 401,043 98,853 301,127 229,014 . 1,364,097
Economic profit (Rp/hectare)

Wholesale 97,936 77,959 323,005 -58,995 W —353765
Domestic resource cost (Rp/USS) 1,196 962 790 1,949 2,260
Resource cost ratio 0.70 0.56 0.46 1.29 1.33
Effective profection

rate (EPR, percent) 10 0 2 132 199

Indonesia
Financial profit (Rp/hectare)*

Farm 323,501 84,263 234,453 165,041 405,518

Wholesale 430,196 68,636 201,243 221,018 504,702
Economic profit {Rp/hectare)

Wholesale 141,164 66,255 190,445 -81.316 -63,787
Domestic resource cost (Rp/USS) 1,121 1,055 897 2,169 1,778
Resource cost ratio 0.66 0.62 0.53 143 1.18
Effective protection

rate (EPR, percent) 6 -1 -6 138 156

Note: Analysis of cassava as an import crop was not done; since it has comparative advantage as an export ¢rop,

it can be assumed (o be highly competitive as an impert substitute.

# Sugar has a 1 5-menth production cycle and should be converted t© 3.5 months equivalent to be comparable with other
Crops:

maintain high farm prices above equivalent world prices would also have high costs. This
type of policy will either lead to a further squeeze on farm-to-wholesale price margins,
forcing out private traders and leading to large buildups in government-held stocks or
subsidized exports, or it will have a highly negative effect on consumer welfare if high
domestic farm prices are passed on to consumers.

Alignment of rice prices with long-term world prices should also permit fertilizer
subsidies to continue to be phased out. The government has used a substantial fertilizer
subsidy as a key instrument for stimulating crop production, particularly rice. The rapid
growth in fertilizer use, induced in part by the subsidy, together with adoption of modern
varieties and massive investments in irrigation, has sharply increased the budgetary
burden of the subsidy. There is also evidence that, in many areas of Java, low fertilizer
prices have led to inefficient use of fertilizer, even overuse. Reduction or elimination of
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Table46—Indicators of incentive, financial, and economic performance of foodcrops,
export promotion regime, 1986

Rice Corn Soybeans Cassava
Irri- Open Pol-
Indicater pated linated Hybrid Traditional Improved Traditional Improved
Java
Financial profit (Rp/
hectare)®
Farm 63,829 39973 139,187 151,904 418,762 152,884 371372
Wholesale 472,130 19,237 100,501 211,701 518,010 190,708 451,324
LEconomic profit (Rp/
hectare)
Wholesalg -65934 -00,206 98,143 191,553 186,433 282,713 598,515
Dotestic resource cost
(Rp/$) 1,671 2,523 2,058 3,627 2,910 781 718
Resource cost ratio 0.98 148 1.21 232 1.89 046 0.42
Effective Protection
Rate (percem} 74 113 102 294 360 =35 =35
Off Java
Financial profit (Rp/
hectarey
Farm 297,202 LIL126 330,229 175,853 319,373 728,691
Wholesate 401,043 98,853 301,127 229,014 331974 769,760
Economic profit (Rp/
hectarc)
Wholesale -145,752 45988 61906 -133,678 287,443 610,000
Domestic resource cost
(Rp/USS) 2,131 2,056 1,850 3211 GYR 690
Resource cosl ralio 1.25 1.21 1.09 2.06 041 0.40
Hifective proteclion
rate (percent) 123 146 186 312 -8 -6
Indonesia
Financial profit (Rp/
hectare)y
Farm 323,501 84,263 234,453 165,041 405,518 251,975 561,588
Wholesale 430,196 68,636 201,243 221,18 504,702 278,433 616,751
Fconomic profit (Rp/
hectare)
Wholesale 117,215 -65593 89,742 -158,620 190,129 286,645 590,024
Domestic resource cost
(Rp/USS) 1,923 2,271 2,017 3408 2,949 738 721
Resource cost ratio 1.13 1.34 1.18 2.18 1.91 0,43 0.42
Effective protection
rate (perceat) 100 136 149 304 367 -20 -19
Note: Analysis of sugar was limiled to the imporl substitule scenario. It is highly inefficient as an export crop,

*Cassava hasa 1 5-month production cycle and shoull be converted to 3.5 menths equivalens, 1o be comparable with other
crops.

the fertilizer subsidy should reduce these inefficiencies and achieve significant financial
gains for the government.

Corn

With continuing growth in productivity, the corn subsector should continue to
experience significant growth. Corn is economically efficient as an import substitute.
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Improved and pest-resistant open-pollinated corn varieties have contributed to the strong
growth in productivity. Hybrid corn technology has been introduced in Indonesia, buton
a very limited scale. Compared with rice, corn has better potential as an export crop,
depending on either continued rapid productivity growth or the recovery of world prices.
To develop a significant export capability will require improvements in on-farm distribu-
tion of inputs, postharvestdrying, and marketing, processing, and storage facilities in order
to produce corn of export quality.

The analysis for corn and the other nonrice crops also lends cautious support to
government plans for diversification through encouragement of expansion of crop
production off Java, The generally higher yield levels on Java are largely offset by the
lower levels of technology used off Java, so that the comparative advantage in production
is slightly better off Java than on.

Soybeans

The DRC results indicate that high efficiency costs will be incurred in pursuing the
rapid expansion of domestic soybean production, Vertical integration of domestic
soybean production into processing for soybean meal and oil is not yet economically
viable in Indonesia. The problem in domestic soybean production lies in the absence of a
viable technology widely adapted to the agroclimatic conditions of Indonesia. This is
reflected in the relatively low quality of domestic soybeans produced and the lack of
incremental gains in on-farm yields of modern inputs applied. The high financial returns
to domestic soybean production are due to the government targeting system and support
prices, which are maintained by restricting imports. Given an already limited land frontier
onJava, the expansion of soybean arcas necessarily displaces the production of other crops
like corn and cassava that are more economically efficient. Rather than subsidizing the
spread of currently uncompetitive technology, a more appropriate policy to encourage
soybean production would be continued investment in research and development of
improved soybean varieties.

Sugar

Sugar was not economically efficient with 1986 production technology and prices.
Without the system of area quotas, it is likely that there would be a significant shift of land
out of sugarcane. Sugar production—both on and off Java—is economically inefficient
compared withimports, butthe oft-Javaregion is more efficient than on Java. To the extent
that domestic production of sugar remains a goal of the government, it would be more
appropriate to continue to shift the sugar industry from Java to the outer islands.

Cassava

Cassava is an economically efficient export crop, which Indonesia can profitably
exploit as a source of foreign exchange. Policies related to cassava production technology,
resource conservation, and efficient distribution should be pursued more vigorously by
Indonesia to take advantage of the economic profitability in cassava production. More
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rapid production growth in cassava will be required to meet growing domestic demand
(and to achieve exportable surpluses if quotas to the European Community are retained).

In summary, Indonesia has pursued a set of policies that have been highly successful
in promoting agricultural development. The key elements of the policy have included
heavy investment in irrigation, research, extension, roads, and other rural infrastructure;
maintenance of stable output prices for the major commodity, rice; and subsidies on major
inputs, including irrigation, fertilizer, and pesticides. However, while successful in
promoting agricultural growth, these policies (particularly output price support and input
subsidies) have become increasingly costly as growth has proceeded. In recognition of
these costs, the government has moved aggressively to reduce subsidies and protection of
rice and corn, the largest food crops, inrecent years. Buthigh levels of protectionhave been
maintained on sugar and soybeans in order to push diversification of cropping patterns.
Promotion of a relatively inefficient crop, such as soybeans, through price protecticn, area
quotas, and other policies, can impose high costs in production opportunities forgone for
more efficient crops. A more appropriate strategy for diversification, which Indonesia has
already followed for rice, corn, and cassava crops, allows producer incentives to be crop
neutral and linked to long-run economic border prices. Although a crop targeting approach
continues to be used for sugar and soybeans, the Indonesian government has mainly
pursued balanced policies to facilitate diversification through phased trade liberalization,
exchange rate adjustments, and investment in agricultural research to generate new
technologies; expanded extension efforts to deliver appropriate technology to farmers,
particularly for nonrice crops; and investment in rural infrastructure such as roads and
communications to facilitate market development.

100



REFERENCES

Ali, I, 1986. Rice in Indonesia: Price policy and comparative advantage. Staff Paper 29.
Manila: Asian Development Bank.

Appleyard, D. 1987. Comparative advantage of agricultural production system and its
policy implications in Pakistan. Economic and Social Development Paper 68.
Rome: Food and Agriculture Organization of the United Nations.

Asian Development Bank. 1990. Asian development outlook. Manila: ADB.

Balassa, B. 1974, Estimating the shadow price of foreign exchange in project appraisal.
Reprint No. 15. Washington, D.C.: World Bank.

Bautista, R. 1987. Production incentives in Philippine agriculture: Effects of trade and
exchange rate policies. Research Report 59. Washington, D.C.: International Food
Policy Research Institute,

__ . 1990. Rapid agricultural growth is not enough: The Philippines, 1965-80. Paper
presented at a Conference on Agriculture on the Road to Industrialization,
sponsored by the International Food Policy Research Institute and the Council of
Agriculture of the Republic of China, Taipei, 4-7 September.

Bautista, R., and A. Valdés, eds. 1990. Trade and macroeconomic policies in developing’
countries: Impact on agriculture. International Food Policy Research Institute,
Washington, D.C. (Mimeo).

BORIF (Bogor Research Institute for Food Crops), ESCAP-CGPRT (Economic and
Social Commission for Asia and the Pacific-Coarse Grains, Pulses, Roots and
Tubers) Centre, and CRIFC (Central Research Institute for Food Crops). 1985, The
soybean commodity system in Indonesia. CGPRT Paper 3. Bogor, Indonesia:
CGPRT.

BULOG (National Logistics Agency) [Badan Urusan Logistik]/Stanford Corn Project.
1985. The corn economy of Indonesia. Jakarta; BULOG.

Byerlee, D. 1985. Comparative advantage and policy incentives for wheat production in
Ecuador. Economic Program Working Paper No. 01/85. Mexico City: Centro
Internacional de Mejoramiento de Mafz y Trigo.

CAER (Center for Agro-Socioeconomic Research). 1984. Menbangun pertainian yang
tangguk. Bogor, Indonesia: CAER.

CIAT (Centro International de Agricultura Tropical} and ESCAP-CGPRT Centre (Eco-
nomic and Social Commission for Asia and the Pacific—Coarse Grain, Pulse, Root,

101




and Tuber Centre). 1984. Cassava in Asia, its potential and research development
needs. Cali, Colombia: CIAT.

Djamaluddin. 1978. Interregional comparative advantage in rice production in Indonesia:
A domestic resource cost study. Ph.D. diss., University of the Philippines, Manila.

Dorosh, P., and A. Valdés. 1990. Effects of exchange rate and trade policies on agriculture
in Pakistan. Research Report 84. Washington, D.C.: International Food Policy
Research Institute.

Edwards, S. 1988. Exchange rate misalignment in developing countries. Baltimore, Md.,
U.S.A.: Johns Hopkins University Press for the World Bank.

ESCAP-CGPRT Centre (Economic and Social Commission for Asia and the Pacific-
Coarse Grain, Pulse, Root, and Tuber Centre). 1984. Research implications of
expanded production of selected upland crops in tropical Asia. Proceedings of a
workshop held in Bangkok, Thailand. Bogor, Indonesia: CGPRT Centre.

Falcon, W. P., W. O. Jones, and S. R. Pearson. 1984. The cassava economy of Java.
Stanford, Calif., U.S.A.: Stanford University Press.

Fane, G., and C. Phillips. 1991. Effective protection in Indonesia in 1987. Bulletin of
Indonesian Economic Studies 27 (April): 105-127.

Garcia, J. G. 1981. The effects of exchange rates and commercial policy on agricultural
incentives in Colombia: 1953-1978. Research Report 24. Washington, D.C.:
International Food Policy Research Institute.

Ghanem, H., and M. Walton. 1984. Indonesia: The use of shadow prices. World Bank,
Washington, D.C. (Mimeo).

Gittinger, P.J. 1982. Economic analysis of agricultural projects. Second ed. Washington,
D.C.: Economic Development Institute, World Bank.

Gonzales, L. A. 1984. Philippine agricultural diversification: A regional economic
comparative advantage analysis. Final report submitted to Asian Development
Bank as a subproject component of the report assessment of food demand/supply
prospects and related strategies for developing member countries of ADB,
International Food Policy Research Institute, Washington, D.C.

___. 1991. Estimating the shadow exchange rate and the real equilibrium exchange rate
of the Indonesian rupiah. International Food Policy Research Institute, Washing-
ton, D.C. (Mimeographed).

Herdt, R., and T. L. Lacsina. 1976. The domestic resource cost of increasing Philippine
rice production. Food Research Institute Studies 15 (2):213-231.

102



Hutabarat, B., et al. 1986. Strategies for developing the sugar industry in Indonesia:
Resources utilization and technology transfer. Paper presented to the ISSCI 19th
Congress, Jakarta.

Indonesia, CBS (Central Bureau of Statistics) [Biro Pusat Statistik]. 1971. Population
census. Jakarta.

__. 1973, Agricultural census (Sensusu pertanian). Jakarta.

. 1980a. Input-output table for Indonesia, 1980. Jakarta.

. 1980b. Population census. Jakarta

. 1983a. Agricultural census (Sensusu pertanian). Jakarta.

. 1983b. Agricultural statistics (Statistik pertanian). Jakarta.

. Various years a. Agricultural survey (Survey pertanian). Jakarta.

. Various years b. Economic indicators (Indikator ekonomi). Jakarta.
. Various years c. Export (Ekspor). Jakarta.

. Various years d. Food balance sheet for Indonesia (Neraka bahan makanan di
Indonesia). Jakarta.

. Various years e. Import (Impor). Jakarta.
. Various years f. Statistical yearbook of Indonesia. Jakarta.

. Various years g. The national household expenditure survey of Indonesia (Survey
sosial ekonomi nasional) [SUSENAS] for 1976, 1978, 1980, and 1984. Jakarta.

. Various years h. Production of food crops: Java and Madura (Produksi tanaman
bahan makanan di Jawa dan Madura). Jakarta.

. Various years 1. Structure of farm budget for paddy and secondary food crops
(Struktur ongkos usahatani padi dan palawija). Jakarta.

Indonesia, CBS (Central Bureau of Statistics) and Mass Guidance Board. Various years
a. Compilation of input-output data of palawija crops. Jakarta,

. Various years b. Data compilation on harvested area, vield, and rice production
(Kompilasi data luas panen, hasil per hektar dan produksi padi). Jakarta.

Indonesia, Ministry of Agriculture. Various years a. Collection of fertilizer prices
(Kujmpulan harga pupuk). Jakarta: Ministry of Agriculture.

103



___. Various years b. Report on production costs and returns of paddy and palawija
(Laporan biaya produksi dan pendapatan usahatani padi dan palawija). Directorate
of Food Farm Management and Processing (Direktorate Bina Usaha Petani dan
Pengolahan Hasil Tanaman Pangan), Jakarta.

Indonesia, Ministry of Agriculture, Directorate General of Estate Crops. Various years.
Estate crop statistics of Indonesia (Statistik perkebunan Indonesia). Jakarta:
Ministry of Agriculture.

Indonesia, Ministry of Agriculture, Directorate General of Food Crops. 1984. Agricultural
statistics of food crops (Statistik pertanian tanaman pangan). Jakarta: Ministry of
Agriculture.

. 1985, Farm management surveys, 1983-85. Jakarta: Ministry of Agriculture.

[IMI (International Trrigation Management Institute). 1986a. Study of irrigation manage-
ment (Indonesia): Inception report. Digana Village, Sri Lanka.

. 1986b. Study of irrigation management in Indonesia. Interim report. Digana
Village, Sri Lanka.

IMF (International Monetary Fund). 1988, International financial statistics. Washington,
D.C.

. 1990. International financial statistics yearbook. Washington, D.C,

Krueger, A. O., M. Schiff, and A. Valdés. 1988. Agricultural incentives in developing
countries: Measuring the effect of sectoral and economywide policies. World Bank
Economic Review 2 (3): 255-272.

Meclntire, J., and C. L. Delgado. 1985. Statistical significance of indicators of efficiency
and incentives: Examples from West African agriculture. American Journal of
Agricultural Economics 67 (4): 733-738.

Mergos, G. 1987. Relative distortions of agricultural incentives: A cross country analysis
for wheat, rice and maize. Agricultural administration and extension 24 (4): 195-
211,

Monke, E., and §. R. Pearson. 1989. The policy analysis matrix for agricultural
development. Ithaca, N.Y ., U.S.A.: Cornell University Press.

Nelson, G. 1984. An analysis of the international market potential for dried cassava and
cassava starch. In Cassava in Asia, its poitential and research development needs:
Proceedings of a regional workshop held in Bangkok, Thailand, 5-8 June, 1984,
411-413. Cali, Colombia: Centro Internacional da Agricultura Tropical (CIAT).

Nelson, G., and M. Panggabean. 1991. The cost of Indonesian sugar policy: A policy
analysis matrix approach. American Journal of Agricultural Economics 73(3):703-
712.

104



Pearson, S., N. Akrasanee, and G. Nelson. 1976. Comparative advantage in rice produc-
tion: A methodological introduction. Food Research Institute Studies 15 (2):127-
137.

Pribadi, N., and R. Sampath. 1990. Evaluation of Indonesian soybean policy. Department
of Agricultural Economics, Colorado State University, Fort Collins, Colo., U.S.A.
(Mimeo).

Rosegrant, M. W. 1990. A systems approach to estimation of food crop supply response
in Indonesia. International Food Policy Research Institute, Washington, D.C.
(Mimeo).

Rosegrant, M. W., and E. Pasandaran. 1992. Determinants of public investment: Irrigation
in Indonesia. International Food Policy Research Institute, Washington, D.C.
(Mimeo).

Rosegrant, M. W., .. A. Gonzales, H. E. Bouis, and J. F. Sison. 1987a. Price and
investment policies for food crop sector growth in the Philippines. International
Food Policy Research Institute, Washington, D.C. (Mimeo).

Rosegrant, M. W_, F. Kasryno, L. A. Gonzales, C. Rasahan, and Y. Saefudin. 1987b. Price
and investment policies in the Indonesian food crop sector. International Food
Policy Research Institute, Washington, D.C. (Mimeo).

Saefudin, Y. 1983. The domestic resource cost of mechanization in West Java, Indonesia.
M.S. thesis, University of the Philippines at Los Bafios, Laguna.

Santoso, B, et al. 1986. The role of Jakarta in secondary food marketing: Summary of
findings and recommendations. Directorate of Food Crops Economics, Jakarta,
Indonesia (draft review copy).

Scandizzo, P., and C. Bruce. 1980. Methodologies for measuring price intervention
effects. World Bank Staft Working Paper No. 394. Washington, D.C.: World
Bank.

Siamwalla, A., and S. Haykin. 1983. The world rice market: Structure, conduct, and
performance. Research Report 39. Washington, D.C.: International Food Policy
Research Institute.

Sjaastad, L. A, 1980. Commercial policy, true tariffs, and relative prices. In Current issues
in commercial policy and diplomacy, ed. John Black and Brian Hindley: 26-43.
New York: St. Martin’s Press.

Squire, L., and H. G. van der Tak. 1988. Economic analysis of projects. Baltimore, Md.,
U.S.A.: Johns Hopkins University Press.

105



Sudaryanto, T., Hermanto, Erwidodo, and E. Pasandaran. 1992. Food situation and
outlook for Indonesia. Center for Agro-Socioeconomic Research (CAER), Bogor,
Indonesia, and International Food Policy Research Institute, Washington, D.C.

Timmer, C. P. 1986. Food price policy in Indonesia. Cambridge, Mass. U.S.A.: Harvard
Institute of International Development.

, ed. 1987. Corn economy of Indonesia. Tthaca, N.Y., U.S.A.: Cornell University
Press.

UNCTAD (United Nations Conference on Trade and Development). 1988. Handbook of
international trade and development. New York.

Unnevehr, L. 1984, Transport costs, tariffs and the influence of world markets on
Indonesian domestic cassava prices. Agricultural Economics Department Paper
No. 84-30. Los Bafios, Laguna, the Philippines: International Rice Research
Institute.

Valdés, A. 1990. Preliminary estimates of exchange rate misalignment for Malawi,
Zambia, and Zimbabwe. Paper prepared for the IFPRI/SADCC Policy Workshop,
Trade in Agricultural Products Among SADCC Countries, Harare, Zimbabwe.

Valdés, A., H. Hurtado, and E. Muchnik. 1989. The political economy of agricuitural
pricing policies: The case of Chile, 1960-84. Special report prepared for the World
Bank’s Comparative Studies Project. Washington, D.C.: World Bank.

World Bank. 1987. Indonesia: Agricultural incentive policies— issues and options, Vol.
1: The main report. Washington, D.C.

. 1989. Trends in developing economies. Washington, D.C.
. 1991. Indonesia trade policy report. Report No. 8317-IND. Washington, D.C.
. Various years. Commodity prices and price projections. Washington, D.C.

Wymenga, P. S. 1991. The structure of protection in Indonesia in 1989. Bulletin of
Indonesian Economic Studies 27 (No. 1):127-129.

Yunus, M. 1990. The effects of trade and exchange rate policies on Indonesian agricultural
exports. M.S. thesis. University of the Philippines, Diliman, Quezon City, Philip-
pines.

106






Leonardo A. Gonzales was an IFPRI research fellow from 1980 to 1991, outposted to the
Philippines. Faisal Kasryno is director of the Bureau of Planning of the Ministry of
Agriculture, Indonesia. Nicostrato D. Perez is a research analyst and Mark W. Rosegrant

is a research fellow at IFPRIL

108



RECENT IFPRI RESEARCH REPORTS (continued)

76 AGRICULTURAL AND ECONOMIC GROWTH IN ARGENTINA, 1913-84, by Yair Mundlak,

75

74

73

72

7

—

70

69

68

67

66

65

64

Domingo Cavallo, and Roberto Domenech, 1989

IRRIGATION TECHNOLOGY AND COMMERCIALIZATION OF RICE IN THE GAMBIA:
EFFECTS ON INCOME AND NUTRITION, by Joachim von Braun, Detlev Puetz, and Patrick
Webb, 1989

FOOD PRODUCTION IN A LAND-SURPLUS, LABOR-SCARCE ECONOMY: THE ZAIRIAN
BASIN, by Tshikala B. Tshibaka, 1989

NONTRADITIONAL EXPORT CROPS IN GUATEMALA: EFFECTS ON PRODUCTION, IN-
COME, AND NUTRITION, by Joachim von Braun, David Hotchkiss, and Maarten Immink, 1989
RICE PRICE FLUCTUATION AND AN APPROACH TO PRICE STABILIZATION IN BANGLA-
DESH, by Raisuddin Ahmed and Andrew Bernard, 1989

STORAGE, TRADE, AND PRICE POLICY UNDER PRODUCTION INSTABILITY: MAIZE IN
KENYA, by Thomas C. Pinckney, 1988

AGRICULTURE IN THE GATT: AN ANALYSIS OF ALTERNATIVE APPROACHES TO RE-
FORM, by Joachim Zietz and Alberto Valdés, 1988

CONSEQUENCES OF DEFORESTATION FOR WOMEN'S TIME ALLOCATION, AGRICUL-
TURAL PRODUCTION, AND NUTRITION IN HILL AREAS OF NEPAL, by Shubh K. Kumar
and David Hotchkiss, 1988

COFFEE BOOM, GOVERNMENT EXPENDITURE, AND AGRICULTURAL PRICES: THE
COLOMBIAN EXPERIENCE, by Jorge Garcia Garcia and Gabriel Montes Llamas, 1988

NATURE AND IMPACT OF THE GREEN REVOLUTION IN BANGLADESH, by Mahabub
Hossain, 1988

THE BRAZILIAN WHEAT POLICY: ITS COSTS, BENEFITS, AND EFFECTS ON F. 00D CON-
SUMPTION, by Geraldo M. Calegar and G. Edward Schuh, 1988

CREDIT FOR ALLEVIATION OF RURAL POVERTY: THE GRAMEEN BANK IN BANGLA-
DESH, by Mahabub Hossain, 1988

COOPERATIVE DAIRY DEVELOPMENT IN KARNATAKA, INDIA: AN ASSESSMENT, by
Harold Alderman, 1987

The International Food Policy Research Institute was established in 1975 to
identify and analyze alternative national and international strategies and policies
for meeting food needs in the world, with particular emphasis on low-income
countries and on the poorer groups in those countries. While the research effort is
geared to the precise objective of contributing to the reduction of hunger and
malnutrition, the factors involved are many and wide-ranging, requiring analysis
of underlying processes and extending beyond a narrowly defined food sector.
The Institute’s research program reflects worldwide interaction with policymak-
ers, administrators, and others concerned with increasing food production and
with improving the equity of its distribution. Research results are published and
distributed to officials and others concerned with national and international food
and agricultural policy.

The Institute receives support as a constituent of the Consultative Group on
International Agricultural Research from a number of donors including Australia,
Belgium, Canada, the People’s Republic of China, Denmark, the Ford Foundation,
France, Germany, India, Italy, Japan, the Netherlands, Norway, the Philippines,
Spain, Switzerland, the United Kingdom, the United States, and the World Bank.
In addition, a number of other governments and institutions contribute funding to
special research projects.




RECENT IFPRI RESEARCH REPORTS

92 FAMINE IN ETHIOPIA: POLICY IMPLICATIONS OF COPING FA ILURE AT NATIONAL AND
HOUSEHOLD LEVELS, Patrick Webb, Joachim von Braun, and Yisehac Yohannes, 1992

91 RURAL INFRASTRUCTURE, THE SETTLEMENT SYSTEM, AND DEVELOPMENT OF THE
REGIONAL ECONOMY IN SOUTHERN INDIA, by Sudhir Wanmali, 1992

90 LABOR IN THE RURAL HOUSEHOLD ECONOMY OF THE ZAIRIAN BASIN, by Tshikala B.
Tshibaka, 1992

89 GROWTH IN JAPAN'S HORTICULTURAL TRADE WITH DEVELOPING COUNTRIES: AN
ECONOMIC ANALYSIS OF THE MARKET, by Masayoshi Honma, 1991

88 DROUGHT AND FAMINE RELATIONSHIPS IN SUDAN: POLICY IMPLICATIONS, by Tesfaye
Teklu, Joachim von Braun, and Elsayed Zaki, 1991

87 INCENTIVES AND CONSTRAINTS IN THE TRANSFORMATION OF P UNJAB AGRICUL-
TURE, by Anya McGuirk and Yair Mundlak, 1991

86 THE EFFECTS OF INTERNATIONAL REMITTANCES ON POVERTY, INEQUALITY, AND
DEVELOPMENT IN RURAL EGYPT, by Richard Adams, Jr., 1991

85 COMMERCIALIZATION OF AGRICULTURE UNDER POPULATION PRESSURE: EFFE CTS
ON PRODUCTION, CONSUMPTION, AND NUTRITION IN RWANDA, by Joachim von Braun,
Hartwig de Haen, and Juergen Blanken, 1991

84 EFFECTS OF EXCHANGE RATE AND TRADE POLICIES ON AGRICULTURE IN PAKISTAN,
by Paul Dorosh and Alberto Valdés, 1990

83 DEVELOPMENTAL IMPACT OF RURAL INFRASTR UCTURE IN BANGLADESH, by Raisuddin
Ahmed and Mahabub Hossain, 1990

82 AGRICULTURAL GROWTH AND STRUCTURAL CHANGES IN THE PUNJAB ECONOMY:
AN INPUT-OUTPUT ANALYSIS, by G. S. Bhalla, B. K. Chadha, S. P. Kashyap, and R. K.
Sharma, 1990

81 PRODUCTION AND CONSUMPTION OF FOODGRAINS IN INDIA: IMPLICATIONS OF
ACCELERATED ECONOMIC GROWTH AND PO VERTY ALLEVIATION, by J. S. Sarma and
Vasant P. Gandhi, 1990

80 HORTICULTURAL EXPORTS OF DEVELOPING COUNTRIES: PAST PERFORMANCES, FU-
TURE PROSPECTS, AND POLICY ISSUES, by Nurul Islam, 1990

79 EFFECTS OF AGRICULTURAL COMMERCIALIZATION ON LAND TEN URE, HOUSEHOLD
RESOURCE ALLOCATION, AND NUTRITION IN THE PHILIPPINES, by Howarth E. Bouis
and Lawrence J. Haddad, 1990

18 THE EFFECTS OF SUGARCANE PRODUCTION ON FOOD SECURITY, HEALTH, AND
NUTRITION IN KENYA: A LONGITUDINAL ANALYSIS, by Eileen Kennedy, 1989

71 THE DEMAND FOR PUBLIC STORAGE OF WHEAT IN PAKISTAN, by Thomas C. Pinckney,
1989

(continued on inside back cover)

International Food Policy Research Institute
)00 Seventeenth Street, N.W.
Washington, D.C. 20036-3006 USA






