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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 surplusin 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 cxample of a country where policy successes in rice 
production combined with olier 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 progra n, 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 attailmlent in use of' modern 
varieties, ertiilizer, and irrigation, and the high costs associated with replicating these 
achievements in more marginal areas; thte tightening of resources available for agriculture 
due to declining oil prices, government revenues, and budgetary exlpenditties: declining 
world commodity prices, which have put an additional squeeze on the agricultural sector 
by reducing the cconomic profitability of investment in agriculture; and the increase in 
competition for land among agricultural commodities and between agricultural and 
nonagricultural uses. 

Inthis 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 coInparative 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 with owigoing IFITR research in Sub-Saharan Africa and Bangladesh, 
adds to the growing IFPRI knowledge oil 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 tile Center for Agro Economic 
Research (now the Center for Agro Socioeconomic Research), Bogor, Indonesia. IFPRI 
is grateful for support received from tile Asian Development Bank and tie Australian 
Centre for International Agricultural Research during the course of this research. 

Per Pinstrup-Andersen 
Director General 
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SUMMARY 

Production cf 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 to rice. The program has been so infavorable rice successful 

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 itcontinue to subsidize inputs? Shou'd 
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, corn, 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 protection rates. 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 ofdomestic resources in earning 
or saving foreign exchange. 

In addition to sharp inreases 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. 

At 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-only 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 aiea 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 

13 



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 
permitted to follow the world price down during the mid- to late 1980s, with anominal 
protection rate on rice averaging 16 percent in 1986-88. Corn has fluctuated betweenl 
moderatc 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 athin world rice market. 
Corn is the most efficient of the five crops as an import substitnte, 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, isnot efficient because modern technology has not been adapted 
to Indonesia's agrocliiatic conditions. Hence soybeans are of poor quality and gains in 
yield from application ofinputs have been limited. Soybeans often displace more efficient 
crops like corn or cassava. Sugar is also economically inefficient. Without aquota system, 
it is likely that there would be asignificant shift of land planted away from sugar. 

Illlight of the amount of cassava quota that Indonesia has heliJ for the European 
Community, the quantity produced has not been enough to meet export demand arnd 
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 Eurepean Community eliminates quota:i 

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 climinated 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 contintLe to receive 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 
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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 ot 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 pui. de a 
sustainable and more diversified growth path in agriculture. Agricultural diversification 
implies abroadening of traditional production patterns to permitaimore flexible crop mix. 
Crops such as corn have a high income elasticity of demand for livestock feed, and crops
such as soybeans have ahigher value added than raw soybeans when they are processed
for food or for livestock feed. As aresult of the rapidly rising per capita income and fast 
pace of urbanization in Indonesia, the pattern of food demand ischanging, 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 arisinlg from the changing structure ofagricultural production and
demand. Tile changing policy perspective has been further stimulated by the tightening of 
resources available foi agriculture due to declining oil prices and hence declining 
government reveaues and budgetary expenditures. Declining world commodity prices
have put an additional squeeze oil agriculture by reducing the economic profitability of 
investment in agriculture. 

Within this changing economic environmient, 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 intternational competitiveness of other commodities? Is there acontinuing
roie for large input subsidies'? Or should these subsidies be eliminated? 

In order to address these and other policy questions, this report examines trends in the 
policies and prcdction of five major food crops (rice, corn, soybeans, sugar, and cassava)
in lndon,.:) during 1970-88; analyzes ,le effects of government input-output pricing
policies on domestic production incentives for these food crops; assesses their relative 
comparative :idvantage under the three trade regimes of import substitution, interregional
trade, and export promotion; and discusses the pclicy implications arising from the 
analysis. 
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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 labor 
force (Table I) and one-fourth of the gross dornestic 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 I show that the relative size of the agriculture 
sector in the economy declined between 1971 and 1980, but agriculture remained the 
largLtst 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 GDP 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 change. 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 pec 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 
percent in 1978 to 13 percent in 1988. The sustained growth ofGDP at more than 5percent 
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 1-)78 to 1988, .1early doubling its share of GDP (Tables 3 and 4). 

Rice Production and Policy Trends, 1970-88 

Tiends in area, yield, and production of rice on Java, off Java, and for Indonesia as a 
whole are summarized in Figure 1 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 
yield growth and one-third by area growth. Throughout the period 1970-88, Java 

'US$1.(X) = Rp 1,463 in 1996, on average. 
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Table 1-Total employment by economic sector, 1971 and 1980 

Population Population 
Census, Census, Increment, 

Economic Sector 1971 Percent 19811 Percent 1971-80 Percent 

(1,(XX)) I(XX)) (1,(X)) 

Agriculture 
Industry 

25,169 
3,350 

66.4 
8.8 

28,(40 
6,388 

54.8 
12.5 

2.871 
3,038 

21.6 
22.9 

Mining and quarrying 80 0.2 369 0.7 289 2.2 
Prloc.ssing industry 
Electricity, gas, and water 

2,591 
35 

6.8 
0.1 

4,631 
85 

9.0 
0.2 

1,770 
59 

13.3 
0.4 

Constructit 664 1.7 1.573 3.1 929 7.0 
Services 8,966 23,6 16,051 31.3 7,084 53.4 

Transportation and 902 2.4 1,468 2.9 566 4.3 
comnunication 

Trade 4,086 10.8 6,611 12.9 2,525 19.0 
Financial 'nslitutions 96 (1.3 232 0.4 136 1.0 

and banking 
Miscellaneous services 3.882 10I.0 7,739 15.1 3,857 29.1 

Others 438 1.2 713 1.4 275 2.1 
Total 37.923 1(XI.0 51,192 I(1t. 13,268 100.0 

Source: 	 CIIS (Central !;ureau of Statistics), PopulaionCen.us (Jakarta: CIIS. 1971 ); Indonesia, CBS (Central Bureau 
olSlatislics), PopulationCensus (Jakarta: CBS,1980). 

accounted for over 50 percent of area harvested and about 60 percent of production. Yields 
on Java are on average about 40 percent hig!!:r than offJava. 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 no,timpressive 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 (DP Percen 1981GDP Percent 

(Rpbillion) 	 (Rpbillion) 

Agriculture 2,441 44.0 3,424.9 30.7 
FIxd crops 1,436 ... 2,039.7 ... 
Other crops and livestock 302 ... 549.7 ... 
Estate crops 154 ... 315,9 .. 
Forestry 160 ... 337.9 .. 
Fishery 131 ... 181.7 

Mining and quarrying 551 9.9 1,034.6 9.3 
Processitng industry 490 8.8 1,704.01 15.3 
Flectricity, gas, and water 25 0.5 77.9 07 
Construction 171 3.1 639.3 5.7 
Commerce 924 16.7 1,851.9 16.6 
Cotmunication 210 609.43.8 	 5.5 
Banking and finance 64 1.2 207.8 1.9 
Housing 93 335.81.7 	 3.0 
Gjovertnient 326 5.9 971.7 8.7 
Otler services 250 311.34.5 2.8 
lotal 5,545 ... 11,169.2 ... 

Source: CAER (Cenler for Agro-socioeconrnnic Research, Menbangun Pertanian'witng 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) 

Agriculture 14,381.2 17,696.2 19,300.0 19,799.1 20,223.5 21,168.3 
Farm food crops 8,399.8 11,057.4 11,985.6 12,286.6 12,415.4 12,974.0 
Farm nunfooKd crops 1,442.5 2,059.5 2,575.7 2,580.5 2.693.1 2,835.0 
FEstate crops 437.6 610.7 510.8 561.8 564.5 577.7 
Livestock products 1,247.6 1,754.3 2,036.5 2,063.7 2,110.8 2,211.7 
Forestry 1.871.2 994.2 850.7 88,.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 13,967.9 15,480.4 16,308.6 16,365.5 15,892.8 
Oil and natural gas 15,)23.0 13,346.2 14,512.6 15,237.0 15,219.3 14,691.6 

ther 440.8 621.7 967.8 1,071.6 1,146.2 1,211.2 

Industry 5,117.5 8,211.3 13,430.5 I 578.1 16,235.3 18,182.3 
Refinery oil 147.8 129.4 766.6 927.2 937.7 981.2 
Liquefied natur;d gas 725.1 1,871.2 '!918.5 2,922.8 3,233.2 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 water 243.7 524.3 360.9 429.8 494.6 548.9 

Construction 2,904.1 4,597.2 4.508.10 4.69.1) 4.802V 5.25). 1 

Trade 8.231.6 12,X)9.4 1',398.6 13,398.5 14,356.2 15,656.9 
R--ail and wholesale Irade 6,887.3 10).411.7 10,412.0 11,238.1 12,9)4.9 13,035.4 
Hotels irid restaurants 1,344.3 1,597.7 1,986.6 2,160.4 2,351.3 2,621.5 

Transport an(!communications 2,51)5.8 3,978.11 4,487.0 4,668.4 4,938.5 5,211.5 
Transport 2,366.3 3,693.7 ,.1031.8 4,178.1 4,393.7 4,626.( 
Communications 139.5 284.3 455.2 491.3 544.8 595.5 

Banking and financial 1,121.5 2,1)39.2 3.120.3 3,483.1 3,659.3 3,752.2 
institutions 

Ownership of dwellings 1,461.7 1,961.8 2,461.0 2,545.1 2,653.9 2,762.2 

Public administration 3,385.2 5,711.5 6,455.1 6,862.1 7,366.1 7,932.1 
and defense 

Other services 2,483.8 3,0001.8 3.1811.1 3,298.7 3.422.1 3,569.1 

Tolal GMI), 58,189.9 73,697.6 85,081.9 9),080.5 94,517.8 99,936.0 
Oil GI)I !6,795.9 15,346.6 18,197.7 19,087.1) 19,390.2 19,267.3 
Nonoil GI)I 41,394.1) 58,351.0 66,884.2 70,993.5 75,127.6 80,668.7 

Source: Indonesia. CIIS (Central Bureau of Stalistics), Statistical CIIS. variousYearbook of hidonsia (Jakarta: 
years). 

rapid growth was in large part the result of rapid adoption of high-yielding rice varieties, 
rapid growth in fertilizer use, and a substanti°l 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 itt 
fertilizer use and in vestlnent in irrigation declinird 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 

Sectlor 1978 1983 1985 1986 1987 1988 

(percent)
 

Agriculture 24.7 
 24.0 22.6 21.9 21.4 21.2 
Farm food crops 14.4 15.0 14.1 13.6 13.1 12.9 
Farm ntonfiod crops 2.5 2.8 3.0 2.9 2.8 2.8 
iFslale crops 0.8 0.8 0.6 0.6 0.6 0.6 
L.ivestock products 2.1 2.42.4 2.3 2.2 2.2 
Forestry 3.2 1.01.3 1.0 1.0 1.0 
Fishery 1.7 1.7 1.6 1.6 1.6 1.6 

Mining 31t quarrying 28.1 18.6 18.2 18.1 17.3 15.9 
Oil and natural gas 27.4 18.1 17.1 16.9 16.1 14.7 
Other 0.7 0.5 1.1 1.2 1.2 1.2 

Industry 8.8 11.1 15.8 16.3 17.2 18.2 
Refinery oil 0.3 0.2 0.9 1.0 1.0 1.0 
l.;quefied nalural gas 1.2 2.5 3.4 3.2 3.4 3.6 
M.1nulacturing 7.3 8.4 11.4 12.0 12.8 13.6 

lectricity, gas, tnd 0.4 0.4water 0.7 0.5 0.5 0.6 

Coisruction 5.0 6.2 5.3 5.1 5.1 5.3 

Trade 14.2 16.3 14.6 14.9 15.2 16.7 
Ie.lail 11.8and wholesale trade 14.1 12.2 12.5 12.7 13.0 
hotels ant restauranls 2.4 2.2 2.4 2.4 2.5 3.7 

Transportalt ,)ilnounCiCali lls 4.3 5.4 5.3 5.1 5.2 5.2 
Transport 4.10 5.0 4.7 4.6 4.6 4.6 
Communications 0.3 ').4 0.6 0.5 0.6 (1.6 

Ilanking 1.9 2.8 3.6 3.9 3.9 3.8 

Ownership o[ dwellings 2.5 2.7 2.9 2.8 2.8 2.8 

Public administration 5.8 7.7 7.6 7.6 7.8 7.9 
and defense 

Otter services 4.3 4.5 3.7 3.7 3.6 3.6 

Total (ill I)M.0 I(.0(( I() I(. 1(X).1 I (X}.(O
Oil (1P 28.9 20.8 21.4 21.2 20.5 19.3 
Nonoil GIl)R 71.1 79.2 78.6 78.8 79.5 80.7 

Statistic;), Statistical 

years).
 

Note: Numbeis may not add to total. title 

Source: Idntesia, CIBS (Central Bureau (it Yearbook J Itndontesit (Jakarta: CBS, various 

to rountling. 

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

Government Rict Production Policy 
The rice production policies c,,"the governnent of Indonesia that contributed the most 

to the rapid growth in production are intervention in rice inarketing and rice price support; 
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Figure 1-Rice area, yield, "nd 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 

Periol Java OffJava Indonesia Java Off Java Indonesia Java OITJava Indonesia 

(percent)
 

1970-88 1.16 1.51 1.32 3.76 3.19 3.51 4.92 4.70 4.84
1970-76 0.99 0.42 0.73 2.02 2.553.26 3.01 3.67 3.28
1976-82 1.50 1.60 1.55 6.27 3.59 7.765.20 5.20 6.75
1982-88 1.53 2.05 1.78 1.60 1.89 1.67 3.13 3.94 3.44 

Source: Indonesia, CIIS(Central Bureau ofStatistics, Statistical YearbookofIndonesia(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 prograns at the 
village level; and investment in irrigation development. 

Output and Input Price Policy 
The impact of governmlent 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, aceiling price for consumers, and control 
of international trade in rice. Tie floor price of rice at the farn level is set annually, taking
into account atlnber of factors, including costs ofrice production, fartm income, potential
intlatiolary effects, and the costs to tile government of supporting tie floor price. The floor 
price is implemented by the grain stabilization agency, Badan Urusan Logistic (BULOG),
which procures rice in major rice-producing regions. 

The ceiling price has beTn 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 I when tile donestic price is 
equal to the border price of rice), the government has in general kept dolestic 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 protetcd co1lu.n-ers from the extraordinarily high world prices in 1974. The ceiling
price and the actual wholesale price of rice have been much less variable than world market 
prices, indicating that BULOG has generally been successful in insulating donestic prices
from short-term fluctuations in world prices. From 1972 to 1989, tile coefficient of 
variation in the world rice price was 0.53, compared with a coefficient of variation in the 
domestic wholesale price e"rice of 0.16 (Sudaryanto et al. 1992).

In conjunctiol with rice price support and stabilization policies, the price of fertilizer 
has been highly subsidized as an incentive to increased production. Tile level of subsidy
relative to world prices of fertilizer is described in more detail in Chapter 6. However,
Figure 2summarizes the implicit tariff coefficient and the paddy-ut ea price ratio for 1970­
88. The paddy-fertilizer price ratio increased sharply from tile early 1970s to the Carly
1980s, reaching a peak of 1.92 in 1983. Even in the early 1970s tie paddy-fertilizer price
ratio in Indonesia was about double 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: 1oiiestic price data hasd onl Indonesia, CBS (Central itiLreauofStatislics),Siotisticol Yearbookofl idonesia 
(Jakarla: ClS, various years); world prices on World Bank, CommoditY Prices and Price Projections 
(Waslinglon, I).C.: World Biank, various years). 

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 Jeclined 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 Varieties 
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 ahigh 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 

prograns 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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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 area 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 ofexisting systems and 
in development of tertiary distribution systems within existing systems (Rosegrant et al. 
1987b). Trends inpublic irrigation 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 1980s, but the completion of new service area slowed significantly dereafter. 
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 
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Corn Production and Policy Trends, 1970-88 

Figure 6 sumnarize 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 he last subperiod (Table 6). Nearly 90 percent of this growth can 
be attributed to productivity gains, with yield growing at an annual rateof 4.2 percent over 
the full period. Average yields increased from 1.0 setricnto per hectare in 1970-73 to 1.9 
tons per hectare in 1986-88. 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 onl 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 onl datal fromn 

Indonesia's Central Bureau 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). 

2Att tons in this report are metric tons. 
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Figure 5-Irrigationdevelopment expendiures, 1969170-1988/89, at 1975f76 prices 
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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 I percent of coro 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 imIproved 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 

[rends in area, yield, 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 governnent price and production 
policy initiatives. A fter 1982, area growthjumped from less than I percent peryear 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 6-Corn area, yield, and production, 1970-88 
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Table 6-Annual growth rates in area, yield, and production of corn, based on three­
year moving averages, 1970-88 

Area 	 Yield Production 

Period Java OfTJava Indonesia Java OITJava !ndnesia Java OITJava Indonesia 

(percel) 

1970-88 -411 2.11 0.63 4.49 3.72 4.19 4.38 5.83 4.81 
1970-76 -1.53 -1.86 -1.63 3.74 4.38 3.92 2.21 2.52 	 2.29 
1976-82 0.45 ?.36 1.39 5.13 3.73 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, CIS (Central ILureau o(Statistics, StatisticalYearhookofltdonesia(Jaktrla: CIS, 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 cuitivation 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 inEast 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 ofsubstantial 
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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Figure 8-Soybean area, yield, and production, 1970-88 
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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 Ol'Java Indonesia Java OITJava Indonesia Java Off Java Indonesia 

(percenl) 
1970-8F 
1970-76 
1976-82 
1982-88 

0.52 
-0.34 
0.47 
4.50 

8.17 
8.25 
I 78 

22.13 

2.60 
.i18 

0.75 
10.40 

2.11 
1.02 
1.56 
4.41 

2.12 
4.22 
0.48 
4.24 

2.01 
1.51 
1.33 
4.09 

2.63 
0.68 
2.02 
V ": 

10.29 
12.41 
2.27 

26.37 

4.60 
2.69 
2.08 

14.49 

Source: 	 li dmesia. CIS (CeltraItureau of Sta s Iics, StaisticalYearboo kofhnuhoesia (Jakaria: CBS, various years). 

domestic price of soybeans has been protected from the international market by govern­
ment control of imports. BULOG inports soybeans and sells tnem to private traders at 
prices well above the import cot. The nominal protection rate for soybeans increased from 
an average of 7 percent during 1972-80 to 49 percent in 1981-88. 111 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 iarvested 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 

Trends in area, yield, and production ofcas,:va are summarized in Table 8 and Figure 

9. Production of cassava grew at a rate of i-nly 1.7 percent p2r 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 corn and more favorable government interventiins in 
rice, corn, and soybeans have incre.sed 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 2rea 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 5i ,oror ceiling 
prices for cassava have been implemunted. 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.o.b. price, cassava prices on Java 
are largely determined by f.o.b. export prices in Surabaya port and East Java. But 
according to T~mnmner (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. 

ikt current levels of relative prices and tcchnology adopted by farmers, most cassava 
is grown in lcs favorable environments. With improved 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 mnide 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 arange of soil and moisture conditions 
(Falcon, Jones, and Pearson 1984). 

Cassava intensificationi programs were implemented and expanded rapidly in the 
1980s (Figure I I). 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 OIT.Iava Indonesia lava OfIf.Iava Indonesia .java OfT Java Indonesia 

(percent 

1970-X8 -2.13 2.13 -0.87 2.89 1.77 2.57 1.76 3.9(0 1.71 
1970-76
1976.92 

-094
-1.46 

1.59
2.23 

-1.33
-4).43 

3.70
1.91' 

3.45
0.10) 

3.67
1.25 

2.76
0.38 

5.114
2.33 

3.34
0.93 

1982-'"8 -2X7 3.92 -4155 3.82 3.14 3.50I 0.95 6.95 2.95 

Source: Intl Ilcsia, CIIS Wet ltal Iurcau o fSiatisuics, StatisticalYearbookoflndtttesia (Jakarla: CIS, various years). 
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Figure 10--Cassava area, yield, and production, 1970-88 
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Sugar Production and Policy Trends, 1.970-88 

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, reflect a 

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, deteriorgion 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 nsed 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 pi-oduction. 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 	Il-Percentage of cassava area under intensification programs, 1976-88 
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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 Pro(luction 

Period Java Oif.lava Indonesia Java OffJava Indonesia Java Off Java Indonesia 

(percellt) 

1970-89 
1970-76 
1976-2 
1982-89 

4.30 
7.90 
7.71 

-1.67 

11.06 
7.34 

12.501 
12.62 

5.37 
7.85 
8.20 
(Y98 

- 1.09 
-3.04 
-4.68 

3.31 

4.75 
-4.52 
11.99 
4.16 

-1.22 
-3.04 

4l.19 
2.52 

3.21 
4.86 
3.03 
1.63 

16.41 
2.82 

24.49 
16.77 

4.15 
4.81 
4X) 
3.50 

Source: 	 Indonesia. Ministry of Agriculture. )irectorate General of listate Crops. Ihstale crolistatisticsof lhmesia 

(Statistik perkehmua 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 farnmer control over management 
of their land, the government has also retained area quotas in order to deliver targeted 
amounts of cane to the mills. It 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. 1987b). 

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 governlment under land-use 
property rights. The government has seen expansion of sugar production in the outer 
islands not only as away 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 anumber 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 tmonopoly on procurement, marketing, and distribution of sugar. 
BULOG purchases all sugar from the factories at aspecial quotation price determined by 
the governiient, based on production costs and reasonable consumption price levels. 
BULOG then distributes sugar to private wholesalers across thecountry. Retail prices are 
set to cover the ex-faclory 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 asubstantial broadening of government agricultural policy concerns, beyond the riceproduction 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 pricesprior 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 i;n gcneral or altect rclativc 

incentives within agriculture can have substantial economy-wide effects. 3 It 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 (I)RC), 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, Akrasanec, and Nelson 1976; Gonzales 1984, Byerlee 1985; 

Rosegrant et al. 1987a and 1987b, Appleyard 1987; Monke and Pearson 1989). Method­

ologies for mCasuring the direct, indirect, and total nominal protection rates for tradables 

are presented in Krueger, Schiff, and Vald6s 1988; Bautista 1987; and Dorosh and Vald6s 

1990. The analysis here represents an extension of the literature in three ways: it provides 

greaterdetcil 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 compctitivcness 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 calctlationis are 

based on mean values of interrelated random variables, without explicit regard to their 

underlying statistical distributions (Mclntire and Delgado 1985). The robustness of the 

DRC measure can be enhanced if the underlying distributions and variability are assessed 

'For example, the results of' 18 tlvchping-coulctry studies show thai the direct effects ol* sector-specific agricultural 

incentivce police, are Itaxes on c:porlahlc goixls (- I I percent ccc1he average) and subsidies fo r inportables (20 percent 

cc average). The Ididect cl Iects alo tax agriculture (-27 percent on average) and doninacte 1h direct effects. 'l].;- direct 

policies for holh unporiables and e,;pcortablc, help stabilize domecnst ic prices (Krueger, Schif, and Vald& 1988). 
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and considered. To at least partially overcome these limitations, the assessment here us -ssensitivity analysis of world prices and crop yields to examine the dynamic effects ofchanges in the factors on comparative advantage. Production system delineations are alsomade by distinct technology and geographic groupings to minimize the effects oftechnology and location on the variability of the different production and policy variables.The analytical framework used here is particularly useful in identifying appropriatedirections of change in policy and the first-round effects of these changes on incentives,profitability, and competitiveness. Although not undertaken in the present study, suchresults can be further strengthened with additional analysis of the responses of farmers tothe 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 governnent policies influence economic incentives in agriculturalproduction. Price and subsidy policies, import and export policies, and more generalmacroeconomic policies such as exchange rate and interest rate policies may affectrelative incentives in agriculture. These effects can be measured by using the nominal and
effective protection rates as indicators.' 

Nominal Protection Rate 
Border prices ofcomnodities are used as reference prices in measuring the effects ofgovernment intervention policies. Without government intervention, the domesticproducer prices are expected to be closely related to tile border prices. The nominalprotection rate (NPR) is then defined as the amount by which the domestic price of atradable ou~tput deviates from its border price. It call be stated as 

NPR = (P,, Ip,, ) - 1, (1) 

where P is tile domestic producer price ofa tradable agricultural product o, and PJ' is theborder price of o, evaluated at the official exchange rate, adjusted for quality, transport,
storage, and other margins, 
 measured under competitive conditions, and expressed inlocal currency. A positive NPR implies price protection and positive incentives for the
 
production of the commodity/'


III calculating NPRs for agricultural tradables, the market point for comparison isof
crucial importance. Since NPRs are indicators ofoutput incentives or disincentives, thereare two marketing points where comparisons can be made. One isat tile production pointto determine the incentives that farmers receive at tile farm level. The other is at thewholesale or consumuption point to determine tile effects of pricing policy over abroader 

4
SCe.for example. Rosegrm 1990 and Rosegranmt e al. 1987h. 

'Although not iwtsc10 d or used here. other ilndicalo"r of e'l'lollllic incentives arc the producer subsidy equiva.lenl anrdtile conrsumrler subsidy cquivalct (see Scalrdwno and Bruce 1980; NMergos 1987). 
'A sim1ilar fiir ulalior for rCasurilIg tile NPR of an input is to let I'' and P",represent tire d(o mcstic aili horder pricesof tile Ilput, respeclively. II CollNrSt to outpul pricing, a positive NIIR for inpuls, somlletimes called an implicit lariffrale(tIl), is colsidered all input tax. whereas a negative I[R is aI input price subsidy. Also note ithai fle only differencebetween NP'C and IC in Figure 2and NI'R and iR is a change in the base from I to O. 
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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 
A frameworkaffected by the economy-wide policies that influence the exchange rate. 


presented by Krueger, Schiff, and Vald6s (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 

NPRJ. 
P,"/P,,P 

NPRI,, = - "-- 1, 	 (2) 

where PNA 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 PNA is unaffected by direct (sector-specific) trade and price 

policies, so that direct measures of interventions related to P," or P,/Pa are the same. 

Relative agricultural prices, P 1l/1) 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, PvA, consists of tradable and nontradable compo­

nents: 

P ,,A,= (XP .,,,+ (0 - (X) PV,A,,, 	 (3) 

where 

= price index of the tradable component of the nonagricultural sector,
PNAT 
PNA = price index of the nontradable component of the nonagricultural sector, 

and 
(x = 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 F', the 

nonagricultural price is given by 

= (P,,,) + (1 - W)P..... (4) 
E,, (1 + t,,) 

where 
P*NA = 	 nonagricultural price index that would prevail without trade policies 

affecting nonagricultural tradables and without exchange rate misalign­
nlent, 

E = equilibrium nominal exchange rate,
 
EO = official exchange rate, and
 
INA = effect of trade policies on the price of nonagricultural tradables.
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Similarly, correcting forexchange rate misalignment, the adjusted domestic producer 

price, P, is given by 

P'" =(E'/E,) P",. 5....... (5) 

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

NPR ,; I/P,, , -1 , E - -1 " (6)(T'/ P,,/P,. 

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, NPRr, on relative
agricultural prices, !'/pN isgiven by 

NPRI = E' , . (7) 

The total effects of price policies on P 1IPNare due to direct (sector-specific) priceinterventions (resulting in P, instead ofP' ) the exchange rate effect, and the effects of
trade policies on the nonagricultural sector. NPR is th algcbra 0 1
and their interactions: 7 

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 system. Itis the effective protection rate (EPR) that measures these net effects through their effectson the value-added of the agricultural product. Forinifly, it isconventionally expressed 
as 

EP P"',-XEa,,," - 1,(9)
.i, V " 

where 
Pd = domestic price of input j, 
p = border price of inpLIti expressed in local currency,
a,/ = quantity of the.ith input needed to produce one unit of output o,V = value added in domestic prices, 

= value added in border prices expressed in local currency, 

and the other variables are as )eviotisly defined. 

'Krtclcr. Schifl, alitl V hip I19X dcl nc uitlIlic uu(m1ml Proici ll laIt, Ilomamlke = ntpri + NPR I Ihi,
sludy, however, NPR,% lrc Ihe onces rcporcd, since ihcy relicd 

NPR, 
r

tie eif ed of ,cior-,pedcilic price inmdIrale policies. 
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The numerator is value-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 input markets. 
aA positive EPR therefore implies that a particular production activity is receiving 

positive incenti ve through protection at the existing exchange rate and trade policies, while 

a negative EPR indicates a production disincentive. 
Following the Krueger, Schiff, and Vald6s (1988) framework, the direct, indirect, and 

total EPRs can also be estimated using the following formulations: 

a I,,, P , a,, ,,
 

='P,,IA,.,..- - ,
EPREPR,I YX.,, a,, P,/P,.,, --1 = -p,,, X, a,, P,"V,-1 - 1 (10) 

- P,/P" -. a,~ E. 

EPR- a 1 - 1, and (11)Y a,,,
(EPE,,,) '/,., 1) Y, a, (E'IE,,) (P,"/P,,) PE,, 

E"/PR, = . , a, P,"/P,, I 
(E/E,) (P,"/P.,,,) - Y, a,,, (E'E,,) (P,,"/P,,) 

=( - 1, (12)(O'E,) (V,"/P,*,,) 

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,' - X a,, P,' - Y b,,P,') x Y, 

= (,"- 'a,, P," - I b,,,P,') x Y,, (13) 

DRC - , and (14) 
- ,1 P1 

RCR = E b,,,P,' _ DRC (15)
(P,- P,, E(P,') E' 

where world (border) prices are taken as shadow prices of tradable inputs and outputs,
P h
Pos = hand ps ph. The terms are defined as follows: 

p s = shadow price of output o; 
P = shadow price of tradable inputj; 

PkI = shadow price of nontradable input k; 
11 = quantity of the jth input needed to produce a uit of output 0; 

b:k = quantity of the kth input needed to produce a unit of output o;
 
Y0 = yield per hectare of output (;
 
PO"' = border-price equivalent of output
of o in foreign currency, adjusted for 

transport, storage, distribution, and quality differences; 
P h = border-price equivalent of input j in foreign currency, adjusted forif 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 that, 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 DRC is the "own exchange rate" 
of a particular production activity, since the numerator is expressed in local currency
whereas tie denominator isin foreign currency. DIRC measures the social opportunity cost 
ofdomestic resources employed inearning 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.8 Thus, an activity is economically competitive, or displays 

"'lhe I)RC approach in this study uses the equilibrium exchange rate (IEiR) as an estimate of SElR, the deflator, in 
calculating fhe RCR%. 
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comparative advantage, if the opportunity cost of earning or saving an incremental unit of 
foreign exchange is less than the 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. 9 

The Resource Cost Ratio 
In comparing the DRC with the SER, one call arrive at an efficiency measure of 

comparative advantage. The RCR, which is the ratio of DRC and SER, is a measure of 
resot .rce 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 < I signifies an advantage, RCR = I is neutral, and RCR > I 
indicates a disadvantage. 

"Note, however, that from equati n (14), [lie relevant I)RC values should be positive. Production activities with iegative 

)RCs mean thai tile price o1 outpul cannot event cover timecosts l fhe tradable inputs used, atml shouli be cotnstrued as 
having nio comparative advantage at all. 
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5 

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 technolog., (seed variety) 
and by region, wherever applicable. (2)Domestc 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 soybean,; 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) or. irrigated paluliwa (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 
ai'ocated to the major producing regions where applicable for the crops. For sugar, the 
input-output coefficients come from iutabarat 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-ou'put data sets, including output prices, have been updated 
to 1986. 

The actual 1986 border prices for output of Lassava, 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 
export scenarios, border prices projected by Iie 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 differenti:ted on a regional basis. The analysis therefore delineates 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 c.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 ihe 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.i.f. 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 commodity 
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 crop is 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 le- els of transport, 
marketing, and distribution costs. For this study, the analysis focuses more on the import 
substitition 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 Tr-nsporta­
tion. The basic transport rates taken from the Miaistry 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 amid 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 ofthe transport and handling cost components from farm to 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 levei, so no detailed table on sugar is given. The border prices, f.o.b. 
from the source and adjusted economic import parity (c.i.f.), foi the five commodities are 
presented in Tables 4 and 15, respectively. Border prices for rice, corn, and soybeans have 
generally declined since 1981. Except for cassava, which isat the f.o.b. economic price, the 
c.i.f. import economic parity prices of rice, corn, siybcans, and sugar are adjusted for 
marketing costs from port to wholesale (Table 15). The adjustment costs by major islands 
(that is, 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, 5 i percent domestic and 39 percent foreign, is based on the 1980 input­
output table for Indonesia (Indonesia, CBS 1980a). 

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

Tlrade 
Region Reginme Route 

West Java IRT 
IS 
IiA' 

Central Java IS 
Ill) 

East Java IRT 
IS 
1IP 

West Sumatera IRT 
IS 
Ii' 

Rest of Sumatera IS 
IIP 

South Sulawesi IRT 
IS 
Iii 

Rest of Sulawesi IS 
:P 

Rest of Indonesia IS 
Ilt' 

Farm-Ilandung/Jakarta 
Farin-lantdung 
tarm-Itandung-port 

Farin-Semarang 
Iarm-Scmarang-port 

larln-Selmarang 
Iarm-Surahaya 
Earlm-Surahaya-pori 

Farm-rest of Suniatera 
Farnc-Iadang 
Fari-IPadang-port 

Farm-wholesale 
Iarm-wholesale-port 

Farm-rest of Sulawesi 
Farm-Ujung I'andang
Farni-Ujuog Pandang-port 

Farni-wholesale 
Iarin-wholesale-port 

IFarm-wholesale 
I arn-wholesale-port 

Marketing Cost 

Transport Handling 

(Rp/kilograun) 

4.75 110.50t 
4.75 10.51 

13.08 22.50 

8.08 10.50 
12.08 22.50 

14.17 10.50 
9.51 10.50 

13.50 22.51 

20.98 10.50 
5.54 10.50 

10.50 22.50 

5.54 F).50 
10.50 22.50 

29.64 10.50 
17.75 10.50 
21 " 22.50 

17.75 10.50 
23.55 22.51 

14.92 10.50 
21.32 22.50 

Wholesale Marketo)r Port or" 

Destination 

Jakarta 
Bandung 
Jakarta 

Semarang
 
Semarang
 

Semaiang
 
Surabaya
 
Surabaya 

Rest of Sumatera 
Padang 
Padang 

Rest of Sumatera 
Rest of Sumalera 

Rest of Sulawesi 
Ujung ilandang
Ujung Pandang 

Rest of Sulawesi 
Rest ol Sulawesi 

Rest of Indonesia 
Rest of Indonesia 

Sources: 	 Unpublished data obtained frotm Indonesia, Ministry of Transportation and Ministry of Hinance, and private 
companies. 

Notes: 	 IRT is interregional trade, IS is import substitution, and 1:P 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 or Port or 

Region Regime Route Transport Handling Destination 

(Rp/kilogram) 

West Java IS 
HP) 

Farm-Ilandung 
arin-Ilandung-port 

4.75 
13.08 

10.50 
18.50 

Bandung 
Jakarta 

Central Java 1IT Farni-Jakarta 23.20 10.50 Jakarta 
IS 
I',1 

I:arni-Seniarang 
Farm-Seinarang-port 

8.08 
12.08 

10.50 
18.50 

Semarang 
Semarang 

East Java IRT Farm-Jakarta 28.77 10.50 Jakarta 
IS 
F1P 

Farm-Surabaya
Farm-Surabaya.port 

9.50 
13.50 

10.50 
18.50 

Surabaya 
Surabaya 

Sumatera IRT Fari-Mcdanllainpung 
-Jakarta 18.58 12.25 Jakarta 

IS 
1;1) 

Farm-Medan/Lampung 
I:arlm-MedanL/I, ,aipung-port 

9.32 
14.28 

10.50 
18.50 

Medanlalnpung 
Medan/Lampung 

Bali and 
Nusa "leuggara I, T Farm-wholesale- Kal i imntan 25.04 12.67 Kalimantan 

IS 
1:11 

IFarm-wholesalc 
Iarm-wholesale-port 

14.92 
2(.12 

10.50 
18.50 

Bali and Nusa Tenggara 
Bali and Nusa Tenggara 

South Sulawesi IRT Farln-rest (f Sulawesi 29.64 12.67 Rest of Sulawesi 
IS l:armi-Uiug Iandang 17.75 11.50 Ujung Iandang 
IP Fanr-Ujung Iandang-port 23.55 18.50 Ujung Pandang 

Kal imantan IRT 
I ) 

Farin-wholesale 
Farm-wholesale-port 

8.25 
14.65 

10.50 
18.50 

Kalimatan 
Kalimanlan 

Source: 	 Unpul ished data obtained fro n Indonesia, Ministry of Transporatioti and M inisry of I inance, and private 
companies. 

Notes: 	 IRT is imerregional trade. IS is import suhstitation, and IF 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).These regions are West Java (including Jakarta), Central Java (including Yogyakarta), 
East Java, West Sumatera, the rest of Sumatera (including Aceh, North and South 
Sulnatera, Bengkulu, Lalnpung, Riau, and Jambi), South Sulawesi, the rest of Sulawesi 
(North, Central,and Southeast), and the restof Indonesia (Kalinantan, Bali, East and West 
Nusa Tenggara, East Timor, Maluku, and Irian Jaya). Although both West and North 
Surnatera are rice-surplus regions, the rice DRC analysis uses West Sulnatera instead of 
North Sulnatera in the eight-region classification because cost data on rice marketing, 
transport, and distribution are iore accessible in West Suniatera than in North Sutnatera. 
Because input-output data are insufficient for con , 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, Suinatera, Sulawesi, and Kalimantan. The analysis for sugar is 
divided into Java and off Java. 
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Table 12-Transportand handling costs for soybeans, farm to wholesale and farm 
to port, by region, trade regime, and destination, 1986 

Marketing Cost Wholesale Nlark-t 

Region 
Trade 

Regime Route Transport Handling 
or Port olf 

Destination 

(Rp/kilograni) 

West Java IS 
[.I) 

Farm-Ilandung 
Farin-landung-port 

4.75 
13.08 

10.51 
22.75 

Bandung 
Jakarta 

Central Java IRT Farm-Jakarta 23.20 10.51 Jakarta 
IS 
ll 

Farin-Seinarang 
I-arm-Senarang.port 

8.08 
12.08 

10.50 
22.75 

Semarang 
Semarang 

1-,st Java IRT Farin-Jakarta 33.82 10.50 Jakarta 
IS 
IP 

Farm-Surahaya 
Iarin-Surabaya-port 

9.50 
13.50 

10.50 
22.75 

Surahaya 
Surabaya 

Sumatera IS Farm-whoht'sale 11.88 10.50 Sumatera 
I.1) I arin-whlI esale-port 16.84 22.75 Sumaicra 

Bali and Nusa Tenggara IRT Iarni-wholesale 
(surplus) -KaliuanIanlSulawesi 25.04 11.17 Kalimantanr/Sulawesi 

IS 
l ) 

Iarni-wholesale 
Farm-whoIesale-port 

14.92 
20.12 

10.50t 
22.75 

Bali and Nusa Tenggara 
Itii and Nusa Tenggara 

Sulawesi IS Iarni-wholesale 17.75 10.50 Sulawesi 
IP Farm-wholesale-port 23.55 22.75 Sulawesi 

Kalimantan IS Iarin-wholcsale 8.25 10.50 Kalimantan 
Iii) Farin-whlesale.port 14.65 22.75 Kalimantan 

Source: Unpublished data obtained fron Indonesia, Minislry tf'lransportal in and Ministry of Finance, and private 
companies. 

Notes: IRT is mnterregional trade, IS is import subslitution, and EiP 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.o.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-output table (Indonesia, CBS 1980a), the components of the 
transport costs are 43.6 percent foreign, 48.6 percent dotnestic, 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.o.b. 
international + freight + insuance) plus adjustment; in domestic transport and distri­
bution costs. The shares of foreign and dornestic components of TSP are the same as those 
for urea. 

Indonesia heavily subsidizes its fertilizer. This was especially true Juring the 1970s. 
In the mnid- I980s, however, the fertilizer subsidy declined to an average of 35 percent 
across nitrogen, phosphorus, and potassium (NPK) grades. 
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Table 13-Transportand handling costs for dry cassava (gaplek),farm to wholesale 
and farm to port, by region, trade regime, and destination, 1986 

Region 

West Java 

Central Java 

East Java 

Sumatera 

Bali and Nusa Tenggara 

Sulawesi 

Kalimantan 

Trade 

Regime 


liP 

l.P 

liP' 

EP 

FEP 

FiP 

F:P 

Route 

Farn-llandung 
Bandung-porl 
Total 

Farmi-Seiarang 
Semarang-port 
Total 

Farm-Surabaya 
Surabaya-port 
Total 

Farm-wholesale 
Wholesale-port 

Total 

Farn-wlolesale 
Wholesale-port 

Total 

Fanner-wholesale 
Wholesale-port 

lotal 

Farmer-wholesale 
Wholesale-port 

lotal 

Marketing Cost 


Transpo)rt Handling 


(Rplkilograin) 

4.75 10.50 
8.33 8.92 

13.08 19.42 

8.08 10.50 
4)X 8.92 

12.t08 19.42 

9.50 10.50 
4(X) 8.92 

13.50 19.42 

11.88 10.50 
4.96 8.92 

16.84 19.42 

14.92 10.50 
5.20 8.92 

20.12 19.42 

17.75 10.50 
5.80 8.92 

23.55 19.42 

8.25 10.50 
6.41) 8.92 

14.65 19.42 

Wholesale Market 
fir Port of 

Destination 

Jakarta 

Semarang 

Surabaya 

Surnaiera 

Bali and Nusa Tenggara 

Sulawesi 

Kalimantan 

Source: Unpublished data obtained from Indonesia. Ministry of Transporlation and Ministry of Finance, and private 
companies. 

Note: iT is export 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 c( sts minus taxes. For both liquid and solid pesticides, the 
foreign component is 30.4 percent, the domestic cost is56.3 percent, and the tax is 13.3 
percent. 

Like fertilizer, chenlicals were also heavily subsidized during the peak of the BIMAS, 
later INMAS, rice production program. Calculations show that in 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 160140 ...
 
1973 297 
 98 290 208
 
1974 459 132 227 
 654 66
 
1975 313 220
120 449 77
 
1976 223 112 231 255 73
 
1977 237 95 280 179 72
 
1978 336 101 268 172 71
 
1979 309 298
116 213 97
 
1980 395 125 632
296 	 111
 
1981 418 131 
 288 374 88 
1982 251 109 245 186 76
 
1983 247 136 187
282 	 109 
1984 235 136 282 115 99 
1985 199 112 224 90 84
 
1986 165 88 208 133 103
 
1987 2M8) 215
76 149 112
 
1988 262 107 225
34 113 
1989 278 112 275 282 75 

Sources: 	 Basic data from World Hank. Comioditv Price amd Price Projections (Washington, I).C.: World Bank,
various years); Indonesia, CBS (Central Bureau of Statistics), Statistical Yearbook of hlonesia(Jakarta: 
CIIS, various years). 

Rice price is BrlThai, 5 porc'::;; broken l.ob. Bangkok. adjusted for quality at 25 percent. 
U.S. No. 2 yellow corn Vo.b. (;ull ports.i 

'Soybeans are Uinited States, c.if. Rollcrdani; can he convei ted to f.o.b. U.S. (;ulf por's if time series data on freight and 
insurance are available. Unfortunately, they were notavailable for all years. 

Sugar is the world Internatiomal Sugar Agreement daily price, f.o.b. inain Caribbean ports. 
Cassava is dried, fo .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 

Irrigation isa major input in the production ofrice and to a minimal extentof 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 15-Border prices (c.i.f.) of five commodities, by region, 1986 

Province At port 

Rice 

At wholesale 
(adjusted) 

At port 

Corn 

At wholesale 
(adjusted) 

At port 

Soybeans 

At wholesale 
(adjusted) 

At port 

Sugar 

At wholesale 
(adjusted) 

Cassava, 

At port 

West Java (Jakarta) 193.48 202.91 103.71 112.37 

(USS/metric 

185.15 

ton) 

195.40 194.96 202.80 102.90 

West Ja%.a (Bandung) 195.86 205.29 112.17 120.86 182.83 193.08 198.43 206.27 102.90 

Central Java 193.47 2(12.91 101.32 110.01 207.58 217.83 195.02 202.80 102.90 

East Java 193.48 202.91 101.32 110.01 207.58 217.83 194.96 202.80 102.90 

West Sumatera 195.15 205.18 104.99 113.34 211.69 222.58 199.24 207.69 102.90 

Rest of Sumatera 
(All of Sumatera) 

195.73 
195.67 

205.74 
205.69 

104.55 
104.55 

112.90 
112.90 

211.02 
211.02 

221.91 
221.91 

198.58 
198.67 

207.03 
207.12 

102.90 
102.90 

South Sulawesi 199.55 209.98 97.70 106.45 207.59 218.85 195.41 204.24 102.90 

Rest of Sulawesi 
(All of Sulawesi) 

199.43 
197.93 

209.98 
208.45 

103.65 
102.12 

112.53 
111.00 

216.52 
214.22 

227.97 
225.67 

204.36 
202.12 

213.38 
211.09 

102.90 
102.90 

Kalimantan 213.07 224.04 114.54 121.38 222.34 234.24 210.35 219.82 102.90 

Bali and Nusa Tenggara 213.73 224.18 112.61 121.38 232.39 243.85 220.10 229.12 102.90 

Rest of Indonesia 210.10 221.13 109.76 118.42 226.93 236.92 220.41 230.09 102.90 

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

Notes: 	 C tl import economic parity price at port = f.o.b. price + freight rate + insurance. 
C i.f. import economic parity price at wholesale = c.i.f. price at port + internal marketing c-t. 

Since cassava isexported, prices are f.o.b. 



Table 16-Marketing cost from major port to major wholesale market, by region 

and crop, 1986 

Region Marketing Rice Corp Soybeans Cassava Sugar 

(Rp/kilograni) 

West Java ransport 
Handling 

4.(X) 
13.04 

4(X) 
10.01 

4.(X) 
14.53 

4(X) 
7.53 

4.0() 
10.19 

Central Java 

Total (F) 
(1i) 

'Transport 

17.04 
15.49 
4(X) 

14.01 
12.73 
4(X) 

18.53 
16.85 
4.00 

11.53 
10.47 
4.00 

14.19 
12.89 
4.00 

Handling 13.07 10.04 14.57 7.53 10.19 
Total (F) 17.07 14.04 18.57 11.53 14.19 

East Java 
(F) 

Transport 
15.52 
4.(YJ1 

12.76 
4.) 

16.88 
4.(X) 

10.47 
4.00 

12.89 
4.00 

Handling 
Total (F) 

1.3.04 
17.04 

10.01 
14.01 

14.53 
18.53 

7.53 
11.53 

10.19 
14.19 

West Sumaicra 
(E) 

Transport 
15.49 
4.96 

12.73 
4.96 

16.85 
4.96 

10.47 
4.96 

12.89 
4.96 

Handling 13.17 10.14 14.72 7.53 10.34 
Total (F) 18.13 15.10 19.68 12.49 15.30 

Rest of Suinatera 
() 

Transport 
16.48 
4.96 

13.72 
4.96 

17.89 
4.96 

11.34 
4.96 

13.90 
4.96 

Handling 13.15 10.12 14.71 7.53 10.32 
Total (F) 18.11 15.08 19.66 12.49 15.28 

All of Surnatera 
(1") 

Transport 
16.46 
4.96 

13.70 
4.96 

17.87 
4.96 

11.34 
4.96 

13.88 
4.96 

Handling 13.16 1(.12 14.70 7.53 10.32 
Total (F) 18.12 15.08 19.66 12.49 15.28 

South Sulawesi 
(FE) 

Transport 
16.47 
5.8)) 

13.71 
5.81 

17.87 
5.80 

11.34 
5.80 

13.88 
5.80 

Handling 13.07 10.04 14.57 7.53 10.19 
lolal (F) 18.87 15.84 20.37 13.33 15.99 

Rest of Sulawesi 
(E) 

Transport 
17.14 
5.80 

14.38 
5.80 

18.51 
5.80 

12.10 
5.80 

14.52 
5.80 

Handling 
lolal (1) 

13.29 
19.09 

10.26 
16.06 

14.91 
2(1.71 

7.53 
13.33 

10.53 
16.33 

All of Sulawesi 
(F) 

Transport 
17.34 
5.80 

14.59 
5.80 

'8.82 
5.80 

12.1(1 
5.80 

14.83 
5.80 

Handling 13.24 1(.21 14.82 7.53 10.44 
Total (F) 19.04 16.00 2(1.62 13.33 16.24 

Kalinr:itan 
(Ii) 

Transport 
17.30 
6.4(0 

14.53 
6.40 

18.74 
6.40 

12.11 
6.40 

14.75 
6.40 

Handling 13.44 10.41 15.13 7.53 10.75 
'lolIl (F) 19.84 16.81 21.53 13.93 17.15 

(E) 
Bali and Nusa Tenggara Transport 

18.02 
5.21 

15.26 
5.20 

19.56 
5.21 

12.64 
5.20 

15.57 
5.21 

Handling 13.70 10.66 15.51 7.53 11.13 
Total (F) 18.9(0 15.86 21.71 12.73 16.33 

Rest of the region 
(E) 

Transporl 
17.18 
6.41 

14.41 
6.41 

18.83 
6.41 

11.56 
6.40 

14.83 
6.40 

Handling 13.55 10.52 15.29 7.53 11. 13 
Total (F) 19.95 16.92 21.69 13.93 17.53 

(1!) 18.12 15.36 19.71 12.64 15.92 

Sources: 	 World Ilank, Conntnoditv Price awl Price Projeclions (Washington, I).C.: World Ilank, various years);
unpublished data provided by IIUI.( (lladan Urusan I.ogisfik), Jakarta, Indonesia. 

Notes: 	 F = financial price; E.= ecolnolic price. 
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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 apparcntly 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 productivc use of land for 
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Table 17-Financial land rents used in the domestic resource cost analysis, 1986 

South Sulawesi andCrop/Fechnology Java Ofl Java West Surnatera 

Rice (Rps/heciare/eason) 

Irrigated technology 186,732 106,591 140,559 

Corn
 
Open-polliinated 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 technology 393,145 181.453 ...
 

Source: Derived frm Indonesia, Ministry of Agriculture. Directorate General forFohxI Crops, Far,, Aatagement
Suivevs, 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 isestimated 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 aconversion factor of 0.85
estimated by Ghanein 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 agiven 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 inoney, that is, the irarginal productivity of 
additional investinent 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 + 0 (16)
1 +f
 

where 

i'= real interest rate,
 
° 
i = observed interest rate, and
 

.1 = inflation 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, (P°-J).For the period 
under study, the observed interest rates in Indonesia varied friom money market and 
deposit rates of 15 percent to a lending rate of 21.13 percent (IMF 1988). The lending rate 
of 21.13 percent is used in thi; 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 study. 

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 ther fore may not reflect 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 equilibrium 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 instrumei-ts, including govern­
ment monopolies on trade, producer support prices, and input subsidies on fertilizer and
irrigation to influence agricultual output prices and the costs of production. indonesia's
import substitution strategy and pi otection of industry resulted in a moderately overvalued 
exchange rate in 1986. 

As discussed in Chapter J, the framework developed by Krueger, Schiff, and Valdds
(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 effccts 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 
Adirect comparison 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 corn
contrasted with those of soybeans and sugar. Price trends from 1972 to 1986 indicate that
the domestic wholesaleprices 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 pric, were slightly higher than
their import parity prices. In general, 'omestic rice prices have followed trends in border 
prices.

The nominal protection coefficient, the ratio ofdomestic 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 isobserved forcorn: the nominal prote tion coefficient averaged 0.92 from
1975 to 1981,0.88 from 1982 to 1985, and 1.21 from !986 to 1988. Domestic prices for
these majoi 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 tlan their inport parity prices at the official exchange rate. From 1980
to 1988, the ratios of whoiesale 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 agricu'tural 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: Wholesale price data are from Indonesia, CIIS (Central Bureau of Statistics), Sioistical Yeirhook of 
Intdonesia(Jakarta: CI IS,var ous years); border price dtia: are fr1m World DIank, CommoditY Prices antdPrice 

Projections (Wattiigion, ).C.: World Bank, various years); and transport and internal marketing costs are 

from data provided hy IIULO(; (Iladan Urusan Logistik), I karla, and private transport companies. 

mance. One is the role of govcrnment 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 clhanges 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 
disincent've 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 tho food (rice) self-sufficiency program of the government, which 
began in the early 1970s. 

A comparison of donlestic and econolnic 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.i.f.) price of 
corn, 1974-88 
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Projections(Washington, ).C.: World IBank, various years); and transport and internal marketing costs are 
from data provided by ItUt.(X (tMadan Urusan l.ogistik), 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,
and irrigation) were also subsidized at rates ranging fror 60 to 78 percent (Saefudin 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. Gove,-n­
ment domestic trade and price-golicies 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, especally for the domestic prices of rice, soybeans, and sugar, are lower than 
their import parity prics.s, 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, imd total effects of trade, price, a id exchange rate 
policies are measured at the producers' level and disaggregated by proc ucing provinces
and regions. The domestic prices of outputs used are average farmgate pr'ces received by
farmers ia 1985/86 by specific producing regions. The economic or border prices (c.i.f.
for importables and f.o.b. for exportables) are also defined at the farm level, adjusted for 
product quality, and costs of prc'essing, handling, transport, and marketing from the 
appropriate ports and domestic wholesale mrkets. 
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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: Wholezsale price data are froom 1IMImCSia. CBS (Central Bureau of Statistics), Statistical Yearbook of 
Indonesia(Jakarta: CBIS, various years); border price data are from World BaAl, Commodity'Pricesand Price 
Projections(Washington, D.C.: World Bar!:, various years); and iransport a:,d internal marketing costs are 
froi1 data provided by BUL .O( (Badan Urusan Logistik), Jakarta, and private transport companies. 

As discussed in Chapter 4, the direct NPRs measure the impact of direct policies (P'1/ 
PNA - PI'/PA) as apercentage of the relative prices (P'/PNA) that would have prevailed 
in the absence of sector-speci tic interventions at the official exchange rate Eo . The indirect 
NPRs, which are conpon 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 commodity to the price of nonagricultural goods is an appropriate 
measure of the incentives. An6 because trade and exchange rate policies affect the prices 
of agricu!tural 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 Vald6,&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.i.f.) price of 
sugar, 1972-88 
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Sources: Wholesale price data are fron Indonesia, CIS (Central Bureau Yearbook ofof Statistics), Statistical 
Idonesia (Jakarta: CBS. various years); horder price data are froti World Bank, Con'tldi'vPrices andPrice 
Projections (Washi ngton, ).C.: World BaInk, various years); and transport and internal mttatkeling costs are 
from data provided hy BUIOG (Mtadan Urusan Logistik), Jakarta, and private Iransporl companies. 

Output price incentives to corn producers followed the general pattern of small total 
nominal disprotection, with modest direct protection offset by negative indirect protection
(Table 20). Total NPRs across all producing provinces average- 13 percent, whereas total 
NPRs on Java were -23 percent and offJava -5 percent. At the provincial level, only the 
corn farmers of Sunatera 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 smal! to moderate negati e total NPRs, whereas the total 
NPRs for soybeans and sugar averaged 66 percent. In Io 7,however, the total NPRs for 
all crops except dried cassava became positive, wth 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.o.h.) price of 
cassava, 1974-88 
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Sources: 	 Wholesale price data are from hodotsia. CIBS (Central Bureau of' Statistics), Statisticol Yearbook of 
Idonesio (Jakarta: CIIS,various years); border price data are from World Bank,Coimoditv Pricesand Price 
Projections (Washington. I).C.:World IBank. various years); and transport and internal marketing costs are 
from data provided by BUI.O(; (Badan Urusan Logislik), 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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Figure 20--Domestic wholesale price and economic import parity (c.i.f.) price of 
triple sulfate fertilizer, 1970-86 
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Sources: Wholesale price data are froin Indonesia, CiIS (Central Blureau of Staristics), Statistical Yearbook of 
litilotesia (Jakarta: CIS, various years); border price data arefron World flank, CommoditvPricesandPrice
Projections (Washington, I).C.: World Bank, various years); and transport and internal marketing costs are 
from dala provided by ltUI.O(i (Madan Urusan IL.ogislik), Jakarta, and private transport companies. 

Effective Protection Rates 

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

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

unpublished data provided by ItU.O(; ( ladan Urusat 1.ogislik). Jakarta, 

Commodity/ 
Fertilizer 

)onestic Wholesale 
Price 

Economic Parity 
Price 

Correlation 
Coefficient 

Rice 8.14 54.27 0.25 
Corn 
Soybeans 
Sugar 
Cassava 

13.23 
9.15 

1,,.84 
16.83 

32.23 
28.28 
57.33 
18.96 

(.26 
4).32 
0.003 

-0.35 
Urea 
Triple sulfate 

28.39 
28.39 

38.14 
32.05 

0.42 
0.15 

Sources: World tank, Contoditv Price an(d Price Projections (Washington. ).C.: World Bank. various years, 
tdonesia. 

Notes: Prices are deflated by the wholesale price index (excluding petroleut), instead of the nonagricultural price
index, because the latter has liumited numbers olobservations. The ecoloinic paritlyprice is based on Ile f.o.b. 
price for cassava; the otters are import parity prices (adjusted c.i.f. prices at tlie final wholesale tnarket). 
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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 Total 

(percent) 

West Java -5 -16 -20 
Central Java 7 -16 -10 
East Java 3 -16 -13 
West Sumatera 13 -16 -5 
Rest of Suinatera 10 -16 -8 
South Sulawesi -14 -16 -28 
Rest of Sulawesi -2 -16 -18 
Rest of Indonesia 13 -16 -5 

Java I -16 -15 

Off Java 4 -16 -13 
Indonesia 3 -16 -13 

Note: 	 NPRr = NPRP + NPR, + (NPRV x N/'R,). where NPRT is the total nominal protection rate, NPRD is direct, 
and NPR, is indirect. 

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

Region 

West Java 
Central Java 
East Java 
Sumatera 
Sulawesi 
Kalimantan 
Bali and NusaTenggara 

Java 

Off Java 

Indonesia 

Note: 	 NPR r =NPR - NPRt + (NPR o 
NPR t is indirect. 

Direct Indirect Total 

(percent) 

-7 -16 -22 
-8 -16 -23 
-9 -16 -24 
21 -16 2 
27 -16 7 
15 -16 - 3 
-6 -16 -21 
-8 -16 -23 
13 -16 -5 
4 -16 -13 

x NPR,), where NPR, is the total notninal protection rate, NPRD is direct, and 

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

Region 

West Java 
Central Java 
East Java 
Sumatera 
Sulawesi 
Kalimantan 
Bali and Nusa Tenggara 

Java 

Off Java 
Indonesia 

Direct Indirect 	 Total 

(percent) 

155 -16 	 114
 
15(1 -16 110 
147 -16 107 
1401 -16 102 
121 -16 86 
145 -16 106 
125 -16 89 
151 -16 III 
133 -16 96 
140 -16 	 102 

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

(piercent)
Nominal protection rates
 

Direct 
 !09 113 III
Indirect -16 -16 -16
Total 76 77 77 

Effective protection rates
 
)irect 
 250 256 253

Indirect -16 -16 -16
Total 194 199 197 

Note: NPR1 =NPRo + NPR, + (NPR,) x NPR), where NPR. is the totalotminal proleclion rate, NPRD is direct, 
and NPR, isindirect. 

Table 23-Direct, indirect, and total roominal 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
Sumaicra -1 -16 -17
Sulawesi 14 -16 -4
Kalimantan 15 -16 -3
Bali and Nusa Tenggara 6 -16 -I1

Java -24 -16 -36 
OffJava 
 8 -16 -9
Indonesia -6 -16 -21
 

Note: NPR t = NPRJ, + NPR, + (NPR o x NPRx),where NPRr is (he total nominal r.-"'ection rate,NPRD is direct, 
and NPR, is indirect. 

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

Year/Comrnodity Direct Indiret Total 

(percent)
1985 

Rice 
 15 -i6 
 -3

Corn -10 -16 -24
Soybean. 44 -It) 21
Sugar 
 173 -16 
 129

Cassava -I -16 
 -17
 

1986
 
Rice 
 12 -16 
 -6

Corn -6 -16 -21
 
Soybeans 
 31 -16 10 
Sugar 
 81 -16 
 52

Cassava -35 -16 -45
 

1987
 
Rice 
 19 -16 0
Corn 36 -16 
 14

Soybeans 
 61 -16 35
 
Sugar 
 62 -16 36
 
Cassava 
 -40 -16 
 -50
 

Note: All coitodiies except cassava are inportables. 
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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 
Central Java 
East Java 

t0 
26 
22 

-16 
-16 
-16 

-8 
6 
2 

West Sumatera 44 -16 21 

Rest of Surnatera 
South Sulawesi 
Rest of Sulawesi 

40 
4 

23 

-16 
-16 
-16 

18 
-13 

3 

Rest of Indonesia 46 -16 23 

Java 19 -16 0 

Off Java 31 -16 10 

Indonesia 26 -16 6 

Note: 	 EPR r = EPRJ + EPR, + (EPRD x EIR,)where EPR r 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-Java regions. The high input price subsidies ont fertilizer, chemicals, 
and irrigation in rice production more than offse t 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 percent during 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/Revion 

Open-pollinated corn 
West Java 
Central Java 
East Java 
Suniatera 
Sulawesi 
Kalimantan 
Bali and Nusa lenggara 

Java 
Off Java 
Indonesia 

Hybrid corn 
Central Java 
Fast Java 
Sulawesi 

Java 

Off Java 
Indonesia 

Direct 

-3 
-I 

I 
30 
31 
18 
-3 
-I 
19 
iI 

-3 
-3 
39 
-3 

22 
12 

Indirect Total 

(percent) 

-16 -19 
-16 -17 
-16 -15 
-16 9 
-16 10 
-16 -I 
-16 -19 
-16 -17 
-16 0 
-16 -7 

-16 -19 
-16 -19 
-16 17 
-16 -19 
-16 2 
-16 -6 

Note: EPRr = F.PRV + EPRt + (EPRo x EPRt), where EPRr is the total effective protection rate and EPRD is direct 
and EPR t indirect. 
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more disprotected (- 17 percent for open-pollinated and -19 percent for hybrid corn) than
the off-Java producers (0 percent for open-pollinated and 2 percent for hybrid), as shown
by their total EPRs. Since corn production is basically rainfed in Indonesia and utilize­
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 1to -40 percent. Again, quality differences may account for much of this 
apparent disprotection.

In summary, the incentive pattern resulting from government trade, price, and
e;:change rate policies indic.(es low-to-moderate disprotection to the producers of cassava
and corn, moderate production incentives for rice producers, and very high protection rates 
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 

" echnoilogy/Regin )irtect Indirect Tlal 

"lraditicnal technolo~gy(pre (percent))
 
West Java 
 181 	 -16 136Central Java 192 -16 145East Java 213 	 -16 163Sumatera 220 	 -16 169Sulawesi 168 -16 	 125Kalimantan 17(1 	 -16 127Bali and Nusa "e'nggara 	 162 -16 	 120Java 195 	 -16 148
Off Java 176 -16 	 132Indonesia 183 	 -16 138 

Improved technology
Central Java 225 	 -16 173East Java 227 	 -16 175Java 222 	 -16 170
Indonesia 205 	 -16 156 

Note: 	 EPR r = EtR O + EPR, + (EPR) x EPR,). where EPRr is the total effective protection rate and EPRD is direct 
and EPR, indirect. 
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Table 28-Direct, indirect, and total effective protection rates to cassava producers, 

by region, export promotion scenario, 1986 

Direct Indirect Total
Technology/Region 

(percent) 

rraditional tcclinlgy 
West Java 
Central Java 
East Java 
Sumalera 
Sulawesi 
Kalfinanlan 
Bali and Nusa Tlenggara 

Java 
Off Java 
Indonesia 

-29 
-23 
-18 
-1 
14 
15 
6 

-23 
9 

-5 

-16 
-16 
-16 
-16 
-16 
-16 
-16 
-16 
-16 
-16 

-dO 
-35 
-31 
-17 
-4 
-3 

-II 
-35 
-8 

-20 

Improved lecli iogy 
Central Java 
East Java 
Suinatera 

-22 
-17 

2 

-16 
-16 
-16 

-34 
-30 
-14 

Java 
OfflJava 
Indonesia 

-23 
12 
-3 

-16 
-16 
-16 

-35 
-6 

-19 

EPRD + EPRt + (EPRD x IPR,). where EPRr is the total effective protection rate and EPR0 is dircctNote: 	 EPRT = 
and EPR, indirect. 
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7 

REGIONAL COMPARATIVE ADVANTAGE OF
 
FOOD CROPS
 

To provide indicators of comparative advantage and economic incentives for tile
Indonesian food-crop subsector, this analysis focuses on the regional level for several 
reasons. Resource endowments, agroclimatir patterns, distance to market outlets, and

levels of infrastructure development, all of which may vary across 
regions, are major
determinants ofcomparative advantage. At least some ofthis variability is captured in this
analysis. Many developing countries, including Indonesia, implement input-output pric­
ing policies (suci 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

somletimes limited. Regional analysis permits assessment of the nt': effects ,fgovernment

price policies at regional, commodity, and technological levels (to the ex :nt that the data
 
base permits). There are eight regional groups for rice and seven differe itones foi corn,

soybeans, and cassava. Sugar is grouped only into Java or off Java categories. 

Rice Production 

As noted earlier, there has been remarkable growth in rice production Lver the past two

decades. This was due to several interrelated factors: tile governmen's intensified

production programs (13IMAS, INMAS, and INSUS) aimed at attaining set 
 -sufficiency

in food; the adoption of modern rice varieties; expansion of irrigated areas; high

subsidization of fertilizers, pesticides, and c: edit and extension services; and 1.Iitiation of
 
a price support system for rice. Tile challenge for the future is to maintain efficient
productive capacity with appropriate policies and economical ly justifiable investments in
the rice sector. This has become increasingly difficult for Indonesia (fie to the success of
the green revolution in rice, which has led to acontinuing deterioralion in the world market 
price for rice. The problem has been accentuated by declining government revenues from
oil exports, which were tile major source of the Indonesian agriculturil development
budget. These recent developments highlight tile need to reexamine the financial and 
economic viabilities of the rice production systems in Indonesia relative toalternative crop
production systenis.

Rice production in Indonesia can generally be characterized as an irrigated, smallholder 
production system using intensive purchased iinputs and labor. Java has tile most intensive
rice production systeill inIndonesia. The high government subsidies on fertilizer and
chemical inputs,( also made fertilizer and pesticidC use financially attractive to rice
farmers. On average, yields are above most of the national rice yields of the rice-producing
countries of Asia. 

'Suhsidies o chemicals were reinived during the198/X) crpp ng sCiM)l. Instead, Inetm siaIhas opled topursue tie 
integrated pe',manmlagemntmeml peoiapproach mo onmol. 

67 



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

mient in market infrastructure (Table 29). For example, in 1986 the faringate paddy price 

was highest in tile 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). 

West Sumatera and South Sulawesi ofthe outer islands also had yields of more than 4 tons 
per hectare, whereas the rest of tile regions had yields 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 iv 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 to US$1.00 in 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 cost ratios 
(RCRs) of less than one. Maintenance of this comparative advantage of course depends 
on development:; 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 cyport rice price of US$153 per toil (f.o.b.) 

(adiusted 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 iittle 

noor no comparative advantage in exporting rice. The eight regions analyzed show 
comparative advantage iii exporting rice, a. shown by the RCRs for Indonesia as a whole, 
which average 1.12 (Table 30). 

Sustainalility of Comparative Advantage 
Under what ttechnological and economic conditions can Indonesia sustain compara­

tive advantage in rice production? Given the quality of rice that Indonesia currently 
produces, the regional cost of production, and tile 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 relativciy low estimated break-even yields for rice production under the 
import substitution and interregional trade reginles 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 2 9---Summary of financial costs and return, of irrigated rice production, by technology, region, and traderegime, 1986 
Yield 

Price of OutputGabahTechnology/ CapitalTrade (Rough FarmgateWholes.ale Current Labor Land 
Total Pro- Processing Net Financial ProfitRegion Regime Rice) Rice (Gabah) (Rice) Inputs 

and Other duction or Market- Total Farm. Whole-Costs Rent Costs Costs ing Costs Costs gate sale 
(metric ton/hectare) (Rp/kilogram) 

(Rp/hectare)
West Java IRT 4-516 2.935 170 350) 75.455 180,101 186.732 64.870East Java 507.158IRT 4.984 3.240 179 78.717 585.875 260.562 441.375372 89.323 166.938 186.732 55.870West Sumatera IRT 4.187 498,863 117.418 616.2812.722 201 393,273 588.999395 84.631 174.199 140.559South Sulawesi IRT 4.195 61.248 460,636 125,049 585.685 380.9512.727 : 489.505406 63.937 129,491 140.559 54.885Java IPT 4.765 3.097 388.873 144.176 533.049175 244.572 574,113361 80.851 165,285 166.732Off Java 56.239 489,106 97,648IRT 3.751 2.438 176 40; 66.112 586.755 342,386 531.262169.085 106.591Indonesia IRT 4.131 2.685 175 381 

58,696 400.484 120,449 520.934 259.692 455,485Irrig a ted -4 71.926 167.660 136.644 57.792 434.02! 108.655 5 42 ,67 7 2 8 9 ,93 6 4 79 .6 3 74 0 1 0 ,6 5 

West Ja%,a IS 4.516 2.935 170 350 75.455 180.101 186.732Central Java (4,870 507.158 78,717Is 4.796 3.117 188 585.875 260.552 441.375372 77.150 148,815 186.732EastJava 47.939 460.636 93,978IS 4984 3.240 179 35(1 89.323 554.613 441,012 604,911166.938 186.732West Sumatera Is 4.187 2.722 201 406 

55.870 498,863 102,287 601.150 393.273 532,85084.631 174.199 140.559Rest of Sumatera Is 3.594 61.248 460.636 83,0212.336 195 395 60.007 178.7(Y) 543.657 380,951 561,475106.591 49.721South Sulawesi IS 4.195 2.727 395.019 71,248 466.267 305.811 456.453151 322 
 63.937 129.491Rest of Sulawesi IS 3.551 2.308 140.559 54,8F5 388,873 111,752 500.625172 360 61,162 201.905 106.591 244,572 377,469Rest of Indonesia 76,421 446,080 94.582IS 3.228 2.098 540.662 164.692211 431 290.21860.171 161,131 106,591-ava IS 4.755 51,168 379.061 82,451 461.512 302.0473.097 179 442,726357 80.851 165,285 186,732OffJava IS 3.751 2.438 186 383 
56.239 489,106 91,403 580.509 363.829 526.15266,112 169,085 106.591lidcrnesia IS 4.131 2.685 183 
58.696 400,484 88.870 489.354 297,202 443.912Irrigated 373" /1.926 167.660 136.644 57.792 434.021 08 7 524.90990,887 323,501 477,268West Java EP 4.516 2.935 170 350 75455 180.101 186,732Central Java 64.870 507.158 138.385EP 4.796 3.117 188 645.544 260.562 381,706772 77.150 148,815 186.732Eas' Java 47.939 460,636 143,850EP 4.984 3.240 179 604.485 441,012 555,03937, 89.323 166.938 1F6,732 55.870West Sumatera EP 4.187 498,863 154.127 652.9902.722 201 393,273 481.010406 84.631 174.199 140,559Rest of Sumatera 61.248 460.,336 129.186EP 3.594 2.336 !95 39_ 589.822 380.951 515.31060.007 178.700 106.591South Sulawesi EP 4.195 2.727 49.721 395,019 110.867 505,886 305.811151 322 416,83463.937 129,491 140,559Rest of Sulawesi EP 3.551 2.308 54,885 38L.873 160.293 549.166 244,572172 328.928360 61.162 201.905 106.591Rest of Indonesia EP 76.421 446.080 135,6643.228 2.098 211 431 60,171 58'.74-1 164.692 249,136161.131 106.591Java EP 4.765 3.097 51.168 3 9.061 121.055 500.115 302.047179 357 80,851 4041.123165.285 186.732Off Java EP 3.751 56.239 489.106 145.425 634.531 363.8292.438 186 472,130383 66.112 169.085 106.591Indonesia EP 4.131 58.696 400,484 131.740 532.2242.685 183 373 71.926 297,202 401.043167.660 136.644 57.792 434.021 137,959 571.980 323.501 430.196Sources: Basic data from Indonesia, CBS (Central Bureau of Statistics), SiatisticalYearbook of Indonesia (Jakarta: CBS. various years); World Bank, Commodity Price andPrice Projections (Washington, D.C.: World Bank. various ye.,rs). 

Note: IRT is interregional trade, IS is import substitution. and EP is export piomotion. Numbers may not add to totals due to rounding. 



Table 30--Summary ofeconomic efficiency indicators in irrigated rice production, by technology, region, and traderegime, 
1986 

Gross Economic Costs Net Domestic Resource 

Technology/ 
Region 

Trade 
Regime Border Price Yield 

Economic 
Returns Domestic Foreign Total 

Economic 
Prefit 

Resource 
Cost 

Cost 
Ratio 

(USS/nt) (Rp/mt) (mt/hectare) (RpAlIC tarC) (RpIUSS) 
Irrigated 

West Java IRT 202.91 296.857 2.935 871.276 499.907 201,147 7011.054 170.222 1.091 0.640 

East Java IRT 20 : 296.857 3.241 961.818 524.7,S6 237.720 762.506 199.312 1.060 0.622 

West Sumatera 
South Sulawesi 

Java 

IRT 
IRT 
IRT 

205.,-. 
208.47 
202.91 

3(X).998 
3(A.992 
296.857 

2.722 
2.727 
3.097 

,'.19.316 
831.712 
919.367 

499.352 
454.436 
501.391 

256.404 
236.957 
214.333 

755.756 
691.392 
715.724 

63.560 
140.320 
203.643 

1.298 
1.118 
1.40 

0-761 
0.655 
0.610 

Off Java IRT 207.11 302.995 2.438 738.701 455,5X) 225.543 681.03 57,658 1.299 0.761 

Indonesia IRT 205.01 290.926 2 685 805.301 471.217 220.297 691.514 113.787 1.178 0.691 

Irrigated 
West Java 
Central Java 
East Java 
West Sumatera 
Rest of Sumatera 
South Sulawesi 
Rest of Sula 'esi 
Rest of Indonesia 

Java 
Off Java 
Indonesia 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

20529 
202.91 
20291 
205.18 
205.74 
2()9.98 
209.98 
221,13 
203.70 
210.40 
217.89 

300.339 
296.857 
296,857 
300.178 
"001.998 
307,211 
307.201 
323.513 
298,018 
307.818 
304.143 

2935 
3.117 
3.240 
2722 
2.336 
2.727 
2.308 
2.098 
3.097 
2.438 
2.685 

'81.496 
925.304 
961,818 
817.085 
703.1310 
837,736 
709.019 
678.731 
922.962 
75(1.461 
816.624 

499,907 
48 1.299 
517.024 
477,792 
434.971 
437.802 
475.155 
427.(X)4 
498.187 
439.321 
462.215 

201.147 
204.893 
231.1l9 
240.013 
197.984 
224,311 
204.637 
19S.612 
211.898 
213.205 
213.245 

701.054 
686.192 
748.843 
717.,05 
632.955 
662.113 
679.792 
625.616 
710.084 
652.525 
675.460 

180.442 
239.112 
212,975 

99.280 
70.175 

175.623 
29.227 
53.115 

212.878 
97.936 
141.164 

1.075 
977 

1.036 
1,211 
1,260 
1.044 
1,378 
1.301 
1,025 
1.196 
1.121 

0.630 
0.573 
0.607 
0.710 
0.738 
0.612 
0.808 
0.763 
0.601 
0.701 
0.657 

Irrigated 
West Java EP 153.00 223.839 2.935 656.967 534.920 22(1.297 755.217 -98.250 1.792 1.051 

Central Java 
East Java 
West Sumatera 
Rest of Sumatera 
South Sulawesi 
Rest of Sulawesi 
Rest of Indonesia 

Java 
Off Java 
Indonesia 

EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 

153(00 
153.00 
153.00 
153X) 
153(X) 
153.00 
153.00 
153.00 
153.00 
153.00 

223.839 
223.839 
223.839 
223.839 
223,839 
223.839 
223.839 
223,839 
223.839 
223.839 

3.117 
3.240 
2.722 
2.336 
2.727 
2.318 
2.098 
3.097 
2.438 
2.68) 

697.706 
725,238 
6)9.290 
522.888 
610.409 
516.620 
469.614 
693.229 
545.719 
601,008 

511.559 
548.,78 
505.551. 
458,8.00 
466.794 
499.692 
449.954 
530.545 
464.969 
490.390 

219.967 
247.488 
254.196 
210,155 
239.413 
217,418 
210.721 
228.618 
226,511 
227.833 

731.526 
795.966 
759.754 
668.955 
706.207 
717.111 
660.676 
759.163 
691.471 
718.223 

-33.820 
-70.728 

-150.464 
-146.067 
-95,798 

-200.491 
-191,062 

-65,934 
-145.752 
-117.215 

1.567 
1.6bO 
2.083 
2.146 
1.841 
2.443 
2.543 
1.671 
2.131 
1.923 

0.918 
0.985 
1.221 
1.258 
1.079 
1.432 
1.491 
0.979 
1.249 
1.127 

Sources: 	 Basic data from Indonesia. CBS (Central Bureau of Statistics). Statistical Yearbook of Indonesia (Jakarta: CBS. various years). World Bank. CommoditY Price and 

Price Projections (Washington. D.C.: World Bank, various vars). 

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



Table 31-Break-even yield and border prices in irrigated rice production, by
technology, region, and trade regime, 1986 

Break-even Border Price 
ActualTechnology/ Trade Actual Break-even IBorder Price, c.i.f. f.o.b.Region Regime Yield Yield c.i.f.Adjusted Adjusted Source 

(metric iouffiectare) (US$/metric ton)
Irrigated


West J:,va IRTI0 
 4.516 3.165 202.91 146.69 10X.48E1jst Java IRT 4.984 3.418 202.91 145.I(1 106.89N "stSumaiera IRT 4.187 3.402 205.74 171.93 130.89South Sulawesi IRT 4.195 2.989 208.47 157.118 173.31Java IRT 4.765 3.215 202.91 142.21 104AX)Off Java IRT 3.751 3.032 207.11 172.76 1301.36
Indonesia IRT 4.131 3.088 205.01 158.96 118.65 

Irrigated
West Java IS 4.516 3.126 205.29 146.69 106.10
Central Java IS 4.796 3.157 202.91 135.45 97.24East Java IS 4.984 3.358 202.91 142.45 1(4.24West Sumatera IS 4.187 3.254 205.18 163.17 122.69Rest of Suniatera IS 3.594 2.858 205.74 167.0)9 126.05South Sulawesi IS 4.195 2.858 21)M.98 151.34 105.(06Rest of,Sulawesi IS 3.551 3.(X)6 21M98 181.29 136.01
Rest of Indonesia IS 3.228 2.6.6 221.;3 184.02 127.59

Java IS 4.765 3.171 203.71 141.07 102.07Off Java IS 3.751 2.863 211.4(0 165.41 i 19.71
Indonesia IS 4.131 2.981 217.89 155.21 112.01 

Irrigated

West Java Il' 4.516 
 4.698 151 IX) 158.15 158.15
Central Java 1i-' 4.796 4.472 ;53)X 144.45 144.45Fiast Java FP 4.984 4.923 153(M 151.45 151.45West Sumatcra ll 4.187 4.841) 153.0) 172.71 172.71Rest of Sumatcra I-I' 3.594 4.265 153UX) 176.63 176.63South Sulawesi Fp 4.195 4.452 153.10 161.35 161.35Rest of Sulawesi IT 3.551 4.683 153.(X) 191.31 191.31
Resi of Indonesia ,I' 3.228 4.334 153(X) 194.38 194.38

Java iPl) 4.765 4.685 153.0) 150.88 150.88
Off Java lii) 3.751 4.432 1531) 175.31 175.30
Indonesia 1l' 4.131 4.532 153.1M 165.07 165.07 

Sources: lasic data tomndonesia, ClBS (Central Ilureau of Slatistics), Siatistical)'earbook oJ Ihulhesia (Jakarta:
CHS. varus years); World IBank, CGtnadigy I'ri-erind Pricet'rojecorios('ashingloli, I).C.: World Ilank,
various years). 

Notes: IRT is interregional trade. IS is import substilutioi and FI'is export promotion. 

rice production systems in Indonesia, the break-even border price of rice can range from
US$107 to US$131 per tol (f.o.b.) under the interregional trade regime and from US$97 
to US$136 per ton (f.o.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 p,,ces is also shown in Figure 22. 

Except for Central and East Jva, which have only marginal competitiveness,
Indonesia appears to have no comparative advantage as arice exporter a!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 zo 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 

Resource cost ratio 
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1.5 	 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 
Yield (metric tons/heccare) 

Note: The actual yield level is 2.69 metric tons per heclare. 

The long-run prospect for Indonesia to export rice should also be viewed in the context 
of the international rice trade. The international market for rice is thin and unreliable 
(Jiamwalla and Haykin 1983). Until recently Indonesia was a major importer in the 
international rice trade. Withdrawal ofIndonesia 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: "he actual border price isUS$153(X) per melric tott and US$207.89 per melric (on 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 su'ategy 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 1980 but adoption to date among small corn 
farmers is sti 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 to Rp
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 rogions-Rp 225,700 per hectare with hybrids compared with Rp 
80,200 pcr hectare with open-pollinated corn. 

The average price of corn has generally been in the band between f.o.b. and c.i.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.o.b. price immediately after 
harvest, rising above c.i.f. prices during the off-season. 

Economic Performance 
The economic indicators for corn production by region and production systems shnew 

that Indonesia has a comparative advantage iii 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 traoe 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 havc the most economically efficient open-pollinated corn production systems,
with RCRs cf 0.5 1 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
systemmis was higher than that of open-pollinated corn in the regions where both production 
technologies were present. 
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 Table 32-Summary of financial costs and returns of corn production, by technology, region, and trade regime, 1986 

Price of Output Capital Total Pro- Processing/ Net Financial ProfitTechnology/ Trade Current Labor Land and Other duction Marketing TotalRegion Regime Yield FarmgateWholesale lnpv-ts Costs Rent COStS Costs Costs Costs Farmgate Wholesale 

(nt/hectare) (Rp/kilogram) (Rp/hectare)
Open-polinated

Central Java IRT 1.999 132 161 30.358 66.786 78.-21 35.602 211,467 67.366 278,833 52.401 43.006
East Java IRT 1..('04 130 161 30.358 72.967 78.121 17.804 199,850 74.770 274,620 47.670 31.924
Sumatera IRT I 863 178 161 25,431 90.;89 37.056 19.288 172.564 57.436 230.000 159.050 69,943
Sulawesi IRT 1.510 173 208 4.981 86.634 37,056 9.741 138.411 63,S88 202,299 123.318 111.781
3ah and Nusa Tenggara IRT 1.382 153 210 7.090 68,675 37.056 14,132 126.953 52,115 179,068 84,493 111,152

Java IRT 1.876 131 161 31.939 75.685 78.721 25,066 211.411 68,446 279,857 34,345 22.179
OffJava IRT 1.476 168 193 12,034 76.721 37.056 17,056 142,868 54.538 1?7.406 105,262 87.462 
Indoresia IRT 1.647 153 ISO 20,596 76.277 54.913 20,490 172,276 60.550 212.826 80.153 63,963 

Hybrid
Central Java IRT 35(X) 132 161 57.171 128,501 132.726 11,690 330.088 117.950 448,038 131,912 115,462
East Java IRT 35(X) 130 161 55.103 128.50) 132.726 11,402 327.731 137,445 465,i /6 127.269 98.324
Sulawesi IRT 3.5(X) 173 208 56.959 128.501 71.823 14,450 271.733 148,085 419.818 334.922 308,182

Java IRT 3.5(X) 131 161 57.005 128,501 132.726 11.581 329.813 127,698 457.510 128.t"7 105.990
Off Java IRT 3.500 168 193 57.273 128,501 71.824 14.462 272.060 129.325 4nl.385 316,325 274.! 15
Indonesia IRT 3.500 153 180 57.239 128.501 112.425 12.547 310.712 128,674 439.386 225.719 191.314 

Open-pollinated
West Java IS 1.725 140 161 34.908 87,302 78,721 21.784 222,715 26.306 249.022 18.785 28.703
Central Java IS 1.999 132 154 30.358 66.786 78,721 35,602 211,467 37.141 248,608 52,401 59,238
East Java IS 1.90- 130 148 30.358 72,967 78.721 17.804 199.850 38,080 237,930 47.670 43.862
Sumatera IS 1.863 178 204 25.431 90.780 37.056 19.288 i 72,564 36.925 209,489 159,050 170.563
Sulawesi IS 1.510 173 202 4.981 86.634 37.056 9,741 138.411 42,658 181,068 123.318 123.453Kalimantan IS 1.147 184 210 1(.833 60.787 37,056 25,071 133.746 21.506 155,253 77,302 85.617Bali and Nusa Tenecara IS 1.382 153 178 7.090 68.675 37.056 14.132 126,953 35,130 162,083 84,493 83,913

Java IS 1.876 134 154 31.939 75,685 78,721 25,066 211.411 33.662 245,073 39.973 44,457
Off Java IS 1.476 172 198 12.034 76.721 37.056 17.05(. 142.868 34.037 176,905 111.126 115.960
Indonesia IS 1.647 156 180 20.596 76.277 54.913 20,490 172,276 34,368 206.644 84,263 F9.033 

Hybrid 
Central Java is 3.500 132 154 57,171 128.501 132.726 11,690 330.088 65,030 395.118 131.912 143.882East Java IS 3.500 130 148 55,103 128,501 132.726 11,402 327.731 70,000 307.731 127.269 120,269
Sulawesi IS 3.500 173 202 56.959 128,501 71,823 14.450 271.733 98.875 370.608 334,922 335,237

Java IS 3500 134 154 57.005 128.501 132.726 11,581 329,813 62,802 392.614 139,187 147.552
Off Java IS 3.5GU 172 198 57.273 128.501 71.824 14.462 272.060 80.710 352,770 330.229 341.692
Indonesia IS 3.500 156 180 57.239 128,501 112.425 12,547 310,712 73,035 383,747 234,453 244.588 

(Continued) 



Table 32-Continued 

Price of Output Capital Total Pro- Processing/ Net Financial ProfitTechnology/ Trade Current Labor Land and Other duction Marketing TotalRegion Regime Yield Farmgate Wholesale Inputs Costs Rent Costs Costs Costs Costs Farmgate Wholesale 

(mt/hectare) (Rp/kilogram) (Rp/hectare) 

Open-pollinated
West Java EP 1.725 140 161 34.908 87.302 78.721 21.784 222.715 54.476 277.191 18.785 534
Central Java EP 1.999 132 154 30.358 66.786 78.721 35.602 2 1.467 61.129 272.596 52.401 35.250East Java EP 1.9(04 130 148 30.358 72,967 78.721 17.8(04 199.850 60.928 260.778 47.670 21.014
Sumatera EP 1.863 178 2(04 25.431 90.789 37.056 19.288 !72.504 61.069 233.633 159.05') 146.419
Sulawesi EP 1.510 173 202 4,981 86,634 37.056 9.741 138.411 51,416 189.826 123.318 114.695
Kalimantan EP 1.147 184 210 10.833 0.787 37.056 25.071 133.746 38.023 171.770 77.302 69.101
Bali and Nusa Ten-gara El' '282 153 178 7.090 68.675 37.056 14.132 126.953 53.373 180.325 84.493 65.671Java EP 1.876 134 154 31.939 75.685 78.721 25.066 211.411 58.881 27(1.292 39.973 19.237

Off Java EP 1.476 172 198 12.034 76.721 37.056 17.056 14- S68 51.143 194.011 I 111.126 98.853
Indonesia EP 1.647 156 180 20.596 76.277 54.913 20.490 172.276 54.765 227.(41 84.263 68.636 

Hybrid
Central Java EP 3.500 132 154 57,171 128.501 132.726 11,690 331,088 107.030 437.118 131.912 101,882
East Java EP 3.500 130 148 55.103 128.501 132.726 Il.102 327.731 112.000 439.731 127.269 78.269
Sulawesi EP 3.5(0 173 202 56.959 128.501 71.823 14.450 271.733 i 19.175 390.908 334.922 314,937Java EP 3.500 134 154 57.005 128.501 132.726 11.581 329.813 109.853 439.666 139.187 100.501

Off Java EP 3.5(0 172 198 57.273 128.501 71.824 14.462 272.060 121.275 393.335 330.229 301.127
Indonesia EP 3.5(X0 156 180 57.239 128.501 112.425 12.547 310.712 116.380 427.092 234.453 201.243 

Sources: Basic data from Indonesia. CBS (Central Bureau of Statistics). Statistiil Yearbook of Indonesia (Jakarta: CBS. various years); World Bank. Comonudity Price and 
Price Projertions (Washington. D.C.: World Bank. various years). 

Notes: IRT is interregional trade. IS is import substitution, and EP is export promotion. mt is metric ton. Numbers may not add to totals due to rounding. 



Table 33-Summary of economic efficiency in corn pi oduction, by technology, region, and trade regime, 1986 

Technology/ 
Region 

Trade 
Regime 

Border Price 

In US$ In Rp Yield 

Gross 
Economic 
Returns Domestic 

Economic Costs 

Foreign Total 

Net 
Economic 

Profit 

Domestic Resource 
Resource Cost 

Cost Ratio 

Open-pollinated
Central Java 
East Java 
Sumatera 
Sulawesi 
Bali and Nusa Tenggara 

Javz 
Off'Java 
Indonesia 

IRT 
IRT 
IRT 
IRT 
IRT 
IRT 
IRT 
IRT 

(USS/mI) 

110.01 
110.0! 
1;0.01 
117.08 
121.38 
110.0i 
116.16 
113.70 

(Rp/mo) 

160.945 
160,945 
160.945 
171.288 
177.579 
160.945 
169.937 
166.340 

(mt/hectare) 

1.999 
1.904 
1.863 
1.510 
1.382 
1.876 
1.476 
1.647 

321.728 
306.439 
299,840 
258.645 
245.414 
301.932 
250.827 
273.962 

211.351 
217,140 
186.554 
166.863 
146.969 
217.765 
160.444 
185.288 

(Rp/hectare) 

73.091 
75,202 
53.262 
31.862 
30.496 
67.593 
35.400 
49.305 

284.442 
292,342 
239.816 
198.725 
177.465 
285.358 
195.845 
234.592 

37,286 
14,097 
60,024 
59.920 
67.949 
16.574 
54.982 
39.370 

(RpIUSS) 

1.244 
1.374 
1,107 
1.076 
1.000J 
1.360 
1.090 
1.207 

0.729 
0.805 
0.649 
0.631 
0.586 
0.797 
0.639 
0.707 

Hybrid
Central Java 
East Java 
Sulawesi 

Java 
Off Java 
Indonesia 

IRT 
IRT 
IRT 
IRT 
IRT 
IRT 

110.01 
110.01 
117.08 
110.01 
116.16 
113.70 

160,945 
160,945 
171.288 
160,945 
169,937 
166.340 

3.500 
3.500 
3.500 
3.500 
3.500 
3.500 

563,306 
563.306 
599.508 
563.306 
594.780 
582,191 

342.537 
354,094 
309,037 
344.960 
298.304 
330,663 

114,782 
123.293 
126.831 
117.266 
118,953 
118.216 

457.319 
477.388 
435.868 
462,226 
417.258 
448.879 

105.987 
85.918 

163.640 
101,080 
177,522 
133.312 

1.117 
1.177 

957 
1.131 

917 
1.043 

0.655 
0.690 
0.561 
0.663 
0.538 
0.611 

Open-pollinated
West Java 
Central Java 
East Java 
Sumatera 
Sulawesi 
Kalimantan 
Bali and Nusa Tenggara 

Java 
Off'Java 
Indonesia 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

112.39 
110.01 
110.01 
112.90 
111.00 
121.38 
127.57 
110.80 
118.21 
115.04 

164,427 
160.945 
160.945 
165,173 
162,393 
177,579 
186.635 
162,105 
172,945 
168.299 

1.725 
1.999 
1.904 
1.863 
1.510 
1.147 
1.382 
1.876 
1.476 
1.647 

283.636 
321.728 
306,439 
307.717 
245,213 
203.683 
257.929 
304.109 
255.267 
277,189 

205.611 
195.846 
198.318 
175.624 
155,562 
128.051 
137.881 
199.921 
149.553 
171.606 

39.951 
61,303 
60.893 
45.644 
23.966 
16.374 
24,223 
54.027 
27.755 
39.328 

245.563 
257,149 
259.211 
221.268 
179.528 
144.424 
162,104 
253.948 
177.308 
210.934 

38.073 
64,579 
47.228 
86.449 
65.685 
59.259 
95.825 
50.161 
77.959 
66.255 

1,234 
1.100 
1.182 

980 
1,029 
1.000 

863 
1.170 
962 

1,055 

0.724 
0.645 
0.693 
0.575 
0.603 
0.586 
0.506 
0.686 
0.564 
0.619 

Hybrid
Central Java 
EastJava 
Sulawesi 

Java 
Off Java 
Indonesia 

IS 
IS 
IS 
IS 
IS 
IS 

110.01 
110.01 
111.00 
110.80 
118.21 
115.04 

160.945 
160.945 
162.393 
162.105 
172.945 
168.299 

3.500 
3.500 
3.500 
3.500 
3.500 
3.500 

563.306 
563.306 
568,376 
567.368 
605.307 
589.048 

315.389 
319,495 
282,843 
311.668 
272.477 
301.588 

94.143 
96.990 

108,528 
91,957 

100.825 
97.016 

409.532 
416.485 
391.371 
403.625 
373,302 
398,603 

153.774 
146,821 
177.005 
163.743 
232.005 
190.445 

983 
1.002 

900 
959 
790 
897 

0.577 
0.588 
0.528 
0.562 
0.463 
0.526 

(continued) 



Table 33-Continued 

Technology/ 
Region 

Trade 
Regime 

Border Price 

In US$ In Rp Yield 

Gross 
Economic 
Returns Domestic 

Economic Costs 

Foreign Total 

Net 
Economic 

Profit 

Domestic 
Resource 

Cost 

Resource 
Cost 
Ratio 

(USS/mt) (Rp/mt) (mt/hectare) (Rp/hectare) (Rp/USS) 
Oper.-pollinated

West Java 
Central Java 
East Java 
Sumaterz, 
Sulaesi 
Kalitmantan 
Bali and Nusa Tenggara 

Java 
Off Java 
Indonesia 

EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 

68 X) 
68(X) 
68(X) 
68(X) 
6800 
68(X) 
68.00 
68.0 
68(X) 
68(X) 

99.484 
99.484 
99.484 
99.484 
99,484 
99,484 
99,484 
99.484 
99.484 
99.484 

1.725 
1.999 
1.904 
1.863 
1.510 
1.147 
1.382 
1.876 
1.476 
1.647 

171.610 
198,869 
189.418 
185.339 
150.221 
114,108 
137.487 
186,632 
146.838 
163.850 

221,787 
210.151 
211.943 
189.874 
160.055 
137.671 
148.622 
214,734 
159.435 
I ,3.481 

49.323 
68.788 
68.022 
53.316 
27.381 
21.742 
30,044 
62,107 
33.391 
45.962 

271.110 
278.938 
279,964 
243,190 
187.436 
159.412 
178.665 
276.841 
192.826 
229,443 

-99.5(X) 
-80.069 
-90.546 
-57,851 
-37,215 
-45,304 
-.41,178 
-90.209 
-45.988 
-65.593 

2,653 
2.364 
2,554 
2.104 
1,906 
2.181 
2,024 
2,523 
2.056 
2,277 

1.555 
1.386 
1.497 
1.233 
1.117 
1.278 
1.186 
1.479 
1.205 
1.335 

Hybrid
Central Java 
Ea't Java 
Sulawesi 

Java 
OffJava 
Indonesia 

EP 
EP 
EP 
EP 
EP 
EP 

68.00 
68.00 
68(X) 
68(X) 
68.00 
68.00 

?9.484 
99.484 
99.484 
99.484 
99.484 
99.484 

3.500 
3.500 
3.500 
3.5(X) 
3.500 
3.50) 

348.194 
348.194 
348,194 
348.194 
348.194 
348.194 

340.435 
344.541 
293.257 
339.306 
295.912 
326.824 

107.247 
110.094 
116,445 
107.031 
114.188 
111.112 

447.682 
454.635 
409.702 
446.337 
410.100 
437,936 

-99.488 
-106.441 

-61.508 
-98.143 
-61.906 
-89,742 

2.067 
2.117 
1.851 
2.058 
1.850 
2,017 

1.212 
1.241 
1.085 
1.207 
1.085 
1.182 

Sources: Basic data from Indonesia. CBS (Central Bureau of Statistics). StatisticalYearbo,k of Indonesia (Jakarta: CBS. various years): World Bank. ConioditvPrice and
Price Projections (Wa-.hington. D.C.: World Bank. various years). 

Notes: IRT is interregional trade. IS is import substitution, and EP is export promotion. nit is metric ton. Numbers may not add to totals due to rounding. 



Moreover, the DRC esti mates 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 ile open-pollinated and 
hybrid corn production systems are greater than one, implying comparative disadvantage 
(Tabkl 33). However, sensitivity analysis shows that Indonesia could have comparative 
advantage in corn exports, particularly with improved technology, if the f.o.b. price would 
climb to US$84 per ton (Table 34). Although some of the gains from the 1986 devaluation 
were reduced by cost increases, projected strong growth in corn yields could also achieve 
this conlpetit;veness. The target should be off-Java hybrid production systems (hat have 
a higher comparative advantage than open-pollinated 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 commodity in the Indonesian diet, consumed 
in the form of tofu (bean curd), tempe (fermented soybeans), orother 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 374,00) tons of soybeans each year were imported for food. In addition, 
soybean meal imports averaged 167,(X)0 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 ol soybean crushing costs were available 
for the study period. Because of this data problem, tile 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 donlestically produced soybeans is 
inferior to tile imported ones for some uses. Domestically produced soybeans are used for 
making tofu, tenipe, and soy sauce. Tile tempe industry prefers imported soybeans to 
domestically produced beans because the imlported beans are liarger 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 naller and too, "fibrous than tile imported 
beans. Domestic beans are more competitive in tle tofu industry, which uses both types 
of beans, and ill the soy sauce industry, where tile taste of the domestic beans is preferred. 

In crushing soybeans, two products are extracted: soybean ineal awd soybean oil. A 
ton of dried soybeans yields 774.2 kilograms of meal, 176.4 kilograms o'.'oil, 20 kilograms 
of impurities, and 29.4 kilograms of processing waste. The estimated iinancial processing 
cost is US$40.15 per ton ofdried beans, net of impurities. This is approximately Rp 59,(00 
per ton, using th,, 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 prxluction 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 vegime, 1986 

Actual IBreak-even Border Price 
Border Price, 

Technology/ Trade Actual llrcak-even c.i.f c.i.f r.o.I. 
Region Regime Yield Yield Adjusted Adjusted Source 

(metric tun/hcctare) (US$/mtric ton)
Open.pollinated 

Central Java IRT 1.999 1.493 110.01 86.97 51.96 
Fast Java IRT 1.904 1.554 110.01 93.85 58.84 
Sumatera IRT 1.863 1.224 I Illl 78.24 43.23 
Sulawesi IRT 1.510 0.896 117.08 79.20) 37.12 
Iali and Nua Icnggara IRT 1.382 0.775 121.38 77.42 31.04 

Java IRT 1.876 1.512 110.(11 92.68 57.67
 
OtfJava IRT 1.476 0.918 116.16 80.12 38.96
 
Indonesa IRT 1.647 1.163 113.70 86.41 47.71
 

Ilyhrid

Central Java IRT 3.5(X) 2,337 I10.01 79.79 44.78 
I-ast Java fIlT 3.5(X) 2.439 110.01 83.39 48.38 
Sulawter IRT 3.5(X) 1.977 117.18 76.53 34.45 

Java IRT 3.5(g) 2.351 I ().M1 80.68 45.67 
(Off Java IRT 3.5(X) 1.922 116.16 73.19 32.03 
llrdthlesa IRT 3.5(X) 2.173 113.70 7.47 39.77 

Open-pollinated
 
West Java IS 1.725 1.282 112.39 85.70 48.31
 
Ccntral Java IS 1.999 1.364 110.01 78.39 
 43.38 
Fast Java IS 1.904 1.382 I 11.011 82.92 47.91 
Sumalera IS 1.863 1.114 1I2.() 72.01 34.11 
Sulawe il IS 1.510 0.878 11 .(X) 71.24 35.24 
Kalimantan Is 1.147 0.669 121.38 75.2)) 28.82 
Iliah 	and Nua Teggara IS 1.382 0.685 127.57 71.47 17.90
 

Java IS 1.876 1.342 110I.8) 82.16 46.36
 
())) Java IS 1.476 0.831 118.21 72.25 29.4
 
Indonesia IS 1.647 I.0)47 115.104 77.4) 37.36
 

Ilybrid
 
Central Java IS 3.5(X) 2.136 110.1I 71.21 36.20) 
Fast Java IS 3.5(X) 2.169 110.01 72.45 37.44 
Sulawesi IS 3.5(X) 1.937 111(0) 68.57 32.57 

Java IS 3.5(X) 2.187 11(1.8(1 711.16 34.36 
(I Java IS 3.5fX) 1.741 118.21 65.33 22.12 
Indonesia IS 3.5(M) 1.9c 115.(4 69.46 29.42 

S)pen-llinated

West Java I-P 1.725 2.65)0 68.(X) 94.91 94.91
 
Central Java F 1.999 2.074 68.(X) 85.15 85.15
 
lNa,, ;l' 2.73) 68.(X) 89.67 89.67
Java 	 1.914 
Sunatera HI 1,.63 2.288 68.(X) 79.31 79.31 
Sulawesi) El' 1.510) 1.712 68.(X) 74.53 74.53 
Kalhinitaitl lit) 1.147 1.503 68.0) 83.32 83.32 
Bali and Nusa lenggarl II' 1.382 1.678 68.(X) 77.91 77.90 

Java liI 1.876 2.686 65(.) 89.73 89.73 
)I Java ip 1.476 1.815 68.(X) 78.79 78.79 

Indonesia IlI 1.647 2.195 68X) 84.38 84.38 
Ilyhrid 

CCetral Java Ii 3.5(X) 4.187 68.(X) 77.96 77.96 
l-ast Java Fl' 3.5(X) 4.285 68.(X1) 79.21 79.21 
Sulawct IH, 3.5() J..777 68.0) 71.86 71.86 

Java H) 3.5(X) 4.177 68(X) 77.73 77.73 
OftI Java IH 3.51X) 3.779 68.(X) 71.86 71.86 
Idonresia IHl' 3.5(X) 4.111MrX.08) 76.44 76.44 

Sources: Basic tlatfro Inidntesia. CIIS )(Cenial Ilureau l Statistic. SStijsicol )'eurbookofIhndonesit (Jakarta: 
CIIS.various years I;Word Ilank. Cotrmnodttv Priceannd 'ic' I'roJ,'tcions(Waslhi ngton, I).C.: World Bank, 
various yea(rr 

Nocres: IRTIisrntcrrcglonnal trade. IS is nnilli substittion,.and 1:1'isexport promtionrtt. 
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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 1.0 ton 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: 	 On Java. the actual yield is 3.51 metric olls per lectare; off Java, the actual yield is also 3.501Uetric lolls per 
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Table 3 5 -Summary of financial costs and returns of soybean production, by technology, region, and trade regime, 1986 

Technology/
Region 

Trade 
Regime 

Price of Output 

Yield Farmgate Wholesale 
Current 
Inputs 

Labor 
Costs 

Land 
Rent 

Capital
andOther 

Costs 

Total Pro- Processing/
duction Marketing
Costs Costs 

Total 
Costs 

Net Financial Profit 

Faringate Wholesale 

Traditional
Central Java 
EastJava 
Bali and Nusa Tenggara 

Java 
OffJava 
Indonesia 

(mt/hectare) (Rp/kilogram) 

IRT 1.019 488 613 
IRT 1060 478 613 
IRT 0.875 490 639 
IRT 0.964 483 613 
IRT 0.858 490 639 
IRT 0.903 485 622 

40.576 
40.108 
31.638 
45,611 
30.349 
36,864 

129.860 
116.173 
115.888 
123,833 
113.011 
117.649 

132.726 
132.726 
71,823 

132.726 
71.824 
97,925 

15.352 
21.713 
17.174 
20,856 
19.517 
20,090 

(Rp/hectare) 

318.514 
310.720 
236,524 
323.026 
234.700 
272.527 

34.340 
46.979 
31,684 
37,606 
31.068 
34.383 

352.854 
357.699 
2t 8,207 
360.632 
265.768 
306.911 

178.758 
195.960 
192.226 
142.586 
185.720 
165,729 

271.793 
292.081 
290,918 
230.300 
282,494 
254.454 

Improved
Central Java 
East Java 

Java 
Indonesia 

IRT 
IRT 
IRT 
IRT 

1.600 
1.600 
1.600 
1.600 

488 
478 
483 
485 

613 
613 
613 
622 

75,656 
74.295 
75.618 
75,898 

144.115 
144.115 
144.115 
144.115 

132.726 
132.726 
132.726 
132.726 

16.831 
17,209 
17.046 
17,057 

369.327 
368.345 
369,504 
369,796 

53.920 
70.912 
62.416 
60.923 

423.247 
4.19.257 
431.920 
430.719 

411.473 
396.455 
403.296 
406,737 

557,553 
54 i.543 
548.880 
563,948 

Traditional
West Java 
C,:ntral Java 
East Java 
Sumatera 
Sulawesi 
Kalimantan 
Bali and Nusa Tenggara 

Java 
Off Java 
Indonesia 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
Is 
IS 

0.813 
1.019 
1.060 

0.833 
0.939 
0.785 
0.875 
0.964 
0.858 
0.903 

512 
488 
478 
471 
431 
522 
490 
493 
479 
485 

613 
582 
576 
565 
525 
639 
599 
590 
582 
586 

56.936 
40.576 
40.108 
26.618 
32,536 
30.851 
31.638 
45,611 
30,349 
36.864 

125,467 
129.860 
116.173 
119,845 
114.695 
101,615 
115.888 
123,833 
113.011 
117.649 

132,726 
132,726 
132,726 
7!.823 
71.823 
71.823 
71.823 

132,726 
71,824 
97.925 

25,535 
15.352 
21,713 
19,569 
21.943 
19,390 
17,174 
20.856 
19.517 
20.090 

340.664 
318,514 
310,720 
237.855 
240,997 
223.678 
236.524 
323.026 
234 700 
272,527 

12,398 
18.933 
21.200 
18.643 
26.527 
14.719 

22.243 
17,297 
20,335 
19.173 

353.062 
337,447 
331.920 
256,498 
267,524 
238.397 
258.766 
340,324 
255.035 
291.701 

75,592 
178.758 
195,960 
154.488 
163,712 
186,092 
192,226 
151,904 
175,853 
165.041 

145,307 
255,611 
278,640 
214.147 
225,451 
263,218 
265.359 
228,757 
244.321 
237,070 

Improved
Central Java 
East Java 

Java 
Indonesia 

IS 
IS 
IS 
Is 

1.600 
1.600 
1.600 
1.600 

488 
478 
493 
485 

582 
576 
590 
586 

75.656 
74.295 
75.618 
75,898 

144.115 
144.115 
144.115 
144.115 

132.726 
132.726 
132,726 
132.726 

16,831 
17,209 
17.046 
17,057 

369.327 
368.345 
369,504 
369,796 

29.728 
32,000 
28,709 
33,973 

399.055 
400.345 
398,214 
403,769 

411,473 
396,455 
418.762 
405,518 

532,145 
521.255 
546,320 
533,145 

0(continued) 



Table 35--Continued 

Price of Output Capital Total Pro- Processing/ Net Financial Profit 
Technology/ Trade Current Labor Land and Other duction Marketing Total 
Region Regime Yield Farmgate Wholesale Inputs Costs Rent Costs Costs Costs Costs Farmgate Wholesale 

(mt/hectare) (Rp/kilogram) (Rp/heciare) 

Traditional 
West Java Eil 0.813 512 613 56.93o 125.467 132.726 25.535 340.604 29.130 369.794 75,592 128.575 

Central Java EP 1.019 488 582 40.576 129.S04 132.726 15.352 318.514 35.492 354.006 178.758 239.052 

East Ja%.a EP I O6) 478 576 40.1 O8 116.173 132.726 21.713 310.720 38.425 349.145 195.960 261.415 

Sumatera Ell 0 833 471 565 26.618 119,845 71.823 19.569 237.855 32,97s 270.834 154.488 199.812 

Sulawesi ElP 0.939 431 525 32.536 114.695 71.823 21.943 24(.997 43.476 284.473 163.712 208.502 

Kalimantan EP 0.7S5 522 639 30.851 101.615 71.823 19.390 223.678 29.359 253.037 18,.)..92 248.578 

Bali and North Tenggara EP 0875 490 599 31.638 115.88S 71.823 17.174 236.524 37.511 274,035 192.22's 250.090 
Java EP 0.964 493 590 45.611 123,833 132.726 20.856 323.026 34.354 357.380 151,904 211.701 
OffJava EP 0.8 479 582 30.349 113.011 71.824 19.517 234.7(X) 35.641 270.342 175.853 229.014 
Indonesia EP 0 903 485 586 36.S(.4 I 17,649 97.925 20.09)0 272.527 35.226 307.753 165.041 221.018 

Improved 
Central Java EP 1.600 488 582 75.655 144.115 132.726 16.8,31 169.327 55.728 425.055 411.473 506.145 
East Java EP 1.600 478 576 74.291 144.115 132.726 17.209 368.345 58.000 426.345 396.455 495.255 

Java EP 1.600 493 590 75.618 144.115 132.726 17.046 369.504 57.019 426.523 418.762 518.010
 
Indonesia EP 1.60 485 586 75.898 144.115 132.726 17.057 369.796 62.416 432.212 405.518 504.702
 

al Yt.s, ,,f
Sources: Basic data from Indonesia. CBS (Central Bureau of Statistics). Statistic hdonzesia (Jakarta: CBS. various years); World Bank. Cornmnodi ' "Price and 
Price Projecrions (Washington. D.C.: World Bank, various years). 

Note: IRT is interreg'onal trade. IS is import substitution, and EP is export promotion. mt is metric ton. Numbers may not add to totals due to rounding. 



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 soyineals are controlled by BULOG, the national logistics 
(planning) agency, which also controls soybean pricing policies. Historically, the output 
price of soybeans is highly protected iti 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 nott;d earlier, to account for quality differences between domestically 
produced soybeons and imports, the border price of the domestically produced soybeans 
is adjusted downward. Given the current state of soybean production technology and 
production costs across regions, Indonesia in general has no comparative advantage in 
producing dried soybeans as an import substitute. '[his comparative disadvantage is 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 tile currently available improved 
soybean production technologies wcre more widely adopted, Indonesia lacks a compara­
tive advantage because additional inpu,.s have only a limited incremental impact on 
soybean yields. One of the iwajorconstraints that impede the economic viability ofsoybean 
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 uf dried beans into soybean meal and soybean oil under import 
substit-tion also indicates that Indonesia has no comparative advantage ill pursuing this 
economic activity. The RCRs are all much greater than one, implying a comparative 
disadvantage (Table 3.'). However, these resulis should be interpreted with caution until 
soybean-crushing cost data become available for Indonesia. 

Yields Needed to Attain Efmiciency 
Under current soybean production technology, Indonesia has no comparative advan­

tage in prodtucion 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 should not be lower than 1.24 tons per hecta 'e for Indonesia 
to attain coinpiaiative advantage in domestically producirig soybeans as , substitute for 
imports (Table 38). Under the improved technology system, the break-even point for 
yields of'soybeans to be an efficient import substitute is about I .835 tons per hectare, given 
tile 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 Under improved technology and an average of 1.849 tons per hectare under 
traditional production technology (Table 38). 
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Table 36--Summary of economic efficiency in soybean production, by technology, region, and trade regime, 1986 

Border Price Gross Economic Costs Net Domestic ResourceTechnology/ Trade Economic Economic Resource Cost
Region Regime In US$ In Rp Yield Returns Domestic Foreign Total Profit Cest Ratio 

(USS/mt) (Rp/mi (rmt/hectare) (Rp/hectare) (Rp/USS)
Tr..ditional 

Central Java IRT 14.81 211.857 1019 215., 2 318.011 45,691 363.702 -147.820 2.734 1.603
Ea:;t Java IRT 14481 211.857 1.060 224. ,8 322,664 65.284 387.948 -163.38V 2.964 1.737 
Bali and Nusa Tcnggara IRT 16433 240.407 0.875 210.. 7 247.702 41.373 289.075 -78.718 2.145 1.257 

Java IRT 144.81 211.857 0.964 204.230 321.259 46,607 367,866 -163,636 2.982 1.748
Off Java IRT 164.33 240.415 0.853 206.276 242,002 41,S 1 283.865 -77,589 2,153 1.262 
Indonesia IRT 151 32 221,381 0.903 199.907 276,163 44,103 320.266 -120.359 2,593 1.520 

Improved
 
Central Java IRT 144.81 211.857 16X) 338.971 373.927 
 102.645 476.572 -137.601 2.315 1.357 
EastJava IRT 144.81 211.857 1.60)0 338.971 389.005 112.875 501.880 -162.909 2,517 1.476 

Java IRT 144.81 211.857 16) 338.97! 375.301 103.768 479,068 -140,097 2.334 1 368 
Indonesia IRT 151 32 221.381 1.600 354.210 374,1t4 102.381 476.544 -122.334 2.174 1.274 

Traditional 
West Java IS 146.60 214,468 0.813 174.363 317.165 23.742 340,906 -166.343 3,081 1.806 
Central Java IS 144.81 211.857 1.019 215,882 310.107 319.683 349.789 -!33.907 2,575 1.509
East Java IS 144.81 211.857 1.060 224.568 399.439 55,230 364.67.) -140.102 2.673 1.567 
Sumatera IS 147.87 216,334 0.833 180.206 240.549 51.813 292.362 -112.156 2.741 1.607
Sulawesi IS 150.69 220.459 0.939 207.011 246.755 45.562 292.316 -85.305 2,236 1.311 
Kalimantan IS 157.12 229.863 0.785 180.442 224.559 21.908 246.467 -66.025 2.072 1.215 
Bali and Nusa Tenggara IS 104.33 240,407 0.875 210.357 242.785 37.760 280.545 -70,188 2.058 1.206 

Java IS 145.41 212.735 0.964 205,076 310,840 38.687 349.528 -144,452 2,733 1.602 
Off Java IS 155.00 22t.,765 0.858 194.564 236.424 37.744 274.168 -79,604 2.206 1.293 
Indonesia IS 150.89 220,752 0.903 199.339 268.335 38.195 306.530 -107,191 2.436 1.428 

Improved
 
Central Java IS 144.81 211,857 1.600 338.971 361.516 93.211 454.727 
 -115,756 2.152 1.262 
East Java IS 144.81 211.857 1.600 338.971 369.043 97.700 466.742 -127.771 2.238 1.312

Java 1s 145.41 212.735 1.600 340,376 358.009 90.622 448.631 -108.255 2.097 1.229 
Indonesia IS 150.89 220.752 1.600 353.203 360.293 91.912 452.206 -99,003 2.017 1.183 

(continued) 



Table 36-Continued 

Technology/ 
Region 

Trade 
Regime In US$ 

Border Price 

In Rp Yield 

Gross 
Economic 
Returns 

Economic Costs 

Domestic Foreign Total 

Net 
Economic 

Profit 

Domestic 
Resource 

C(c-t 

Resource 
Cost 
Ratio 

(USS/mt) (R|nit (rnt/hectare) (Rp/hectar( (Rp/USS) 
Traditional

West Java 
Central Java 

East Java
Sumatera 
Sulawesi 
Kalimantan 
Bali and Nusa Tenggara 

Java 
Off Java 
Indonesia 

EP 
EP 

EP
EP 
EP 
EP 
EP 
EP 
EP 
EP 

115.31 
115.31 

115.31
115 31 
115.31 
115.31 
115.31 
115.31 
115.31 
115.31 

168,702 
168.702 

168.702
168,702 
168,702 
168,702 
168,702 
16S.699 
168,699 
168,69Q 

0.813 
1.019 

1.060
0.833 
0.939 
0.785 
0.875 
0.964 
0.858 
0.903 

137.155 
171.908 

178.824
140.529 
158,411 
132.131 
147.614 
162,625 
144.743 
152.335 

326.993 
320.162 

319,899
249,179 
256.887 
233.272 
251,958 
321,066 
245.590 
277,953 

29.102 
44,680 

60.429
56.210 
50,826 
26,493 
42.461 
43,957 
42.484 
43.161 

356,095 
364,842 

380,328
305.389 
307.713 
259.-65 
294,418 
365.024 
288,074 
321,114 

-218.910 
-192.934 

-201.S04
-164.8,6 
-149.302 
- '27,334 
-146.304 
-202.399 
-143.331 

-168,779 

4,427 
3.682 

3.953 
4.323 
3,493 
3.221 
3,505 
3.958 
3.514 
3,725 

2.595 
2.158 

2.317 
2.534 
2.048 
1.888 
2.055 
2.320 
2.060 
2.184 

ImprovedCentral Java 
East Java 

Java 
Indonesia 

EP 
EP 
EP 
EP 

%15.31 
115.31 
115.31 
115.31 

168,702 
168,702 
168.699 
168,699 

1.600 
1.600 
1.600 
1600 

269.924 
269.924 
269.918 
269.918 

377,3(A 
384.831 
374,982 
377.335 

101.057 
105,546 
99,370 

100.12 

478.362 
.190.377 
474.351 
478.047 

-208.438 
-220.453 
-204.433 
-208.129 

3.269 
3,425 
3.217 
3.263 

1.916 
2.008 
1.886 
1.913 

Sources: Basic data from tnf'..esia, CBS (Central Bureau of Statistics). Staristici Yeartnok of Indonesia(Jakarta: CBS. various years); World Bank, Conmoditv PriceandPriceProjections (Washington, D.C.: World Bank, various years).
 

Notes: IRT is interregional trade. IS is import substitution, and EP is export promotioa. 
mt is metric ton. Numbers may not add to totals due to rounding. 
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Table 37--Summary of economic efficiency in soybean meal and oil production, by technology, rr.,.n,and trade regime, 
1986 

Border Price Yield 
Gross Economic Costs Net Domestic Resource 

Technology/ 
Region 

Trade 
Regime 

Soybean 
Meal 

Soybean 
Oil 

Soybean 
Meal 

Soybean 
Oil 

Economic 
Returns Domestic Foreigit Total 

Economic 
Profit 

Resource 
Cost 

Cost 
Ratio 

!Re/metric (on) (metric tonlhectare) (Rp/hectare) (RpIUSS) 
Traditional 

Central Java IRT 238.i47 351,120 0.59 0,14 188.384 341.906 62.508 404.414 -216.03C, 3.974 2.330 
East Java IRT 238.147 351.120 0.62 0.14 195.617 347.520 82,777 430.298 -234,681 4.506 2.641 
Bali and Nusa Tenegara IR- 276.214 351.120 0.51 0.12 181.047 268.220 55.813 324.033 -142.986 3,133 1.837 

Java IRT 238.147 351.120 0.56 0.13 178.306 343,864 62.516 406.380 -228.074 4.345 2.547 
Off Java IRT 276.214 351.120 0.50 0.11 177.582 262.122 56,022 318.145 -140,563 3.155 1.849 
Indonesia IRT 250. 31 351.120 0.52 0.12 173.219 297,338 59.005 356.343 -183,124 3.809 2.233 

Hybrid 
Central Java IRT 238.147 351.120 0.93 0.21 295.676 411.446 129.050 540.496 -244,820 3.613 2.118 
East Java IRT 238 !47 351.120 0.93 0.21 295.676 426.524 139.280 565.804 -270,I2"1 3.990 2.339 

Java IRT 238,147 351.120 0.93 (1.21 295.676 412,820 130.172 542.992 -247.31o 3.649 2.139 
Indonesia IRT 250.,;31 351.120 3.93 0.21 307.46C 411.6M3 128.785 540.468 -233.008 3.371 1.976 

Traditional 
West Java IS 241.629 351.120 0.47 0.11 151.970 336.229 37.159 373.389 -221.418 4.284 2.512 
Central Java IS 238.147 351.120 0.59 O14 188.384 334.002 56.499 390,501 -202.117 3.705 2.172 
East Java IS 238.147 351.120 0.62 0.14 195,617 334.296 72.723 407.019 -211.402 3,980 2.333 
Sumatera IS 244.116 351.120 0.48 0.11 156.775 260.083 65.560 325.6;'k -168.868 4.1711 2.445 
Sulawesi IS 249.61' 351.120 055 0.12 179.580 268.774 61.058 329.832 -150.252 3.318 1.945 
Kalimantan IS 262.155 351.120 0.46 0.10 156.059 242.967 34.863 277,830 -121.771 2.933 1.719 
Bali and Nusa Tenggara IS 276.214 351.120 0.51 0,12 181,047 263.304 52.200 315.503 -134.456 2.990 1.753 

Java IS 239.303 351.120 0.56 (.13 178.953 333.446 54.56 388.042 -209.089 3.923 2.300 
Off Java IS 258.029 351.120 0.50 0.11 168,526 256.544 51.904 3(18.448 -139.922 3.218 1.887 
Indonesia IS 249.997 351.120 0.52 0.12 172.782 289.510 53.097 342,607 -169,825 3,539 2.075 

Hybrid 
Central Java IS 238.147 351.120 0.93 0.21 295.676 399.036 119.615 518,651 -222.975 3.316 1.944 
East Java IS 238,147 351.120 0.93 0.21 295.676 406,562 124.104 530.666 -234,990 3.467 2.07. 

Java IS 239.303 351.120 0.93 0.21 296,750 395.529 117,027 512.555 -215.805 3.220 1.887 
Indonesia IS 249.997 351.120 0.93 0.21 306.685 397.813 118.317 516.130 -209.445 3,090 1.811 

(continued) 



Table 37-Continued 

Border Price Yield 
Technology/ Trade Soybean Gross Economic Costs Net Donjestic ResourceSoybean Soybean Soybean EconomicRegion Regime Meal Oil Economic Resource CostMeal Oil Returns Domestic For-Agn Total Profit Cost Ratio 

Traditional (Rp/netric ton) (metric ton/hectare) (Rp/hectare) (Rp/USS)
West Java EP 174.024 351.120 0.47 0.11 120.060 346,057 42.519 388,576 € 5065 6.529 3.828Central Java EP 174.024 351.120 
East Java 

0.59 0.14 150.423 34.14.057 61.496 405.553 -255.130 5.660 3.318Ell 174,024 351.120 0.62 0.14 156.181 344,755 77,922 422.677 -266.49o 6.445 3.778Sumatera EP 174.024 351.120 0.48 0.11 122.851 268.713 69.957 338,670 -215.819 7.432 4.357Sulawesi EP 174.024 351.120 0.55 0.12 138.382 278.906 66.322 3-15.229 -206.847 5.663Kalimantan 3.319Ell 174.024 351.120 0.46 0.10 115.871 251.680 39.448 291.127 -175.256 4.818 2.824Bali and Nusa Tenggzra EP 174.024 351.120 0.51 0.12 129.134 272.476 56.901Java 329.377 -200.243 5.519 3.235EP 174.024 351. 20 0.56 0.13 142.397 .143.672 59.866 403.538 -261.141 6.092 3.571Off Java EP 174.024 351.120 0.50 0.11 126.692 265.710 56.643 322.35 z -195,662 5.550Indonesia 3.253EP 174., 14 3i1.120 0.52 0.12 132.972 299.128 58.063 357.191 -224.219 5.842 3.425 

H bri-t
Central Java EP 174.024 3l1.120 0.93 0.21 236.106 414.824 127.462 542.286 -306.180 5.586 3.275East Java EP 174.024 351.120 0.93 0.21 236.106 422.350 131.951 554.301 -318,195 5.933 3.478Java EP 174.024 351.120 0.93 0.21 236.106 412.501 125.774 538,275 -302.169 5.470 3.206Indonesia EP 174.024 351.120 0.-)3 0.21 236j06 414.854 127.116 541,971 -305.865 .. -. 3.264 

Sources: Basic data from Indonesia. CBS (Central Bureau of Statistics), Statistical Yearbook ofIndr-nesia (Jakarta: CBS, various years); World Bank. 0 rnmoditv Price andPrice Projections(Washington, D.C.: World Bank. various years). 

Notes: IRT is interregional trade. IS is import substitution, and EP is export promotion. Numbers may rot add to totals dtie to rounding. 
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Table 38-Break-even yield and border prices in soybean production, by technol­
ogy, region, and trade regime, 1986 

Actual Break-even Border Price 
Border Price, 

Technology/ 
Region 

Trade 
Regime 

Actual 
Yield 

Break-even 
Yield 

c.i.f 
Adjusted 

c.i.f 
Adjusted 

r.o.b. 
Source 

(melric tonlhectare) (US$/netric Ion) 
Traditional 

Central Java IRT 1.019 1.576 144.81 213.60 169.77 
last Java IRT 1.060 1.730 144.81 220.54 176.71 
Bali and NusaTenggara IIRT 0.875 1.081 164.33 198.,!7 128.42 

Java IRT 0.964 1.621 144.81 228.41 184.58 
Off Java IRT 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 1.6X) 2.059 144.81 180.85 137.")2 
East Jaya IRT 1.600 2.21J 144.81 190.75 146.92 

Jav;% IRT 1.6(X) 2.083 144.81 181.83 138.00 
Inionesia IRT 1.6(X) 1.964 151.32 180.83 128.33 

Traditional 
West lava IS 0.813 1.414 146.60 2 ..65 202.44 
Centrai Java IS 1.019 1.476 144.81 265.02 16I.19 
East Java IS 1.060 1.552 144.81 206.74 162.91 
Sumnatera IS 0.833 1.227 147.87 2111.80 163.89 
Sulawesi IS 0.939 I.194 150.69 187.21 135.54 
Kalimantan Is 0.785 0.944 157.12 186.77 126.53 
Bali and NusaTenggara IS 0.875 1.037 164.33 192.15 122.30 

Java IS 0.964 1.470 145.41 216.46 171.84 
Off Java IS 0.858 1.080 155.00 191.60 134.18 
Indonesia IS 0.903 1.242 150.89 203.11 151.18 

Improved 
Central Java IS 1.6(X) 1.927 144.81 172.27 128.44 
East Java IS 1.6(X) 1.985 144.81 176.95 133.12 

Java IS 1,6(X) 1.889 145.41 169.88 125.26 
Indonesia IS 1.600 1.835 150.89 171.27 119.34 

rraditional 
West Java E' 0.813 2.052 115.31 260.25 260.25 
Central Java EPI 1.019 2.071 115.31 214.15 214.15 
East Java Ep 1.060 2.183 115.31 215.88 215.88 
Suinatera E'P 0.833 1.784 115.31 221.48 221.48 
Sulawesi Fl' 0.939 1.803 115.31 197.37 197.37 
Kalimantan .p 0785 1.468 115.31 197.27 197.27 
Bali and Nusa Tenggara 1' (.875 1.717 115.31 201.97 201.97 

Java El) (.964 2.088 115.31 226.41 226.41 
Off Java lP 0.85F 1.664 115.31 211.64 2'g,. 4 
Indonesia 1l 01.(03 1.849 I15.31 213. I I 213. 11 

Improved 
Central Java lFP 1.6(X) 2.705 I 15.31 181.41 181.41 
Fast Java El 1.6(X) 2.793 I 15.31 186.19 186.09 

Java 1I' 1.6 ) 2.684 I 15.31 179.84 179.84 
Indonesia I-Ii I .NX) 2.731 I 15.31 181.27 181.27 

Sources: 	 Basic data from Indonesia. CIIS (Central Bureau of Statistics), Sttistical YearbooA of Indonesia (Jakarta: 
CBS, various year.%); World Ma:ik, Commodity Price anml Price Projections (Washinglon, I).C.: World Iank, 
vai ious years). 

Notes: 	 IRT is interregional trade, IS is intprt substitutiotn, and El' is exp)rl promotion. 
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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 shift in 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-technc!ogy cassava. 

Cassava is sold as fresh cassava root and as gaplek (dried cassava). Sore 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 et al. 1984). The European Community, the major in.,porter 
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 to 

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 4 1). 
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Table 39-Summary of fimancial costs and returns of cassava production, by technology, region, and trade regime, 1986 

Price of Output 	 Net Financial Profit 
Yield Capital Total Pro- Processing 

Technology/ Trade Farmgate Wholesale Current Labor Land and Other duction or Market- Total Farm- Whole-
Region Regime Tuber Gaplek (Tuber) (Gaplek) Inputs Costs Rent Costs Costs ing Costs Costs gate ,ae 

(kilogram/hectare) (Rp/kilogram) 	 (Rp/hectare) 
Traditional 

West Java EP I1.400 4,560 33 125 15.249 111.588 125.708 20.861 280.129 167.001 447.130 96,071 122.870 
Central Java EP 11.275 4,510 36 140 21.926 65.492 125.708 13.656 230.361 160.660 391.021 175.539 240.379 
East Java EP 11.100 4.440 38 137 20.709 70.611 125.708 13,755 235.290 164.471 399.761 186.510 208.519 
Sumatera EP 9.855 3.942 45 156 8.036 81.077 48.694 15.975 157.665 159.190 316.855 285.810 298.097 
Sulawesi EP 9.995 3.998 49 178 3,641 57.721 48.694 16.864 134.068 188.278 322.346 355.687 389.298 
Kalimantan EP 10,457 4.183 53 180 3.768 102.602 48.694 20.903 177.301 159.761 377.'362 376.920 415.878 
Bali and 

Nusa Tenggara EP 9.656 3.862 47 159 3.391 115.716 48,694 16,619 191.729 158.627 360.356 262.103 253.702 
Java EP 11.258 4.503 36 134 19.346 82.564 125.708 16.097 248,651 164.43 412.694 152.884 190.708 
Off Java EP 9.991 3.996 49 168 4.708 89.279 48.694 17.590 165.190 169.163 334.353 319.373 337.974 
Indonesia EP 10.534 4.214 47 154 11.006 86.401 81.700 16.953 200.987 167.730 368.717 251,975 278.433 

Improved 
Central Java EP 22.000 8.800 36 140 46.033 210.734 125.708 20.100 407.866 313.482 721.349 384.134 510.651 
East Java EP 22.000 8,800 38 137 43.874 210.734 125.708 20.114 41)5.154 325.978 731.132 430.846 474.468 
Sunatera EP 22.000 8.800 45 156 45.776 210.734 48.694 22.101 338.452 355.370 693.823 651.548 678.977 

Java EP 22.000 8.800 36 134 45.654 210.734 125.708 20.191 407.295 320.581 727.876 377.372 451.324 
Off Java EP 22.000 8.800 49 168 45,649 210.734 48.691 22.086 338.309 372.530 710.840 728.691 769.760 
Indonesia EP 22.C<O 8.800 43 154 45.752 210.734 100.037 20.835 384.412 350.266 734.678 561.588 616.751 

Sources' 	 Basic data from Indonesia. CBS (Central Bureau of Statistics). Statistical Yearbovl-of Indonesia (Jakarta. CBS. various years); World Bank. Commodity Price and 
Price Projections (Washington. D.C.: World Bank. various years). 

Notes: 	 EP is export promotion. Gaplek is dried cassava chips. 



Table 40-Summary of economic efficiency in cassava production, by technology, region, and trade regime, 1986 
Border Price Gross Economic Costs NetTeehnology/ Trade Domestic ResourceEconomicRegion Regime In US$ Economic Resource CostIn Rp Yield Returns Domestic Foreign Total Profit Cost Ratio 

Traditional uSS/nwl )Rp/mnt) (rn/hectare) (Rp/hectare) (Rp/USS)
 
West Java El' I02 9) 150.543 4 5) 686.475 -"4.451 58.892 
 423.343 263.132 850 0.498
Central Java Ell 102 90 150.543 4.510 67s.948 310.95s 58.790 369.748 309,2(X) 734 0.430East Ja.a El 102 90 150.543 4.4-4) 668.410 315.273 63.341 378.614 289.796 762 0.447Sumatera El' 102 90 150.543 3.942 593.439 249.964 50.452 3(M).416 293.023 673 0.395Sulawesi EP 102.90 150.543 39981 60.1. 7) 236.964 58.383 295.346 306.524 638 C 374Kalimantan 10290 150.543 4.183 629.720 276.185 46.299 322,484El' 

307.236 693 0.406Bali and Nusa Tengeara EP 102 9 150.543 3.862 581.396 286.398 50.921 337.319 244.077 790 0.463Java El' 10290 150.543 4.503 677.894 329.907 60.214 390.121 287.773 781 0.458Off Java EP 102 9) 150.543 3.996 04)1.569 262.516 51.611 314.126 287.443 698 0.409Indonesia EP 1 29)0 15).543 4.214 634 387 292.048 55.694 347.742 286.645 738 0.433 

lmpro'.ed
Central Java EP 1012.9o 150.543 8.8(X) 1,324.776 575.410 147.350 722.759 602,017 715East Java EP 102,90 150,543 8.8(X) 1.324.776 583.499 152.989 736.488 588.288 

9.40 
7'.9 0.427Surnatera EP 10290 150.543 8.8(X) 1.324.776 533,498 163.555 697.053

Java 627.723 672 0.394El' 10290 150.543 8.800 1.324.776 577.078 149.183 726.261 598.515 718 0.421Of fJava EP 102.90 150.543 A.8(X) 1.324.776 543.806 170.961 714.767 610.00)9 690 0.404Indoncsia EP 102.9(0 150.543 8.800 1.324.776 573.183 161.568 734.752 590,024 721 0.423 

Sources: Basic data from Indonesia. CBS (Central Bureau of Statistics). StaristicalYearbook of Indonesiu (Jakarta: CBS. various years); World Bank. Conimioditv Price andP-ice Projections (Washington. D.C.: World Bank. various years). 

Note: EP is export promotion. mt is metric ton. 

http:lmpro'.ed


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 

Resource cost ratio 
10.0­
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Notes: 	 On Java. he actual yield is 8.8 lletric tonls per heclare and the RCR is 0.42 1. Oft Java, the actual yield is also 
8.8 metric tons per hectare and tie RCI, is (.4()4. 

Tale 41-Break-even yield and border prices in cassava production, by technology, 
region, and trade regime, 1986 

Technology/ 
Region 

Trade 
Regime 

Actual 
Yield 

Blreak-even 
vield 

Actual 
r.o.b. Price 

Break-even 
f.o.h. Price 

(lmetric ot/hectare) (US$/neric ton) 
Traditional 

West Java El 1I1.4(X( 4.850 112.911 55.68 
Central Java El I11.275 3.975 1(12.91 49.33 
EIast Java El 11. 1(g) 4.12) 1(12.91 51.38 
Sutnatera Ep 9.855 2.840 1(02.91 45.92 
Sulawesi 1:l 9.995 2.368 1(12.911 44.73 
Kalimantan 1FP) 10.457 3.173 102.911 46.27 
Bali atd Nusa letggara 11) 9.656 3.431 I12.9(1 52.48 

Java EI 11.258 4.305 102.911 52.09 
Off Java Fp 9.991 2.958 1112.90 47.34 
Indonesia El' 11.534 3.558 102.91) 49.66 

Improved 
Central Java FP1) 22.(XX) 7.875 1(12.91 49.78 
East Java 11 22.(XX) 7.998 1(2.911 51.75 
Sutnalera El' 22.(XY) 6.978 1(12.911 48.24 

Java .1' 22,tXX) 7.865 1(02.91 0.03 
Of-Java 1l' 22.(XX) 7.1 iX 1(2.911 49.51 
Indotesia Hl' 22.(XX) 7.720 112.911 50. 13 

Sources: 	 B(asic lato iri IIdonesia, .BS ( entCiral Bureau llStaisic").mtti.stit al Yeorhook )I IWtlote.tia (Jakarta: 
Cl S, yarnus year,1. Wo~rld Ilank, ('vttoditv Irice id Pri,'eProjections(Waishiigtntt. I).C.: World ltank. 
various year%). 

Note: ' is exp(ort pronmoition. 
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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 staffof the Center for Agro Economic Research (CAER). A CAER 
paper (Hutabarat et al. 1986) discusses the strategies and policy issues related to expansion
of sugar production in Indonesia. The net profitability per hectare of sugar is shown in 
Table 42. Calculations for Java and offJava 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, finanicial 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 oft Java are negative
(Table 43). Also, sugar is not an efficient import substitute. The RCRs- 1.86 forJava 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 42-Summary of financial costs and returns of sugar production, by technology, region, and trade regime, 1986 

Capital Total Pro- Processing/ Net 
Technology/ Trade Output Current Labor Land and Other duction Marketing Total Financial 
Region Regime Yield Price Inputs Costs Rent Costs Costs Costs Costs Profit 

(metric ton/ (Rpikilora m (Rp/hectare) 
hectare) 

Traditional 
Java IS 6 30 621 481.792 387.720 393.145 265.783 1.528.440 936.186 2.464.626 1,447.674 
OI Java IS 46() 636 104,782 26.111 I50.453 497.325 868.67z 692.830 1.561.503 1.364.097 

Sources 	 Pasic data arefrom lndonesia..Mittsir., of A\riculture. Directorate General of Estate Crops. Ewtate CropStatisticsoflndonesia(Jakarta: Ministry ofAgriculture.various 
?carso. World Bank. Comm. 'da%Pt, e 1.1I'r e I'rojetnts (Washington. D C., World Bank. various years). 

Notes 	 IS i' ini1 rt suhtitution Nunhcrx itta% not add to total. due to rounding 

Table 4--Summary of economic efficiencv in sugar production, by technology, region, and trade regime, 1986 

Border Price Gros, Economic Costs Net Domestic Resource 
Technology/ 
Region 

Trade 
Regime In US$ In Rp Yield 

Economic 
Returns Domestic Foreign Total 

Economic 
Profit 

Resource 
Cost 

Co. 
Ratio 

USS! Rp' (metric ton/ Rp/hectare) ,Rp/USS) 
ntctric ton ) metric ton) hecUre) 

Traditional 
Java iS 202 s) 296.696 ,30 I.S69.187 1.9,72,5S9 958.9,x8 2.931.577 -1.062.390 3.171 1.86 
Oil Java IS 2( 40 299.017 4 ) 1.375,571 10)2.8 Io 72(.526 1.729.336 -353.765 2.260 1.33 

Source, 	 B aic data are from Iidoneta. %ttttts o AL\riculture. 1)trectLrate General of Esta te Crop.. Es ii Crop Srtiitc.i ilndtmesia (Jakaria. Ministr, ofAgriculture, various 

.ea'). World Bank. Co nmodtt%PrtI I1'r, e 1',,je, tz, (Washineton. D. C. World Bank. %ariousyears) 

Notes 	 IS ts intrsrt ubstitution Numners tma, not add to totals due to rounding 



Table 44-Break-even yield and border prices in sugar production, by technology, 
region, and trade regime, 1986 

Technology/ 
Region 

Trade 
Regime 

Actuul 
Yield 

Break-even 
Yield 

Actual 
Bo~rder rrice, 
c.i.f. Ad, Lsted 

Ilreak-even 
Border Price, 
c.i.f. Adjusted 

(metric ton/bhct are) ,''$/ntnric ti)) 
"radilionmal 

Java 
Off Java 

IS 
IS 

1).3 
4.00 

I1.11 
5.92 

202.80 
204.41 

237.(A) 
235.75 

Sources: 	 Itasic data are frotm Itdonresia, Mintmstry of Agriculture, I)ireclorate General of histate Crops, l'stot'+Crop 
Sitisticso[Itlhotmesia (Jakarta: Nit of Agriculture, various years); World Ilank, Contmmoditv Priceand,istry 
Price Proj'ctions (Washingloit, I).C.: World Baik, various years). 

Note: 	 IS is otport substitutiort. 
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8 

CONCLUSIONS 

The effects of government pricing, trade, and exchange rate policies on domestic 
agricultural incentives and comiparative advantage are examined in this report for rice, 
corn, cassava, soybeans, and sugar. The measures used to assess economic incentives 
include direct, 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 ofprocessing, 
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 percent in 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 natu al 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 tr,,de, grain quality, and the long gestation effects of investments related to 
market development for rice exports indicate that Indonesia :hould 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 from a 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 farn 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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Table 45-Indicatorsofincentive, financial, and economic performanceof foodcrops, 
import substitution regime, 1986 

Rice Corn Soybeans Sugar 
Irrigated Open- Iiybrid Traditional Improved AverageIndicator Pollinated 

Java 
Financial profit IRp/hcerare)' 

Farm 363.829 39.973 139,187 151,904 418,762
Wholesale 472.130 19.237 I(X),501 211,701 518.01(1 1,447,674 

Econiomic 	pro'fi (Rlp/heciare)
 
Wholesale 212.878 50,161 163,743 
 -125,816 -77,326 -1,062,390

I)omeslic resource cost (Rp/US$) 1.025 1,170 959 2,458 I.M66 3,171Resource cost ratio 1.60 0.69 0.56 	 1.231.60 	 1.86 
lffective 	protection 

rate (I-R, percent) 0 -17 -19 148 170 194 

Ol Java
 
Financial pro)lii (lRp/heclare)'


I:arii 297.212 111,126 330,229 175,853

Wholesale 401,043 98,853 301,127 229,014 
 ... 1,364,097

I.conoiic profit(Rp/heclare)

Wholesalc 97,936 77,959 
 323,(X15 -58.995 ... -353,765

I)omesic resource cost (I p/US$) 1,196 962 79(0 1,949 ... 2,260Resource cos) ratio (.71 (.56 (.46 1.29 ... 1.33 
Iffective pr )tection
 

rate (1'R.R 10 0
percent) 2 132 ... 199 

Indonesia 
i1nancial
porlit (tlp/hec.ire)'

Fairm 323.501 84,263 234,453 165.041 405,518 ... 
Wholesale 4311,196 68,636 201.243 221,018 504,702 ...
 

Economic profit (lp/heclare)

Wholesale 14!.164 66,255 191.445 -87,316 
 -63,787 ...

I)oiiestic resource cost (Rp/US$) 1,121 1,055 897 2,169 1,778 ...
Resource cost ratio (0.66 1.62 0.53 1.43 1.18 
lifcctive
protecciorl
 

rate (ll'Z,, percent) 6 -7 
 -6 138 156 ... 

Nie: Analysi s of casava asan done; silce il 

itcan he assumed to he highly competitive a%an imprt substituic.
 

ij np(rj crop was iiol has coiparative advantage as air export crop, 

•Sugar has a 15-month proluctioi cycle and should be converted to 3.5 irtonths equivalent Itbe comparable with olher 
crops. 

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

Alignment of rice prices with long-tcrm world prices should also permit fertilizer
subsidies to continue to be phased out. The government has used a substantial fertilizer 
subsidy as a key instrumellt for stilniulating crop production, particularly rice. The rapid
growth in fertilizer use, induced in part by (he subsidy, together with adoption of modern
varieties and Inassive investmients in ir.igation, has sharply increased the budgetary
burden of the suhsidy. There is ak ­ ence that, in many areas of Java, low fertilizer 
prices have led to inefficient use of 'ertilizer, even overuse. Reduction or elimination of 
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Table 46-Indicators of incentive, financial, andeconomic performance of foodcrops, 
export promotion regime, 1986 

Rice Corn Soybeans Cassava 

Irri- Open Pol-
Indicator gated linated Hybrid Traditional Improved Traditional Improved 

Java 
Financial profit (Rp/ 

ieclare)' 
Farm 63,829 39,973 139,187 151,904 418,762 152,884 377,372 

Wholesale 472,130 19,237 1X),501 211,701 518,010 190,708 451.324 

IcoCtoinic profit
(Rp/
 
hectare)
 
Wholesale -65,934 -90,209 -98,143 -191,553 -186,433 287,773 598,515 

Domestic resource Cost 
(Rp/$) 1,671 2.523 2,058 3,627 2,910 781 718 

Resource cost ratio 0.99 1.49 1.21 2.32 1.89 0.46 0.42 

Fffective Protection 
Rate (percent) 74 113 102 294 360 -35 -35 

Off Java 
Financial profit (Rp/ 

hectare)' 
Farm 297,2(12 111,126 330,229 175,853 ... 319,373 728.691 

Wholesale 401,143 98,853 311,127 229,1)14 ... 337,974 769.760 
(Rp/Economic profit 

hectare) 
Wholesale -145.752 -45.988 -61.9)6 -133,678 ... 287,443 610,M9 

)omestic resource cost 
(Rp/US$) 2,131 2,056 1,850 3,211 ... 698 6'1 

Resource cost ratio 1.25 1.21 1.09. 2.06 ... 0.41 0.40 

Ilfective protecliti 
rate (percent) 123 146 186 312 ... -8 -6 

Indonesia
 
Financial profit (Rp/ 

heciare) 
Farm 323,511 84,263 234,453 165,0)41 405,518 251,975 561,588 

Wholesale 430,196 68,636 201,243 221,018 5104,702 278,433 616,751 
(Rp/IEconomic profit 

liectare)
 
Wholesale --117.215 -65.593 -89.742 -158,621) -19(1129 286,645 
 590,)24 

)olestic resource cost 
(Rp/US$) 1.923 2.277 2,117 3.408 2,949 738 721 

Resource cost ratio 1.13 1.34 1.18 2.18 1.91 1.43 0.42 
Effective pritec) I 

rate (percent) IN)11 136 149 314 367 -20 -19 

Note: Aialyis ol sug.r was limited to lie ilmport substitute cenario. It is highly inellicnitas an CXporl crop. 

Coimparable with olher 
crops. 
'Cassava has a 15-mouth proluctioln cycle and should beconverted to 3.5 inonlhs equi,.ulen. to hm! 

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

Corn 

With coltinuing growth in productivity, the corn subsector should continue tu 
experience significant growth. Corn is economically efficient as an import substitute. 
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Improved and pest-re'istant open-pollinated corn varieties have contributed to the strong
growth in productivity. Hybrid corn technology has been introduced in Indonesia, but on 
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 e K.port capability will require improvements in on.farm distribu­
tion ofinputs, postharvest drying, 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 cropproduction off Java. The generally higher yield levels on Java are largely offset by the
lower levels of technology used offJava, 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 produ,.tion 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 ,echnology widely adapted to the agroclhnatic 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 producticn are due to the government targeting system and support
prices, which are maintained by restricting imports. Given an already limited land frontier 
on Java, the expansion ofsoybean areas necessarily displaces the production of othercrops
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 var:eties. 

Sugar
 

Sugar wa. ,-teconomically efficient with 1986 production technology and prices.Without the system of area quotas, it is likely that there woula be a significant shift of land 
out of sugarcane. Sugar production-both on and off Java-is economically inefficient 
compared with imports, but the off-Java region is more efficient than on Java. To the extent
that domestic production of sugar remains a goal of the govLMrnment, 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, in recent years. But high levels of protection have been 

maintained on sugar and soybeans in order to push diversification of cropping patterns. 

Promotion o'a relatively inefficient crop, such as soybeans, through price protection, 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 

neuual and linked to long-run economic border prices. Although a crop targeting approach 

continues io be used for sugar and soybeans, the Indonesian government has mainly 

pursued balanced r-plicies to facilitate diversifi,-ation through piased trade liberalization, 

exchange rate adjustments, and investment in agricultural research to generate new 

technologies; expanded extension eftbrts to deliver appropriae technology to farmers, 

particularly for nonrice crops; and imvestment in rural infrastructure such as roads and 

communications to facilitate market development. 
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