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A.1 Agriculture in Indonesia 

A.1.1 Land Use 

Land use in Indonesia is shown in Table A.1.1. Its shows that the agricultural land including wet, dry 
land and agricultural estate occupies about 351,000km2 or 58.7% of land area in 1997. It increased 
30% comparing with 1985. While the forest area decreased 7,300 km2 (7.5%) within these 12 years, it 
means the forest area decreased 610 km2 every year. Also Sawah (welt land) increased 11.7% because 
of the irrigation development.  
 
 
A.1.2 Food Crop Production 

Major food crops in Indonesia are, paddy, maize cassava, soybeans, groundnuts and sweet potatoes. 
Their harvested area, production and yield together with vegetable between 1984 and 1999 are shown 
in Table A.1.2. 
 
(1) Rice 

Rice is a most important staple food, and socio-economically important crop in Indonesia. Unit yield 
of rice increased 4.43 ton/ha in 1997, but it did not increased after 1997. 
 
About half of its production comes from Java Island, it occupies 48% of production area, and 55% of 
production in Indonesia as shown in Table A.1.3.  
 
(2) Other Food Crops (Palawija) 

Other food crops are called as palawija in Indonesia. Maize is the most important crop among them. 
Its production tends to increase steadily in recent years in order to meet an increased demand for 
animal feed. On the other hand, production of other palawija is stagnant or decreasing (see Table 
A.1.2). 

 
(3) Vegetables 

In the last decade, the vegetable cultivation increased rapidly compare with other crops. Its area and 
products increased 34% and 55% as shown in Table A.1.2. 
 
 
A.1.3 Land Holding and Tenures 

(1) Land Holding Size 

Land holding per farm household shown in Agricultural census 1993 is summarized in Table A.1.4. 
The average size of control land is estimated 0.87 ha per farm household. It reduced 0.12 ha from 0.99 
ha of 1983 census. Also the area controlled by a farm household in Java shows very small less than 0.5 
ha comparing with outer Java. 
 
(2) Land Tenures 

According to the Agricultural Census 1973, farm household cultivating their own land, tenant, and 
mixed farmers (cultivating own land and rent land) are 74.8%, 3.2% and 22.0%, respectively. The data 
on the land tenures are not available since then. From Table A.1.4, it is possible to say that 6.7% of 
landowner lending 4.9% of their land to the tenant, and 28.3% of farmers among total farmers rent 
13.5 % of total controlled land. 
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A.1.4 Agricultural Inputs 

(1) Seed 

Some study reports indicate that 
rice-breeding research work in 
Indonesia has been rather stagnant 
especially during the 1990s. This 
results in limited choice for the farmers 
and can explain why there have been 
minimal rice yield increases in recent 
years. IR-64 which was released in 
1987 is still the most popular variety, 
occupying around 50% or more of the 
rice planted area in the country. High 
yielding varieties of rice for wetland 
released during the 1990s are as 
follows: 
 
(2) Fertilizer 

Fertilizer especially Urea input for the 
paddy cultivation has close correlation 
with unit yield in Indonesia, while seed 
quality and irrigation have substantial 
correlation, and agro-chemicals do not, 
as shown in Fig A.1.1 to A.1.4. The 
fertilizer price increased based on the 
increase of paddy prices before 
economic crisis in 1997/98.  
 
 
A.1.5 Farm Budgets 

Farm budget of the model farm household with one ha cultivation area are cultivated as shown in 
Table A.1.5 to A.1.9. The basis of analysis are described below: 
 
(1) Cropping Patterns and Intensities 

As with farmers everywhere, incomes range widely depending on the prevailing conditions. In the 
Study Area it is possible to identify a limited number of scenarios which provide a reasonable 
indication of the range within which most farmers’ incomes will be found. 
 
The main interest is with irrigated areas where farmers almost always grow a wet season rice crop. 
This crop is generally successful, unless there are major floods or pest attacks. Water shortages can 
occur, but are generally not highly significant. Most farmers plant HYVs and apply reasonable levels 
of fertilizers and can expect to obtain yields of between 4.5 and 5.5 tones of dry paddy (gabah kering 
giling – GKG). 
 
Activities during the remaining eight months of the year vary widely; if water is reasonably plentiful 
farmers will grow at least one further rice crop and maybe two. Success depends primarily on the 
water supply situation, although, of course, the other potential hazards can also cause losses. If, as is 
often the case, the supply of water is somewhat constrained, farmers can adopt a number of planting 
options. They can attempt to utilise the whole of the irrigated area by restricting the areas of high 
water demanding cropping, primarily rice, and by planting other less water-demanding crops such as 
soybean, groundnuts, green gram or maize in the remaining area. Alternatively, they can utilise all the 
water to produce rice, and leave the remaining area fallow. 

No. Variety Year Crop Life Potential Yield 
(days) (ton/ha)

1 Barumun 1991 125 - 130 5.0 - 6.0
2 Atomita 4 1991 110 - 120 5.0 - 7.0
3 Cenranae 1991 110 - 115 4.5 - 5.5
4 Lariang 1991 111 - 115 4.5 - 5.5
5 IR 68 (introduced) 1993 125 5.0 - 6.0
6 IR 74 (introduced)* 1994 125- 130 5
7 Memberamo* 1995 115 - 120 6.5
8 Cibodas 1995 117 - 126 6.9
9 Batang Anai 1996 115 6.4 (4.0 - 10.0)

10 Digul* 1996 115 - 125 5.0 - 7.0
11 Maros* 1996 115 6.3 (4.5 - 9.0)
12 Cilamaya Muncul* 1996 126 - 130 5.0 - 6.0
13 Cilosari 1996 110 - 120 5.0 - 6.5
14 Way Apo Buru* 1998 115 - 125 5.0 - 8.0
15 Widas 1999 115 - 125 5.0 - 7.0
16 Ketonggo 1999 120 5.0 - 6.0
17 Ciherang 2000 116 - 125 5.0 - 7.0
18 Cisantana 2000 118 5.8 (5.0 - 7.8)
19 Tukad Petanu 2000 120 4.0 - 7.0
20 Tukad Balian 2000 110 4.0 - 7.0
21 Tukad Unda 2000 110 4.0 - 7.0

Source:  Central Rice Research Institute in Sukamandi, Indonesia
Note:   *widely planted in Indonesia in recent years

Rice High Yielding Varieties(HYV) for Wetland Released in 1991 -
2000
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Although it is generally expected that most irrigation systems have been designed to allow most 
farmers to achieve at least a 200% cropping intensity, in four years out of five, in reality there is not 
always sufficient water available to allow farmers to double crop rice. It is normal for part of the 
second season crop to be non-rice, and for most of the area to be planted. In the third season, the driest 
season, many farmers cannot grow rice and they tend to either produce a palawija crop or leave all or 
part of their land fallow. To achieve 300% rice cropping, even if water conditions are favourable, is 
difficult; such intensities require a very quick turn around between crops. 
 
Except where there is stored water, the dry season water supply situation cannot be guaranteed. 
Because most holdings are very small and farmers are generally poor, they tend to take risks and to 
plant as large an area as they can, in the hope that the water supply situation will be adequate. Average 
yields, over the years, tend to be lower than in the wet season because of the impacts of partial or total 
crop failure. 
 
Whilst cropping intensities can range from less than 100% to around 300%, it is suggested that most 
farmers who achieve a cropping intensity of around 235% would consider themselves to be quite 
fortunate. In many areas less intensive cropping is achievable and, as an example, an intensity of 
195% has been selected.  
 
In the attached analysis, these two cropping intensities have been used. Two different cropping 
patterns have been applied, one where rice is dominant in both the wet and second seasons, and one 
where there is a greater proportion of palawija crop in the second season. Soybean has been used as 
the representative palawija crop. 
 
(2) Crop Returns 

During the study, as is generally the case, it was noted that conditions were not always favorable and a 
number of additional problems faced the farmers. In particular, farmers were finding that crop prices 
were not as high as they had been in the previous year whilst input prices were increasing quite rapidly. 
These problems were particularly severe in the remoter areas, where transport costs impacted 
negatively on both produce and input prices.  
 
In the analysis, details of which are presented in Tables A.1.5 to A.1.9, two conditions have been used 
to cover the spectrum, a favourable one where yields are reasonable, crop prices are at the top of the 
range encountered and input prices are at the low end of the range encountered, and an unfavourable 
one where the opposite assumptions have been applied. 
 
Crop budgets, (utilising the favourable and unfavourable value and yield assumptions) where prepared 
and a series of net incomes per hectare were calculated. Two factors have particularly significant 
impacts on the net return accruing to the farmer, the extent to which the farm family provide labour 
and the tenure system.  
 
Over the years it appears that, unless the farmer himself owns the required asset, there is an increasing 
tendency for farmers to contract out the task of land preparation to others, using draft animal or 
tractors. There is little manual land preparation, and for many farmers, land preparation is a costly 
process involving little family labour. The other major labour demanding activity is the rice harvest, 
where as in the past, the task of harvesting, threshing, winnowing and bagging is often contracted out 
to a harvesting gang who collect a proportion of the produce as payment. Again there is only limited 
use of family labour during this activity. It appears that the proportion of total product demanded by 
the harvesters as payment for their services has increased over the years. In some cases the payment 
seems excessive if the value of the proportion taken is compared to the number of workdays involved. 
 
It is suggested that on an average farm, the farming family would have limited involvement in land 
preparation and in the rice harvest, some involvement in transplanting and complete involvement in 



A - 4 

most of the other activities. In the analysis this scenario is identified as the partial family labour one. 
Other cases will be found where all labour is hired or where all labour is provided by the farming 
family; the net returns to these conditions are also presented  
 
Although numerous arrangements can be found, it is normal for land owners who allow share croppers 
to cultivate their land, to collect half the product (having shared the cost of harvesting with the share 
cropper) and not to make any other contribution towards costs. Net returns to the share cropper have 
been calculated; it will be noted that such deals often leave very little return to the share cropper. 
 
On a per hectare per season basis, with partial family labour and favourable conditions, net returns of 
around Rp.3.9 million can be expected for rice and Rp.2.4 m for Soya. The returns are, however, 
extremely sensitive to modest changes in product price and to yields and it is quite common to find 
much lower net returns. In the analysis it can be seen that the aforementioned net returns for rice and 
soybeans can easily fall to around Rp.1.2 million and Rp.0.8 million respectively, if less favourable 
conditions are applied.  
 
As mentioned above, returns to share croppers are much lower; in the favourable condition a share 
cropper can expect a net return of around Rp.0.8 million for rice and Rp.0.5 million for soybean. With 
less favourable conditions, the calculated returns are negative, reinforcing the common contention by 
many share croppers that they are losing money. 
 
(3) Farm Budgets 

On an annual basis, by applying the per hectare returns to the selected cropping patterns and intensities 
mentioned above, estimates of annual net income can be generated. Farm income for a one hectare 
holding could be expected a maximum of around Rp 8.3 million a year. Numerous other lower net 
returns have been calculated and presented, indicating, at the lower end, that it would be very easy for 
share-croppers to make losses.  

 
Summary of Farm Return 

 
Because of small cultivation area, farmers cannot get the enough income from their cultivation, 
therefore they have to seek other source of income. As shown in Table A.1.10, 12% of farm household 
who cultivating their own land got their main income sources from the second jobs, but it increases, 
about 47% of small-scale land-own farmers. Around 60% of tenant farmers needed more effort to find 
off farm works. 
 
It needs to be appreciated that for most farmers, their irrigated holding size is much less than 1 ha and 
that for many of those in Java, the average size would lie between 0.25 and 0.4 ha. 
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A.2 National Food Security 

A.2.1 Food Consumption 

Food consumption and income will have some correlation, i.e. the higher income causes the higher 
consumption of food, but rice has already lost income elasticity in Indonesia. Also, as shown in Fig. 
A.2.1, the middle income (Rp.80,000 to 200,000 of monthly income) shows the highest rice 
consumption, therefore the demand of rice can be increased at some amount of monthly income level, 
but it will be reduced at higher level.  
 
Contrary to rice consumption, wheat, soybeans, vegetables, fruits, meat and eggs show positive 
income elasticity in Fig. A.2.2. 
 
 
A.2.2 Rice Production and Demand Model 

The Government does not provide future supply and demand trends, there have been several studies 
which have looked into the issues, including the ADB Study on the “Assessment of Options for 
Sustainable Irrigation Development in Indonesia”

1
, it is summarized in Table A.2.1. It estimated based 

on assumptions that the production area will be decreased 20,000 ha/year in Java and increased 
60,000ha/year. The table indicates the rice balance between production and consumption will be minus 
the year 2015, after that surplus of rice will be achieved. 
 
This Study considered several rice consumption and production scenarios up to 2020, and the results 
are discussed below. 
 
(1) Food Consumption Trends 

Table A.2.2 shows per capita food consumption changes between 1983 and 1998. It appears that the 
people had just started to diversify their food consumption patterns as a consequence of the 
remarkable economic growth experienced during the last decade. 
 
(2) Rice Consumption 

The ADB study report made the following assumptions regarding rice consumption trends. Rice 
consumption trends were based on the following assumptions: 

- Total population will expand with a stable growth rate from 198 million in 1996 to 262 million in 
2020; 

- Per capita rice consumption will expand from around 152 kg/capita/year to a peak 154 
kg/capita/year around 2006 and then decline to 147 kg/capita/year as incomes increase and 
further urbanization takes effect. (Actual per capita consumption seems to be less than these 
figures, because losses and seed allocation were not taken into account in the calculations); 

- Total milled rice consumption will increase from 30 million tons in 1996 to 39 million tons in 
2020, which will require 59 million tons of paddy in 2020;  

- The conversion rate for paddy to rice (milling recovery) is 65%. 
 
According to the above scenario, it is estimated that overall rice consumption will increase at an 
average rate of slightly less than 1.0 % per year. In consideration of other relevant data, it is 
considered that other scenarios might be more appropriate. 
 
The figure below shows the past trends of per capita rice consumption and per capita GDP from 1983 
to 1998. Both figures show that the per capita rice consumption was very stable after 1990 and its 
income elasticity has become almost negligible. 
 

                                                  
1
 ADB TA 2679-INO, December 1998 
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(2) Post-harvest Rice Prices 

Previous figures also shows how, in most years, market prices decrease after the main harvest, and 
explains why it is generally recommended that farmers try to store their produce after harvest and sell 
it when the price levels improve. It is appreciated, however, that this is often impossible, for a number 
of reasons, as follows: 

- Farmers are very busy harvesting rice and other crops, and preparation for the next crop. 
- During the harvesting season there can be substantial rains, which make it difficult for farmers 

to dry and clean the harvested paddy. 
- Farmers do not have enough space or the facilities to dry and store paddy for long time. 

 
The government gives farmers a price incentive for their post-harvest activities. The paddy floor price 
is classified into 3 categories, GKP (un-dried and un-cleaned), GKS (half-dried and half-cleaned) and 
GKG (well-dried and well-cleaned). A price difference between GKP and GKG is Rp.380/kg at 
present. Then KUD is (was?) expected to function as a center for post-harvest including storing and 
marketing activities. However, actual KUD’s activities are far weaker than was expected and provide 
little service. 
 
Despite the above difficulties and constraints, the improvement of post-harvest activities of farmers is 
one sure way to increase their income. This not only requires guidance from Government; farmers, 
themselves need to make the effort to improve their post-harvest activity, as means of counteracting 
low prices. 
 
 
 
A.3 Agriculture in Study Province 

A.3.1 Outline of Agriculture in Study Province 

(1) Outline of Agriculture 

As described in main report 2.4.3 of Chapter 2, the out lone of the Study Provinces are summarized as 
Table A.3.1. 
 
(2) Cropping Pattern of Rice and Palawija 

Based on the field observation and statistic data, the cropping pattern of paddy and palawija in each 
Study Province is shown in Fig. A.3.1. 
 
 
A.3.2 Agriculture Production 

(1) Food Crops and Vegetables 

1) West Sumatra Province (see Table A.3.2 and A3.3) 
Harvested area of rice was 0.41 million ha, which occupied 84.3% of the total area of major food 
crops in 1998. In terms of paddy, West Sumatra produced 1.81 million ton in 1998. Rice is very 
dominant food crop in West Sumatra. The yield is relatively high among off-Java provinces and is 
almost as same as Java. Rice production does not show a significant change in recent years. 
 
Palawija seems to be not so important in West Sumatra. Its harvested area occupied only 11.5% of the 
total area of major food crops in 1998. Among palawija crops, maize is widely produced and its 
production tends to increase in recent years. As same as rice, palawija does not show a significant 
change in recent years. 
 
Vegetables production is still very small and their production also does not change much. Among 
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vegetables, chili, cabbage, shallot, tomato and potato are widely planted. 
 
2) West Java Province (see Table A.3.4 and A3.5) 
West Java is the largest rice-producing province in Indonesia. Its harvested area and production in 
paddy in 1998 were 2.18 million ha and 9.80 million ton respectively. The production slightly tends to 
decrease in recent years because of the decreased planted area before 1998 and the slumped yield after 
1998. 
 
Palawija seems to be not so important in West Java, too. Its harvested area in recent years is only 
one-fourth of the area of rice. Maize and cassava are widely planted and only maize shows a 
substantial production increase among palawija crops. 
 
As West Java is a vegetable production center in Indonesia, many kinds of vegetables are widely 
produced. However, their harvested area occupied only 7.1% of the total area of major food crops in 
1998. 
 
3) D.I.Yogyakarta Province (see Table A.3.6 and A.3.7) 
Rice harvested area, 0.14 million ha occupied 37.1% of the total area of major food crops and the 
production was 0.62 ton in 1998. The harvested area and production both tend to decrease in recent 
years. 
 
Plawija is still very important among farmers. Harvested area of palawija is almost two times bigger 
than the area of rice. Its harvested area is harboring 0.23 million ha in recent years.  
 
Vegetables production is still very small and chili, cabbage, shallot, string beans and spinach are 
widely planted. 
 
4) East Java Province (see Table A.3.8). 
East Java is the second largest rice-producing province next to West Java. Its yield is always on the 
highest level in Indonesia. Its harvested area and production in paddy in 1998 were 1.72 million ha 
and 8.69 million ton respectively. The harvested area and production slightly tend to increase in recent 
years. 
 
Palawija is also important crops in East Java. Its harvested area is always bigger than the area of rice. 
Though maize is the dominant crop among palawija, East Java is also famous in soybeans production. 
 
Even there is a substantial production of vegetables its harvested area is still not much among major 
food crops (Detailed data about vegetables is not available in provincial statistics). 
 
5) NTB Province (see Table A.3.9 and A3.10). 
Harvested area of rice was 0.32 million ha, which occupied 59.6% of the total area of major food 
crops in 1998. In terms of paddy, NTB produced 1.34 million ton in 1998. The harvested area and 
production still show a substantial increase trend in recent years. As same as West Sumatra, the yield 
is relatively high among off-Java provinces. 
 
In contrast to rice, palawija production tends to decrease in recent years. Its harvested area in 1998 
was 0.19 million ha. Soybeans are widely produced among palawija crops. 
 
Vegetables production is still very small and chili, shallot, beans and tomato are widely planted. 
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(2) Estate Crops 

Even it is expected that estate crops contribute to farmers’ income more or less in Indonesia it is 
difficult to get clear pictures about their production because of insufficient data. Table A.3.11.shows 
the planted area of major smallholder estate crops in 5 provinces. 
 
1) West Sumatra Province 
In West Sumatra, estate crops could be one of the major income sources to farmers. Total planted area 
of major estate crops is as big as about 70% of rice-harvested area. It is more than 5 times bigger than 
the harvested area of palawija crops. Estate crops mainly consist of perennial crops. Rubber, coconuts, 
cassiavera, coffee and gambir are widely planted among them. 
 
2) West Java Province 
Other than coconuts, estate crops are not widely grown by farmers. Next to coconuts, clove, tea, coffee, 
rubber and sugarcane are relatively common among farmers. Perennial estate crops are still dominant. 
 
3) D.I. Yogyakarta Province 
As same as West Java, estate crops are not widely grown by farmers other than coconuts. Next to 
coconuts, cashew, clove, cocoa, kapok and sugarcane are relatively popular among farmers. 
 
4) East Java Province 
Estate crops are widely grown and seem to provide substantial income to farmers. Coconuts, kapok, 
sugarcane and tobacco are the major crops among them and planted areas of tobacco and cashew have 
remarkably increased in recent years. Annual estate crops are common among farmers in contrast to 
West Sumatra.  
 
5) NTB Province 
The total planted area of major estate crops is almost same as the area of palawija crops. Estate crops 
seem to contribute to farmers’ income in NTB province, too. They consist of various kinds of 
perennial crops as well as annual crops. Coconuts, cashew, coffee, caster oil plant and tobacco are the 
major estate crops. Planted areas of tobacco, cashew and caster oil plant have remarkably increased in 
recent years. 
 
 
A.3.3 Prospective farming in irrigated areas in the Study area 

The contribution of the agricultural sector to GDP and the labor force employed in agriculture are 
steadily reducing as the agricultural sector is loosing its economic competitiveness to the other sectors. 
The agricultural sector has remarkably reduced its economic status over the last few decades. Many 
farmers cannot depend only on farming to support their life due to inefficient crop production and 
marketing at present. They are also losing their confidence in farming for the future. There is a trend 
for farmers, particularly the younger generation, to leave farming, although the other sectors are not 
sufficiently developed to absorb all of them. 
 
It is unavoidable that the agriculture sector will reduce its economic status over the long-term; this is a 
historical and worldwide phenomenon. Therefore, Government should have a balanced economic 
policy to develop non-agriculture sectors to absorb the labor force from agriculture sector, and to 
develop an efficient farming and marketing system to increase production and profits for the remained 
farmers. 
 
The prospective farming in irrigated areas in the Study area is shown below based on the Study results. 
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1) West Sumatra Province 
West Sumatra is blessed with water resources due to favorable rainfall pattern and rich forest reserves 
in the watershed. Most of farmers in irrigated areas can enjoy the water resources by growing rice 
twice or more in a year. Farmers try to concentrate rice farming in the irrigated areas for the following 
reasons, even though rice is becoming less profitable. 

- People still have respect for traditional values, 
- Farmland is relatively well secured through the traditional land inheritance system. Many 

farmers own areas of upland in addition to paddy field. 
- Farmers grow various kinds of crops, mainly perennial estate crops and Palawija crops, other 

than rice in dry land (Female farmers mainly take care of rice. Male farmers spend much time 
in the upland, except during the planting and harvesting season of rice.) 

- There is less opportunity to find other employment in the rural areas. 
- Many farmers receive money from family members working away from their villages, as 

people from West Sumatra are well known in the other parts of Indonesia and overseas. 
 

2) West Java Province 
West Java is also blessed with substantial water resources even though they are not as abundant as they 
are in West Sumatra. Farmers in irrigated areas can usually can grow rice twice a year. In spite of the 
favorable water resources, the centrifugal force from farming is greater than the centripetal force to 
farming, for the following reasons. 
Farmers in irrigated areas would accelerate giving up farming or concentrate on rice farming for their 
own consumption only. 

a. It seems that many farmers have less interest in farming. 
- A cropping pattern in irrigated area is very simple, only rice and very few Palawija or 

vegetable crops are planted in dry season, despite the small holding size and relatively 
favorable rainfall conditions 

- Cropping intensities are very low in upland areas 
- Investment in farm mechanization by the private sector is relatively small 

b. Farmland has been fragmented into very small parcels 
c. There are many job opportunities and it is relatively easy to earn cash income. 

 
3) D.I. Yogyakarta Province 
Water resources and land resources are scarce in comparison to West Sumatra and West Java. Many 
farmers grow Palawija in the second crop season even in irrigated areas. Because of a shortage of 
rainfall and farmland, the upland cropping system has become highly developed. However, farmers’ 
efforts have already reached to the limits. Some farmers are losing interest in farming while they 
supplement their income with other jobs. Some farmers in irrigated areas would accelerate giving up 
farming or concentrate on rice farming for their own consumption only. On the other hand, some 
others try to continue farming by growing high value crops in the dry season. 
 
4) East Java Province 
Water resources are also scarce and farmland is very small in East Java. Many farmers grow Palawija 
in the second crop season even in irrigated area as in D.I. Yogyakarta. In spite of such severe farming 
conditions, many farmers try to maximize profit from their limited holdings. Triple cropping, 
combining rice and Palawija, is commonly observed in irrigated areas. Several data sources show that 
farmers in East Java still have the intention to continue farming. Many farmers try to continue farming 
with the best combination of crops, sometimes without special attention to rice in irrigated areas. Most 
crops would be possible because big markets are within a short distance from production area. 
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Bank’s Commodity Price projections, few increases are foreseen during the next decade. (ref table 
below). This situation should be appreciated by who is considering to venture into export-oriented 
agriculture. 
 
High crop production costs are another problem facing the export-oriented market in Indonesia. As a 
result, for example, Indonesian rice cannot compete on the world market at this time, neither can 
maize nor soybean.(ref. figures). 
 
Whilst these crops do not represent all the crops in Indonesia, their cost structures tend to reflect the 
overall situation. Costs tend to be high by world standards, because of such factors as small 
landholdings, unfavorable sharecropping systems, low productivity, high inputs cost and inefficient 
marketing. It is very difficult for Government to take all the necessary countermeasures in the short 
time, to put Indonesian farmers in a more favorable situation. 
 
Whilst there are some obvious advantages in the promotion of export orientated agribusiness it is 
recommended that emphasis is placed on the huge market in Indonesia with more than 200 million 
people. Demand for processed foods will increase as incomes rise. It is also expected that a domestic 
market oriented policy would contribute to the development of agro-industries which should generate 
more direct farmers’ income than would an export oriented one. 
 
There are many kinds of agribusiness such as farm mechanization business, seed business, primary 
processing of foods and handicrafts made from byproducts. Without considering sophisticated 
machinery and facilities, such agribusiness could operate in rural areas.  
 
As with crop diversification, it is considered that a joint operation with private enterprises is the most 
practical way to promote agribusiness in rural areas. Unfortunately, most farmers do not have the 
capability to manage every aspect of agribusiness; they also tend to have negative perceptions of past 
Government attempts to promote agribusiness through the KUD promotion policy. It seems that 
private sector participation is probably the best approach which could be used to promote agribusiness 
development. 
 
 
A.4.2 Farm Mechanization Services 

Hand tractor hiring service and rice threshing service are considerable farm mechanization services in 
Indonesia at present. The detailed calculation of cost and profit of the both services are shown in Table 
A.4.2 and 4.3.  
 
According to the calculation, hand tractor service is not a much profitable business, even though it 
does not make a loss. The profit is expected to be only Rp.2,005,920/year. In contrast to hand tractor 
service, it seems that rice thresher service makes a certain profit, Rp.8,732,320/year. However, the 
calculation does not include a cost for transportation of thresher. As the service is expected to cover 
about 100 - 110 ha (50 - 55 ha x 2 seasons)/year, some transportation measure, maybe track, is needed. 
If the cost for transportation is calculated together with, the profit should be minimal or minus in some 
occasion. 
 
Moreover, a traditional harvesting system, Bawon, hinders the rice threshing service from spreading in 
many areas in Indonesia. As long as Bawon is prevailing, it is difficult to consider introducing a power 
thresher in rice harvesting. According to MOA’s data, power threshers have relatively spread among 
private sector only in D.I. Ache, E. Java, South Kalimantan and South Sulawesi. 
 
It seems that the both farm mechanization services are not so profitable business at present. 
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A.4.3 Post-harvest Activity of Rice 

As described in the Main Report, a rice market structure in processing and marketing in Indonesia 
seems to hamper farmers from getting their fair shares. If farmers will enter into the market to some 
extent, they could enjoy more profit from rice. Even though there are many socioeconomic obstacles 
in farmers’ entry into the market, it would be the most practical and effective way to increase farmers’ 
income from rice at present. Farmers in Indonesia have to change their attitude, which is selfish and 
suspicious, so that they will unite themselves in extending their presence in the market. 
 
It is recommendable that farmers start from easy business like a joint marketing at the beginning in 
order to avoid getting them into trouble of complicated management. Moreover, farmers could 
remarkably increase their profit, if they dry and clean their paddy before selling. According to the data 
of BULOG, price of wet and un-cleaned paddy was Rp.885.01/kg in April 2000, while price of dry 
and cleaned paddy was Rp.1,221.67/kg. The price difference was Rp.336.66/kg. If the yield was 4.5 
ton/ha, farmers could get additional income of Rp.1,514,970/ha from only drying and cleaning. This 
profit seems to be quite enough to compensate them for troublesome work of rice drying in main rice 
harvesting season around April, while farmers, in general, are very busy for preparing next crop and 
getting trouble with rain. 
 
Rice milling business is one of the ultimate agri-business implemented by farmers at present. 
According to the study result, rice milling is very profitable business in Indonesia (see Table A.4.4). If 
farmers will collect a certain amount of raw paddy in compete with the existing rice mills, they could 
get substantial profit from rice milling. The amount seems to be very small if farmers keep a solid 
sense of cooperative and a strong mind to increase their income. 
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Table A.1.1 Land Utilization in Indonesia 

 
 

Table A.1.2 Major Food Crops Harvested Area and Production Indonesia 
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Table A.1.3 Regional Rice Production in Indonesia (1989-1999) 
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Table A.1.5 Summary of Output and Input Values, 2000 
 

 
 
 

Table A.1.6 Summary of Crop Yield 

 
 

Crop Irrigated/rainfed Season 1/ Variety Crop form Good Poor
 - Rice Irrigated MH/MK HYV GKG 5.00          4.00          
 - Rice (sawah) Rainfed MH HYV GKG 3.00          2.50          
 - Rice (upland) Rainfed MH LV GKG 2.25          2.00          
 - Maize Irrigated MK Improved Dry grain 3.50          2.50          
 - Soybeans Irrigated MK Improved Dry bean 1.20          0.90          
 - Groundnuts Irrigated MK Improved Shelled 0.90          0.70          
 - Cassava Rainfed MH/MK Local Fresh root 10.00        8.00          
 - Vegetables Irrigated MH Improved Fresh 5.00          5.00          
Note 1/ MH = Musim hujan (wet season), MK = Musim kering (dry season)
2/ HYV = High Yielding Variety, LV = Local Variety
3/ GKG = Gabah Kering Giling (dry paddy, ready for milling)

Item Unit Favourable Unfavourable Item Unit Favourable Unfavourable

Main product Mechanisation:
 - Paddy (HYV) GKG kg 1.20 0.90  - Draft power ha 350 450
 - Paddy (local) GKG kg 1.32 0.99  - Tractor ha 250 350
 - Maize (improved) kg 0.98 0.70  - Thresher tonne 60 45
 - Soybeans kg 2.70 1.80  - Sprayer day 5 5
 - Groundnuts kg 4.05 2.70  - Other 0 0
 - Cassava kg 0.32 0.20 Other physical inputs:
 - Vegetables kg 2.00 1.50   - Bags/sacks tonne 1 1

  - Equipment ha 10 10
Seeds/planting material   - Private irrigation application 70 70
 - Rice (HYV) purchased kg 3.00 3.00   - Other 0 0
 - Rice (local) kg 1.45 1.09
 - Maize (improved) kg 4.00 6.00 Labour:
 - Soybeans kg 4.05 2.70  - Male (non-harvest) hired workday 10 14
 - Groundnuts kg 6.08 4.05  - Male (non-harvest) family workday 10 14
 - Cassava kg 0.03 0.03  - Female (non-harvest) hired workday 8 9
 - Vegetables kg 400.00 400.00  - Female (non-harvest) family workday 8 9
Fertilisers:  - Male (harvest) hired workday 10 14
 - Urea kg 1.12 1.20  - Male (harvest) family workday 10 15
 - TSP kg 1.30 2.00  - Female (harvest) hired workday 8 9
 - DSP kg 0.98 1.50  - Female (harvest) family workday 8 9
 - KCL kg 1.90 2.00
 - ZA kg 0.90 1.10 Other:
 - Other kg 0.00 0.00  - Land tax ha 25 25
 - FYM kg 0.00 0.00  - Tertiary water fee ha 10 10
Agrochemicals:  - Ulu-ulu charge ha 20 20
 - Fungicide ls 10.00 12.00  - Other 0 0
 - Pesticide ls 10.00 12.00
 - Herbicide ls 10.00 12.00
 - Rodenticide ls 10.00 12.00

OUTPUTS INPUTS-2

INPUTS-1
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Table A.1.7 Physical Output and Input of Irrigated Rice, HYV, and Soybean

A
 - 21 
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Table A.1.8 Net Return of Irrigated Rice and Soybean 
(unit: Rp.’000/ha) 
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Table 4.2.5 Farm budgets. Typical irrigated small holding, per hectare. Rp '000. Year 2000.

1 Cropping - mixed, Conditions - favourable, Tenure - owner operator, Labour - part family, Intensity - high

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity Favourable Rp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 3,917 3,917 1.0 3,917 52

Second wet/First dry HYV Rice 70% 3,917 2,742 1.0 2,742 36
Soya 25% 2,453 613 1.0 613 13

Dry  or Second dry Soya 40% 2,453 981 1.0 981 21

Total 235% 8,254 123
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 2.4%

2 Cropping - mixed, Conditions - favourable, Tenure - owner operator, Labour - part family, Intensity - medium

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 3,917 3,917 1.0 3,917 52

Second wet/First dry HYV Rice 35% 3,917 1,371 1.0 1,371 18
Soya 34% 2,453 834 1.0 834 18

Dry  or Second dry Soya 26% 2,453 638 1.0 638 14

Total 195% 6,760 102
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 3.0%

3 Cropping - mixed, Conditions - unfavourable, Tenure - owner operator, Labour - part family, Intensity - high

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 1,204 1,204 1.0 1,204 59

Second wet/First dry HYV Rice 70% 1,204 842 1.0 842 41
Soya 25% 833 208 1.0 208 13

Dry  or Second dry Soya 40% 833 333 1.0 333 21

Total 235% 2,587 135
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 7.7%

4 Cropping - mixed, Conditions - unfavourable, Tenure - owner operator, Labour - part family, Intensity - mediu

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 1,204 1,204 1.0 1,204 59

Second wet/First dry HYV Rice 35% 1,204 421 1.0 421 21
Soya 34% 833 283 1.0 283 18

Dry  or Second dry Soya 26% 833 216 1.0 216 14

Total 195% 2,124 112
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 9.4%
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Table 4.2.5 continued. Farm budgets.

5 Cropping - mixed, Conditions - favourable, Tenure - share cropper, Labour - part family, Intensity - high

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity Favourable Rp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 798 798 1.0 798 52

Second wet/First dry HYV Rice 70% 798 559 1.0 559 36
Soya 25% 457 114 1.0 114 13

Dry  or Second dry Soya 40% 457 183 1.0 183 21

Total 235% 1,654 123
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 12.1%

6 Cropping - mixed, Conditions - favourable, Tenure - share cropper, Labour - part family, Intensity - medium

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity Favourable Rp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 798 798 1.0 798 52

Second wet/First dry HYV Rice 35% 798 279 1.0 279 18
Soya 34% 457 155 1.0 155 18

Dry  or Second dry Soya 26% 457 119 1.0 119 14

Total 195% 1,352 102
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 14.8%

7 Cropping - mixed, Conditions - unfavourable, Tenure - share cropper, Labour - part family, Intensity - high

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% -1,034 -1,034 1.0 -1,034 59

Second wet/First dry HYV Rice 70% -1,034 -724 1.0 -724 41
Soya 25% -486 -122 1.0 -122 13

Dry  or Second dry Soya 40% -486 -195 1.0 -195 21

Total 235% -2,074 135
O&M charge Per ha/yr
Total 200 1.0 200
% of net return -9.6%

8 Cropping - mixed, Conditions - unfavourable, Tenure - share cropper, Labour - part family, Intensity - medium

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% -1,034 -1,034 1.0 -1,034 59

Second wet/First dry HYV Rice 35% -1,034 -362 1.0 -362 21
Soya 34% -486 -165 1.0 -165 18

Dry  or Second dry Soya 26% -486 -126 1.0 -126 14

Total 195% -1,688 112
O&M charge Per ha/yr
Total 200 1.0 200
% of net return -11.8%
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Table 4.2.C475 continued. Farm budgets.

9 Cropping - rice dominant, Conditions - favourable, Tenure - owner operator, Labour - part family, Intensity - h

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity Favourable Rp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 3,917 3,917 1.0 3,917 52

Second wet/First dry HYV Rice 85% 3,917 3,330 1.0 3,330 44
Soya 10% 2,453 245 1.0 245 5

Dry  or Second dry Soya 40% 2,453 981 1.0 981 21

Total 235% 8,474 123
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 2.4%

10 Cropping - rice dominant, Conditions - favourable, Tenure - owner operator, Labour - part family, Intensity - m

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 3,917 3,917 1.0 3,917 52

Second wet/First dry HYV Rice 58% 3,917 2,272 1.0 2,272 30
Soya 11% 2,453 270 1.0 270 6

Dry  or Second dry Soya 26% 2,453 638 1.0 638 14

Total 195% 7,097 102
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 2.8%

11 Cropping - rice dominant, Conditions - unfavourable, Tenure - owner operator, Labour - part family, Intensity 

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 1,204 1,204 1.0 1,204 59

Second wet/First dry HYV Rice 85% 1,204 1,023 1.0 1,023 50
Soya 10% 833 83 1.0 83 5

Dry  or Second dry Soya 40% 833 333 1.0 333 21

Total 235% 2,643 136
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 7.6%

12 Cropping - rice dominant, Conditions - unfavourable, Tenure - owner operator, Labour - part family, Intensity 

Cropping Conditions Net return/ha Farm size Net return Family work
Season Crop Intensity UnfavourableRp'000/ha ha Rp'000/farm days/yr
Wet HYV Rice 100% 1,204 1,204 1.0 1,204 59

Second wet/First dry HYV Rice 58% 1,204 698 1.0 698 34
Soya 11% 833 92 1.0 92 6

Dry  or Second dry Soya 26% 833 216 1.0 216 14

Total 195% 2,210 113
O&M charge Per ha/yr
Total 200 1.0 200
% of net return 9.1%



 

 
 
 
 

Table A.1.10 Number of Land Holding Household by Size Controlled and Main Source of Income 
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Table A.2.1 Rice Production and Demand Model 

(Constant CI and yield growth and land area; Java –20,000ha/year and Off Java +60,000ha/year) 
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Table A.2.2  Food Consumption in Indonesia 
(kg/cap/year)

Year Rice Wheat Maize Soy- Root Vege- Fruits Meat Milk Eggs Fish
beans Crops tables

1983 127.4 10.6 25.1 4.3 72.9 14.9 26.1 5.3 7.8 1.6 13.0
1984 129.6 8.4 25.9 6.5 73.0 16.0 28.8 5.7 7.3 1.8 13.3
1985 137.3 7.6 20.7 6.5 72.6 17.6 26.6 6.0 5.5 1.8 13.5
1986 131.3 9.1 28.0 7.7 72.1 20.5 30.1 6.4 5.2 2.1 13.8
1987 139.8 9.4 23.7 6.9 66.2 21.2 28.2 6.5 5.1 2.1 14.0
1988 142.7 8.6 29.6 7.7 67.5 20.2 28.2 6.8 5.0 2.2 14.6
1989 145.9 9.9 25.9 7.6 64.6 22.2 24.1 7.3 4.0 2.2 15.0
1990 147.4 9.3 28.4 8.6 57.8 22.0 28.5 7.8 3.9 2.1 14.7
1991 146.0 12.1 27.5 10.0 66.0 20.9 28.6 8.3 4.7 2.2 15.4
1992 145.5 13.1 29.3 11.2 69.9 23.3 27.9 8.9 5.4 2.4 15.8
1993 147.1 13.3 31.0 10.4 67.7 22.7 27.3 9.5 5.3 2.3 16.2
1994 146.8 16.8 32.3 10.7 66.2 24.0 29.7 10.1 6.1 2.8 17.0
1995 146.3 21.2 37.4 10.4 70.1 26.3 42.7 9.8 7.4 3.0 17.3
1996 146.7 20.3 38.8 10.5 74.9 27.1 34.7 10.3 6.4 3.1 18.2
1997 148.7 17.5 38.1 9.0 69.7 24.0 36.4 10.4 6.2 3.1 18.1
1998 149.3 16.5 37.0 7.3 67.7 23.4 33.6 9.1 5.4 2.0 17.9  

(Source) FAO Statistics 
 
 
 

Table A.2.3 Projection of Rice Demand in Indonesia (1998- 2020) 

 

Population Per Capita Per Capita
ConsumptionMilled Rice Paddy Milled Rice Paddy ConsumptionMilled Rice Paddy Milled Rice Paddy

(000') (kg/year) (ton) (ton) (ton) (ton) (kg/year) (ton) (ton) (ton) (ton)
1998 204,423 152.6 31,195 47,992 31,194 47,991 152.6 31,195 47,992 31,194 47,991
1999 207,440 152.9 31,712 48,788 31,734 48,822 152.7 31,680 48,738 31,734 48,822
2000 210,439 153.1 32,209 49,552 32,258 49,628 152.7 32,144 49,452 32,258 49,628
2001 213,424 153.2 32,687 50,287 32,773 50,420 152.7 32,588 50,136 32,773 50,420
2002 216,399 153.2 33,146 50,993 33,278 51,197 152.6 33,014 50,790 33,278 51,197
2003 219,351 153.1 33,584 51,668 33,768 51,951 152.4 33,418 51,413 33,768 51,951
2004 222,273 153.0 34,002 52,311 34,243 52,682 152.1 33,801 52,001 34,243 52,682
2005 225,159 152.8 34,399 52,922 34,703 53,389 151.7 34,161 52,555 34,703 53,389
2006 228,005 152.5 34,774 53,499 35,145 54,069 151.3 34,498 53,074 35,145 54,069
2007 230,808 152.2 35,128 54,043 35,567 54,718 150.8 34,812 53,557 35,567 54,718
2008 233,569 151.8 35,462 54,557 35,970 55,338 150.3 35,103 54,005 35,970 55,338
2009 236,283 151.4 35,775 55,039 36,345 55,915 149.7 35,372 54,418 36,345 55,915
2010 238,949 150.9 36,068 55,490 36,695 56,454 149.1 35,618 54,797 36,695 56,454
2011 241,563 150.4 36,342 55,912 37,022 56,957 148.4 35,842 55,141 37,022 56,957
2012 244,123 149.9 36,598 56,304 37,322 57,418 147.6 36,043 55,451 37,322 57,418
2013 246,628 149.4 36,835 56,669 37,597 57,842 146.9 36,223 55,727 37,597 57,842
2014 249,074 148.8 37,055 57,007 37,838 58,212 146.1 36,381 55,970 37,838 58,212
2015 251,461 148.2 37,258 57,320 38,050 58,538 145.2 36,518 56,182 38,050 58,538
2016 253,784 147.5 37,446 57,609 38,232 58,818 144.4 36,635 56,361 38,232 58,818
2017 256,043 146.9 37,619 57,875 38,383 59,051 143.5 36,732 56,510 38,383 59,051
2018 258,234 146.3 37,778 58,119 38,503 59,235 142.5 36,809 56,630 38,503 59,235
2019 260,357 145.7 37,924 58,345 38,594 59,375 141.6 36,868 56,720 38,594 59,375
2020 262,408 145.0 38,059 58,552 38,651 59,463 140.7 36,909 56,784 38,651 59,463

Source: JICA Study Team's Estimation

Year

5% of Economic Growth4% of Economic Growth
Team Estimation ADB Estimation Team Estimation ADB Estimation
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Table A.2.4  Quality Specification and Floor Price of Paddy 
 

 
 
 

Table A.2.5 Floor Price of Rice 
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Table A.3.1 Outline of Agricultural Conditions in Five Study Provinces (1/3) 
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Table A.3.1 Outline of Agricultural Conditions in Five Study Provinces (2/3) 
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Table A.3.1 Outline of Agricultural Conditions in Five Study Provinces (3/3) 
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Table A.3.2 Harvested Area and Production of Food Crops in West Sumatera 

 
Table A.3.3 Vegetable Harvested Area in West Sumatera 
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Table A.3.4 Harvested Area and Production of Food Crops in West Java 

 
Table A.3.5 Vegetable Harvested Area in West Java 
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Table A.3.6 Harvested Area and Production of Food Crops in DI. Yogyakarta 

 
 

Table A.3.7 Vegetable Harvested Area in Yogyakarta 
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Table A.3.8 Harvested Area and Production of Food Crops in East Java 
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Table A.3.9 Harvested Area and Production of Food Crops in NTB 

 
 

Table A.3.10 Vegetable Harvested Area in NTB 
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