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ABSTRACT

A study on the profitability of owning a tiller was
conducted in Mariuk Village, West Java, Indonesia, during
the wet season, 1980. The objectives were to estimate the
profitability of owning tillers, to describe the credit
system in the area, to identify the reasois influencing
farmers in purchasing a tiller, and to identify any tech~-
nical problems that might influence the profitability of
ownership. The results show that the B/C ratio for the
gasoline tiller was 1.14 in the wet season and 0.9 in the
dry season, and for the diesel tiller was 0.9 in wet
season, 0.6 in dry season. The internal financial rate
of return was 7.2% for the gasoline tiller and below 1%
for the diesel tiller. The breakeven points were 11.3
and 9.7 in wet and dry eeason for the gasoline tiller,
while for the diesel tiller they were 19.3 and 18.6 in
wet and dry season. Tecbnical problems included diffi-
culties in finding spare parts and the high cost of
replacement parts.

XXy



I. INTRODUCTION

In Indonesia increasing food production is still an important goal,
as the country has been unable to achieve self- sufficiency in rice during
the past several years. Consequently, in the third five year development
plan (Pelita III), the Government gives high priority to the development
of the agricultural sector in order to increase (1) farmer's income;

(2) labor/land productivity; (3) food production; (4) rural employment;
and (5) regional development (Rijk, 1980) .

In addition, the Government has supported small power tiller
mechanization in the belief that this will increase the timeliness of
land preparation which would in turn permit crop intensification and

increase yields.

Farm mechanization, particularly tractorization, has been a major
issue of debate in Indonesia in recent years (Rijk, 1980; Sinaga 1978;
Sinaga, 1979; Simatupang, 1981; Consequences Team, 1981). Some of the
studies suffer from a small sample size and others from a long recall
period. Also, it is difficult to draw policy conclusions from gtudies
done in other provinces because of site specific characteristics.
Consequently, this study was initiated to evaluvate the profitability
of power tiller ownership in Mariuk, a village in Subang, West Java
where a large number of tillers have been introduced during the past

five years.

II. OBJECTIVES

This study focuses on five objectives related to the advantages
and problems facing power tiller owners., Specifically, the study

1) describes the characteristics of power tiller owners

2) identifies non-economic reasons that influence the farmer's
decision to purchase a power tiller

3) describes the credit system in the area that supports tiller

mechanization.
4) identifies technical problems that tiller owners face — such as
repair services and availability of spare parts — which may

influence the profitability of ownership, and

5) estimates the profitability of owning a tiller in terms of rate
of return on capital invested.
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III. METHODOLOGY

Study area. The research was conducted in Mariuk village, Binong
Sub-District, Subang District, West Java. Mariuk is located on the
north coastal plains of Java, which is the most intensive rice growing
area in Indonesia. The study area was irrigated by the Jatiluhvr Dam.
Two crops are normally grown each year, mostly lowland rice. Mariuk was
chosen as the study area because most of the tillers in Subang District
are concentrated in this village. While one farmer purchased a tiller in
1965, the first unit introduced by the Government did not arrive until
1967. Most of the farmers in this village purchased tillers for cash
in 1978, 1979 and 1980.

Sampling. A list of all power tiller owners was obtained from the
village agricultural staff and all 46 owners with 54 units were initially
selected as respondents. Twelve owners were later excluded from the
analysis because their tiller was broken (2), they had sold the unit, (2)
or the data was judged too unreliable (B). The final sample included all
owners who had purchased tillers in 1978, 1979 and 1980. Data about
activities in the 1980 dry and 1980-8l1 wet season was collected during
November and December 1980, through personal interviews with the tiller
owners and their answers were recorded on a standardized questionnaire.
If an owner operated two units, performance data was only collected on
one tiller.

IV. RESULTS

Characteristics of power tiller owners. The respondent sample
included 24 who owned gasoline and 10 who owned diesel units. Based on
the data, there is little difference between these two groups (Table 1).
The average age of tiller owners was about 40 vears. Most (70%) had a
primary education. All of the respondents reported their main occupation
was farming and that they had been farmers for 20 years. The average
farm size operated by tiller owners was extremely large (8-9 ha), compared
to the typical non-owner who farmed 1.0 ha or less (Consequences Team 198l).
Purchase of the tiller had almost no impact on area cultivated by the
owners since the area farmed before and after purchase was almost the same.
On the other hand, since all of the tillers were recently purchased, there
may not have been enough time to observe this potential effect.

XXXV



-

Reason for purchasing power tillers. Most owners felt that labor
was becoming increasingly scarce. Consequently, the most frequent reason
reported for purchasing a tiller by both gasoline and diesel owners was
"3i fficulties in finding labor for land preparation"” (50% gasoline and
30% diesel) as shown in Table 2. The second most frequently reported
reason was they "felt the price was low" while others purchased a tiller
to make land preparation easier and faster. On the other hand, only
8-10% of the respondents said they bought a tiller to reduce the cost
of labor.

Characteristics of power tillers. Of the final respondents, 24 owned
gasoline and 10 owned diesel tillers. The 24 gasoline units were almost
all manufactured by Honda and had a 6.5 hp. rating (Table 3). Most were
new and purchased in 1978 or later. The average purchase price was
Us$ 1,586 although 58% of tiie units cost hetween US$ 1,600 - 2,400,

The 10 diesel tillers were made by Kubota (6) and Satch(4) and rated at
7.5 or 8.5 hp. These were also mostly new with 80% purchased in 1979
or 1980. While the average price paid was us$ 3,737, 20% of the owners
paid less than US$ 2,400 and 50% more than US$ 4,000. In addition to the
differences in price due to brand, year of purchase and horsepower, Ssome
of the tiller owners purchased used units from neighbors at a discounted
price.

Power tiller utilization. Actual utilized capacity largely determines
the profitability of tillers. 1In Mariuk, the gasoline tillers cultivated
an average of 15.8 ha in the wet season and 8.4 ha in the dry season —
giving a yearly realized capacity of 24.2 ha (Table 4). The diesel
tillers plowed 16.5 ha in the wet season and 9.4 ha in the dry season —
giving a yearly capacity of 26.0 ha.

The demand for tiller services is significantly higher in the wet
season than in the dry season. For both gasoline and diesel owners,
about 65% of the hectares plowed were done in the wet season. This
suggests a significant under utilization in the dry season (Table 4).

The data also shows that the owners primarily used the tillers to
cultivate their own land. While in the wet season 62% and 52% of the
land plowed by the gasoline and diesel tillers were owned by the tiller
owners, in the dry season the share rose to 87 and 63%, respectively
(Table 4). This suggests there is almost no demand for custom land
preparation services in the dry season — even though the area is almost
completely doukle cropped to rice.

The type of land preparation operations performed by the hand
tillers vary by tvpe of unit and season. For the gasoline tiller

plowing and harrowing is required 11.9 and 10.5 hours/ha
respectively (Table 5). 1In the dry season, plowing and harrowing are
not required — only puddling, requiring 21 hours/ha. This is because

in the area farmers typically use a minimum tillage system (walik jerami)
that involves cutting the straw close to th= ground and stomping the
straw stumps into the mud. With the introduction of the tiller, this last
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operation is performed mechanically (gelebeg). The gelebeg method
brings the field into planting condition in two days while plowing plus
harrowing would require 10-14 days. For diesel tillers, the standard
operation is rotavating in both the wet and dry seasons, which requires
21.6 hours/ia. Consequently, the gasoline tillers operate an estimated
353 hours in the wet and 177 hours in the dry season, for a total of

530 hours/year. The diesel tillers operate 357 hours in the wet and
203 hours in the dry season, for a total of 560 hours/year.

Performance test on field capacity. In order to cbtain accurate
data on field capacity, a performance test in a fully irrigated field was
conducted on a sample of gasoline and diesel tillers (Table 6). For land
preparation, the gasoline units use a moldboard plough (one pass) for
plowing and a comb harrow for harrowing (two passes). They consumed
1.5 1/hr for plowing and had a field capacity of 6.9 hrs/ha. For harrow-
ing, fuel consumption was 1.3 l/hr and the capacity was 7.2 hrs/ha. For
land preparation, the diesel tillers used only a rotavator (two passes).
Fuel consumption was 0.8 1/hr for the first rotavating, regquiring 9.5 hours/ha
For the second rotavating, fuel consumption averaged 1.1 1/hr and the field
capacity was 6.1 hrs/ha. Consequently, fuel consumption averaged 10.4 and
a.4 1/ha for the gasoline tillers for plowing and harrowing and 7.6 and
6.7 1/ha for the diesel units for the first and the the second rotavating.
This performance data is valid only for wet season activity as the measure-
ments were taken in the wet season, November 1980.

There was a substantial difference in the number of hours/ha required
for land preparation reported by the tiller owners, compared to the
performance test results. This can be partially explained by the tendency
of the operator to work more quickly when being timed and the fact that
the test plots were small. Also, the farmers estimate includes time
required for field maintenance, resting and probably travelling to the
field.

Problems in ownership, operations and maintenance. Tiller owners
reported several problems associated with overating their units. Of those
owning gasoline tillers, 42% felt fuel consumption was high and gasoline
was expensive, 25% complained that their units frequently broke down
and 25% noted it was difficult to find spare parts, which, if available,
were expensive. Among diesel tiller owners 70% reported no problems.
Yet, frequency of breaking down (20%) and difficult to find spare
parts (10%) were the most commonly reported problems. It appears that
the availability of spares is a major constraint. Even though a large
number of tillers have operated in the area for several years, owners
must frequently go to Jakarta (150 km) or Bekasi (120 km) because the
local dealer ip Sub-District Pamanukan does not carry a complete set of
replacement. parts.

Financial arrangements and credit characteristics. In Mariuk all
of the 24 farmers who owned gasoline tillers purchased their units for
cash, but all of the 10 diesel tillers were purchased on credit. Those
paving cash mostly obtained the money by selling their paddy (46%) or both
their paddy together with their carabao (45%). The farmers who bought on
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credit obtained it from the dealers (40%) or the bank (60%).

In order to get credit, the farmer must own at least 2.50 ha of
lowland rice fields. If hc gets credit from the bank, the first
payment is US$ 160. If he gets the credit from dealer, the initial
payment is 50% of the cost of the tiller. After completing necessary
paper work, the unit is delivered in 15 - 30 days.

Power tiller operators. Almost all of the tillers were operated
by someone hired by the owner. Typigally 2-3 persons operate one unit,
relieving each other as they become tired. Almost all of the owners
reported it was easy to find an operator and about 70-75% of these
individuals had prior driving experience (Table 6). On the other hand,
none had ever received any formal training in operating or maintaining
tillers. In addition, 33-40% of the owners recported that they had
changed the operator since buying the unit, suggesting a possible
lack of continuity in maintenance (Table 7).

Custom activities. As noted previously, almost all of the tiller
owners did custom plowiny to earn additional income. In order to find
work, it was necessary to travel as far as 7 km from home (Table 8).
The rate charged for custom land preparation averaged US$ 44.28/ha
for gasoline and US$ 43/ha for diesel units. Contrary to expectations
the standard contract rate has fallen from US$S 48/ha in 1977 and 1978,
to US$ 40/ha in 1979-81 (Table 9) in spite of increases in fuel costs
and inflation. Hence, in terms of 1977 dollars, the plowing rate was
only approximately $26/ha in the 1980-811) wet season. The owners
reported charging the same rate no matter the distance from home and
did not give discounts to promote additional work. Most of the customers
paid in cash, but about 30% were permitted to pay after harvest.

V. ECONOMIC LEVALUATION

Budget Analysis.

Capital investment. The average price paid by the tiller owners
was USS 1,752 for gasoline and US$ 3,943 for diesel units (plus
implements) (Table 12). These prices are relatively low because
about one-fourth of the tillers were purchased before Indonesia devalued
the Rupiah from 1 US$ = 425 to 1 US$ = 625 in November 1978. By contrast,
in January 1981 a new two-wheel Honda 6.5 hp. gasoline tiller cost
US$ 2,400 and a new Kubota 7.5 hp. diesel unit cost US$ 4,800.

Fixed costs. Fixed costs/scason are calculated as the sum of
depreciation and interest (Table 12). A use life of five years is
assumed since when provided good maintenance the normal operating life
of these hand tillers is about 3,000 hours and the data showed that each

l)Deflated by price index of nine essential commodities in rural

markets in Java and Madura, W.S. 1977-78 equals approximately
320 and W.S. 1980-81 equals approximately 500 (BPS, 1980).
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tiller operated for an average of slightly less than 550 hours/year.
Although the gasoline tillers were purchased for cash, and the diesel
tillers on credit (10.5/year), interest of 10:5%/year was charged for
each type of tiller in order to standardize the comparison. It should
be noted that this subsidized interest rate is at least 50% below the
opportunity cost of capital. Based on these assumptions, fixed costs
averaged US$ 212.88 and US$ 479.10/scason for gasoline and diesel
tiljers, respectively (Tables 11 and 12).

Variable costs. For the gasoline tillers, variable costs/ha
avaraged US$ 25.41 in the wet and US$ 22.32 in the dry season (Table 10).
For the diesel tiller, variable costs averaged US$ 18.16 in the wet
and USS$ 17.21 in the dry season. Hence, diesel tillers are 40% less
axpensive to operate in the wet and 30% less expensive to operate in
the dry season.

Gross revenue. Gross revenue/ha is equal to the contract plowing
rate/ha. While most owners did not actually earn this income because they
largely plowed their own land, the existing rate is used as the opportunity
cost of tiller services. This assumption may over value the opportunity
cost of the units in the dry season. Since very few farmers were willing
to hire the tiller in the dry season, the traditional method of land
preparation is probably less expensive and considered to be equally
effective. For gasoline and diesel units, gross revenue/ha averaged
Uss 44.27 and 43.00/ha in both seasons (Table 11).

Net revenue. Net revenue (excluding fixed costs)/ha is calculated
as gross revenue/ha minus total variable costs/ha. Because variable
cost/ha were lower for diesel tiller, net revenue/he was 32% (wet season)
and 18% (dry season) higher than for gasoline units (Table 11).

Investment Analysis.

Several alternative ways of cvaluating the tiller investment are
presented below.

Breakeven analysis. Breakeven analysis is used to calculate the
number of hectares that must be prepared each season to cover total
costs. For the gasoline tiller, it would be necessary to prepare
11.3 and 9.7 ha in the wet and dry season, respectively, to cover fixed
and variable costs (Table 11). Judged by this criterion, the gasoline
units performed well in the wet season when they plowed 15.8 ha but
were below the breakcven hectarage in the dry season when only 8.4 ha
were prepared. In sharp contrast, the diescl tillers required 19.3 and
18.6 ha in the wet and dry season to cover costs, compared to a utilized
capacity of only 16.5 and 9.4 ha, respectively.

Benefit cost ratio. The benefit cost ratio (B/C) is calculated
as the present worth of net benefits divided by the present worth of
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investment plus operating costs. In order to estimate the B/C ratio
for each season, this was approximated as gross revenue divided by
total costs. Table 12 shows that the B/C ratio was greater than 1.0
(i.e., 1.14) only for the gasoline tiller in the wet season and€1%
in both seasons for the diesel tractor.

Internal rate of return. The internal financial rate of return is
the discount (interest)rate at which the net present value of the cash
flow equals zero. Based on the results presented in Tables 11 and 12,
the gasoline tillers gave an internal rate of return of 7.2% slightly
below the subsidized intcrest rate of 10.5%/year. On the other hend,.
the diesel units gave an internal rate of return of 1% in both seasons
(Table 12).

Sensitivity Analysis.

The analysis presented was based on data collected from a sample
of tiller owners in Mariuk. In order to interpret these results in
terms of land preparation mechanization policy, certain parameters must
be revised to take into consideration existing tiller prices and
alternative interest rates.

The tractor prices used in computing Table 11 were US$ 1,752 for
gasoline and US$ 3,943 for diesel units. These prices are substantially
lower than the current price since these tillers were purchased over
the past threr years and some owners bought used units. Consequently,
in order to estimate the economic returns that can be expected by
farmers who purchase new tillers plus implements today, it is necessary
to substitute into our model the current price — US$ 2,566 for gasoline
and USS$ 5,006 fcr diesel units (including implements).

In addition, the gasoline tillers in the sample were bought for cash
and the dicsel on credit. 1In future schemes, a decision will have to be
made as to whether or not subsidized credit should be provided and if so,
at what interest rate. Consequently, by introducing alternative interest
rates of 10.5% and 20%, it is possible to observe the impact of credit
on profitability.

Sample tiller prices, non-subsidized interest. If the current owners
had purchased their tillers with non-subsidized credit, both gasoline and
diesel owners would have had to plow 23% morc hectares (Table 13).

At the same time, the B/C ratio would have been #-9% lower and the
internal rate of return €1% for both diesel and gasoline units.

New tiller prices, subsidized interest. At current tiller prices
and subsidized credit, the breakeven hectarage increases to 46% and 27%
above existing capacity utilization for gasoline and dicsel units
(Table 13). In addition, the B/C ratio falls to 0.80 and 0.59 for gasoline
and diesel tillers, both of which give internal rates of return { 1%.
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New tiller prices, non-subsidized interest. At current tiller
prices and non-subsidized credit, the breakeven hectarages increase to
81% and 57% above the existing capacity utilization (Table 13). At
the same time, the B/C ratio drops to 0.72 and 0.51 for gasoline and
diesel and the internal rate of return is <1%.

Fuel prices. Gasoline and diesel are heavily subsidized in
Indonesia. Local consumers currently pay approximately 75% (US$ 0.24/1)
and 26% (US$0.08/1) of the world market price for gasoline and diesel
fuel, respectively. Using these world market fuel prices, variable costs
(wet season) would have increased to US$28.86/ha for gasoline and for
US$25.88 for diesel units. At these fuel prices, the gasoline tillers
would have to prepare about 40 and the diesel units 70 ha/year in order

to breakeven -- assuming new (current) tiller prices and subsidiezed
credit.
Cenclusion

It is generally accepted that capital investment should generate
enough income to cover both fixed and variable costs and give a return
on capital (profit). Economic analysis showed that at the actual tiller
prices paid by the sample of owners, with subsidized credit, prevailing
contract plowing rates, existing capacity utilization and assuming a five
year useful life — both gasoline and diesel tillers gave negative
returns (profit) to the owners. This conclusion is based in the analysis
which showed a B/C ratio {1 and an internal rate of return less than
the subsidized interest rate. If farmers were to purchase tillers at
current prices, the economic viability of both gasoline and diesel units
would be substantially below the level estimated for the sample of
respondents because of recently increases in tiller purchase prices,

Part of the rationale for introducing power tillers rests on the
belief of a shortage of labor units. vYet, the contract plowing rate
has declined since 1978 in both nominal and real term costs. Theoretically,
there should be a close relationship between the cost of tiller and human
land preparation — since these are substitutable techniques. The fact
that the tiller plowing rate has declined in real terms implies that the
human wage rate has probably declined in real terms. This casts
considerable doubt as to the applicability of the labor shortage
hypothesis in Mariuk since the plowing rate shouldhave increased if labor
had been in short supply. 1In fact, the fall in the plowing rate may have
been partially the result of the introduction of too many tillers,

A variant of the labor shortage hypothesis is that turnaround time
between the first :nd second crop is delayed by a shortage of labor for
land preparation. The validity of this argument for Mariuk is brought
into question by the fact that in the dry season there is almost no
demand for custom hire land preparation services,

The Government could subsidize tiller prices and credit, thereby

increasing the profitability of power tiller ownership. Yet, the data
indicate that tiller owners are the wealthiest farmers, owning an average
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of about nine hectares each. This implies that the 46 tiller owners
in the village cultivate over 400 of the 1000 hectares in Mariuk.

To subsidize this group of farmers would seem inconsistent with the
Government's goal of reducing inequality in income distribution.

The data shows that neither gasoline or diesel tillers are
economically viable. On the other hand, in terms of all criteria
considered, diesel owners in Mariuk incur substantially greater losses
than gasoline tiller owners. This is because the diesel units were
almost twice as expensive (gasoline = US$ 244/hp and diesel = USS 467/hp)
as gasoline tillers, but the utilized field capacity was almost the same.

It is often argued that power tillers are necessary to achieve the
Government's goal of synchronized planting of rice which is believed to
reduce pest problems. Yet, at new tiller prices, subsidized credit,
the existing distribution of demand between wet (65%) and dry season
(35%), the gasoline tiller must plow about 19 ha in the wet season to
breakeven. At the reported work rate of 22.4 hours/ha for complete land
preparation (plowing plus harrowing), this implies each unit must operate
426 hours or 43 ten hour days. 1f time is added for repairs/maintenance
and idle days, 50 or more calendar days must be available to accomplish
the work load required to breakeven, hut a maximum of 45 days is allocated
for land preparation in each irrigation area (golongan). Consequently,
synchronized planting is inconsistent with the profitable operation of
tillers unless we assume the owners will transport their units between
villages which have sequential water (land preparation) schedules. While
this may be possible, the data showed that the sample of owners travelled
a maximum of only 7 kilometers in search of land to plow and were primarily
interested in using the tiller to prepare their own land. In other words,
the more successful the Government is in achieving synchronized planting
of rice in a large area the more difficult it will be to operate tillers
profitably. This is because as land preparation becomes increasingly
synchronized owners will have to se.rch for land to plow farther and
farther from their village in order to cover enough hectares to breakeven.

In evaluating the scope for tillers in Mariuk and similar areas,
several points should be considered. First, at exlsting capacity
utilization and contract plowing rates, the price of the tiller should not
exceed USS$ 1,600. Second, presently owners must seek out contract viork
in order to plow enough land to breakeven. Less expensive tillers that
breakeven cultivating a smaller number of hectares would reduce the
need for owners to seck out contract work and make it possible for
owners to breakeven by mainly cultivating their own land, Third, the
tiller is more likely to breakeven in areas where complete land prepara-
tion is employed for the second crop — reducing the problem of under-
utilization in the dry season. Finally, the higher the local wage rate
for land preparation, the higher will be the contract plowing rate.
Changes in the real cost of human and power tiller land preparation
should be used to indicate the existence of a labor bottleneck. In areas
where real costs of land preparation are declining like Mariuk, it is
unlikely that power tillers will be economically viable.
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The results reported in this paper are based on recall data.
In order to obtain more accurate information on capacity utilization,
costs and repair problems, each owner should be trained to keep a
simple set of business records. These records could be used by the
owner to evaluate the profitability tiller ownership and provide
guidance as to how he could increase the profitability of his business.
At the same time, these records would provide accurate data that could
be used by the Government to plan future mechanization policies and
corrective action that might be required to improve tiller profitability
such as improving driver training and spare part availability.
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Table 1. General information about 34 tiller owners,
Mariuk, Subang, West Java, Indonesia, 1980.

/]

Tiller type

Ttem
Gasoline (N=24) Diesel (N=10) _

Age 39.7 40.8
Education (%)

No education 4.2 10.0

Primary school (1-6) 70.8 70.0

secondary school (7-.9) 16.7 10.0

High school (10-12) 8.3 10.0
Years farming 20.4 20.6
Arca cultivated (ha)

Before purchasing tiller 8.9 9.1

After purchasing tiller 9.0 8.3
Number of parcels

Before purchasing tiller 6.0 6.0

After purchasing tiller 6.0 6.2
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Table 2. Owner's reason for purchasing a tiller Mariuk, Subang,
West Java, Indonesia, 1980.

Tiller type

Reasons Gasoline (N=24) Diesel (N=10)

(*) (%)

Difficult to find labor 58 30

for land preparation

Reduce labor cost 8 10

Easier and faster land 13 10

preparation

Want to have as price is low 21 20

Difficult to care for carabnu 0 . 10

Carabao is sold 0 10

0ld tiller is broken down 0 10

100 100
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Table 3. Characteristics of tiller population and sample,
Mariuk Village, Subang, West Java, Indonesia, 1980.

Gasoline (N=40) Diesel (N=14)
Brand Total Sample Percent No. Sample Percent
Honda 39 23 (96) 0 0
JIO 1 1 ( 4) 0 0
Kubota 0 0 7 6 (60)
Satoh 0 0 7 4 (40)
40 24 14 10
Status when purchased
new : 14 14 (58) 12a 8 (80)
used 16 10 (42) 2 2 (20)
unknown 10 0 0 0
40 24 14 10
Horsepowexr
5.5 1 1 ( 4) 0 0
6.5 36 21 (88) 0 0
7.0 3 2 ( 8) 1 1 (10)
7.5 0 0 6 5 (50)
8.5 0 0 7 4 (40)
40 24 14 10
Year purchased {acquired)
1975 or carlier 42 0 0 0
1976 1 0 0 0
1977 1 0 1 0
1978 7 7 (29) 3 2 (20)
1979 15 15 (63) 5 4 (20)
1980 2 2 ( 8) 5 4 (40)
unknown 10 0 0 0
40 24 14 10
Purchase price (US$)
1,600 17 10 (42) 1 0
1,600 - 2,400 13 14 (58) 3 2 (20)
2,400 - 3,200 4] 0 0 0
3,200 - 4,000 0 0] 5 3 (30)
4,000 0 0 5 5 (50)
unknown 10 0 ‘ 0 0
40 24 14 10
Average (USS) 1,586 3,737

a
Honda bedy with new Kubota engine.
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Table 4. Area cultivated (ha) by tiller- type,
Wet and dry Season 1980, Mariuk, Subang, West Java,,

Indonesia, 1980.

Season/

Type of work Gasoline (N = 24 Diesel (N =10 )
(Ha) %) (Ha) (%)

Wet

Own farm 9.73 (40.17) 8.64 (33.28)
Custom 6.04 (24.94) 7.90 (30.43)
Sub total 15.77 (65.11) 16.54 63.71)
Dry

Own farm 7.03 (29.03) €.32 (24.35 )
Custom 1.42 ( 5.86) 3.10 (11.94 )
Sub total 8.45 (34.89) 9.42 (36.29 )
TOTAL 24.22 (100.0) 25.96 (100.0 )
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Table 5. Tiller utilization by tiller type, wet and dry seasons,

- 16 -

Mariuk, Subang, West Java, Indonesia, 1980.2
Tiller - type (hrs/ha)
. Gasoline (N=24) Diesel (N=10)
Operation

wet dry wet dry
Plowing 11.9 N.A. n.A. N.A.
Harrowing 10.5 N.A. N.A. N.A.
Rotovating N.A. N.A, 21.6 21.6
puddli.ig N.A. 21.0 N.A. N.A.

Working hours/season
353 177 357 203

aBased on owners estimate.
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Table 6. Performance test? results of gasoline and diesel tillers,
Mariuk Village, Subang, West Java, Indonesia, Wet season 1980-81,

Plowing/rotary Harrowing/rotary
Item 1/hr hrs/ha 1/ha 1/ha hrs/ha 1/ha
b
Gasoline
Fuel 1.5 6.9 10.4 1.3 7.2 9.¢
Qigselc
Fuel 0.8 9.5 7.6 1.1 6.1 6.7

aperformance measurements made by Ccnsequences sta’f and Aten Hurun

bThree two-wheel Honda tillers plowing a total of 0.3 ha ~7d four units
harrowing 0.4 ha.

Cseven two-wheel Kubota tillers rotovating a total of 0.7 ha (first
rotovating) and four units rotovating 0.5 ha (second rotovating).
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Table 7. Characteristics of tiller. operators, Mariuk, Subang,
West Java, Indonesia, 1980.

ITtenmn Type of tiller
Gasoline (N=24) Diesel (N=10)

Operator easily obtained (%) 92 100
Prior expericnce (%) 75 70
Operator training (%) 0 0]

Operator changed since

purchasing (%) - 33 40
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Table 8. Characteristics of tiller custom service , Mariuk, Subang,
Wwest Java, Indonesia, 1980.

Type of tiller

I
tem Gasoline (N=24) Diesel (N=10)
Transport
Average distance - travelled for
work (Km) 3.8 5.1
Maximum distance - serviced (Km) 7.3 7.4

Type of payment (%)

Cash 100 a0
Kind 0 10
Delayed payment - until next season (%) 29 30

XXXV



- 20 -

Table 9. Contract rates for custom land preparation (USS/ha)a
Mariuk, Subang, West Jdva, Indonesia, 1975-198l.

Type of tiller

Year gasoline _diesel
plow plu. harrow puddle rotovi.te
US$/ha US$Zha US$gha
1975 48 40
1976 48 40 48
1977 48 40 48
1978 48 40 48
1979 40 32 40
1980 40 32 40
1981 40 32 40

Using current exchange rate of 1 US$ = Rp, 625,- even though the
rate before October 1978 was 1 US$ = Rp. 425,-.
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Table 10. Variable cost, by tiller: type, wet and dry season,
Mariuk, Subang, West Java,

Indonesia,

1980.

Wet season

Dry season

Amount Amount
1/hr or Us$/unit USS$/ha 1/hr or USS$/unit US$/ha
kg/hr kg/hr
Gasolinea
Fuel 1.720 0.27 10. 35 1.720 0.27 9.71
Engine oil 0.073 1.30 0.67 0.023 1.30 0.63
Gear oil 0.007 1.35 0.21 0.007 1.35 0.20
Grease 0.001 0.88 0.02 0.001 0.88 0.02
11.25 10.56
Maintenance 3.75 2.01
Operator's wage 10.41 9.75
Total variable cost 25.41 22.32
Diesel
Fuel 1.20 0.10 2.71 1.20 0.10 2.71
Engine oil 0.03 1.42 0.92 0.03 1.42 0.92
Gear oil 0.02 1.26 0.54 0.02 1.26 0.54
Rotary oil 0.002 1.20 0.02 0.002 1.20 0.02
Grease 0.001 3.07 0.07 0.001 3.07 0.07
4.26 4.26
Maintenance 2.21 1.26
Operator's wage 11.70 11.70
Total variable cost 18.16 17.21

aBased on owners estimate.
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Table 1l. Break even point analysis by tiller type an
Mariuk, Subang, West Java, Indonesia, 1980.

d season,

Tiller type

Ttem Gasoline Diesel
W.S. D,S. wW.S,. D.S,

Gross revenue (USS/ha) 44,27 44,27 43.00 43,00
Fixed costs (US$/season)®  212.88 212.88 479.10 479.10
Variable costs (USS$/ha) 25.41 22.32 18.106 17.21
Net revenue (US$/ha)b 18.86 21.95 24.84 25.79
Break even point (ha)® 11.29 9.70 19.29 18.58
Capacity utilization (ha) 15.77 8.45 16.54 9.42
a)

Assuming five vear depreciation period (ten seasons)
b) . .
Excluding fixed costs

c)Fixed costs/season divided by net revenue/ha
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Table 12. Economic analysis of tillers by type and season,
Mariuk, Subang, West Java, Indonesia, 1980.

Tiller type

Item

Gasoline Diesel
W.S. D.S. Ww.S. D.S.
Capital investment (U3$)°> 1,752 1,752 3,943 3,943
Total fixed costs (USS)
Depreciationb 157.69 157.69 354.89 354.89
Interest® 55.19 55.19 124.21 124.21
212,88 212.88 479.10 . 479.10
Variable costs (USS) 400.72 188.60 300. 37 162.12
Total costs (USS$) 613.60 401.48 779.47 .641.22
Gross revenue (US$)d 698.14 374.08 711.22 405.06
Net revenue (US$)® 84.54 - 27.40 - 68.25  -236.16
Economic Parameters
Benefit cost (ratio)f 1.14 0.93 0.91 0.63
Internal rate of return ° (%) 7.15 <1

a)

b)

Tiller plus implement typically purchased in second year
Five years with 10% salvage value assumed, i.e.,

Depreciation = 0.9 (capital investment)
ten seasons

c
)Calculated as 10.5% on declining balance averaged over ten seasons

d)11\ctual capacity for gasoline tiller was 15.77 and 8.45 ha plowed in

W.S. and D.S., respectively. For diesel tiller, actual capacity was
16.54 and 9.42 ha plowed in W.S. and D.S., respectively.

e) .
Gross revenue minus total costs

£)

Approximated as gross revenue divided by total costs

g) . . n
Discount rate at which -
by By - Cy

t=1 T+t = 0 where B, = benefits in each year

(1+1) t .
C, = costs in each year
t
t=1...n
i = interest (discount) rate
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Table 13, Sensitivity analysis of tiller profitability assuming various
capital and credit costs, Mariuk. Subang, West Java, Indonesia,

1980
Gasoline
. a .-

Parameter Samﬁle prlcez New prlcesd

10.5%° 20% 10.5%° 20%
Break even (ha) 20.99 25.92 30.74 37.95
Benefit cost (ratio)® 0.98 0.90 0.80 0.72
Internal rate of return (%) 7.2 41 £l &1

Diesel

Break even (ha) 37.87 46,75 18.08 59. 36
Benefit cost (ratio) 0.70 0.61 0.59 0.51
Internal of return (%) 41 &1 P! P!

a)Sample tiller prices,including implement: gasoline, US§1,752; diesel,

Us$3,943,
b) . . . . . . ,
New tiller prices, including implement: gasoline, US$2,566 and diesel,
Uss$5,006, ‘

C)Subs:idized interest rate

) . . ‘s ,
Conservative estimate of non-subsidized interest rate

e)

Benefit cost ratio = By where: B, = benefit in each year
T C, = costs in each year
t=1  (1+i) tte time y
4] Ct i = interest rate
——t—
t= (1+1)
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