
SMALL SCALE DAIRYING IN THREE FARMING SYSTEMS IN EAST JAVA 
n. ECONOMIC ANALYSIS OF DAIRYING

M. W. Widodo1, R. de Jong2 and H. A. J. Moll3

'Animal Husbandry Faculty, Brawijaya University. 
JI. Mayjen Haryono 161, Malang 65145, Indonesia.

2Address reprint requests to Dr. R. de Jong, 
Department of Tropical Animal Production. Wageningen 
Agricultural University, P.O. Box 338, 6700 AH 
Wageningen, The Netherlands.

3Department of Development Economics, Wageningen 
Agricultural University, P.O. Box 8130, 6700 EW 
Wageningen, The Netherlands.

Received May 18, 1993
Accepted September J, 1993

Department of Tropical Animal Production
Wageningen Agricultural University

P.O. Box 338, 6700 AH Wageningen, The Netherlands

Summary

The Indonesian government wishes to increase farmers* income by encouraging dairy fanning. Since 
J980, imported dairy cattle have been distributed on credit. Survey data from 1990 were used 
to study the average milk sales per cow and the economic parameters of dairy production of a sam
ple of farm households in seven milk cooperatives in East Java Province, in three agro-ecological 
areas, oriented to sugar cane, cassava and horticulture, respectively. In general, dairy production 
proved not to be economically attractive as returns to labour were similar to the rates for agricultural 
labour. The returns showed marked differences among the three areas studied. They were highest in 
the horticultural area. Analysis of the dairy units according to size showed a tendency for inputs as 
well as revenue per cow to decline as herd size increased. It is argued that a further increase in milk 
production in East Java can be stimulated by raising the farm gate price of milk, or by expanding 
dairy production into suitable, new areas.
(Key Words : Dairy, Cattle, Productivity, Economics, Indonesia)

Introduction

Dairy farming is a capital and labour intensive 
enterprise which can be undertaken by small 
farmers in situations where there is a market 
and/or a marketing organization. In situations 
where wasteland is available for the collection 
of roughage, milk production does not compete 
with crops for land. In such cases dairy farming 
may complement cropping, because the dairy 
cattle can use agricultural by-products and in turn 
provide manure for use in crop production.

This situation exists in East Java, Indonesia, 
where farmers intensify by keeping beef cattle, 
dairy cattle, sheep and goats. Over a period of 
10 years (1979-1989) the population of beef cattle 
increased by 14%, dairy cattle by 28%, sheep by 
21%, and goats by a massive 64% (Ibrahim et 

al., 1991). Livestock development programmes 
have been introduced and the government has 
intervened to organize the domestic market for 
livestock products (Rae, 1992). Livestock planners 
have opted for increased supplies of locally pro
duced food to sustain the growing population, 
and to reduce the use of foreign exchange for 
importing livestock products. In pursuit of this 
policy, from 1980 onwards the Inonesian Go
vernment imported thousands of dairy cattle from 
Australia, New Zealand, 나le United States and 
Japan, and distributed them to small farmers, 
including those in East Java province. Animals 
were supplied on credit, extension was provided 
by the Directorate General of Livestock Services 
and the supply of inputs and the marketing of 
the milk was organized by the Union of Dairy 
Cooperatives in existing village cooperatives 
(KUD) or by newly established rural milk co
operatives. The price of feed and milk is negotiated 
through meetings between government, the Union 
of Dairy Cooperatives, and the milk industry held 
twice a year. From 1980 to 1989 the number 
of dairy cattle in East Java increased from 
31,541 to 90,753 and the number of milk co
operatives increased from 13 to 66 (Ibrahim et 
시.、1991).

In East Java dairying is incorporated in mixed 
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farms. The farmers assigned dairy cattle differ 
in farm size, size of family, capital investment 
in shed and cattie, degree of education and 
experience in dairy farming.

The aims of this study were to determine the 
economics and prospects of dairy farming in 
1990 (this article) and the possible relationships 
between performance in dairy production, crop 
production, off血rm work and household cha
racteristics (Part 1). For this purpose a detailed 
survey was undertaken in the area of seven milk 
cooperatives covering three distinct farming sys
tems.

Materials and Methods

Dairy production has a long tradition in East 
Java and its Grati cattle, crosses of local Bos 
indicus with Friesian cattle, mainly found in the 
sugar cane area in Grati district near Pasuruan 
(Widodo et al., 1980) are renowned in the region. 
Since the importation of dairy cattle, the pure 
bred Friesians and their descendants have gained 
in importance and they now predominate in the 
provincial dairy herd.

The survey covered the following 7 Milk 
Cooperatives (MC) with the following number 
of respondents:

1. MC Sumber Makmur-Malang with 37 res
pondents

2. MC Anjasmoro-Jombang with 40 respondents
3. MC Dana Mulya-Mojokerto with 34 

respondents
4. MC Dadi Jaya-Pasuruan with 40 respondents
5. MC Tani Jaya-Kediri with 41 respondents
6. MC Semen-Blitar with 40 respondents
7. MC Tani Wilis-Tulungagung with 42 

respondents.

The respondents were selected at random from 
the members with at least two years of dairy 
experience, in two villages per Milk Cooperative. 
The cooperatives are situated in areas with three 
farming systems. The horticultural system is 
dominant in the area of the MCs of Malang, 
Jombang and Mojokerto (over 400 m above sea 
level). The main crops are cabbage, carrot and 
potatoes. Dairy cattle are fed with crop residues 
and the manure is used on the horticultural crops. 
Horticulture is a risky enterprise because of the 

greatly fluctuating market prices, and dairy farm
ing forms a welcome component of the farming 
system because it offers stable prices and a re
gular income.

The Pasuruan and Kediri MCs are in the 
sugar cane farming area (0-150 m above sea 
level). The land is cultivated for the whole year 
with sugar cane, under contract from the sugar 
factory. Under this system, farmers have a low- 
risk income. Sugar cane tops can be used as 
fodder, but in this area all tops are collected and, 
after processing, exported as fodder to Japan. 
Manure is used on the fields.

The MCs of BJitar and Tulungagung are 
situated in the cassava farming area (100-400 m 
above sea level) on the South coast of East Java 
province, where land is susceptible to erosion, 
soil! quality is very poor (shallow soils on lime
stone), and it is much drier than other areas. 
All year round the farmers plant cassava, com
bined with maize during the rainy season. Crop 
residues are fed to cattle and manure is used on 
field crops.

Data on social, technical and economic pa
rameters were collected per farm through a single 
visit. The total number of animals was converted 
into Tropical Livestock Units (TLU) on the basis 
of: 1.2 TLU per adult female animal; 1.4 TLU 
per adult male animal; 0.8 TLU per young male 
or female anim配 and 0.2 TLU per male or 
female calf. The capital invested in the dairy 
enterprise was calculated as the value of the total 
animal numbers in TLU's X Rp 1,000,000 (the 
average investment per cow or 1.2 TLU was Rp 
1,200,000 which was based on 50% of the pur
chase price at Rp 1,700,000 and on 50% of the 
selling/culling price at Rp 700,000), plus the value 
of the investment in stall and equipment. The 
calculated annual fixed cost were composed of 
depreciation of the stall (10%), equipment (20%) 
and the interest (18% annually) on the average 
investment in animals, stall and equipment. No 
detailed and reliable data were obtained on the 
actual productive life of cows, and depreciation 
on cows has not been included in the fixed cost. 
Variable costs were calculated per year per farm 
from data collected on feed cost (roughage, rice 
bran, feed additive and coconut meal), hired 
labour, cost of breeding and animal health. The 
cash output of the dairying consisted of the milk 
yield sold times the farm gate price received, the 
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value of the anim시s sold (male and fem시e stock), 
money received from manure sales and renting 
out of draught power (for preparing rice fields). 
At the time of the survey the exchange rate was 
1 US $ = Rp. 1,900 (1990). The price per litre 
of milk was between Rp 300 and 400 and the 
sale price of manure was Rp 100 per pikul (20 
kg).

The analysis below first gives the general 

picture of dairy farming for the three areas; 
thereafter the effect of the size of the cow units 
on the economic performance is analysed.

Results

The main characteristics of the farm house
holds and the data on dairying for the farms with 
dairy cattle in three areas are presented in table 1.

TABLE 1. MEANS AND COEFFICIENTS OF VARIATION (C.V.) FOR MAIN CHARACTERISTICS AND DATA ON 

MILK PRODUCTION ON FARMS IN THE THREE AREAS

Sugar cane 
area

Cassava 
area

Horticulture
area

Total

Means C.V. Means C.V. Means C.V. Means C.V.

Number of households

General
Family size (person)

80

4.34 0.35

82

4.27 0.39

112

4.88 0.37

274

4.54 0.38
Dairy experience (y) 3.74 0.62 4.29 0.67 5.22 0.66 4.51 0.68
Farm size (ha) 0.48 1.05 0.37 1.41 0.79 1.이 0.58 1.17

Herd composition (n)
Cows 2.15 0.55 2.52 0.65 2.26 0.64 2.31 0.63
Heifers
Female calves
Bull
Steers
M시e calves

Total animals (TLUs)

0.35
0.95
0.01
0.01
0.40
3.16 0.54

0.36
0.85
0.05
0.05 
0.24 
3.64 0.63

0.29
0.50
0.01
0.00
0.48
3.17 0.58

0.33
0.75
0.02
0.02
0.39
3.31 0.59

Production
Calving interval

(days) 426 0.12 415 0.18 380 0.45 404 0.30
Post-partum to 1st 

service (days) 93 0.16 83 0.30 87 0.50 87 0.36
Av. milk production 

(litres/cow/day) 10.4 0.30 11.0 0.29 10.7 0.32 10.7 0.30
High yield

(litres/cow/day) 16.0 0.29 15.0 0.28 15.0 0.28 15.0 0.28
Low yield

(litres/cow/day) 5.2 0.44 4.7 0.54 4.6 0.45 4.8 0.48
Lactation length

(days) 351 0.17 315 0.16 310 0.18 323 0.18
Milk sold per farm 

(litres/year) 6,070 0.64 6,448 0.59 5,694 0.79 6,030 0.68

The average family size in the survey was 
4.5 persons, which indicate a family composed 
of a male head of the household, his wife and 

2-3 children or other relatives. This is a typical 
pattern for a rural family in East Java today. 
Noegroho et al. (1991) arrived at an average 
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family size of 4.48 persons per farm household 
for the Malang area. Other areas studied by 
Fanani et al. (1992) in East Java, showed an 
average ftimily size varying between 3.53-5.45 
persons.

In this study, the average farm size, the main 
capital of the farmers, was 0.58 hectare. This 
rather small size of the holdings reflects the 
population pressure which results in farms being 
split up from generation to generation; some of 
the families even become landless in this process 
(Atmadilaga, 1992). A previous study by Moll 
(1981) in West Java indicated an average farm 
size of 0.52 hectare in horticultural areas. Noe- 
groho et al. (1991) found that in the Malang 
area the farm size was 0.62 hectare, consisting 
of a backyard area of 0.05 hectare, dryland of 
0.35 hectare and wetland of 0.22 hectare. There 
is no direct relati이iship between dairying and 
farm size, as most of the fodder is collected 
outside the farm. This partly explains the at
tractiveness of dairy farming to these small farmers.

The tola! number of dairy cat tie in this study 
was 3.3 TLU, with a coefficient of variation of 
0.59. These results are similar to those obtained 
by Widodo (1990) in Pujon district of Malang, 
where farmers had on average 3.0 cow units on 
0.50 ha.

We found an average milk yield of 10.68 litres 
per cow per day, which is close to the 10 litres 
Widodo (1991) found in his 1990 study in East 
Java, but much higher than the 7.7 litres found 
by Widodo et al. (1980) ten years ago. The 
average milk yield sold per cow per year in this 
study was 2,610 litres per year, which is also 
higher than data collected in West Java in 1981 
which indicated an annual yield of 2,270 litres 
(Moll, 1981). The average lactation length found 
was 323 days, higher than the 302 days found 
ten years ago (Widodo et al., 1980).

The three farm types distinguished showed 
a number of differences although many were not 
statistically significant because of the wide vari
ation among the farmers in the survey. Farm 
households in the horticultural area had the 
largest family size, the longest experience in 
dairying, and the shortest calving interval. The 
Parms in the cassava area had the largest dairy 
herd and the highest yield sold per year, the 
shortest period between post-partum and first 
service, and the most bulls. Dairy cattle on farms 

in the sugar cane area had the longest lactation 
length and calving interval, and the highest yield 
sold per cow per year.

The main economic parameters of dairying 
on the three farm types are presented in table 2.

The farms in the cassava area had the highest 
capital investment, and thus fixed cost, because 
of the larger number of animals per farm, and 
they had the highest revenues per farm. Capital 
investment, fixed cost and output were similar 
in the sugar cane and horticultural areas. A major 
difference was in the variable costs as farmers 
in the horticultural area spend significantly less 
cash on feed, because of the availability of veg
etable by-products. Hence the net margin and 
cash output-input ratio for farms in the horti
cultural area are more favourable than those for 
the farms in the other two areas.

The average net margin per farm accrue to 
the farm household if the members of the hou
sehold carry out all tasks, from collecting rough
age to taking milk to the collection points. 
However, labour contracts fbr roughage coliection, 
milking and marketing of milk are common. 
Roughage collection is the main activity cont
racted out, and if all roughage is provided through 
contracts at the going rates in the three areas, 
the net margin, or returns to remaining family 
labour, diminishes drastically (see table 3).

The net margins are close to zero for farms 
in all areas, which means that the implicit wage 
rate of labour contracts is above the returns per 
unit of labour invested in dairying. Tbe estimated 
labour requirements for all dairying activities per 
year and the computed net returns per farm result 
in the returns per labour day shown in table 4 
for each of the three farm types.

The average returns to labour of around Rp 
2,000 per day were similar to the rate for un
skilled factory labour in East Java and these returns 
must be considered low for an enterprise like 
dairying which is complicated and risky.

The present low overall profitability of dairy
ing must be seen in the light of the trend in 
milk prices in recent years (table 5).

The comparison of the farm gate prices of 
milk with the general consumer price level shows 
that milk prices rose considerably around 1980, 
when the government started importing large 
numbers of dairy cows; thereafter the farm gate 
price appreciated slightly against the consumer
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price until 1987, and than depreciated (IMF, 
1992; Danuwidjaja, 1992). From 1980 onwards, 
however, the consumer price of milk rose 
considerably by comparison with the general price

the milk industry and the government determine 
prices twice a year in tripartite discussions and 
there seems to be considerable scope for impro
ving the overall profitability of dairying by raising 
the farm gate prices.level. Hence in 1990 the farmers received 

22% of the consumer price. Milk cooper
only 

a lives,

TABLE 2. MEANS (000 RUPIAH) AND COEFFICIENTS OF VARIATION (C.V.) FOR DAIRY INVESTMENT,
REVENUE AND EXPENDITURE FOR MIXED FARMS IN THE THREE AREAS

Sugar cane Cassava Horticulture A
Average

area area area
Means C.V. Means c.v. Means c.v. Means c.v.

Investment
Animals 3,160 0.54 3,644 0.63 3,168 0.58 3,308 0.59
Stall/building 282 0.71 263 0.75 267 0.77 270 0.74
Equipment 80 0.50 67 0.49 88 3.33 79 2.38
Sub-total 3,522 0.52 3,974 0.61 3,523 0.56 3,657 0.57

Revenue
Milk sales 2,078 0.64 2,332 0.58 1,778 0.54 2,031 0.60
Manure sales 0 21 2.23 36 1.21 21 1.93
Males sold 146 1.87 205 1.59 197 1.33 185 1.55
Females sold 56 2.89 130 2.16 170 1.74 125 2.10
Draught rental 0 0 8 8.70 3 13.64
Sub-total 2,280 0.63 2,688 0.57 2,189 0.54 2,365 0.59

Expenditure
Feed expenditure1

Rice bran 616 0.69 581 0.75 360 0.63 501 0.76
Coconut meal 200 1.57 22 2.23 0 65 3.16
Feed additive 123 1.85 173 0.89 102 1.27 129 1.34

Sub-total 939 0.66 776 0.63 462 0.59 695 0.72
Hired labour 40 2.78 52 4.28 60 2.51 52 3.20
Animal health + Al 36 0.87 67 0.74 70 0.74 59 0.81
Sub-total 1,015 0.63 895 0.71 592 0.59 806 0.70

Gross margin 1,265 0.77 1,793 0.63 1,597 0.62 1,559 0.67
Fixed cost

Depreciation and
interest on stall 54 0.71 50 0.75 51 0.76 51 0.74

Depreciation and
interest on equipment 23 0.50 19 0.49 25 3.33 23 2.39

Interest cattle2 569 0.54 656 0.63 570 0.58 595 0.59
Sub-total 646 0.51 725 0.61 646 0.56 669 0.57

Net margin 619 1.25 1,068 0.85 951 0.97 890 1.00
(=return to family labour)

Cash output-input ratio 2.25 3.00 3.70 2.93

1 Excluding roughage.
2 Depreciation, in the form of culling percentage. is not included because of a lack of reliable answers from

farmers.
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TABLE 3. MEANS (000 RUPIAH) AND COEFFICIENTS OF VARIATION (C.V.) FOR NET MARGIN FOR MIXED 

FARMS IN THE THREE AREAS WHEN ROUGHAGE COLLECTION IS CONTRACTED OUT

_slugar cane area Cassava area Horticulture area Average
Mean C.V Mean C.V Mean C.V Mean C.V

Revenue 2,280 0.63 2,688 0.57 2,189 0.54 2,365 0.59

Expenditure
Excluding roughage 1, 이 5 0.63 895 0.71 592 0.59 806 0.70
Roughage on contract 921 0.57 989 0.65 947 0.61 952 0.61
Total 1,936 0.54 1,884 0.61 1,539 0.49 1,758 0.56

Gross margin 344 2.25 804 1.01 650 1.42 607 1.43

Fixed cost 646 0.51 725 0.61 646 0.56 670 0.57

Net margin -302 2.42 79 10.63 5 277 -62 14.5
(=return to family labour)

Cash output-input ratio 1.18 1.43 1.42 1.35

TABLE 4. ESTIMATED LABOUR REQUIREMENTS AND RETURN TO LABOUR IN DAIRYING 

CANE, CASSAVA AND HORTICULTURAL AREAS

IN THE SUGAR

Estimated labour Estimated labour requirement per farm
Dairy activities requirements per per year in the three areas (hours)

activity Sugar cane Cassava Horticulture
area area area

(Average number of cows per farm : 2.15 2.52 2.26)

Washing cows 1.0 hrs/week/cow 112 131 118
Cleaning utensils 0.5 hrs/farm/day 180 180 180
Cleaning barn 0.3 hrs/day/farm 108 108 108
Roughage collection

Sugar cane area 3.5 hrs/day/cow 2,709
Cassava area 3.0 hrs/day/cow 2,722
Horticulture area 2.0 hrs/day/cow 1,627

Milking, calf care 0.3 hrs/day/cow 232 272 244
Marketing 0.5 hrs/day/farm 180 180 180
Feeding cows 0.7 hrs/day/farm 252 252 252
Miscellaneous 0.5 hrs/day/farm 180 180 180

Total hours per farm per year 3,953 4,025 2,889
Total days per farm per year 494 503 361

Net margin per farm (Rp) 619,000 1,068,000 951,000
Return to labour per day (Rp) 1,253 2,123 2,634

Given the overall low profitability of dairying 
there are striking differences in returns between 
the three areas, and this is mainly attributable 
to two factors: a) the expenditure on feed, which 
is highest in the sugar cane area and the lowest 
in the horticultural area (table 2b) the time 

required for the collection of roughage: three and 
a half hours per cow in the sugar cane area, and 
two hours in the horticultural area thanks to the 
availability of horticultural crop residues (table 4).

The number of dairy cows per farm in the 
sample varies from one to nine, with the largest
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Price data not available.

TABLE 5. COMPARISON OF MILK PRICES IN JAVA, INDONESIA AT FARM-GATE AND FOR THE CONSUMER, 

1977-1990

General consumer Milk prices Proportion farm-gate
price level Farm-gate price Consumer price price/consumer
1980=100 (Rp/1) (1980=100) (Rp/I) (1980=100) price (%)

1977 67 60 33 180 50 33
1978* 73
1979* 85
1980 100 180 100 360 100 50
1981* 112
1982* 123
1983 137 257 143 600 167 43
1984* 152
1985* 159
1986* 168
1987 184 360 200 1,125 313 32
1988* 199
1989* 211
1990 227 400 222 1,800 500 22

number of farms in the two-cow category. To 
detect differences in dairy production per cow, 
the dairy enterprises were classified on the basis 
of cow units per farm (table 6). Farms with four 
and more cows are grouped together, as only 
a few farmers have so many cows.

The average main economic parameters per 
cow show a fairly consistent picture of investment, 
revenue, expenditure and net margin declining 
as the number of cows increases. The cash output
input ratios remain fairly stable with increasing 
numbers of cows. The variation of the parameters 
per farm is, however, wide and regression analysis 
with number of cows as independent variable and 
the various parameters per cow as dependent 
variable gives coefficients of determination (R2) 
with values close to zero. The conclusion regard
ing the effects of scale of operation on dairying 
must be that there is a tendency for productivity 
to decline with increasing number of cows.

Discussion

The Indonesian government's dairy policy has 
resulted in an additional economic enterprise for 
a great number of small farmers in East Java. 
The difference between average milk yield found 
in this 1990 survey and the figures obtained from 

the survey in 1980 reflects the beneficial effects 
of imported breeds of cows over Grati cows.

However, the income of farmers from dairying 
is low, as average returns per day for farmers 
are below the implicit wage rate for agricultural 
contract labour in the areas concerned. One of 
the reasons that the farmers surveyed are still 
keeping dairy cattle may be their belief that it 
is better to do something than nothing. The 
'profit' from dairy sales minus expenses is more 
important to them than the economics of labour 
application.

Capital investment for a dairy animal is much 
higher than the investment in crops. In East Java, 
cattle on credit cost Rp 1,357,157-Rp 1,679,157 
per cow, and the farmer has to pay Rp 150,000 
or Rp 200,000 in advance before receiving a cow. 
The rest of the credit has to be repaid by the 
farmer with three litres milk per cow per day 
over a seven-year period (Ibrahim et al., 1991). 
In total, payment then amounts to a c시culated 
Rp 2,205,000 (300 days lactation at Rp 350 per 
litre milk) including the initial payment and 
interest. In addition the farmers have to construct 
cattle housing and to purchase equipment such 
as milk cans, milk buckets, grass baskets and 
ropes. A previous study by Widodo (1991) show
ed that many farmers were liable to repay the
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TABLE 6. MAIN ECONOMIC PARAMETERS (000 RUPIAH) PER COW FOR FOUR CATEGORIES OF DAIRY 

ENTERPRISES

One-cow 
unit

Two-cow 
unit

Three-cow 
unit

Four and 
more cows

Average

Number of units 70 122 50 32 274

Data on the dairy enterprises 
Number of cows 1.0 2.0 3.0 5.3 2.3
Number of TLU 1.6 2.9 4.3 7.1 3.3
Number of TLU/cow 1.6 1.4 1.4 1.4 1.4

Investment 1,890 1,578 1,584 1,463 1,584

Revenue 1,361 1,077 1,008 821 1,024

Expenditure
Feed expenditure

Excluding roughage 453 326 270 230 301
Roughage 503 416 400 380 412

Other expenditures 59 44 48 50 49

Gross margin
ExcL expenditure roughage 849 707 690 541 674
Incl. expenditure roughage 346 291 290 161 262

Fixed cost 348 289 291 266 290

Net margin
Excl. expenditure roughage 501 418 399 275 384
Incl. expenditure roughage -2 2 -1 -105 -28

Cash output-input ratio
Excl. expenditure roughage 2.66 2.91 3.17 2.93 2.93
Incl. expenditure roughage 1.34 1.37 1.40 1.24 1.34

credits in time, because of low daily milk yields 
and the high cost of feed.

One cost factor in dairy farming, the depre
ciation of dairy cows, could not be included in 
the analysis because no sufficiently reliable data 
on the actual productive lifetime of the cows 
could be obtained from the farmers. The govern
ment supported lending scheme for dairy cows 
is based on a productive life of seven years, but 
there are strong indications that the productive 
period is much shorter, probably three to four 
years. Inclusion of a depreciation of Rp 200,000 
to 300,000 per year per cow would reduce labour 
productivity even more. The difference between 
actual and 'officially expected' lifetime of cows 
could be a reason for the farmers' reluctance 
to provide information on sale and purchase of 
dairy cows.

The farmers' main expenditure is on feed and, 
if provided through contract labour, on roughage. 
Total variable costs are 55% or 72% of the total 
annual costs, depending on whether roughage 
is provided by farmily labour or contracted 
labour. The importance of the cost of roughage, 
either in terms of cash or in terms of time spent 
on collection, indicates scarcity of grass and 
fodder on wasteland in the dairy farming areas. 
A further increase in number of dairy cows would 
exacerbate this, extend the time required for 
collection, and thus further reduce labour pro
ductivity. Individual farmers faced with the daily 
task of roughage collection, seem to have reached 
this conclusion as well, and show a tendency to 
reduce roughage input (as well as feed) per cow 
if their dairy units increase in size; this of course 
at the expense of milk production per cow.
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In conclusion, there are clear indications that 
the expansion of dairy farming in the areas stu
died has resulted in declining returns to labo니r, 
and is becoming less and less economically at
tractive to farmers. Further increase in milk pro
duction in these areas can only be expected if 
the farm gate price of milk is raised substantially 
above the rate of increase in feed prices. The 
wide different시 between the farm gate and 
consumer price of milk offers sufficient scope for 
this. A farm gate price that is 50% of the con
sumer price would mean Rp 900 per litre of fresh 
milk against the price of Rp 350 per litre paid 
to farmers at the time of the survey.

The alternative government policy to increased 
milk production would be the introduction of 
dairying in new areas with sufficient wasteland 
and labour resources. Experience has shown that 
such an introduction has high initial costs because 
of training, extension, and input and marketing 
arrangements.
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