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TECHNOLOGICAL CHANGE, PRODUCTIVITY AND EMPLOYMENT IN 

INDONESIAN AGRI CULTURE:
 

An Analysis of the Annual Agricultural Surveys of the Central Statistical 
Office with regard to Rice Agriculture, particularly in Java/Bali 

SUMMARY 

The conclusions which follow are stated unequivocally, but we recognize that 

they are limited by the absence of information on institutional changes and 

household data, and by changing questionnaires and samples, a particularly 

serious problem in the early years of the agricultural surveys. The analysi 

is therefore largely limited to 1971-1978. These years saw the spread of 

technology based on high yielding varieties (HIV) of rice accompanied by
 

heavy fertilizer use and greater water control. They 
were also years of 

substantial changes in policies and institutions, whose effect is difficult 

to disentangle from the consequences of technological change. Given these 

caveats, the following conclusions appear reasonably well founded: 

1. Indonesian cultivators, like those elsewhere, are able and willing to 

appraise the benefits of new technology, to compare them to its costs and to 

adopt 
it very readily if the inputs are available and if the technology pays.
 

2. Such high rates of adoption of the new technology have been achieved 

that,. at least for Java/Bali, there is only limited scope for a further shift 

from local seed varieties to HYV. 

3. While technological change seems to have benefitted more and sooner the 

operators of larger units, the difference between them and small-holders is 

not great and should not be a major cause of income disparities. 

4. Increased yields of rice have been the result both of (i) greater use of 

such inputs as fertilizer and water on traditional and HYV seeds and (ii) the 

shift from local to HYV. Since the shift has pretty well run its course, a 
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least for Java/Bali, it will be more difficult to increase yields in the 

future.
 

5. The most important means for increasing yields are:
 

a) Control of pest damage, which has recently affected one-third of ill
 

plots and has reduced their output by about 50%. Planthopper (we-eng) is 

the largest identified cause of damage (1/3), followed by rats -nd 

equalled by "other" causes, which need to be more c learly identified. 

b) 	Multiple cropping, based on irrigation, already covered 40% of land in 

the rice areas of Java/Bali in the early 1970's and has been increasing 

at 2% a year. Considerable potential exists for expaiiig irrigation 

further, thus: (i) increasing output 12-13% per crop, and (ii) 

permitting a shift from a low value, low labor-use, dry season crop to 

wet rice. 

c) 	 Fertilizer, contrary to some arguments, apparently continues to pay; at 

world prices every $1 spent on fertilizer yields almost $5 in greater 

rice output. While this estimate has a considerable margin of error,' the 

error would have to be large indeed for fertilizer to become socially 

unprofitable. Fertilizer use has increased recently because the ratio of
 

fertilizer to rice prices -- which according to government policy is to 

be 2:1 -- has been close to 1:1. For smaller units, reducing the risk of 

buying fertilizer may now be an important goal of government policy.
 

d) Labor is already used so extensively that an additional 10% would
 

increase output only 1% on Java/Bali. 



--

6. Size differences seem to affect some variables, not others:
 

a) Fertilizer is almost as extensively used by small as by large units.
 

Indonesia, unlike some other countries, has made fertilizer so widely
 

available that even rice small-holders can obtain it. Since they combine 

it 	with more labor and therefore use it more productively, it would be
 

important to help them to use even more. 

b) Unexpectedly the larger units had a higher proportion of dcuble cropped 

rice land. This implies that the village elite have not only more, but 

also better rice land, with obvious implications for income distribution.
 

c) Small-holders respond as effectively to changes in prices of inputs and
 

outputs 	 P- those operating bigger units, so there is a good deal of scope 

for 	affecting their behavior through price policies.
 

d) 	 Small-holders use more labor, as one might expect, and therefore appear 

more productive in teri-s of output per unit of land. 

7. Workers real income seemj to have stagnated and insome distribution
 

become less equal.
 

a) 	 Real wages per crop (that is wages adjusted for inflation) seem to have 

been stagnant from 1971 to 1978, but somewhat higher in the mid-1970's. 

(i) 	 Real wages bill per ha for all workers 1971-72 1973-75 1976-78 

(Rp '000) 

- Java/Bali 	 43.2 44.4 43.2 

- Other Islands 	 40.6 35.0 34.9 

(ii) 	 Real wage rate for each worker (Rp) 1975-76 1977-78 

- Java/Bali 279.5 272.5
 

- Other Is lands 563 515
 

(iii) Share of workers in output 1971-74 	 1975-78 

- Java/Bali 	 26.75% 22.0% 
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Since the wage bill, the total amount of wages paid to all workers, 

stagnated in rice agriculture for Java/Bali, and the output increased in 

real (inflation adjusted) terms the share of workers must have gone 

down. That indeed seems to have happened. 

c) The far less reliable figures for the Other Islands suggest an even more 

drastic decline in wage bill and labor share for rice agriculture. 

d) Income distribution as a result is likely to have become less equal in 

rice agriculture, at least for Javd/Bali. 

e) Conclusions so far have been on a per crop basis. Mdltiple cropping 

appears to have increased almost 2% a year, but the rural population has 

grown at least at that rate. The two may just offset each other, so 

stagnant wages, declining income shares for hired labor, and worsening 

income distribution appear to hold true for rice agriculture. 

f) Wages for other crops are less than for work on rice, so probably do not 

compensate for declining labor shares in rice agriculture. 

8. Absolute wages in rice agriculture continue to be very low. In 1978 .they
 

averaged about Rp 400 (US WI) for the country, Rp 300 for Java/Bali. On 

various, somewhat arbitrary, assumptions annual income for these waorkers was
 

Rp 28,500 ($70) to Rp 54,.000 (135) as against a national average of $360. 

V'ages may be as much as 50%higher for male than female occupations. 

9. There is slight evidence that the harvest wage bill may be declining, 

providing some support for the arguments of increasing res'rictions on 

harvest labor.
 

10. Labor use per crop and hectare in rice agriculture also sta!Znated. 

a) Labor use increased with vields. A 10% increase in output raised the use
 

of harvest labor by about 4%, but since harvesting uses about one-third 

of total labor, the effect on small labor use is small. 
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ib) land with year-round irrigation, which is double cropped, uses about
 

10-15% more labor for each wet rice crop than single cropped land.
 

1) The more family labor per hectare is available and the smaller the size
 

of unit operated, the greater the labor use. These two variables are, of 

course, inversely related. An increase of one family member or a halving 

of the size increase labor use about 5-9%. 

fd) A change in the real wage changes labor use in the opposite direction by
 

about one-third. 

le) Increased fertilizer use has a positive but negligible effect on labor 

use. 

f) A shift to HYV seems to reduce labor use about 6%. 

g) An increased use of other (non-labor, non-fertilizer) inputs also seems 

to reduce labor use, but by a very small percentage. 

h) i short, increases in labor use per crop will come from yield and I 

irrigation expansion, since it is undesirable to reduce wages or size of
 

holdings further, or to.increase the number of low product ivity family
 

members per '-ectare. As use of HYV and other inputs expand labor use may 

decline. The two effects might balance, resulting in little change in
 

labor use per crop.
 

i.)Double croppiug will increase labor demand. Since it is expanding about
 

2%per year, the growth in labor demand may be less than the 3% increase 

in the labor force. 

j) The use of the labor displacing sickle in harvesting seemed to increase 

slightly in the 3 years for which data are available and to be related to
 

the use of commercial inputs. This could help explain the decline in
 

harvest labor. Since sickle use could expand a great deal, these facts
 

can be oninous for the future.
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of family labor increased, within 
tie
 

labor declined,1. 	 The share of hired 


on
 
use per crop and hectare in the past, at least 

total laborinchanged 

was especially pronounced
in the role of hired labor

The declinelava/Bali. 

on the small units. was noted onlyfor harvesting and 

5-10%of labor.,the family providesunits on Java/Bali12. 	 For the largest 

less hiredOther Islands much 
for the smallest units more than 50%. On the 

in allworkers par'ticipateunits familyEven on the largestlabor is used. 

half as much labor is used per
only aboutthe largest units,operations, On 

on the smallest.hectare as 

of days available to
for only 10% 

13. Rice agriculture provides employment 


units.the Other Islands on average
land on Java/Bali, 20% on

family operating 

On the most
low.of labor is extremely
this, marginal product

,14. Despite 
Rp 30 (US

loss of a worker would reduce output by 
labor intensive plots the 

58 (US
plot below 0.5 hectares, by only Rp 

per day, on the averaget0.07) 

so employers are either not
 
The wage is substantially above this,
$0.15). 


for every margina4
losing Rp*45-190 (0.99-3.26 kg rice)

profit maximizers, 


family members.
 
likely, the marginal workers are 

or, morelabor-day 

3-7% change in employment 
wages is accompanied by a 	 in 

15. 	 A 10% change in 


to wage changes.
respond
the opposite direction. Employers 


a marginal

picture results. At present wages, and with 

16. 	 A pessimistic 


agriculture on Java/Bali is
 
employment in rice

product approaching zero, 

A
 
likely to rise only with expansion 

of double 	cropping due to irrigation. 


in line with past experience. But the 
fast rate,2Z expansion would be a 

if real wage.s are to keep up with a 
3% a year. Andis growing atlabor force 

to keep income disparities from rising, 
6% a yeat growth in National Income, 

With
 
labor in agriculture would need 

to decline 	by roughly 3% per crop. 
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expanded double cropping/irrigation absorbing 2%, the net decline in rice 

agriculture would need to be 1% of the labor force per year. With some 15 

million workers in non-cash crop agriculture in Java/Bali, some 150,000 would 

have to be found other jobs a year, to keep wages rising. ie normal 

increase in the labor force is about "ne million. So about 1.1 million jobs 

are needed on the Other Islands or in non-agricultural activities on Java to 

keep wages rising with National Income and to prevent worsening income 

distribution. Of course these are, at best, rough guesses, but they do 

indicate the formidable task Indonesia may face in creating productive jobs. 
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CHANGE AND PRODUCTIVITY
* TECHNOLOGICAL 

experiencedcountries in Southern Asia, has
Indonesia, like other 

high yielding varieties (HYV) of 
fjpid technological change based on 

greater control and increased 
Seeds, heavy application of fertilizer and 


of this technology, often labelled the "Green
 
use of water. The spread 


from the late 1960's and was
place in Indonesialevolution", took 

changes in the political-economic system and 
accompanied by fundamental 

hence in policies which substantially affected developments in 

meant, for 
agriculture. The change in government in the mid-1960's 

of irrigation, a great
instance, a massive rehabilitation program 

expansion in the availability of fertilizer, a change in pricing and 

changes in political and power
procurement policies, and far reaching 

relationships in the villages. 

The data available from the Agricultural Surveys, 
which span most of
 

the new technology in Indonesia.the 1970's, also cover the spread of 

changes make it difficult toThe simultaneously occurring broad 

effects of the broaderdisentangle the effect of new technology from the 

society and the economy.changes taking place in 

Disentangling casual factors is especially difficult because the
 

and
Surveys were developed primarily to elicit information on production 

cover many other aspects of agriculture. For 
on inputs used and do not 

aspects of laod ownershipinstance, the Surveys lack information on most 

and tenancy relations, although they C) provide some data on operating
 

units. Moreover the number of interviews conducted were so large that 

differences in standards of interpretation were bound to occur in 



Finally, the Surveys generally focussed on rice 
J(ferent areas. 

to other crops, and were more 
and paid much less attentionariculture 

Islands. Consequently ourthan for the Otherextensive for Java/Bali 


to rice and emphasizes Java/Bali. The
 
Analysis is also limited 

in more detail in the Appendix,
inevitable limitations of data, discussed 


the analyses and conclusions
 
to be kept in mind in interpretingneed 

Vhich follov. 

I) The Spread of Technology 

the diffusion of anyTwo crucial issues arise with respect to 


new technology in agriculture: how quickly are 
cultivators willing to
 

adopt it, and to what extent is it used disproportionately on larger
 

therefore benefits the wealthier groups?
holdings and 


a) The Speed of Technology Diffusion
 

Form the Survey it is clear that participation increase( very
 

rapidly in the various government package programs, which 
provided HYV
 

seeds, fertilizer, credit nnd pesticides (See Table I-I). For 
Java/Bali
 

from 1971, when less than 30% of cultivators participated, 
participation
 

While participation in the package programs
reached 85% in five years. 


is not synonymous with adoption of the new technology, 
the 
two were
 

The spread of these programs was at a rate comparable 
to those
 

related. 


in the most highly commercialized agricultural systems 
in Europe or the
 

United States.
 

Tne rate of adoption in the Other Islands is far slower, from
 

to 44% in the same period. This reflects several factors:
 10% 


- the programs were pushed less actively in these areas and were not
 

as widely available.
 



Percent of Crops Cultivated Under Each Program
 

Java/Bali
 
1971 


1972 


1973 


1974 


1975 


1976 


1977 


1978 


Other Islands
 

1971 


1972 


1973 


1974 


1975 


1976 


1977 


1978 


Regular 

BIM&S 

29.6 


12.1 


13.5 


13.5 


13.5 


15.2 


15.9 


9.4 


10.0 


2.5 


4.7 


6.4 


7.7 


14.3 


11.3 

8.6 


Improved 

BIMAS 


10.4 


33.5 


42.8 


42.8 


46.!A 

38.6 


41.6 

1.6 


11.2 


13.7 


9.4 


11.2 

9.5 


14.3 


Regular 

INMAS 


10.4 


9.5 


7.7 


9.2 


11.3 


16.0 


12.6 


1.6 


3.8 


3.0 


6.1 


11.4 


10.5 


11.0 


Improved
 
INIAS None
 

. 70.4
 

4.9 58.3
 

10.7 32.8
 

8.1 27.8
 

9.0 25.5
 

12.4 14.8
 

12.6 17.0
 

23.6 12.0
 

90.0 

0.7 93.5
 

3.9 76.4
 

3.8 73.0
 

4.4 72.4
 

7.1 56.0 

6.8 61.9
 

11.0 55.0
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- they were limited to rice cultivators in rice growing areas so that
 

those who grew rice in areas where it was not the dominant crop could not
 

participate. Such areas are far more widespread in the Other Islands.
 

- most important, irrigation is far less available in the Other
 

Islands and without an assured water supply the new technology is
 

generally not sufficently profitable to be adopted.
 

For all these reasons, and especially the last one,the 44% of the
 

cultivators participating for the Other Islands may represent as close to
 

a maximum as the 85% for Java/Bali.
 

But participation in the various package programs is not an ideal
 

indication of the adoption of the new technology. A central feature of 

the package is credit, so cultivators may participate essentially to
 

obtain govertment subsidized credit. Moreover there is some pressure for 

and some families may sign up pro-forma.participation in target areas 

adoption technology.Several more direct indexes exist on of the new 


Data not derived from the Surveys show a doubling of the use of
 

three years from 1970 to 1973. Fertilizer
commercial fertilizer in the 

use then essentially stagnated to 1976, but again increased by two-thirds 

to 1979. The series derived from the Survey for Java/Bali unfortunately 

begins in 1971 and shows little increase to 1975 and then also a 

dramatic is the increase in- two-th.rds increase to 1978. More 

insecticides, required with the HYV. Its use tripled from 1971 tc 1978 

(and actually quadrupled in 1977.) 



Table 1-2: Complementary Bimas Input Use, 
Indonesia, 1970-1979.
 

YEAR. UREA MODERIY-VARIETIES USERS 
('000 Tons) ('000 .Ha.)
 

1970 342 1,072
 
1971 413 1,848
 
1972 485 2,279
 
1973 669 3,326
 
1974 604 3,244
 

3,784
1975 670 

1976 666 4,151
 

4,801
1977 	 919 

975 5,216
1978 


1979 1,096 5,552
 

Source: R.H. Bernsten, B.H. Siwi and H.M. Beachell, 
The Developzent and Diffusion of Rice 
Varieties in Indonesia, [10]. 
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Table 1-3
 

USE OF NON-LABOR INPUTS
 

Per Hectare
 

Ujva/Bali
 

1971 

1972 

)973 

1974 

.1975 

T. 

j1977 

11978 


Vher Islands
 
1968-70 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 


Chemical 

Fertilizer 


(Kg.) 


109 

88 

116 

127 

127 

142 

190 

214 


14 

30 

1s 
30 

40 

42 

49 

69 

88 


Animal 

Manure 


(Kg.) 


331 

469 

587 

(749) 

350 

326 

553 

554 


28 

101 


36 

102' 

118 

147 


71 

149 

89 


Green
 
Manure 


(Kg.) 


76 

99 


122 

154 

40 

50 

47 

43 


7 

8 

6 

5 


36 

20 

19 

is 
24 


Insecticide 


(Kg./liter) 


7 

8 

8 


10 

11 

12 

29 

22 


na 

3 

2 

3 

5 

4 

6 

9 


13 


Pesticide
 

(Kg./liter)
 

na
 
2
 
1
 
2
 
3
 
2
 
4
 
4 '­

na 
na
 

1
 
1
 
2
 

0.5
 
1
 
4
 

15 V
 



Table 1-4
 

DISTRIBUTION OF CROPS BY SEED VARIETY
 

Percent of Crops
 

Java/Bali P Other Islands
 

International National Local International National Local
 

1971 22.2 0.9 76.8 15.4 1.6 83.0
 

:972 33.7 14.6 51.7 15.3 5.5 79.2 
1973 45.0 14.0 40.5 24.0 9.1 66.9 

1974 53.6 12.5 33.8 24.9 9.1 66.0 
1975 48.3 19.0 32.1 29.7 13.0 57.4 
ii;6 47.6 23.3 29.0 28.3 15.1 56.6 
1977 45.0 26.2 28.8 26.7 17.1 56.1 
1978 49.3 26.6 24.1 30.8 22.0 47.2 
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For the Other Islands fertilizer use doubled between 
1968/70 and
 

The increase for insecticide are equally
1973 and again doubled to 1978. 


dramatic.
 

But the best index ot technology spread is the adoption of HYV
 

These fell into two categories, those developed outside Indonesia
 seeds. 


Data
 
("International") and those developed 

in the country ("National"). 


1-4, can be summarised as follows.
 on their spread, given in Table 


Table 1-5
 

The Spread of HYV Seeds
 

Other Is lands
Java/Bali 


17.0%
23.1%
1971 

20.8%
44.3%
1972 

33.1%
59.0%
1973 

34.0%
66.1%
1974 

42.7%
67.3%
1975 

43.4%
70.9%
1976 

43.8%
71.2%
1977 

52.8%
75.9%
1978 


Here again the diffusion of the new technology 
is very rapid, with
 

to 1973, then
 
use doubling or more than doubling in the 

two years 1971 


1975, essentially stagnating for the next 
two
 

-.


increasing more slowly to 


1978. There are two
 
years and then showing another, smaller spurt in 

reasons for the slowdown:
likely 
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were not
(i) The "International" varieties available in the mid-1970's 


sufficiently resistant to some pests and diseases, 
especially the brown
 

risky. In
 
planthopper (wereng) and cultivators discovered that they were 

years of bad infestation and cultivators wiselyfact, 1976 and 1977 were 


waited for more resistant varieties to be developed. "National HYV"
 

varieties, more pest resistant, continued to expand their coverage 

between 1975 and 1977, while the area planted to International varieties 

was actually declining (Table 1-4). When more resistant International 

varieties became available for the 1978 crop, acreage planted in these 

varieties again increased. 

(ii) As any new technology nears the saturation point, the rate of
 

Moreover the taste of the HYV varieties,
adoption is bound to slow. 


liked as well as that of theespecially the International ones, is not 

local varieties. As a result some cultivators may plant part of their 

local varieties for their own consumption, while most of
holdings to 

their land is planted to higher yielding varieties for sale. Unless and 

until the 'YV are as acceptable to the local consumer, coverage is un­

likely to reach 100%. 

Size of holdings and adoption of the new technologvb) 

It is widely argued that the new technology favors those with 

large holdings. By itself the technology is largely scale neutral, as 

usable by those with small holdings as those with larger ones. 

("largely" because some irrigation works, such as wells, lhave some 

economies of scale). "owever, it is assumed and argued that small 

adopt the new technology because:holders are less likely to 
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Wj) 	 they can less afford the risk of cash purchases of inputs and of 

crop damage from less resistant varieties;
 

(ii) they lack access to credit, becaure of the higher cost to lenders 

of smaller loans, and less creditworthiness and credit rationing; 

(iii) 	 they are similarly less likely to receive information, because it
 

is more 	costly per unit to provide it to small units;
 

Civ) 	 they have less personal and political influence, so if any input
 

(including information) is scarce they will be the last ones to receive
 

it.
 

Table 	1-6 indicates that indeed small holders on Java/Bali adopted
 

HYV more slowly than those operating larger units. The gap is 15-30% in
 

different years'. The smallest units also participate less in the package
 

approach to modern technology (BIMAS/II4AS). However, on all sizes of
 

holding the new varieties spread very rapidly so that by 1975, four years
 

after our series begin, about 60% of the smallest operators was using
 

them on 	Java/Bali. For participation in BIMAS/INHAS the gap between
 

small and large actually shrank quite dramatically from more than 50%, in
 

1971 to about 10% in 1978. For the Other Islands the gap is never large,
 

is 	reversed in some years, and shows no clear trend.
 

There is indeed a differential adoption rate but even the tiniest
 

""Operating units, of 0.2. hectares or less, quickly adopted HYV. If one
 

takes account of the fact that HYV and local varieties are not perfect
 

Substitutes because of differences in taste, and that small holders may
 

want to keep a larger proportion of their land in local varieties to
 

satisfy their taste preference, it may well be that within 4-5 years of
 

the introduction of HYV nearly all units had reached their desired level
 



Table 1-6 

ADOPTION OF MODERN VARIETIES AND PARTICIPATION 

IN BIMAS/INMAS BY FARM SIZE GROUPS 

.W., -Hectares of Adjusted Farm Size* 

.2 . 5-. .5-1 1-2 2 

Java/Bali 
191: Z MV's 17.4 20.7 21.9 22.5 24.8 

% BIMAS/INMAS 14.9 25.0 30.0 29.4 34.3 

1975: % MV's 63.3 61.3 67.7 71.8 73.4 

% BIMAS/INMAS 64.4 66.9 74.4 78.2 83.7 

1976: % MV's 59.2 67.6 71.4 73.0 77.7 

% BIMAS/INMAS 66.7 81.0 86.7 88.6 92.1 

1977: % Mv's 55.0 61.0 69.9 75.3 84.6 

% BIMAS/INMAS 68.7 75.9 82.0 86.2 91.6 

1978: % Mv's 60.7. 65.9 74.3 78.8 84.5 

% BiufAS/INMNAS 80.2 82.6 85.9 87.8 90.9 

Other Islands 
1971: % MV's (22.0) 20.0 17.7 14.6 16.4 

% BIMAS/INMAS (20.5) 10.8 10, 8.8 8.3 

1975: % Mv's (20.5) 42.0 44.6 41.3 46.5 

% BIMAS/INMAS (17.9) 28.4 27.0 28.9 29.7 

1976: % MV's (13.0) 36.3 45.3 44.3 48.7 

% BIMAS/INM.AS (26.1) 46.2 42.1 46.1 42.5 

19?7: % MV's (34.4) 41.5 1'1.8 43.7 52.4 

% BIMAS/IN11AS (42.4) 36.7 40.5 37.7 35.2 

1978 % MV's (50.0) 53.2 46.0 53.7 59.2 

% BIMAS/INMAS (21.9) 37.6 42.5 47.5 45.2 

Parentheses indicate very few observations. 

* In all tables: (i) size intervals are 0-.199; .2-.499; .5-.99; 1.0-1.99; and 

2.0 and over. (ii) size is defined in terms of the uni't operated,.but not
 

necessarily owned, by a family. "Adjusted" refers to the attempt to take
 
land that is multiple
account of land quality by giving a weight of 2 to 


cropped and 0.67 to dry land.
 

http:1.0-1.99
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the obstacles, enumerated above, to
of the nLw technology. That is, all 

serious in 
the adoption of HYV by small holders seem, in fact, not to be 


Indonesia.
 

story.Participation in BIMAS/INMAS is a slightly different 

to better irrigated areas and gave preference to
Initially it was limited 

larger holdings But when these restrictions were abandoned, and the 

became apparent, 80% of all plots on Java/Bali participated inadvantages 


these programs.
 

c) The Spread of New Technology and Multiple Cropping
 

new seeds is that they have a shorterOne of the advantages of the 

This
growing season and therefore facilitate multiple cropping of rice. 


obviously increases output and employment, and tends to reduce extreme
 

seasonal fluctuations in labor requirements.
 

newIt should be possible therefore to trace the spread of 

technology by analyzing the seasonality of the rice harvest. We expected 

that the percentage of the rice crop harvested in the off season would 

gradually increase over time, but there is no evidence for this in the 

Survey data (Table 1-7). We have no good explanation for the fact that 

the three peak months show 47.5% to 50.8% of the crops harvested 

throughout the period, with no clear trend. (The excepti.on is 1972 when 

"apparently the harvest was a bit more spread out). The three peak months 

do move from the May-August to the March-May period and that probably 

reflects the shorter growing period of the new seeds. However, there is 

not another major peak for a second crop, which is puzzling. 

http:excepti.on


SEASONALITY 01: RICE CULTIVATION 

1971 

Percent 

1972 

of Rice 

1973 

Crops Harvested 

1974 

in Each 

1975 

Month 

1976 1977 1978 

Java/Bali 
January 
February
March 
April 
May 
June 
July 
August 

September 
October 

No e b r2. 
December 

5.6 
5.8 
9.0 

21.6 
14. 
11.6_ 
13.6 

3.1 
2.9 

5.2100% 

0.1 
10.1 

47.5 

3 9 

100% 

6 
7.3 

11.1. 
12 
11.5j 
10.2 
15.0 

5. 
4.54.3 
5.4 

1.8 .8 
11.8 3.615.8 

10.6] 
24. 49.8 

35.4 14.8 
7.9 
6.4 
7.6 

5.819.9 5.8 22.5 
5.8100% 

.. 
5. 

11.ff 
24.Oj 
12.BJ 
6.4 
6.2 
8.4 

. 
4.7 
5.5100% 

2.91)8 
9.0 5:.2 8 4.7j 7.6 

14.61 13.81 
48.6 21.9 48.9 23.5 48.9 

11.6, 11.6 
6.5 6.6 
6.8 6.4 
7.4 7.6 

7.6 6. 
6.46.421.5 5.2] 22.8 5 . 22.7 
3.6 4.100% 100% 

4.0 
12.41 
25.2 
12.7] 
7.5 
7.5 
9.8 

7 
5.3.3 I 

3.5100% 

. 
5.8 4.3] 6.1 

13.1] 
50.3 26.6 50.8 

11.1] 
4.7 
6.0 

10.9 

7. 
5.819.1 4.2 21.5 
3.8100% 

OLher Islands 
Janary 

February 
March 
April 
May 
June 
.July 
Aujiuist 
September 
Octobcr 
Novembecr 
December 

4.4 

2.0 
2.9 
7.0 

26.7 
15.4 
12.2 
14.6 
5.1 
2.3 
3.2 
44 

100% 

17.2 

3.2 

6.1 
11.0 
11.3 
16.7 
11.3 
10.4 
14.6 
5.6 
3.5 
2.5 
3.0 

100% 

i3.3 

6.5 

11.4-
13.4 
17.9 
10.8 
8.3 
6.7 
7.4 
5.5 
4.6 
3.1 
4.5 

100% 

5.5 

9.1-
13.4 14.2 

22.5 
8.7 
7.5 
4.4 
10.6 
6.3 
3.8 
4.2 
3.2 

100-

4.0 

10.51 
13.6 14.1 

20.8 
8.4 
7.5 
5.0 
7.4 

11.4 
4.2 
4.0 
2.7 

100% 

13..5 

3.0 

8.7 
16.0 
23.6 
11.1 
6.6 
4.8 
9.4 
5.6 
3.9 
3.8 
3.6 

100% 

14.9 

3.8 

8.0C 
13.2 .13.3 
22.3 
9.6 
6.6 
6.4 
.7.4 
.7.5 
6.2 
5.1 
3.8 

100% 

2.9 

8.0C 
10.8 
30.2 
11.1 
4.7 
5.8 
8.4 
6.7 
4.2 
3.9 
3.5 

100% 

15.0 
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For the Other Islands the four peak months similarly shift from
 

May-August to February-May, and similarly show no diminution of the
 

concentration in the.a months. 

While we have no good explanations for the failure of a. second 

in itself to overbalance theharvest peak to appear, this is not enough 

spread of theweight of evidence that there has indeed been a very rapid 

new technology. 

d) Conclusions - The Spread of Technology 

The evidence is overwhelming that Indonesian cultivators adopted
 

the new technology at a very rapid rate. Within 3 to 5 years from the 

time HYVs became widely available in aboait 1970, two-thirds of all rice 

plots on Java were planted to these seeds and some 40% on the other 

Islands. 4'hen International varieties proved inadequately pest resistant
 

there was a temporary increase in use of improved National varieties 

until the international plant breeders also came up with pest resistant 

varieties. By the late 1970's three-quarters of all plots on Java/Bali 

the other Islands were planted with High Yielding Varieties.
and half on 


This is probably close to an upper limit, given the taste preference for
 

Local Varieties and the lack of suitable HYV for some areas.
 

more rapidly, by 1978Participation in BTMAS/INRiAS increased even 

reaching 90% for Java/Bali and 45% in the Other Islands. 

These developments were accompanied, as one would expect, by a
 

rapid increase in the use of commercial inputs, notably fertilizer and
 

pesticides.
 

leps, and theThe rate of technological diffusion was somewhat 

level reached sonewhat smaller, for small holders than for those operating. 



larger units. But the gap is 30% or less 	and small-holders too adopted 

the new varieties very rapidly and reached 	quite high levels of 

adoption. For the two smallest size categories HYV adoption was 61% and 

66% respectively and RO% or more for participation in BIMAS/INMAS. 

Again, given taste preferences and the availability of irrigation, this 

may represent close to the maximum for now. 

Three clear conclusions emerge from the data: (i) Indonesian 

cultivators, like those elsewhere, are apparently able and willing to 

appraise the benefits of new technology, to compare them to its costs and 

to adopt it very readily if the inputs are available and if the 

technology pays. 

(ii) Such high rates of adoption of the new technology have been 

achieved that, at least for Java/Bali, there is only limited scope for a 

further shift from local varieties of seed to HYV. 

(iii) while technological change seems to 	have benefitted more and 

sooner 	 the operators of larger units, the difference between them and 

be a major cause of incomesmall holders is not great and should not 

disparities. 
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2. Technology, Inputs, and Outputs and The Effect of Size Over Time 

The 	 technology diffused in Indonesia in the 1970's involved, as 

in a number of inputs and practices andalready mentioned changes 

resulted in increased yields. In this section the different components 

HYV seeds, fertilizerare discussed separately. Since such components as 

ana irrigation generally go together, examining them separately gives the 

impression that all increases in output are due to a particular input, 

which is clearly wrong. Part 3 uses cross section analysis to analyze 

their interaction.. 

a) Yields
 

The overall data on yields from the Surveys are of limited 

reliability because of sample and questionnaire changes over the years. 

But even if oae compares years with identical questionnaires one finds 

substantial fluctuations in output (Table 1-8), partly due to changes in 

(Table
"eaL but substantially due to variations in crop damage.
er 


1-10). Regardless of fluctuations in overall yields the Modern Varieties 

and the technology associated with them, generally produce yields 20-30% 

higher than the Local Varieties in Java/Bali. For the Other Islands, the 

difference is around 15% only. It is substantially higher than this in 

two years, but negative in one year, so the variance and risk are clearly 

greater on the Other Islands. The reasons for the slow adoption of 

is thus clear: the 	benefits arelodern Varieties on the Other Island 

less and the risk greater than for Java/Bali. 

For both Modern and Local Varieties there were significant gains 

in yields over the decade, if one compares an average of the initial 

three years with one for the terminal years. Additional gains in output 

from Localresulted from the shift which occurred during the same period 

to M'odern Varieties, especially for Java/Bali. 



Table 1-8 

WET RICE YIELDS BY SEED VARIETY 

Kg/hectare 
Modern Local -F 

Varieties Varieties Average Statistic 

Java/Bali 
1968-70 - 3056_ 
1971 4011 29011 315 I 590.9 
1972 2718 3093 2237 2402 2437 2626 63.8 
1973
1974 

2549 
3117 

2069 
2249 

2291_ 
2743 

48.5 
98.0 

1975 3944 3058 3659 372.9 
1976 
1977 

4007] 
3428 3672 

3229 
2671 12958 

3781-
3210 3475 

293 
257 

1978 35811 2974j 343s. 202 

Other Islands 
1968-70 2476_ 
1971 
1972 

2934 
2280 2495 

2498] 
1826 2052 

2573 
1907 2156 

15.3 
30.8 

1973 2272. 1833_ 19881 17.2 
1974 2061 1850 1907 3.0 
1975 3180 2751 2936 25.0 
1976 30421 321- 3115 4.4 
1977 3104 3118 271712909 2S88 3066 21.3 
1978 3207J 2799j 30141 17.1 
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Table 1-9
 

Trends in Yields by Seed Varieties and From Shift in Varieties
 

(1971/73 compared with 1976/78)
 

Modern Varieties Local Varieties Ly e
 

Java/Bali 19% 23% 32%
 

39%Other Islands 25% 42% 


* This, of course, incorporates the effect of the shift. 

Since some at this point unknown, share of the gains were due to 

the shift to Modern Varieties, which has largely run its course - at 

least in Java/Bali - it will clearly be more difficult to increase yields 

and output in the future. 

(b) Damage.
 

The importance of damage to output has already been noted. 

Several facts are striking in Table I-10: 

the high percentage of crops damaged each year, averaging well 

above 30% for the Other Islands and generally 20-30% for Java/Bali. 

the sharp increase in damage for Java/Bali in 1976-78, primarily 

because of the growing importance of HYV, less resistant to local pests. 

the importance of rat damage for the Other Islands, where labor 

for pest control is more expensive and of the brown planthopper (wereng) 

on Java/Bali where HYV are more widespread. 

The development and distribution in 1978 on Java/Bali of varieties 

in the data, but not very strongly.resistant to that pest shows up 

Puzzling are the fluctuations in reported rat damage and the residual 



E'XTEINT AND NATURHt OF C1401 DAKAGO 

Cause of D;hrnage 
Percent of Crops 

Brown 

Damaged Planthopper Rats Flood 

(percent) 

Drouhit Other 

Java/Bali 

1972 21.5 ( 

1973 

1974 

18.6 

11.4 

-

L 
ha 

1975 20.3 27.3 18.2 5.9 3.8 44.8 

1976 24.2 38.1 10.6 1.6 12.8 36.9 

1977 34.4 39.5 12.6 1.2 9.6 37. 

1978 35.8 31.4 28.9 1.0 2.0 36.7 

Other Islands 

1972 39.5 

1973 

1974 

30.7 

29.0 

na 

1975 36.9 16.4 27.1 5.8 3.7 47.0 

1976 32.6 17.1 26.5 4.1 10.8 41.5 

1977 35.9 17.4 38.1 1.7 6.5 36.3 

1978 37.2 26.5 27.1 5.6 6.6 34.2 

*Data on damage not available for 1968-70 and 1971, and on cause of damage for All years prior to 1975
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"other" category. Both may be in large part due to survey problems. The 

importance of damage for output is confirmed by the cross-section 

analysis.
 

(c) 	 Marketed surplus. 

The share of the rice crop marketed rather consistently 

increases from 1972 to 1978 (Table I-il). A larger proportion of the 

rice grown from Modern Variety seeds is marketed than from Local 

Varieties. As previously mentioned, there is a preference for the taste 

of 	Local Varieties, that is not always fully reflected in market price
 

take advantage of the

As a 	 result cultivators tend todifferential. 


higher yields of Modern Varieties in growing rice for sale, especially to 

Government and cooperative agencies, while Local Varieties are grown for 

home consumption or sale in the village. 

Since output per capita increased in the 1970's, (see Table 1-9), 

one would expect the marketed surplus to increase as well, as a smaller, 

share 	of output satisfied the needs of the cultivator's family. Also,. 

with 	higher increases as a result of greater production, the share of 

rice in total expenditure may decline. But the near-doubling Z'f marketed 

surplus in 6 years for Java/Bali can probably not be explained adequately 

by these two factors. Tt may well be that it also reflects a shift from 

payment in kind to pa)-menc in cash for labor. To the extent that such a 

shift 	has taken place it would obviously involve selling more of the
 

crop, 	 rather than transferring it directly to workers at the time of 

harvest.
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Table I-I1
 

MARKETED SURPLUS BY SEED VARIETY
 

Percent of Output Sold
 
F
Modern Local 


Varieties Varieties Average Statistic
 

Java/Bali
 
15.8 18.7 100.8
1972 21.9 

14.9 20.8 263.6
1973 24.7 


1974 27.6 16.1 23.7 53.7
 
20.5 27.2 53.7
1975 30.4 


36.2 0.05
1976 36.9 35.2 

n.a. n.a. n.a.
1977 n.a. 


1978 39.4 23.9 35.7 28.0
 

Other Islands
 
1972 16.3 10.6 11.8 41.3
 

8.9 11,6 84.1
1973 17.1 

16.0 37.0
1974 20.3 13.8 


54.8
1975 25.8 14.9 19.6 

16.5 20.2 18.3
1976 25.1 


20.1 1.6
1977 21.3 19.1 

1978 25.5 (39.6) (32.1) 0.5
 

*Data not available prior to 1972.
 

Parentheses indicate obvious data error.
 



(d) The Effect of Size of Operating Unit 

The differential speed and extent of technology diffusion to
 

snall, as against large, operating units has already been discussed.
 

Various factors have
There are also differences in yields and input use. 


a major influence on these differences which are examined throughout this
 

paper.
 

Yields are higher, the smaller uni. in every year and in both 

areas. (Table 1-12) his could be because: 

- smaller units are on more fertile land; 

- they are farmed more intensively, because operators need the 

additional income and alternative employment of their family labor is 

less attractive or rewarding. 

these is undoubtedly true and its contribution isThe first of 

examined further below. The second, the probability that opportunity 

is less than the market wage is discussed in Part II.
cost of labor 

smaller
Greater fertilizer use does not explain higher yields on 


for 1971 (and for units of 2-5 ha on the Other Islands)units: except 

smaller units use somewhat less fertilizer than larger ones. But the 

differences are not great and appear insufficient to explain differences 

in yield (Tab'le 1-13). 

the smallest units use almost as much fertilizer as the
Th'at 


largest in 1978, and that their use of fertilizer increased rapidly, 

the 3mall units had no difficultyindicates that operators of 

obtaining access to it. Asappreciating the advantages of fertilizer and 

far as all material inputs are concerned, in general smaller operating 

(Table 1-14). Since chemicalones.units actually use more than larger 



Table 1-12:
 

WET RICE YIELDS BY FARM SIZE GROUPS
 

kg/hectare 
Hec tares F 

.2 .2-.5 .5-1 1-2 2 All Statistic 

lava/Bali
 
2335 30S6 5.9


1963-70 	 (6337) 2942 2477 2397 

2694 3117 66.4
3916 3435 3320 2948
11971 


54.1
3188 3642
3605 3476
4661 3920
1975 
 3770 24.8
4178 3980 3807 3520 3518
1976 

2795 3100 12,0


1977 	 3500 3138 3172 3015 


3925 3485 3348 3241 3271 3361 15.2
 
1978 


Islands
Cthaer 

3963 2552 2249 i909 1396 2476 27.5 

1971 (4487) 3059 2572 2205 2246 2542 46.3 

1975 (4326) 3581 3109 2601 2475 2935 27.9 

1976 (4859) 3784 3348 2909 2504 3126 34.5 

1977 (4054) 3419 3145 2684 2275 2880 28.2 

1978 (4693) 3149 2954 3021 2693 2983 10.3 

T968-70 

Parenthese; indicate small number of observationsor
 
larpe standard deviations, casting doubt on the reliability of the data.
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Table 1-13
 

CHEMICAL FERTILIZER USE BY FARM SIZE GROUPS
 

kg/hec tare
 
Hectares F
 

.2 .2-.5 .5-1 
 1-2 2 All Statistic
 

!va/Bali
 

112 1.) 117 108 96 109 11.9
0971 
11975 115 120 127 134 132 127 6.3 

156 142 11.4
71976 120 	 138 142 146 

178 195 204 186 190 12.8
1977 164 


213 222 219 215 6.0
1978 	 208 204 


Orher Islands
 

40 39 35 25 22 30 4.8
1971 
1975 32 53 43 44 34 .43 2.6 

25 58 53 48 41 50 2.3L976 
1977
 

89 0.9
1978 71 	 78 87 93 93 
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Table 1-14
 

REAL VALUE OF NON-LABOR INPUTS PER HECTARE
 
BY FARM SIZE GROUPS
 
(per hectare)
 

Hectares F
 
.2 .2-.5 .5-1 1-2 2 All Statistic
 

Java/Bali 
1968-70 876 588 474 481 394 551 7.7 
1971 851 701 676 629 514 635 17.1
 
1975 539 506 501 506 429 494 6.9
 
1976 457 470 460 472 452 464 0.7
 
1977 482 495 529 527 483 514 5.2
 
1978 564 533 538 524 512 530 3.6
 

)_her Islands 
968-70 651 375 524 283 195 434 0.8 
1971 (496) 551 501 551 332 480 
975 (597) 431 333 374 397 378 2.6 
976 (374) 323 364 328 364 343 0.8 
977 (630) 427 413 411 359 406 3.1 
978 (390) 414 377 381 410 391 0.8 

*Deflated by farm gate rice price.
 
Parentheses indicate small number of observations.
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is the largest component, by value of these 	material inputs,
fertilizer 


than large units, it is

less chemical fertilizerand smaller units use 

animal and green manure. There 
probable that the smaller units use more 

in the real value of these material inputs. Since the 
is no time trend 

chemical fertilizer and insecticides/pesticidesquantity used of both 

and green fertilizerthe quantity of manureincreased over time, 

(see also Table 1-3).presumably declined 

one can draw on the effect
But the principal conclusions which 	 of 

size on the use of material inputs are: 

- small holders access to and/or willingness to use chemical 

operating larger units.
fertilizer is only somewhat less than those 	for 

as
 
- their use of chemical fertilizer has 	increased quite rapidly, 

only 5% below that of thehas their use of HYV seeds, and in 1978 was 

largest units on Java/Bali but almost one-quarter below on the Other 

Islands). 

for thir smaller use of chemicalthey appear to compensate 

of animal and green manure, so the total valuefertilizer by greater use 

significantly by size of operating
of materials inputs does not differ 

unit. 

As one would expect, proportion of output marketed is on the whole 

of unit (Table 1-15) Also it ig probablydirectly related to the size 

of small units may be increasing fornot unexpected that the percent 

Java/Bali, that of large units'declining. However, annual fluctuations 

or definitionin the data make us suspicious that changes 	 in sample 

The data in Table 1-16 should therefore be 	treated
affect these results. 

But taken at face value, the two smallest categories
with caution. 
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Table 1-15
 

MARKETED SURPLUS BY FARM SIZE GROUPS*
 

Percent of Total Output Sold 

Hectares F 
.2 .2-.5 .5 1 1-2 2 All Statistic 

liva/Bali 
1975 6.3 20.1 26.4 32.9 41.3 27.5 42.1 
1976 8.4 23.7 41.6 45.3 44.4 36.3 2.8 

n477ha na na na na na na
 

1978 9.9 21.0 34.3 44.3 50.2 35.7 17.5
 

!hherIslands
 

1975 3.2 .12.8 17.8 20.3 29.6 19.7 15.9
 
L976 5.4 12.5 20.4 18.8 29.6 20.1 6.7
 
1977 2.4 8.8 15.3 22.0 34.2 20.1
 
978 10.4 12.8 14.7 24.7 (74.9) 32.0 1.3
 

Parentheses indicate small number of observations.
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Table I- 16 

DISTRIBUTION OF OBSERVATIONS BY ADJUSTED FARM SIZE (CROPS)
 

% of crop observations in each group
 
Hectares
 

.2 .2-.5 .5-1 1-2 2 n
 

Java/Bali
 

16.5 28.6 21.9 7800
1971 3.6 29.4 


4.9 23.5 32.9 25.3 13.4 6553
1975 

6.2 25.2 32.5 23.9 12.2 6713
1976 

5.7 23.4 33.2 26.9 10.8 5938
1977 

21.9 30.6 26.5 16.9 7702
1978 4.2 


Other Islands
 

w4 

5.2 14.2 24.2 29.9 26.5 1638
1971 


2.6 15.9 31.6 29.2 20.7 1527
1975 


1976 1.4 15.4 29.6 34.8 18.8 1613
 

1977 2.1 14.9 30.8 31.3 20.9 1541
 

1978 2.5 13.7 28.4 31.3 24.1 1267
 

Parentheses indicate small number of observations.
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increased from 20% of observations in 1971 to 26% in 1978, while the two 

largest declined from 50.5% to 43% for Java/Bali. For the Other Islands 

over the same period of time there is no clear trend (the smallest 

declined from 19% to 16%, and the largest remained essentially unchanged
 

from 56% to 55%). Population pressure presumably led to fragmentation on 

Java/Bali.
 

The same factor could also reduce the average farm size. Indeed, 

if one compares 1971 with 1978 there is a sharp decline for Java/Bali in 

both unadjusted and adjusted (for double cropped and dry land) farm size 

and only a minor increase for the Other Islands (Table 1-17). The 

picture is mixed and unclear for the more recent period with comparable 

questionnaires (1975-78). One might expect the size of plots to decline 

as well. Since the number of plots per operational unit fluctuates but 

remains essentially unchanged for Java/Bali and the size of holding 

declines, the size of plot also declined.
 

The same table shows that the rate of share-cropping is very low 

in Indonesia compared to many other Asian countries. It has not changed 

much over time. 

(e) Fertilizer/Rice Price Ratios 

Studies of other countries have concluded that the ratio 

between the price of fertilizer, the most expensive input, and of outputs 

is a crucial determinant of the spread of HYV technology. Indonesian
 

Policy has been guided by the rule that the price of a kilogram of 

fertilizer should be roughly twice that of rice. As is obvious from 

Table 1-18 the ratio has been more favorable than that throughout the 

1970's and has been closer to unity since 1972. A heavy su.sidy for 
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lANDHOLDING 

Ave.Farm Size(Ha) 


Unadjusted Adjusted 


sBali 

0.82 1.63 
na na 
na na 
na na 
0.552 1.199 

6 0.594 
0.542 

1.151 
1.106 

is 0.582 1.310 

Ler Islands 

171 0.895 1.609 

V2 	 na na 

na na 
na na 

0.799 	 1.504 

0.840 	 1.485 

0.823 	 1.507 

0.939 	 1.718 


Table 1-17
 

CHARACTERISTICS OF WET 

(CROP OBSERVATIONS)
 

Ave.Plot No. Plots/ 


Size(Ha) Holding 


0.568 1.88 

1.88 

1.78 

1.79 


0.424 1.84 

0.379 1.79 

0.384 1.80 


0.440 1.88 


2.15 

1.84 

1.70 

1.72 


0.582 1.75 

0.596 1.82 

0.612 1.73 

0.670 1.92
 

RICE FAR1S 

Percent Total No.
 

Sharecropping Rice Crops
 

-7.5 8479 
7.5 12667
 
8.6 7732
 
6.7 10129
 
6.4 6963
 
6.9 7016
 
6.9 6686
 

8.2 9650
 

12.9 1774
 
9.1 6893
 
9.8 2536
 
9.4
 

10.1 "1669
 
8.7 1738
 
9.2 1628
 
9.7 1341 



Imablo &-Ia 

RATIO OF FERTILIZER TO RICE PRICE 

Rp/Kg 

Java/Bali Other Islands 
Fertilizer Rice Fertilizer Rice 

Price Price 1:2 Price Price 1:2 

1968-70 30.5 19.7 1.55 36.1 19.5 1.85 

1971 29.2 17.2 1.70 35.9 20.5 1.75 

1972 29.5 30.8 0.96 35.8 32.5 1.10 

1973 38.3 33.7 1.14 36.5 42.2 0.86 

1974 51.5 39.6 1.30 53.8 50.4 1.07 

1975 71.5 45.0 1.59 75.8 53.4 1.42 

1976 74.0 51.9 1.43 74.1 56.3 1.32 

1977 72.7 60.0 1.21 75.9 63.4 1.20 

1978 71.5 61.0 1.17 74.1 66.6 1.11 
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and has contributed significantlyits use attractivefertili7 er has made 

and to the spread of Modern 
both to the increase in fertilizer use 


seed, heavily dependent on more fertilizer use for their
 
Varieties of 

in 196S-71 and in 
terms the rate of subsidy was least

benefits. In real 

on several years of stagnant yields, the ratio 
the mid-197 0 's. Following 


and 1978 from 1.6 to 1.2 for
 
has consistently been lowered between 1975 

Islands).(it has been even lower for the OtherJava/Bali 

(f) Nultiple Cropping 

Seeds, fertilizer and water are the principal 
ingredients of
 

As irrigation systems were rehabilitated and
 the new technology. 


on Java/Bali multiple cropping increased, encouraging 
the spread


extended 


of HYV seeds and the increased use of fertilizer.
 

Again there are year to year fluctuations in multiple 
cropping
 

to /
in rainfall and perhaps partly 

due to differencesbe partlywhich may 

of the sample. If )ne ignore:s 1968-70 of doubtful
vagaries 

as 

two year averages to reduce the effect of random
reliability and compares 

was an increase of 12.6 percentage points in the 
fluctuations, then there 

over 6 years for Java/Bali (Table 19a), a 28% 
area multiple cropped 

to the base. That is,the multiple cropped
increase compared 

area 

2% a year.increased by about 

to year are even 
For the Other Islands the changes from year 

quite erratic. If the figures are to be believed, and
larger and appear 

there was a decline of 7.3 percentage
again comparing two year averages, 

almost 53%decrease in multiple cropped area. It 
points, representing an 

is possible that this decline reflects 
improved income earning
 

other than rice ariculture, including
possibilities in activities 

the 
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Table I-19a
 

TREND OF PLOTS MULTIPLE CROPPED WITH RICE
 

(in % of plots) 

Year Java/Bali Other Islands 

1968-1970 
1971 

32.4 
47.6 44.9 

6.9 
10.8 15.6 

1972 42.1) 20.4 

1973 47.1 11.9 

1974 54.4 8.3 

197S 59.1 10.3 

1976 52.5 9.5 

1977 So.7 57.5 9.6 8.3 

1978 64.3 7.0 



growing of other crops.
 

"multiple cropping" here means more than one crop of wet rice. 

Many of the areas changing from a single to more than one rice crop had 

grown more than one crop before: a crop of wet rice during the rainy 

maize or cassava during the dryseason and such crops as dry rice or 


So a shift to multiple cropping in most cases did not mean a
 season. 

doubling of output, but a smaller increase. 

On the other hand, during the same period a few areas may grow a 

dry season crop in addition to shifting from one to two wet rice crops or 

even to three rice crops in 13 months. Both factors would lead to a more 

than doubling of production from improved water control. 

The additional output above two wet rice crops, would help offset the 

fact that multiple cropping does not really double output. Of course,
 

there is no way of knowing the relative magnitude )f the two factors, but 

it may not be unreasonable, although optimistic,to assume that a shift
 

from single to multiple cropping doubles output.
 

Surprisingly, multiple cropping in rice agriculture is more
 

prevalent on larger holdings. Our assumption had been that smaller
 

and that these wouldoperating units developed in areas of higher yields 

also be areas here multiple cropping is more prevalent. However, not 

only do the larger holdings have a higher percentage of mutltiple cropped 

areas, the gap has also grown over time on Java/Bali. If one ignores 

1968/70 as too unreliable, one finds that the largest holdings have about 

twice the multiple cropped areas of the smallest for Jav;./Bali. For the 

the first andlatter the increase was 27% between 1971 and 1978 and if 

list two ve'.rs are av-rage1 there -rns actu.ally a jecline in multiple 
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Table 1-19b
 

TREND OF PLOTS MULTIPLE CROPPED WITH RICE
 

BY ADJUSTED FARM SIZE
 

(in % of plots)
 

<0.2 0.2 - <0.5 0.5 - <1.0 1.0 - <2.0 >2.0
 

t. Java/Bali 

1968-70 
1971 
1975 

37.0 
31.2 
44.3 

42.4 
38.6 
56.0 

45.3 
48.2 
65.8 

52.0 
52.4 
68.5 

47.0 
66.4 
80.3 

1976 
1977 
1978 

31.7 
30.1 
39.6 

48.8 
44.0 
58.0 

59.5 
56.0 
66.0 

66.5 
66.0 
75.6 

78.2 
72.6 
85.2 

• Other Islands 

1968-70 (4.3) 5.6 5.4 10.8 16.7
 
19'11 (7.1) 14.7 31.2 29.6 42.4
 
1975 (2.0) 24.7 25.5 30.4 53.2
 
1976 (0.0) 16.5 27.6 8.1 34.9
 
1977 (0.0) 17.0 20.9 29.0 35.2
 
1978 (6.3) 19.7 27.5 39.6 41.5
 

Xumbers in parantheses indicate too few observations for reliable conclusions. 
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units over the same period the inc:-L.se was
cropping. For the largest 

10% against
28%, but if averages are used it was an increase of about as 


The units of 1-2 hectares showed a
 
a decline for the smallest units. 


more dramatic increase of nearly 50% from 1971 to 1978. 

We do not have
For the Other Islands the gap is even higher. 


enough observations for the smallest units (up to 0.2 ha ), but for the 

next smaller units (0.2 to 0.5 ha) multiple cropping covered less 
than
 

half the percent of the largest units. There is no clear time trend for 

the Other Islands. 

multiple cropping of rice land (Table 19b) withif one compares 

one finds an interesting
multiple cropping on all land (Table 19c) 


For all land, multiple cropping is more prevalent on the
contrast. 


smallest holding, in all years for which we have data, and there is a
 

growing gap between the smallest units and the next to largest units 

(data for the largest units are not reliable and are for a group which
 

has no counterpart in Table 19b). The discrepancy between the two sets 

of data reflects in part regional differences. Many or most of the 

largest operating units involve dry land farming and grow no wet rice. 

They therefore appear in Table 19c and are recorded as large units that 

do not multiple crop. What Table 19b shows then is that if the 

areas, growing wet rice, the larger'comparison is limited to comparable 

operators also tend to have the better, more reliably irrigated, land
 

which is capable of producing two crops of wet rice. 

multiple cropping, which almostAccording to these data then, 

.nvariably requires access to irrigation, differs from other aspects of 

of a great or wideningthe new technology W.;hile there is no evidence 

http:inc:-L.se
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Table 1-19c 

MULTIPLE CROPPING OF ALL CROPS 

(percent) 

Farm Size Groups(ha) 

< 0.3 0.3 - 0.5 0.5 - 1.0 

)11 44.0 32.2 29.3 

Ils 44.8 26.4 32.1 

3*6 61.4 41.9 31.1 

177 64.9 44.2 32.0 

Cbservations are less than 10 

:te: Derived from data available earlier, before 

and before careful cleaning. 

the 

1.0 - 5.0 

17.3 

35.7 

20.2 

22.5 

1978 sample was 

>_ 5.0 

5.3* 

11.3 

23.9 

35.0 

processed 

All 

27.1 

34.8 

41.0 

42.9 



and units respect to the spread of
d.sparity between small large with 

in the package programs (BIMAS/INMAS), fertilizer use 
gr/, participation 

the gap seems in fact to be-id the use of other material inputs and 


with respect to
 
some of these inputs - the gap

shrinking for at least 

areas 	and there is some evidencefor bothpultiple cropping is very large 

it is growing, at least for Java/Bali. This, of course, implies the 
that 

that they
existence of substantial income disparities and the possibility 

are widening. 

g) Conclusions on Trends 

The shift to new rice technology has clearly increased
 

In addition

yields when compared to traditional methods of farming. 


there appear to have been increases in yields for both those using 
modern
 

Since the shift from traditional
and those using traditional technology. 


for Java/Bali,
to modern technology has largely run its course, at least 

from that shift will not be available in the future. Yie.ld
gains 


increases will therefore be more difficult to achieve and depend on
 

better management, the development of still higher yielding seeds and the
 

cost.use of 	additional inputs whose benefits exceed their 

One of the most effective means for increasing output would be to 

limit damage to the crops, which recently has affected 
about a third of
 

the brown
all plots. The most important identified element in damange is 


planthopper (wereng) so the development of resistant strains 
is clearly 

But rat damage has also become significant and it would be 
important. 


category of "Other damage".desirable to explore further the large 
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Smaller units consistenly produce higher yields, although they use 

in fertilizer use 
less chemical fertilizers. However, the differences 

Indonesia has 
are not great, indicating that unlike some other countries, 

units
been successful in distributing fertilizer even to the s..allest 

providing the credit needed to purchase the fertilizer.and probably in 

Chemical fertilizer use increased rapidly for all size groups and small
 

units appear to compensate for somewhat lower application by using 
more
 

animal and green manure. The behavior of smaller units will become 

increasingly salient, since their importance appears to be growing.
 

for the increase in fertilizer use by
One of the prircipal re-scns 

all size groups is its favorable price. Government aimed at a 2:1 

that this would stimulatefertilizer/rice price ratio, assuming 

was to this "farmersfertilizer use. In 1968/71 the actual ratio close 

but since then the raLio has generally been closer to 1:1.formula", 

Another reason for the widespread adoption of the new technology, 

has been the wide availability of irrigation,especially on Java/Bali, 

crucial for its success. Multiple cropping of rice, generally
 

land before thepre-supposing irrigation, covered about 40% of rice 

spread of new technology, a high proportion by world standards Since 

The level of coverage is1971 it has increased about 2% a year. 


significantly higher for the larger units and the gap has been 

The Survey provides no
increasing, the latter perhaps only on Java/Bali. 


is sinceinformation on the reasons, but it of concern it implies wide 

and widening disparities between smaller and larger holdings, with 

implications for income distribution.
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3) Technology and Productivity in Cross Section Analysis
 

For the last three years (1976-78) the Surveys produced
 

particularly reliable data from 
essentially identical questionaires.
 

one can analyse more specifically and carefully
pooling these data 

is limited to rice and'Java/Bali,
factors in productivity. This analysis 

affected by great
because data are most reliable for this sample and less 

and social circumstances (It is 
differences in agro-climatic, economic 

to assume that we are dealing with a single
therefore not unreasonable 

The work underlying this analysis was largely
production function). 

carried out by Budiono Sri Handoko. The methodologies used, the 

are r-ported by him 
precautions to be observed and the detailed results 

Size and EmTployment in rice Production 
separately. ("Productivity, Farm 

This 
in Java and Bali", Ph.D. 	 dissertation, Boston University, 1983). 

with the major results and their implications.
report deals essentially 

a) Factors in Rice Output 

Standard production function analysis can provide 
an
 

output of rice. Table 1-20
indication of the factors which affz,;c 

permits the following interpretation: 

HYV seeds show no significant independent effect 
on 	outplut.


(i) 

to the factis at least in part due 
This appears a surprising result but 

part of a package of more fertilizer and some 
that such seeds are always 

other inputs and better 	water control (problem 
of multicollinearity). By
 

not have much effect, as 	 indicated in
the seeds would.-robablythemselves 

the regression. 

implied by -7ultiple
(ii) 	The bet tr control of water supply 

factors
cropping by itself" increases ou4(ut 12-13% per crop, other 
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Table 1-20 

TABLE 1-20: 	 Simple COBB-DOUGLAS Production
 
Function Coefficients, JAVA-BALI.
 

With 	 With
 

Coefficient ! Ilon-normalized Normalized 
I inputs K inputs 

1. Intercept 4.41 (15.,31) 5.47 (27.13)
 

2. Dummy Variables
 
a. Seed Var. 0.02 (0.43) -0.006(-0.17)
 

b. Mult.Crop. P.12 (4.01) 0.13 ( 4.20) 
c. Damage -0.51(-15.91) -0.52(-16.26"
 

d. Year 1977 -0.27 (-6.92) -0.22 (-5.89
 

e. Year 1978 -0.19 (-5.23) -0.14 (-3.99)
 

3. Log. Land (L) 0.49 (12.37) 0.45 (11.61)
 

4. Log. Labor (N) 0.11 ( 3.30) 0.12 ( 3.58)
 

5. Log. K input 0.31 (11.92) 0.34 (13.79)
 

Sum of input
 
coeificients 0.916 0.920
 
R 0.6656 0.6768
 
F-ratio 361.28 381.45
 
Degrees of
 
freedom 1233 	 1233
 

Note : t-star;istic, between brackets.
 
Estimated on the Sample Set I.
 

of all material inputs, that is 
"Normalized K inputs" is the real value 

their value divided by the farmgate rice price. 

http:0.52(-16.26
http:0.51(-15.91
http:0.006(-0.17
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remaining unchanged. In addition it, of course, permits doL le or triple 

cropping, so the spread of irrigation procuduces very sizeable benefits.
 

(iii) Output on damaged plots is only half of the output on 

undamaged plots. This emphasizes 	again the importance of reducing damage.
 

1977 and 1978 were less good years than 1976, presumably(iv) 


largely due to weather. 

(v) Increasing the area under cultivation by 10%, with inputs 

held constant, increases output about 5%, but increasing labor by 10% 

This is a clear indication of howincreases output only about 1%. 


used in rice agriculture on Java/Bali
intensively labor is already bciaz 


(Discussed extensively in Section II)
 

(iv) 	An increpse in the combination of all material inputs of 10% 

The principal factor herewill increase output by a bit over 3%. 


presumably is greacer use of chemical fertilizer.
 

as is usual in this type of analysis these resultsUnfortunately, 

First for the reason already mentioned: the
 
are not unambiguous. 

factors do not change. But
fundamental assumption always is 	 that other 

HYV seeds, for instance, are rarely, if ever, used without assured water
 

and substantial amounts of fertilizer. It
supply ("multiple cropping") 

has been said that HYV seeds are more pr6ductive only because they can 

inputs. If HYV is highly correlatedeffectively use more of such other 

with multiple cropping and fertilizers it is difficult and really not
 

very useful to distinguish their 	separate effects. 

Second, we can not adequately correct for differences in quality
 

more fertile, hi's a higher
of land. In general, river valley land is 
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*J1her proportion of irrigated 
area which is multiple cropped and is
 

The multiple cropping
 
rated -n smaller units than some upl--d 

areas. 


a result. Some part of
 
,46able is particularly subject to 

ambiguity as 


the better
 
Ob increased output on multiple cropped 

land is due to 


fertile
 
over water implied, but some is 

due to inherently more 

coatrol 


land and we can not distinguish between 
the two.
 

The better managers can use
 Third, there is "management bias." 


But
 
tore inputs with higher productivity than those 

who are less good. 


So we identify greater output
 ve can not identify management quality. 


44n greater use of inputs whe.m, in fact, both 
may be due to the omitted
 

variable of better management.
 

These problems are inherent in the technique 
and plague all
 

Tley limit the reliability of the
 
production function analysis. 


can be drawn from the analysis and need to be kept in
 
conclusions that 


ind throughout.
 

b) The Effect of Farm Size 

effect of land quality particularly bedevils 
the


The 

are more
whether larger or smaller units
Inalysis of farm size, that is 

in this section distinguishIs three
,roductive. Tne analysis of size 

0.5 to I ha, and above I ha. A multiple
Categories: less than 0.5 ha, 

used as a rough index or proxy for land quality.
cropping variable is 

Holding other variables constant the medium sized units do
 

from the small units in any respect (Table
not differ significantly 

above one hectare, differ from the 
1-21). However the large size units, 

smaller units in several respects:
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Table 1-21
 

Cobb-Douzlas Parameter
TABLE 1-21: 

With Farm Size Du V 


Coef fcienc of" 


1. Intercept 

2. Di my Variables:
 

M"ult. Cropping 

Seed Variety 

Da=age 

Medium Size Farms 


Size Far=-sLarge 

3. 	 Log Land: 
For Small Size 

interacted with
 

Medium Size 

Large Size 


4. 	 Log Labor: 
For Small S.ze 
interacted with 
Medium Size 

Large Size 
5. Log Real K:
 

For Small Size 

interacted with
 

Mediu= Size 

Large Size 


R2 


F-ratio 

Degrees of Freedom 


Note: t-statistics 

Sample Set 1 

5.83 (19.85) 


0.16 ' 4.90) 
0.002( 0.07) 


-0.55 (-17.46) 

0.27 ( 0.55) 


-1.77 (-3.37) 


0.56 C 8.96) 

0.07 ( 0.62) 

-0.19 (-1.62) 


0.10 ( 2.01) 


-0.07 (-0.94) 

0.17 C 1.97) 

0.29 C 8.62) 

-0.01 C-0.05) 

0.14 ( 2.17) 

0.6760 

216.21 

1227 


between brackets.
 

Interaction.
 

Sample Set I
 
5.79 ( 19.18)
 

0.13 ( 3 76)
 
0.11 ( 3.04)
 

-0.53 (-16.0)
 
-0.54 (-1.13)
 
-0.78 (-1.39)
 

0.62 ( 9.87) 

-0.12 ( -1.07)
 
-0.19 ( -1.67)
 

0.16 ( 3.39)
 

0.03( .36)
 
-0.16 C-1.38)
 

0.24 ( 7.17)
 

0.05 C 0.88)
 
0.24 C 3.28) 

0.6900
 
217.60
 
1150
 

appropriate model to test.
 
An initial sample was used to search for an 	

Mined
 
Once a reasonable set of variables and 

specifications had been det-er, 


-as tested on the remaiming observations. to see 
if
 

on 	this sa-ple,it 
 two
 
adequately described the relationships. 

'.7here the results for the 

it 


at 	least no i:-rm
 
s5-,ples differ significantly, no conclusions, 

or as 


can be drawn.
conclusions, 
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- the larger units are less productive. A 10% increse in land size 

for small and medium units will increase our-put 6%, while for large units 

the increase is only 4%. But it needs to be stressed again that we do 

not know to what extent, if any, this difference in productivity is due 

to remaining differences in lanJ quality. 

- the largest units also use significantly more material inputs. 

- the results with respect to labor are ambiguous, with different 

results for the two samples. 

The same issue, of land size, was analysed with a different 

production function that appears to be a better specification (translog
 

rather than Cobb-Douglas, see Table 1-22). It is also more complex.
 

This suggests that the smaller farms have higher labor intznsity (see 

also Section II below), and as a result have higher yields. 

One other issue is worth addressing with respect to size of unit: 

its effect on responsiveness to economic factors. It is sometimes argued 

that small-Lolders are tradition-bound and not as responsive to economic 

forces at those who operate larger units. Some evidence that this is 

false has already been mentioned and more is provided in Section II
 

below. Table T-23 shows that, in fact, they are as responsive or more 

responsive to differences in wages than larger operators, and about as 

responsive to changes in fertilizer and rice prices. Throughout the size
 

range, Indonesian cultivators respond to market forces.
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Table 1-22 

TABLE 1-22: 


Coefficient of 

Right Hand 

Variable 


1. Intercept 

2. Dummy Variables: 

Mult. Cropping 
Seed Variety 

Damage 

Year 1977 

Year 1978 


3. Log Land (=L) 

5. Log Labor.(=N) 
5. Lot K input (-K ) 

Estimated Coefficients of
 
Land Productivity Models.
 

Dependent Variable
 
Yield per 

Hectare 


3.67 (1.65) 


0.09 (2.69) 

0.03 (0.74) 


-0.55(-15.54) 

-O.22(-4.92) 

-0.16(-3.72) 

-C.38(-1.23) 

0.89 (1.37) 


0.06 (0.22) 


6. Log Fertilizer =F) 0.21 (0.55) 


7. (L- ,/2
8. (Ni2 )/2
2 

9. (K )/2 


10. (F2 )/2 

11. L * N 
12 L * Kl 
13. L * 
15. N * K, 
15. N ,F 
16. K, * F 

R2 


F ratio 

0M05 (1.14)
-0.12(-0.91). 

0.11 (4.71) 


0.09 (2.31) 

0.02 (0.29) 

0.07 (2.98) 


-0.02(-0.41) 

-0.004(-0.10) 

-0.03(-0.49) 

-0.06(-2.02) 


0.314 


26.66 


Degrees of freedom 1112 

F-value from test against
 
Cobb-Douglas form 4.71 


significant level 1% 


between brackets.Note: t-statistics 

Value Added
 
per Hectare
 

6.27 (2.56)
 

0.11 (2.97)
 
-O.008(-0.19)
 
-0.61(-15.57)
 
-0.08 (1.57)
 
0.04 (0.91)
 

-0.47(-1.37)
 
1.47 (2.04)
 

0.16 (0.52)
 
0.04 (0.09)
 

0.11 (2.29)
-0.2 7(-1.88) 

0.10 (4.21)
 
0.08 (1.79)
 
0.005(0.08)
 
0.08 (3.00)
 
0.02 (0.46)
 

-0.02(-0.36)
 
0.03 (0.41)
 

-0.07(-2.10) 

0.288
 
23.32
 
1112
 

4.48
 
1%
 

http:0.07(-2.10
http:0.02(-0.36
http:0.005(0.08
http:0.47(-1.37
http:0.61(-15.57
http:O.008(-0.19
http:0.06(-2.02
http:0.03(-0.49
http:0.004(-0.10
http:0.02(-0.41
http:0.12(-0.91
http:C.38(-1.23
http:0.16(-3.72
http:O.22(-4.92
http:0.55(-15.54


-47-


Table 1-23
 

TABLE 1-23 	Distribution of Rice Supply
 

Elasticities by Seed Variety
 
and Adjusted Farm Size.
 

Farm Size (Ha).
Description: 
. < 0.5 0.5 - < 1.0 > 1.0 All 	Farms. 

Local Varieties: 

W.r.t. wage rate -0.28 -0.21 -0.17 -0.24 

W.r.t. fertilizer 
rpice 
W.r.t. rice price 

0.04 
0.30 

0.05 
0.22 

0.05 
0.16 

0.04 
0.24 

Modern Varieties: 

W.r.t wage rate -0.22 -0.24 -0.21 -0.22 

W.r.t. fertilizer 
price 
W.r.t. rice price 

0.04 
0.22 

-0.001 
0.29 

-0.02 
0.28 

0.04 
0.26 

= 
Note: W.r.t. with respect to.
 

rise in wages results
e.g.: for Local varieties and the smallest units, a 100 

in a 2.8% decline in labor use. 
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c) Fertilizer Use
 

is a great deal of variance in 
i) Effect on Yield. There 

using no chemical fertilizer
A large group is shown as
fertilizer use. 


be traditionalists
is not a homogeneous group. Some may

at all, but this 

or who use seed varieties that do 
who do not believe in its usefulness, 

take the risk
 
not respond well to fertilizer, or who 

are unwilling to 


are otherwise 
involved in purchasing fertilizer. But another group not 

just temporarily decidedtheir fellows, they havedistinguishable from 

They may be delinquent on
 
not use fertilizer, perhaps only for one crop. 


into the program. Or their 
BIMAS loan and waiting to be re-instatedtheir 

particular cropping season.
 fertilizer may have arrived too late for a 


of fertilizer, its 
have previously applied substantial quantitiesIf they 

find a significantlythat one can notresidual effect may be so large 

as a result of failure to use fertilizer. T-,at may explain
lower yield 

the effect on yield of fertilizer use in the simple presentation of 
why 

is not at all clear-cut.Table T-24 

in yield with
Set II shows the expected clear increase

While Sample 

I there is little difference
increased fertilizer use, for Sample Set 

below mean.
between those who use no fertilizer and those who are the 

Using the same Sample Sets for more sophisticated production 

for Set I and moreambiguous resultsfunction analysis also produces 

For the latter increased fertilizer use
reasonable ones for Set II. 

while reducingand increases the productivity of land,increases. output 

results of Set I are generally
the productivity of labor. But since the 

of Set I), little.can be 
inder-minate (and sometimes the opposite 

of this exercise.concluded on the basis 
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Table 1-24 

The Main Variables By Farm
TABLE 1-24: 

Type and Fertilizer Class.
 

Classes 
Yield/ha 

(kg) 
SS I SS ii 

Labor Use 
per Ha. 

SS I Ss II 

Normalized K 
per Ha. 

SS I SS II 

S;ige cropping: 

1. Zero User 2866.8 2641.5 181.4 193.7 215.8 247.6 

2. Below Mean 2903.5 2790.8 170.4 162.6 304.6 290.9 

3. Above.Mean 3603.0 3637.5 186.2 187.5 548.9 543.7 

Multiple cropping: 

1. Zero User 3225.9 2334.1 15.0.1 177.6 213.6 159.2 

2. Below Mean 3226.5 3187.6 178.2 181.7 304.2 301.9 

3. Above Mean 3901.1 3812.8 185.5 187.2 545.5 531.6 

SS- Sample Set. Labor Use in mandays.
Note: 


Note: Mean is 193 kg/ha 



-s0­

(ii) Marginal Product. The next step is again to use another
 

(translog) production function, which requires excluding those using no
 

there is much scope forfertilizer. The issue examined here is whether 


increasing fertilizer use in rice agriculture. The argument has been
 

made that productivity of fertilizer (its marginal product) is by now so 

low that it should be used primarily for crops other than rice. 

Table I -25 is the basic production function from which were derived 

the increase in kg. of ricecalculations of the marginal product (ie: 

produced by one additional kg of fertilizer). 

,.e (average) marg'-n-3 product for fertilizer is calculated to be 

3.98 using Sample Set I and 4.74 for Sample Set II. Since one kg of 

fertilizer on the average can be bought for 1.28 kg of rice, and yields 

3.9R kg of rice when applied, it obviously pays to apply more fertilizer 

at the prices for fertilizer and rice which prevailed in 1976-78.
 

A more detailed breakdown of marginal product is provided in Table 

1-26. It indicates that one more kilogram of fertilizer in 1976 on units4 

of less than 0.5 hectares increased production by 5.87 kilograms of 

rice. This was the highest estimiated mairginal product, but even the
 

lowest, which is for units above one hectare in 1977, is for 1 kg of
 

additional fertilizer to yield 3.13 kg of additional rice. Since
 

fertilizer could be '"bought" for the equivalent of 1.16 to 1.59 kg of
 

to be highly
rice in different years by different size units, it appears 


fertilizer at
profitable in all years and for all size groups to use more 


the current market price of fertilizer and of rice. The size of the
 

"gap" - the difference between the benefit and the cost of fertilizer in 

for akilogram of rice - indicates the extent to which it makes sense 

profit maximizing operation to buy more fertilizer. 
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Table 1-25 

TABLE 1-25: 	 Translog Production Function
 
Coefficients, Fertilizer is Treated
 
as A Separate input.
 

Dependent Variable: Log of Qjant-ity Produced.
 

Ri2ht Hand Variables Coefficient t-stat.
 

1. Intercept 	 3.55 1.58
 

2. Dummy Variables:
 
a. Mult. Cropping 0.10 2.88
 

b. Seed Variety 0.04 0.94
 

c. Damage 	 -0.57 -16.23
 

3. Log Land 	 (=L) -0.61 -0.70
 

5. Log Labor 	(=N) 0.79 1.21
 

5. Log Real K (=K) 0.08 0.23(@)
 

6. Log Ferrilizer (=F) 0.30 0.79
 

7. (1/2*L)2 	 -0.23 -1.27
 
8. (1/2 N, 	 -0.10 -0.79 
9. (1/2*K)2 	 0.10 4.39
 

(10. 1/2*F) 	 0.07 1.79
 
0.16 1.26
11. L * N 
0.04 0.75
12. L * K 


13. L * F 	 0.007 0.10
 
0.004 0.08
15. N * K 


15. N * F 	 -0.03 -0.47 
-0.07 -2.18
16. K * F 

Degree of freedom 1112
 

F ratio 
 121.53
 

D grees of freedom 1227
 
0.6511
R 


F value for a test against Cobb-Douglas
 
the 1%.
specification - 4.21, significant at 


F value for a test against Kmenta's CES
 

approximation =2.71, significant at the 5% level.
 

Note: (@) Expenditure on chemical fertilizer is 

rA:kn out from this variable. 



Table 1-26 

TABLE 1-26: Distribution of Marginal Product of
 
Fertilizer, Relative Price and
 
The Cap By Years and Farmsize.
 

Farm Size Y E A R
 

and Parameter 1976 197" 1978
 

1. Fertilizer (kg/Ha.):
 

< 0.5 	 148'.9 204.6 214.2
 
0.5 - < 1.0 156.5 216.9 212.3 

> 1.0 157.3 193.9 21'3.1 

2. Marginal Product:
 

< 0.5 Ha. 5.87 3.71 3.98 
0.5 	- < 1.0 4.61 3.33 3.85
 

> 1.0 4.51 3.13 3.26
 

3. Relative Price: 

< 0.5 Ha. 1.43 1.27 1.20
 
0.5 	- ( 1.0 1.59 1.23 1.22
 

> 1.0 1.52 1.30 1.16
 

4. Gap: between 3 - 2 

< 0.5 Ha. -4.44 -2.44 -2.79 
0.5 	- < 1.0 -3.02 -2.10 -2.63
 

> 1.0 -2.98 -i.83 -2.11
 

Note: Although not printed, coefficient of variation
 
indicate high stability in these parameters,
 
except for the gap for 1978's in < 0.5 Ha farm. 

2 kg of rice produced for 1 kg of f-ertilizer used 

3 cost of 1 kg of fertilizer in terms of kg of rice 
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(iii) 	 -hy do cultivators not use more fertilizer On the face of 

are not profit maximizers,indicate that cultivatorsit these results 

they do not behave with economic rationality. 
They simple do not
 

that is 


Quite consistently the gap is 
apply enough fertilizer to their land. 


optimum is greatest, for 
that is the deviation from the economiclargest, 

the smallest units. 

at least a partial explanation: the smallest

That fact suggests 


the most risk averse, the ones who have the most to 
operators are also 

The gap we observe is, of 
lose from vagaries of weather and price. 


risk of less output per unit of
the fact. There is thecourse, after 

fertilizer, because the rains or the irrigation system fail, damage from
 

in the riceis the risk of a drop
pests or disease is great, and there 

be seen from the fact that the gap
price. The magnitude of the risk can 

category is one-third to nearly one-half below that of 
in 1977 in each 

But over this three
 
fluctuation and risk are considerable.
1976. So 

worst year,to use more 
year period it still clearly paid, even in the 

fertilizer.
 

to use the amountsexplain the failure 	 of 
Several other factors can 

fertilizer which economic rationality would 
dictate:
 

Fertilizer may arrive late,
 
(i) distribution and credit problems. 


cultivators may be dropped from the BIMAS program 
or may not be able to
 

the subsidized rate.
obtain fertilizer at 


As noted
 
(ii) lags in adjusting to more favorable price 

ratios. 


rice and fertilizer has improved
earlier, the ratio between the price of 

fertilizer consumption has increased 
steadily since 1975 (Table 1-18) and 

ratio,since chen. As cultivators gradually 	adjust to the better 
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Government improves it further and they again adjust 
with some lag.
 

may be a major reason for
slow spr ad of informationIgnorance and the 

the lag. 

to maximize profits, to behave with full
(iii) some failure 


the cost of a wrong decision is so 
economic rationality, perhaps because 

to the rice crop.
and 1977 were years of substantial damage

great. 1976 

fertilizer, but if your plot was 
on the average it still paid to apply 

you had to sell land to meet your debts, you might
severely affected and 

the fact that on the average, over several 
not be much comforted by 

the purchase of fertilizer was 
years or over several hundred cultivators, 

profitable. 

(iv) How much more fertilizer to apply. A rough estimate is that 

of 193above the current mean 
for every additional kilogram of fertilizer 

kg*. Since eachwill decline by 0.011
Ng. the additional rice produced 

kg of rice on the average and the 
kilogram of fertilizer costs about 1.28 

lower averaue marginal product of fertilizer is 3.98, one could increase 

average before it no longer pays
fertilizer use by 245 kg. on the 

the gap of 2.70 divided by 0.011 = 245).(3.98-1.28=2.70; 

far above currentThe resulting application of 438 kg. 	 would be 

But of course the higher amountof 250 kg of fertilizer.recommendations 

assumes that the calculation of marginal
leaves no margin for risk. 

and
product is quite accurate and reliable (which it may not be) 

* A linear approximation of a complex marginal product curve was derived 

by using a simple linear regression, relating marginal pro~dnct to 

It yields a coefficient of -0.011, (t-statistic of
fertilizer intensity. 


is expressed in logarithmic form, the
 
-9.22). If the relationship 


is -0.45, (t.- statistic of -11.29) Floth are

elasticity parameter 

significant at 99%. 

http:3.98-1.28=2.70


is an average, whi4-i -,ould mean that rbout half of all cultivators would 

acturily lose mioney on fertilizer ,ise, which is not something a 

govarnment e:: ension service could readily propose. 

Dtill these figures:
 

- suggest that it is worth exploring whether a recommendation higher 

than 250 kg would be warranted for the typical cultivator on Java/Bali, 

- provide no support for the argument that rice intensification has 

reached Its limits and that little more car be gained from increasing
 

fertilizer use on rice, especially since the calculations have been based 

on the lower estimate of marginal product. If the estimate derived from 

Sample Set TI had been used then an additional application of 315 kg or a 

total recommended 408 kg would be warranted. But this comparison also
 

suggests the uncertainty surrounding these estimates and the caution that
 

needs to be observed in using them.
 

(v) Fertilizer productivity at shadow prices All calculations so 

far have used actual or market prices. Since fertilizer and rice are 

subsidized, market prices are really not appropriate for such 

calculations if one takes into account society's interest, not just that 

of the individual cultivator. Both fertilizer and rice have been
 

imported (at the margin) so tnhe relevant price from the point of view of 

society is the international price.
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Table 1-27
 

TABLE 1-27: 	 The c.i.f. Iriport Prices of
 

Fertilizer and Rice.
 

Ratio
Year Fertilizer-Price Rice-Price 


(USS/ton) (T 7S(US/ton)(Rp.i/kg___ (2):(3) 

()(2) 	 (3) (4)
 

A B 

1972 72.77 30.20 148.54 61.62 0.49 0.48
 

1973 93.96 38.99 204.86 85.02 0.46 '0.57
 

1974 197.21 81.84 330.54 137.17 0.60 0.65
 

1975 335.17 139.10 471.41 196.64 0.71 0.79
 

1976 182.71 75.32 345.91 143.55 0.53 0.72
 

1977 138.76 57.59 343.57 142.58 0.40 0.60
 

Source: C.B.S.' STATISTICAL YEARBOOK OF 
INDONESIA, 1977.
 

Note: US$ prices are computed by dividing
 
import value by volume. Exchange rate
 
of USS i=Rp.415, is used to convert
 
into Rupiah figures. Ratio A is covputed
 

from this import data, while B is
 

from the sa"ple.
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Table 1-27 gives these prices. The farmgate rice price used earlier 

was of unhusked rice (gabah), while the world price is for milled rice. 

It takes roughly 1.67 kg o- the former to produce I kg of the latter. 

As noted earlier, a kilogram of fertilizer increases yields by about 

4 kg of unhusked rice or 2.4 kg of milled rice. Reducing inports by 2.4 

kg of milled rice saved enough foreign exchange, during most of this 

period, to buy nearly 5 kg of fertilizer on The world market. Or to put 

it differently, by importing fertilizer Indonesia could produce almost 5
 

it could have imported. Clearly at international
times as much rice as 


prices as well it is highly desirable to use more fertilizer on rice* 

(vi) Size of holding, fertilizer use and marginal product. Table 

1-26 provides information on who uses and benefits from fertilizer by 

size group. It was previously indicated that smaller units use almost as 

much fertilizer as larger ones whea there were five size categories. 

Wi th these amal,;amated into three categories there no longer are any 

noticable differences in fertilizer use, nor are there any consistent 

used years.differences in the increase in fertilizer over the three So 

small-holder rice growers seem to have as good access to fertilizer as
 

those operating larger units. Nor does the real price vary significantly 

among size categories.
 

*One could refine some of these calculations further, to take account of 

distribution costs for instance, but this is really not worthwhile, first 

because the gap is so large that no minor changes will have any effect 

and second, because if rice is imported instead of fertilizer it will 

also involve distribution costs. 
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But what does differ is the productivity (marginal product) of the 

fertilizer they use. In every year the smaller the unit, the higher the
 

does notproductivity of the fertilizer. Since the cost of fertilizer 

vary by much, the gap between cost and benefit is particularly great for 

while il: is desirable for Government tothe smallest units. Therefore, 

encourage fertilizer use in general, it is especially desirable 
to
 

encourage use by the smallest units. 

They are also the ones who are, for good reason, most risk averse 

and most in need of credit. The results in Table 1-26 provide a clear 

rationale for Government to reduce the risk faced by small holders in
 

using more fertilizer and to increase their ability to obtain credit. 

T'he principal reason why the productivity of fertilizer is 

that all material inputs are combinedparticularly high on small units is 

with particularly large amounts of labor. The unusually labor intensive 

nature ofthe small farm, particularly in Java/Bali and the reasons for it 

are a central theme of the next section. 

d) Conclusions on Factors in Productivity
 

The analysis of factors affecting productivity in this section, 

based primarily on production functions (and profit functions) suffers 

from all the limitations common to the breed. Conclusions need to be 

used with particular caution. 

Improved seeds by themselves add little to output, they need to be 

part of a package which includes other inputs. Among these water control 

asis crucial. Irrigation increases output by 12-13% per crop, as well 


zenerally permitting double cropping. Perhaps the most si nificant 

influence on output is damage to the crop from pests, disease and 



the average reduces production by 50%.
drought, damage which on 


Resistant varieties, greater water control, control of rats and of
 

disease therefore can add very significantly to output. Labor is alreadyJ
 

used so intensely that a 10% increase in input raises output only 1%.
 

More on this in Section II.
 

Comparing operational units of different size, the larger units
 

What
 appear less productive, in part because of lesser labor intensity. 


is most striking however, is that operators of smaller units respond to
 

changes in prices to the same extent as those of larger units.
 

T1hroughout the size range Indonesian cultivators respond to market forces.
 

Contrary to the argument sometimes made that the potential for rice
 

find that the productivity of
intensification is largely exhausted we 


additional fertilizer remains quite high. In fact, cultivators on
 

Java/Bali apply too little fertilizer. If the figures are to be believed
 

and one must emphasize again the substantial uncertainty surrounding them
 

at present prices it would pay to increase fertilizer use from the
 

current average of less then 200 kg per hectare to more than twice as
 

much. At world prices every dollar spent on importing fertilizer would
 

save about five dollars in rice imports, as the result of using the
 

fertilizer to produce rice in Indonesia. It is particularly desirable to
 

increase fertilizer used by smaller units whose productivity is
 

particularly high. Since they are especially risk averse - one reason
 

w'hy less fextilizer is used ti.an desirable or apparantly rational - steps 

to reduce the risk smallholders face and to increase their access to 

credit are especially desirable. 
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I. WAGES AND EMPLOYMENT 

One of the most important sets of questions about agricultural
 

development is its impact on employment and wages. The interviews always 

but the usefulness of the
included some questions on these issues, 

'imited the that questions changed over time and
results is by fact the 

were ambiguous in some years. For some years particular questions are so 

no useful data could be extracted. (See Appendix forambiguous that 

details. ) 

More.over, the Surveys contain no information on the nature of 

laborcontractual arrangements. Intensive studies have shown that 

are tied and/orrelations in Javanese agriculture often in with land 

credit relations in various complex ways (Soentoro et al. , 1981; Kikuchi 

Sisler, 1978). Further importantet al., 1980; Husken, 1979; Hart and 

changes in labor organization appear to have taken place during 
the
 

which has attracted the greatest attention is the shift1970's. That 

from the "traditional" open harvest to the tebasan system in which the 

standing crop is sold to an intermediary who brings in his or her own 

More recent evidence suggests
harvesting crew (Collier et al., 1974). 


that restricted harvesting opportunities and sickle taking place
use are 

In fact, a large scale survey inindependently of the tebasan system. 


West Java found tebasan to be declining (Wiradi, 1979). flowever the same
 

survey documented the increasing importance of an institution known
 

variously as kedokan, ceblokan and ngepak-ngedok, in which workers 
who 

only paid at 1hrvost time. Theperform particular preharvest tasks are 
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effect of a shift 
to kedokan could be 
to lower 
the number of workers and
 

the employer's wages bill, 
while the wage 
income of workers included in
 

these aL-angements 
could increase. 
 Although large-scale evidence is
 

extremely limited, there 
is reason to suppose that these and other
 

relatively complex forms of labor arrangements tended 
to increase during
 

he 1970's. In considering the trends in wages 
outlines below, 
it is
 

important to bear 
in mind the probability that 
major structural changes
 

were 
taking place over this period.
 

1. Wage Trends
 

Elsewhere (Papanek, 
1980) it has 
been argued that 
 real wages of
 
unskilled workers 
rose quite rapidly between the 
mid-1960s and 
about
 

1970, but changed very little from then until 
the late ]970s in the labor
 

Surplus areas of Java. 
 There was a slight rise in Sumatra. The data on
 

,hich these conclusions 
were based included 
lirtle or no information on
 
3griculture 
outside the plantations. The 
 conclusions 
were therefore
 

subject to 
doubt, sinced they 
were based on little 
direct evidence from
 

the sector 
which is the largest user of unskilled, labor. 
 Agricultural
 

'age data from the 
Surveys do not 
provide evidence 
for the thesis that
 

recovery and stabilization in 
the late 1960s provided great benefirs 
to
 

mOst groups in the population, since the Surveys began only in 
 196R.
 

R04ever 
they tend to support the conclusion that the development strategy
 

fO1lowed in 
the 1970s resulted in labor income 
that rose more slowly than
 

' income of wealthier groups.
 

a) Jav-.'Bali -
 The RealWaes Bill and Observed RealWages
 

The longest series derived from the Surveys with 
inform.ation 
on labor
 

ICO-mes shows the total real 
wages bill (Table Il-I). For Java/Bali the
 



Tabla II- 1A 

REAL WAGES BILL PER HECTARE BY ACTIVITY: JAVA/BALI
 

(per crop)
 

Total Other
 
Plowing Hoeing Planting Weeding Preharvest Harvest Total Work
 

Deflated by Implicit
 
Rice Price (in kg. of rice)
 

1968-70 -- (168.1) (138.8) (110.1) (416.8) (270.4) (687.9) (27.0) 
1971 -- 303.8 120.5 142.4 566.7 254.4 821.1 39.7 
1972 82.6 203.3 94.4 118.5 499.3 218.1 717.4 27.6 
1973 97.9 200.2 99.4 138.7 536.2 281.9 818.1 33.4 

1974 104.6 189.8 102.0 143.1 539.5 268.6 808.1 30.8 
1975 146.8 179.2 109.1 132.3 567.4 268.2 835.6 (93.1) 
1976 106.5 188.9 120.7 146.8 562.9 242.8 805.7 (27.6) 
1977 82.3 223.3 113.3 155.2 574.1 259.7 833.2 (34.1) 
1978 116.7 257.8 128.7 179.8 683.0 285.3 968.3 (39.3) 

Deflated by Urban Harvest as a
 

Food Price Index (in thousand of 1978 Rupiah) % of Total
 

1968-70 -- (6.60) (5.48) (3.69) (15.77) (9.00) (24.79) 36.3% 
1971 -- 15.17 5.81 6.92 27.89 12.58 40.78 30.8% 
1972 5.32 12.48 5.94 7.28 31.02 14.56 45.59 32.0% 
1973 5.68 12.07 5.72 8.12 31.58 16.68 48.26 34.5% 
1974 5.51 9.94 5.28 7.45 28.18 13.99 42.17 33.2% 
1975 7.42 9.16 5.53 6.71 28.81 13.82 42.63 32.4% 
1976 5.36 9.82 6.09 7.45 28.72 12.55 41.27 30.5% 
1977 4.08 11.52 5.62 7.70 28.92 12.92 41.84 30.9% 
1978 5.58 12.55 6.18 8.67 32.98 13.70 46.69 29.3% 

Parentheses indicate very high standard deviations and few observations.
 

Note: 	 1968-70 data are especially suspect (see Appeadix) and are therefore
 
not used in the analysis.
 



Table Il-lb 

REAL WAGES BILL PER HECTARE BY ACTIVITY: OTHER ISLANDS
 

(per crop)
 

Total Other
 
Plowing lloeing Planting Weeding Preharve!;t Harvest Total Work 

Deflated by Implicit 
Rice Price (kg. of rice) 

1968-70 --- k38.6) (58.5) (21.8) (119.2) (67.7) (186.9) (8.7)
 
1971 --- 271.1 135.7 144.0 550.8 164.9 715.7 21.3
 
1972 27.4 80.4 110.9 103.3 322.0 158.2 480.2 19.5
 
1973 63.9 70.3 97.9 98.4 330.5 186.1 516.6 19.4
 
1974 54.1 61.7 95.1 94.8 305.7 161.8 467.5 16.3
 
1975 (159.7) 133.5 104.1 120.2 517.5 180.5 698.0 (89.2)
 
1976 62.8 85.9 112.8 95.5 357.0 170.5 527.5 (15.8)
 
197? 41.0 131.3 119.8 114.4 406.5 183.9 590.4 (14.1)
 

1978 83.4 120.9 117.2 118.2 439.7 232.5 672.2 (20.6)
 

Deflated-by Urban
 
Food Price Index (000 cf 1978 Rp.)
 

1968-70 --- (1.34) (2.1) (0.8) (4.3) (2.5) (6.8)
 
1971 --- 16.97 8.4 8.9 34.27 9.76 44.03
 
1972 2.15 5.47 8.8 8.25 24.67 12.49 37.17
 
19/3 3.68 4.87 6.37 7.05 21.92 11.61 33.53
 
1974 3.24 3.81 5.8 5.97 18.83 9.73 28.56
 
1975 (9.86) 8.43 6.48 7.6 (32.38) 10.61 42.98
 
1976 3.72 5.54 7.8 5.89 22.95 10.49 33.44
 

1977 2.49 8.09 7.29 7.14 25.01 10.77 35.78
 

1978 4.41 6.53 6.13 6.4 23.47 12.00 35.47
 

Parentheses indicate v~ry high standard deviations and few observations.
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Table I-lc
 

PRICE INDEXES
 

Java Other Islands Indonesia 

Year 
Uiban 
Food Rice 

Urban 
Food Rice 

Urban 
Food 

1967 8.0 8.2 8.0 

1968 20.2 119.7 23.1 20.8 

1969 22.0J 24.4 22.5 

1970 24.8 26.6 24.1 

1971 27.1 17.2 26.5 20.5 24.8 

1972 29.9 30.8 28.8 32.5 26.0 

1973 .' " 33.7 4 &2.2 44.6 

1974 58.2 39.6 61.8 50.4 59.2 

1975 67.7 45.0 62.9 53.4 66.4 

1976 79.6 51.9 72.5 56.3 77.8 

1977 92.9 60.0 82.8 63.4 90.3 

1978 100.0 61.0 100.0 66.55 100.0-

Sources and definitions:
 
Urban food: a weighted index of major foods in all major
 

urban areas, from Papanek/Dowsott (1974)
 

implicit farm gate price per kilogram reported by
Rice: 

Survey respondents for unhusked rice, unweighted, i.e.,
 

value of rice divided by quantity.
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andshow no trend between 1971 
in the sample

total wages paid per hectare 

the best indexindex, probably
by the urban food price

1978 when deflated 

and Dowsett, 1974). 197R was 
(see Papanekprice changesfor longer-term 

and 14%10% above 1977
with the wages bill

in this series,a good year 
or 1973.from IQ72

did not differ significantlybut it stillover 1971, 

rice price calculated from
by thebill is deflatedIf the wages 

in 1978 isThe increasedifferent.picture is somewhatSurvey data the 

a rice price deflator,
1971. However,over16% over 1977 and nearly 18% 

about one
other goods, covers only 

cost of other foods and
ignoring the 

is thereforeliving of workers, and 
of the cost of1969/70)
third (BPS, 

of
covers 78% 
a food price index, which 

than
less appropriate 
Even if
lower income groups.

for all groups and 81% for the 
expenditures 

the 7 years foroverthe increasevalue, however,it is taken at face 

than 2% a year, far 
data averages only sliglltly better 

we havewhich 

during this period. 
average per capita income 

below the rise of 5-6% in 

in the total wage bill,. 
with either deflator, any change is 

Moreover, 

about 2% a year, so
population increased 

and during this period the rural 

We lack
a larger group.to be spread over 
the wage bill presumably had 

hired workers per hectare
the number ofthe trends inclear evidence on 

below). If the nui.i!er remained 
it may not have changed (seebut 


the total wage bill stagnated if deflated by
essentially unchanged and 

the wage bill 
seems highly likely that per 

the more reliable index, it 

well.stagnated asworker and crop 

waze rate confirm this 
the "observed"1975-7A forData for 

wage bill deflated by the rice 
While the 

inference. (Tables 11-2). 

wage rate 
16% over these four years, the "observed" 

price rose nearly 
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Computed
Observed 

75 

---
6.6 

Java/aIali 
76 77 

11.8 7.3 
6.3 6.0 

78 

11.1 
7.4 

75 

---
7.4 

Other 
76 77 

12.3 8.3 
7.7 7.0 

78 

10.3 
8.4 

75 

6.6 

I n dones i 
76 77 

6.6 6.2 

78 

7.5 

Computed
Observed ---

5.1 5.3 
5.2 
5.0 

5.8 
5.7 

---
7.5 

6.9 
7.8 

7.5 
7.3 

6.85 
7.5 5.5 5.7 5.4 5.9 

Planting
Computed 
Observed 

---
3.2 

3.4 
3.3 

3.2 
3.0 

3.7 
3.6 

---
6.1 

6.0 
6.6 

5.75 
5.9 

5.4 
6.1 3.8 3.9 3.6 3.9 

Weed ingComputed
Observed 

---
3.3 

3.4 
3.4 

3.4 
3.2 

3.7 
3.7 

---
6.1 

5.6 
6.,4 

5.65 
6.0 

5.2 
6.0 3.8 3.9 3.7 4.0 

Ave. Preharvest* 
ComputedObserved ---4.1 4.74.2 4.34.0 5.04.6 ---6.7 6.87.0 7.06.5 6.36.7 4.6 4.7 4.4 4.9 

larvest 
Computed 
Observed 

---
4.5 

5.2 
4.6 

5.1 
4.2 

5.9 
4.9 

---
6.8 

6.9 
7.3 

7.2 
6.3 

7.2 
6.6 5.0 5.1 4.7 5.1 

Ave. 'Total*
Computed 
Observed 4.2 

'--1.8 
4.3 

4.5 
4.0 

5.3 
4.7 

---
6.7 

6.85 
7.1 

7.0 
6.4 

6.6 
6.7 4.7 4.8 4.5 4;95 

OtherWork
Computed 5.9 6.45 6.35 11.8 8.3 10.3 

Ave. Farm Gate 
Rice Price 
(JYp/Kg) 45.0 51.9 60.0 61.0 53.4 56.3 63.4 66.55 
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--- 

--- 

--- 

--- 

REAL WAGE 


Plowing 
Computed 

Observed 


floeing 
Computed 

Observed 


Plantin 
Computed 
Observed 


Weeding 
Computed 
Observed 


Ave. Preharvest
 
Computed 

Observed 


HIarvest
 
Computed 

Observed 


Ave. Total
 
Computed---

Observed 


RATES. BY 
BY 

75 


439 


340 


213 


217 


275 


297 


281' 


ACTIVITY FOR RICE FARtMS DEFLATED 
URBAN FOOD PRICE INDEX 

(1978 = 100) 

Java/Bali Other Islands
 

76 77 78 75 76 77 


746 4,16 669 --- 918 605 

408 3117 449 491 505 449 


328 330 353 --- 546.5 575 
343 320 345 497 510 471 


216 202 221 --- 453 437 
214 195 220 408 427 383 


216 209 225 --- 431 438.5 
219 204 223 605 418 390 


275 263.5 295 --- 514 497 

274 255 281 603 622 571 


326.5 315 355 --- 516 522 

288 270 297 455 47 5 409 


275 273 300 --- 515. 504 

278 259 286 550 576 520 


78
 

664
 
510
 

453
 
460
 

-
348
 
371
 

347
 
365
 

408
 
560
 

466
 
403
 

!424.5
 
510
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rose less than 2%. 
deflated by the more reliable food price index 

or decline between 1975 and 1979 is consistent with data from 
Stagnation 

It provides confirmation
other wage series (Papanek, 1980). therefore 

lends
 
wages together throughout the economy. It also 

that real move 

real wages in Java/Bali stagnated
support to the contention that 

growth in the economy as a whole 
throughout the 1970s, despite the rapid 

and in average per capita income.
 

- The Real Wages Bill and Observed Real Wage Rates
b) Other Islands 

not radically
What is surprising, however, is that the picture is 


very data
Islands. While spotty indicate that 
different for the Other 

"Other 
other wages continued to rise in Sumatra (Pr panek, 1980) the 

ages bill the deflated by the urban food price
Islands" real in Surveys, 

(19%) and 1975 (17%),
index shows 1978 as substantially below 1971, 1972 

picture is somewhat 
with the exception of harvest labor in 1971. The 

an incrediblereliable rice price deflator is used: 

different if the less 


1971 ic1972 and 1978, b'ut 1978 is below 
40% rise is indicated between 

this series as well, ixcept for harvesting. Moreover, the 1978 wage bill 

some of the figures forIf discountsis generally below 1975. one 

and years which are out of line, then the most 
individual operations 

is that there is no clcar trend in the real wage
reasonable conclusion 

bill in the Other Islands in the 1970s. 

Other Islands, available for 1975 to 
Observed real wage rates for the 

if by the food price index. 
1978 show a considerable decline deflated 

This provides
the rice price, they are essentially stagnant.Daflated by 

reries.some support for the wage bill 
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the Other Islands are puzzling since one mightstagnant wages in 

that other series show suLh d trend -­
jzpect a clear upward trend, given 

one -- and that there are -ell known labor shortages inalbeit a modest 

*ome areas of these islands. The principal reason for our failure to 

find a trend may bZ due to the concentration of the Survey on the rice 

not been areas of labor shortage in general ..roing areas -?ichi have 

C) The Effect of MulLIple Cropping 

has been based on wages paid for eachThe discussion so far, however, 
rice crop. BUL if the number of crops grown per year increased, theo 

earlier discussion
annual income of workers would also go up. From the 

(Section I) it is clear nlar multiple cropping of rice has increased, 

is rnot clear because multiplealthough the magnitude rcf the increase 

cropping fluctuates from year to year. 

if one ignores 1970 because of data problems, andFor Java/Bali 

years to reduceCOmpares an average of -h two initial and two terminal 

random fluctuations,' one observes an increase of 12.6% in multiple 

cropped area. (44.9% double croppe-d in 1971 and 1972 and 57.5% in 1977 

and 1978, see Table 1-19). That is roughly a 2% increase per year in 

Multiple cropped area. T1he effect of expanded multiple cropping on 

workers income is not clear. To calculate it one would need to know (i 

Whether the additional rice crop(s) was grown on land previously fallow 

or, more likely, replaced a dry season crop, and the labor income from 

that dry season crop, and (ii) whether the change was from one to two 

crops or to three crops. The shift from dry season crop to wet rice 

increased labor income, but the increase may be modest if-the dry season 

.crop was also rice. So it would be an overestimate to assume that a shift 

I 
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from single to multiple cropping of rice doubled labor income. On the 

know the extent to which land shifted from one riceopher hand we do not 

two rice crops. On some land labor compe-asation maycrop to more than 

therefore have more than doubled. If one arbitrarily assumes that the 

then one can assume that a shift from single totwo unknowns are equal 


multiple crops of rice doubles labor compensation. Then a 2% per year
 

increase in double cropping would result in an equal 2% per year rise in 

labor compensation over this 6 year period. This is probably an 

optimistic assumption, since the area triple cropped is small and the
 

gain in employment may not be very great from moving from dry season
 

crops to wet rice.
 

Alernative assumptions are, of course, possible. If one compares
 

the good year 1971 (47.6%double cropped) with the good year 1978 

(64.3%), one obtains a yearly increase closer to 2.5%. One could obtain 

a much greater increase by comparing a bad initial year, when double 

cropping was low (1972) with a good terminal year (iW78) when it was- high 

and obtain a large annual increase (3.7%), but that would clearly be 

Wrong. So would the oppcsite approach of comparing a good initial year
 

(1971) and a bad terminal year (1977), yielding an annual increase of 

only 0.5%.
 

A reasonable estimate then is of a 2% per year increase in multiple
 

cropping. One can speculate that this will also increase total days 

worked a year by 2%. Since the wage* bill per crop seems to have remained 

stagnant, total annual labor compensation would also have increased by
 

2%, as a result of multiple cropping. But since rural population also 

increased 2%, per capita or per worker income of workers in rice 
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may well have stagnated.on Java/Bali*griculture 

For the Other Islands the annual fluctuations 
recorded are great and
 

erratic (Table 1-19) but, if anything, multiple hascropping 

substantially declined over the years. If one compares 1971/72 with 

to have declined by about 
.1977/78, the area multiple-cropped appears 

bill this or at least stagnant, wage
of declining,half. On top a 

labor compensation in rice agriculture. At 
suggests a decline in total 

and did job(Papanek, 1980) so 
the same time plantation wages rose 

A plausible explanation of that discrepancy
some areas.
opportunities in 


In the rapidly developing

is that there were two conflicting trends. 

of Sumatra and
oil and timber producing regions

areas, such as the 

Kalimantan, hired labor declined, or perhaps 
even disappeared, in rice
 

of rice have become lessdouble cropping may
agriculture. In these areas 

costly.became less available aTd more 
as the labor requiredattractive, 

such as Lampung, where development was slower 
and migrants


Other areas, 


intensive rice agriculture
from Java arrived in large numbers, more labor 

In the sample as a whole the latter, with 
low wages, would
 

continued. 


receive greater weight, resulting in an apparent 
decline in real wages
 

the sample. At
 
a shift in composition of the hired labor force in
due to 


Yet in many areas workers 
the' same time multiple cropping would decline. 


income would actually improve, but this is not picked up in these data,
 

be emphasized that 
limited to rice agriculture. While plausible, it must 

this scenario is speculation, but worth 
further research.
 

d) "Computed" Wage Rates: a Digression 

were also c'omputed by dividing
For the three years 1976-78 wage rates 

(Tables 11-2).number of person-days worked
the total wage bil-l by the 
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This brief series is somewhat less accurate than the so-called "observed" 

wages. "Observed" wages derive from a specific question on "what are the 

wages paid per day in this area for (hoeing, planting, etc.)." The 

error.nuvnber with relatively little margin for 
response is a single 


"Computed" wages are based on three pieces of information, each
 

subject to error: the wage bill for a plot of land divided by the number 

of hired worker-days for that plot of land, the latter the result of 

multiplying number of workers by average days worked. Since the wage
 

bill is supposed to include both payments in cash and in kind and since 

reporting it requires recollection of payments over a whole cropping
 

season, there is considerable margin for error in reports on the wage 

bill. But the room for error is even greater for the number of 

worker-days. First, a "day" can vary from 4 hours to 12 hours. Second, 

estimation and recollection are difficult for such datz. as the average 

number of workers employed and particularly the average number of days 

they worked. So the wage rates, computed by dividing the wage bill by 

worker-days, are likely to be less accurate than "observed" wage rates. 

Moreover, computed wage rate are available only for three years, obse.rved 

wage rates for four. For both reasons, much of the analysis has been 

used "observed" wages. 

IThe only uncertainty arises from the fact that the observed wages 
are not crop specific. That is, they represent answers to questions on 

the wages for different activities, without specifying on what crop the 
Work was done. It is, of course, not only possible but even likely that 

Wages vary as between crops. However, Table 11-3 shows the observed 4age 

responses separately for rice cultivators and those cultivating other
 

Crops. The observed wage rates used for analysis are for rice
 

Cultivators only and therefore represent overwhelmingly the wages paid
 

for work on the rice crop. 



Tablo 11-3
 

REAL OBSERVED WAGE RATES BY ACTIVITY DEPI.ATED BY URBAN FOOD PRICE INDEX 

(1978 = 1(00) 

75 
Java/Bali 

76 77 78 
Other Islands 

75 76 77 78 
In

75 
donesia 

76 77 78 

Plowing 
Rice 

429 
439 

392 
408 

378 
387 

444 
449 

507 509 
491 505 

652 513 
449- 510 

442 
449 

414 
427 

390 
398 

451 
456 

Non-rice 396 349 348 423 581 522 466 538 420 378 363 431 

1loeing 
Rice 
Non-rice 

328 
340 
293 

325 
343 
278 

308 
320 
274 

333 
345 
288 

488 514 
497 510 
467 520 

471 
471 

-471 

466 
460 
485 

355 
365 
330 

359 
372 
327 

339 
349 
315 

348 
358 
312 

Planting 
Rice 

214 
213 

210 
214 

196 
195 

217 
220 

417 421 
408 427 

391 
383 

377 
371 

254 
250 

251 
255 

235 
233 

238 
240 

Non-rice 217 201 196 204 437 406 410 600 266 242 240 230 

Weeding 
Rice 

219 
217 

215 
219 

204 
204 

220 
223 

412 414 
605 418 

395 
390 

376 
365 

257 
250 

254 
255 

243 
240 

241 
241 

Non-rice 220 201 203 210 426 404 406 410 276 250 253 241 

Prellarvest 271 265 251 275 604 622 575 569 422 419 396 409 

Rice 275 274 255 281 603 622 571 560 425 430 402 416 

lion-rice 258 239 237 252 607 620 585 601 412 391 383 382 

ilarvest 287 273 263 285 458 -'bt 412 410 327 319 296 303 

Rice 297 2:;S 270 297 455 475 409 403 333 330( 300 312 

Non-rice 256 237 240 242 466 446 422 443 313 291 285 271 

Aver. Total -276 267 254 278 558 573 524 519 392 388 365 375 

Rice 281 278 259 286 550 576 520 51 396 399 370 383 

Noi-rite 257 238 238 249 562 566 533 548 380 360 352 350 



-74-


A few brief comments on the computed wage data are warranted, 

however. Using either the farmgate rice price or urban food price as
 

operationsdeflators, calculated real wages in Java/Bali for most rose 

between 1976 and 1978. Weighted average pre-harvest real wages increased 

7% and the weighted average for all wages, including h.rvest wages rose 

jy 9%. Even the latter figure is still less than the increase in average 

the theper capita income, but is rather close. Over same three years 

more accurate "observed" wage rate shows a 5% increase using the food 

price index. The increase shown in the computed wage rate therefore 

confirms that 1978 was a good year for wage earners when compared to the
 

termtwo previous years, but of course does not shed light on the longer 

changes, and particularly does not contradict the slight decline between 

1975 and 1978 indicated in the observed w'age series. 

A comparison of observed and computed wages for the three years of 

overlap is encouraging (Table 11-4). Plowing data differ, probably
 

because the "computed" figure sometimes includes payments for the 

bullocks or the boy who leads them. Harvest wages also tend to differ by 

more than 10%, unders' andable since the number of harvesterr on which the 

computed wage rates is based is, at best, an approximation. But for all 

other activities the two figures, derived from quite different sets of 

data are, in general, within 2% of each other. This is reassuring, not 

only for the accuracy of the wage data but also for other data, since the 

computed wage suffers from serious problems of recall and estimation (see 

above).
 



----------------------------------------------------------------------

Table 11-4 

NOMINAL WAGE RATES BY ACTIVITY--RICE FARMERS
 

Java/Bali Other Islands
 

75 76 77 78 75 76 77 78
 
Flowin,:_ 

Computed --- 594 415 669 --- 665 501 664
 

Observed 297 325 360 
 449 332 402 417 510
 

Hoeing:
 
Computed --- 261 307 353 --- 396 476 453
 

Observed 230 273 297 
 345 339 406 438 460
 

Plant iM_ 
Computed --- 172 188 221 "-- 328 362 348 

Observed 144 170 181 220 276 340 356 371 

WeedinE
 

Computed --- 172 191# 22F --- 312 363 346
 

Observed 147 174 190 2'23 279 333 362 
 365
 

Ave. Preharvest
 

Cor.luted --- 219 245 295 --- 312 397 .407
 

Observed 186 218 235 306 299 364 388 410
 

Harvesting
 

* 	Computed --- 260 293 355 --- 374 432 466
 

Observed 201 229 251 297 308 378 380 403
 

Ave. Total
 
Computed --- 219 254 300 --- 310 399 448
 

Observed 190 221 241 304 302 368 386 408
 

Other Work
 
Computed 295 365 385 --- 565 509 655
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e) Rice/Non-Rice Cultivators
 

whether
households, 

wage is available for all 


The observed 


11-3, the observed
 
rice or not. As is obvious from Table 


cultivating 


is consistently
rice on Java/Bali
growing
by cultivators
wages paid 


there is no consistent
 crops, but
growing other

higher than for those 


groups report

the Other Islands both 


for the Other Islands. For 

pattern 


for the rice

1978, more pronounced


real wages between 1975 and 

a drop in 


is shown as a good year for
 
for Java/Bali 1978


In contrast,
farmers. 


those of the previous two
 
wages above
real observed
both groups, with 


paid by rice growers show a 2%
 
to 1975, wages
However, compared
years. 


Ihile wages paid by those growing 
other crops show a 3% decline.
 

increase, 

not
error. Since 


are especially subject to 

The non-rice crop figures 


the
not transplanted,
in general
they are
weeded and
all crops are 


Also "nonriCe" are ambiguous.
and "weeding"
of "planting"definition 


of crops. Finally it is possible that these 
a wide variety
includes 

conditions thap
 
crops are grown under less satisfactory" agro-climatic 

probably also
different crops but 
we are comparing not just

rice; that is 

Given the margin of error, the 
regions.
seasons and
different 


the series,the ambiguous nature of some of 
year-to-year fluctuations and 

it is probably reasonable Lo conclude 
only that:
 

employedstagnant, for workers 
for Java/Bali wages probably remained 

by both rice and non-rice growers
 

for the Other Islands they probably declined for both groups,
 -
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rice received somewhat higher wages
for Java/Bali workers on 


those working on other crops.

(generally 10-15% more) than 

f) Male-Female Wage Differentials 

One can distinguish activities generally carried out by women,
 

those by men, notably hoeing. Using either
 
notably planting, and 


in the trend of the realis some differencedeflator for Java/Bali there 

clearly
For hoeing, by men, the wages bill was 
wages bill.(Table lI-la) 

to the
decade (1971-73 and 1977-78) compared

higher early and late in the 

mid-1970's (1974-76). In contrast, while planting wages, for women,
 

oris difficult to distinguish any trend 
fluctuate a good deal, it 

bill is higher or lower. Weeding, carried out by 
periods where the wages 

(Tables

in between. The "observed" data on wage rates 
both genders, is 


for planting, hoeing and 
11-2) for 1975-78 show roughly a 20% decline 

is no significant differencejava/Bali. Thereweeding wage rates on 

year period.or between genders, over this four 
among the~e activities, 

men's and women's wages thenbetweenThe only significant difference 

the decline in real wages bill for men engaged 
in hoeing in the mitddle
 

is 


No good explanation for this phenomenon 
suggests itself.
 

of the decade. 


effect
decline one could speculate on the possible

If there were a steady 

but the rise in wage bill 
use of tractors on this activity,of increased 

data on labor use. In fact 
in 1977 and 1978 contradicts this and so do 

used in hoeing steadily increases from 1972 
the number of hired workers 

man daysnumber of hired 
to 1978 (see below). Between 1976 and 1078 the 

as does the number of women days for 
for hoeing remains unchanged 

It would
 
So the reasons for the discrepancy remain unclear. 
planting. 


were a fluketo see whether 1977-78
be worth examining later data 

and 
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wage rateslow and were unusuallyor 1974-76have declined,male wages 
far do not 

In any case the survey data so 
have remained unchanged. 


support the notion that 
male wage rates are declining 

more or rising less
 

over by
 

than females because men 
do work that is increasingly being 

taken 


family members.ormachines 

g) Conclusions
 
of malemovementson differentialis possibleno conclusionIn short, 

to haveappear
For both genders there 

and female agricultural 
wages. 


wages in the 1970's, in this as 

periods of relatively higher
been three 

the middle
the decade, around 

the begining
in other wage series: 

at of 

The years
in'lation.rates of 
and at the end. These were years of lower 

is not firm.conclusionso even this
in all series,the sameare not 

nodata there is 
tell from the sketchyone canfar asHowever, as 

the period 1971 to 
Er crop over

in real wgestrendclear, significant 
in theparticularly

of yearly fluctuations,effectTo reduce the1978. 

for the wagesaveragesthree yearII-4a showsTablerice price, summary 

These
 

bill series and two year 
averages for the observed 

wage rates. 


real wages over 
any clear trend in the 

ofthe absencedata confirm 
the realfood price indexurbanthe more appropriate

1970's: deflated by 

for Java/Bali, 
was the same in 1976/8 as in 1971/2 and 

per cropwage bill 

lower for the Other Islands.
 almost 15% 
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Summary Table II-4a 

-- TOTAL LABOR PER CROP 
TRENDS IN REAL WAGES 
 1976 to
1973 to
1971 to 


1978
1975
1972 


1) Real Wages Bill 

Java/Bali 869
821
769 

--Implicit Rice Price 44.4 43.2
43.2 

--Urban Food Price 


Otl- - Islands
 597
557 

-- implicit Rice Price 598 


34.9
35.0
40.6
-- Urban Food Price 
1977-78
1975-76 


2) Wage Rates-Observed-

Rice Cutivators
 4.4
4.3 

Java/Bali 


279.5 272.5--implicit Rice Price 


-- Urban Food Price 

Other Islands
 
6.9 6.6-- Implicit Rice Price 563 515 

-- Urban Food Price 

Multiple cropping of rice 
probably increased about 

2% abnually and
 

But since rural population

with it total labor compensation per year. 

increased at about the same 
rate, labor compensation per 

worker seems, to 

Per capita income in Indonesia 
increased by well over 50% 

have stagnated. 


Since the pay of workers in rice agriculture seems
 
during this period. 


not to have risen, then income disparities almost certainly increased in 

rural areas. 
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)Hired Labor's Share in Outpu t 

crop agriculture increased by 
the 1970s the value added in food

Over 

For Java the
of Indonesia.real terms for allgout 3.5% a year in 

was less pronounced.in value added,and presumablyincrease in output, 

Table 11-5
 

Other Inputs and Ltnd/Familyof Hired Labor,Shares 
Labor in Value of Production
 

Means in constant
 

1978) rupiah*
-- Percent --

Single Sample** (rounded)

Multiple Sample** 


1971 1978
1971-74 1975-781971-74 1975-78 


5,200 3,500
16.0 15.0 13.5 14.0 


iSon-labor inputs 

5,600
20.75 7,000

26.75 22.0 22.0


Wages 

65.25 14,500 13,400
63.0 64.7557.0Residual 


26,700 22,500100.25 100.099.75 100.0Value of production 

data.
by urban food prices; multiple sample

*Deflated 

for each variable;numbers of observationssample uses different*'-" The "multiple" 
the "simple" sample has the same number 

of observations because it uses only 
those
 

Note A for details. 
Cases where data exist for all three variables. 

See 

as declining per plot ­
of production is sho,¢n

(In our sample the value 

decline in plot 
see Table 11-5 - but this probably reflects just the 


have been no clear trend in the real wage

Since there appears tosize.) 


share of 
rate in the 1970's, one would expect that the

bill or the wage 

evidence availableThe sketchy
hired labor in agriculture declined. 

this hypotheis.Supports 

for reasons d .scussed in Note A,
of the two indices,The more useful 

sample the ,hare of hired 
is' the one fcr the multiple sample. For that 

the second half 
of output declined by about a fifth in 

labor in the value 
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of the 1970s compared to 	the first half. The share of tne residual, which 

land and to family labor principally, increasedrepresents the return to 

by more than 10% in the same period. This is consistent with evidence 

from the wage bill and employment data, discussed earlier, that income 

distribution probably became less equal in agriculture over the 1970s. 

There are too few observations for a meaningful statistical test of 

hypotheses on what caused the sharp annual fluctuations in the share of 

hired labor and landowners/family labor. Presumably wages tend to adjust 

only partly to sharp fluctuations in output due to weather and adjust to 

price changes only with a lag. So when total agricultural income rises 

sharply over the previous year, because yields or prices increase, the 

residual will increase more than wages, and vice versa when income falls. 

Yields declined sharply in 1972 and 1977, and rose sharply in 1974 and 

1975. (Table 1-9) Price increases accelerated in 1973 and 1976 

decelerated in 1974, 1975 and 1978. The rise in labor shares in 1972 and 

1977 and decline in 1975 could therefore be explained by yield changes. 

Simila'rly the decline in 1973 and 1976, and the rise in 1978 could be due 

to the acceleration or deceleration of inflation. The drop in labor 

Shares in 1976 is, however, a bit extreme for the small rise in yield and 

acceleration of inflation. With that partial exception, the two variables 

Pretty well explain most of the annual changes in labor shares. But the 

Series is too brief for any conclusive view of factors influencing the 

labor share. 
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Table 11-6
 

Time Series for Labor Shares, Yields and Prices 

all in percent)(Java/Bali, rice --

1) Wages as 2) Yield 3) Price 

% value of annual changes 

production 

1971 
1972 
1973 

26 
29 
26 

-3 
-23 
-6 

9 
11 
50 

1974 
1975 
1976 

26 
24 
16 

+20 
+33 
+3 

30 
16 
18 

1977 
1978 

23 
25 

-15 
+7 

17 
8 

Source: I) and 2) farm survey; 3) Papanek (1980). 

seem to have
 
t is interesting that the share of non-labor inputs does not 

The value of production ofcourse rose changed significantly over the decade. 


substantially, partially because prices increased and to a lesser 
extent
 

While the average nominal Rupiah value of non-labor
 vith higher yields. 

so did the value of output (Table 11-8). The 
inputs more than doubled, 

inputs, notably chemical fertiliser and insecticides,
quantity of some 


probably reflects declining plot size increased significantly 
over the
 

little or even declined, notably animaldecade, but other inputs changed 

I Not withstanding the decline shown in Table 11-5, 
which shows the
 

decline in output per plot and probably reflects declining plot size.
 



PE-RCENT SIIARES IN INCOMI! FIROM 

JAVA/BALI 

IICE! AGRICULTURU 

Value of Production 

Non-Labor Inputs 

'ages 

IResidual 

1968-70 
M* S** 

100 100 

(17) (17) 

(21) (21) 

(62) (62) 

1971 
M S 

100 100 

20 17 

27 25 

53 59 

1972 
M S 

100 100 

16 13 

29 22 

55 65 

1973 
M S 

100 100 

14 11 

26 20 

60 69 

1974 
M S 

100 100 

15 13 

26 21 

59 66 

1975 
M S 

1976 
M S 

1977 
M S 

1978 
M S 

Value of Production 

::on-Labor Inputs 

'ages 

Icsidu;li 

100 

15 

24 

61 

100 

13 

18 

69 

100 

13 

16 

71 

100 

12 

17 

71 

100 

16 

23 

61 

100 

16 

23 

61 

100 

16 

25 

59 

100 

15 

25 

60 

* multiple sample; ie: the number of observations dirfcred for different variables 

** single sample; ie: the same observations for all three variables 



Value of Production 


Non-Labor Inputs 


Wages 


Residual 


N 


Value of Production 


Non-Labor Inputs 


Wages 


Residual 


N 


At
 

t 8A5 ' S t~i4 i , 4,z,..... 

JAVA/BALI
 

(Mean per plot)
 

1972
1968-70 	 1971 

M* S**M 	 S M S 


19,675 19,940 25,665 29,746 22,133 32,917 


(3,408) (3,332) 5,165 5,007 3,680 4,314 


(4,159) (4,147) 7,001 7,324 6,330 7,089 


(12,108) (12,461) 13,499 17,415 12,123 21,514 


2,715 2,289 7,614 3,822 11,686 3,546 


1975 1976 1977 

M S N S M S 


57,043 83,917 66,591 70,440 64,312 66,430 


8,388 10,665 8,742 8,297 10,638 10,715 


13,467 15,000 10,683 11,843 14,541 15,073 


35.188 	 58,252 47,166 50,300 39,133 40,642 


6,613 1,030 7,013 2,227 6,677 4,067 


* multiple sample
 

** single sample
 

1973 

M S 


37,711 48,969 


5,081 5,463 


9,938 9,797 


22,692 33,709 


7,584 2,041 


1978
 
*M S
 

83,005 84,620
 

13,081 13,091
 

20,55 21,100
 

49,339 50,429
 

8,647 5,970
 

1974
 
M S
 

46,224 56,437
 

6,758 7,420
 

11,920 11,686
 

27,546 37,331 


9,615 2,273
 

N = number of valid observations; in case of multiple sample. it is for the 

observatiorf for Value of Producti-on. 

I 
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explains the unchanged 
,p jre and green manure (Section 	 I), which 

non-labor inputs. , portion of all 

shares by size of
 
For four years it is possible to 	break down the 


a somewhat differentThe pattern for 1975, when
tOj'jsted operating unit. 

used, and the sample is smaller, differs from the other 
j.stonnaire was 

are quite consistent ,,tLi each 
,ree years (Tables 11-9 and 11-10), which 

as would expected, the residuel is 
3ther. For the latter years, one have 

labor -- included in the 
larger for the smaller units, where family 

On the other hand, the share of wages,
is important.rusidual -- more 

with size. On the larger operating
that is of hired labor, increases 

(above I ha) the wage share is one-third to one half greater than 
tits 

of non-labor inputs also 
on the smallest units (below 0.2 ha). The share 

same patternbut to a lesser degree. For 1975 the
increases with size, 

the share of wages declines with size and 
0olds for non-labor inputs, but 

unless mistakeThis makes liftle sense, by 
that of the residual rises. 

the bill.included in wage
Ine notional payments to family labor were 

with the shareemerges,a quite consistent pattern
Ifone ignores 1975, 

and also 
5f wages increasing from 1976 to 	 1978 in all size categories 

unit. The principal conclusion from
size operatingincreasing with oE 

in value oF agricultural
that the share of hired labor

these data is 

"Jtput would decline rather drastically if population pressure leads to 

into smaller ones, using primarily family
the breakup of larger units 

labor. 

is oftenobservations
For the Other Islands, the number of valid 

are drawn from
be that the valid observationsTt also1Uite small. may 

is difficult
 
of Other in different years. It 

lifferent areas the Islands 
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to explain sharp 
changes in shares 

and even more in 
absolute numbers
 

just

For instance, it 

is 

to year.

take place from year
which 

60% from 1974 to 
per plot should rise by 

wagethe meanthatunbelievable valuethe meanwhilethe next year,
thirds

then drop by two in 
1975 and 

in the opposite
even moved 

by much less or 
changedof production 

tentative
 
and 11-12). The:efore only the most 

direction. (Tables 11-11 
to be ignoredneeds 

and the single sample
drawn,can beconclusions Withi,

of observations.low number 
of the extremelybecausealtogether andof both labor

the sharethatindicationis sometherelimitsthese 

while the residual 
share, for family labor
 

has declined,inputsnon-labor 

1ese, highly tentative, conclusions
 
and returns to land has increased. 


the more reliableforas thosethe sameIslands 


data.
 

for the Other are 

Java/Bali theconfirmlaborhiredof wages fcr
the sharethe data on

in short, 
of hired laborincome1978 the

from 1971 tobill:the real wagedata on indistributionIncomeproduction.of the value of
share was a declining 


rice agriculture therefore 
almost certainly 

became less equal.
 



SIZE OF OPERATIONRICE AGRICULTURE BY ADJUSTEDPIERCENT SIIARIS IN INCOME FROM 

JAVA/BALI 

I.to <2 2+All<2 .to<5 5t<I 

100
Valu - 100 100 100 100 100 
97 1100 100 100 100 100 

100
100 100
100 100
1976 100 

100 100
 

1975 100 100 100 100 


Non-Labor Inputs97T-- 14 .1 15.3 16.0 1 . , 91 . 

1977 14. I1.9 15. 3 17.0 16.9 16.8
 

12.4 13.2
1976 i0.I I1.9 12.0 13.4 

13.1 14.1 13.8 14.7
1975 10.8 13.6 


24.9 24.9
231.7 25.1 26.1 

..... 1978 19.5 


23.5 25.2 23.0

1977 17.5 21.9 21.9 


17.3 16.2
15.4 16.2 17.3
1976 10.6 

21.4 20.9 20.1 23.5


1975 26.8 23.7 


Residual
 1978 65.7 61.0 57.9 58.0 60.2 S9'2
 

62.4 62.31 59.5 57.9 60.2

1977 68.5 


70.3 70.6
72.7 71.3 69.3
1976 79.3 

63.2 65.0 65.1 66.1 59.5
1975 62.4 




Tablo 11-10
 

INCOME FROM RICE AGRICULTURE 
BY ADJU',fED SIZE OF OPERATION
 

SHARES IN 


Java/Bali (Multiple sample) 

Value of
-19-8 17ro3 

4.2 

14,183 

to 4..5 

23
28,397 

to LI 1 

51,912
S1,419 

to e2 

90,789 

2+ 

213,821 

All 

82,683 

NF 

7,694
5,931 1,440 

694" 

19771976 13,87814,437 26,11729,115 48,74450,202 80,90182,787 171,976178,526 63,41965,971 5,936,710 1 61,160 

1975 

Non-labor InuhutS1 
- 9 8 

1977
1976 

13,095 

2,096 

1,953
1,463 

22,706 
4,316 

4,164
3,478 

39,924 
8,324 

7,713 
6,024 

70,877 

14,556 

145 6 

13,759 
11,083 

153,467 

31,922 

3 , 

29,048 
22,065 

57,322 

13,086 

10,655 
8,715 

6,432 

6,460 
4,462 
3,209 

882 

1,492 
832 
678 

1975 1,412 2,965 5,420 9,980 21,22 8,427 2,937 4 

n s 1978 

1977 
1976 
1975 

2,765 

2,424 
1,531 
3,507 

6,730 

$,717 
4,483 
5,386 

13,026 

10,662 
8,146 
8,541 

23,700 

19,017 
14,299 
14,778 

53,210 

43,323 
30,964
30,855 

20,622 

14,589 
10,662
13,497 

6,990 

5,347 
4,467
2,011 

1,2401 

823 
695255 

R d 1978 

1977 
1976 
1975 

9,322 

9,501 
11,443 
8,176 

17,311 

16,296 
21,154 
14,355 

30,562 

30,369 
36,032 
25,963 

5 

48,125 
57,405 
46,119 

99,605 
125,497 
101,390 

38,175 
46,594 
34,130 



Value of Product 

Non-labor Inputs 


Wages 

Residual 


Value of Product-


Non-labor Inputs 


Wages 

Residual 


Table II-1l
 

Percent Share in Income from Rice Agriculture
 

Other Islands
 

1968-70 
M S M 

1971 
S M 

1972 
S 

1973 
M S 

100 100 
19 

100 
13 

100 
24 

100 
10 

100 
12 

100 
8 

6 28 
53 

23 
64 

29 
47 

15 
74 

19 
69 

16 
76 

1978
1975 1976 1977 

S
N S MM S M S 


00 100
100 100
100 100 100 100 

11
10 14 12 13
13 12 11 


8 8 10 11 14 16

25 18 


73
78 77 73
62 70 81 82 


1974
 
N S 

100 
12 
20 
68 

100 
10 
14 
76 



__________ 

Vale of Prod. n 


INon- labor Inputs 

Wages
aResidual 


N 


n
Value of Prod. 1 

Non-labor Inputs 

Wages 

Residual 


N 


SHARES 

1968-70 

M 

21,143 


1,312 


1,311 


1975 

hlS 


71,799 101,121 

9,178 12,108 

18,210 18,257 

44,411 70,758 


1,565 110 


Table 11-12 

IN INCOME FROM RICE AGRICULTURE 

Other Islands
 

1971 1972 

M S . M S 


24,174 29,063 28,598 64,335 


4,566 3,695 6,736 6,717 

6,807 6,698 8,420 9,965

12,801 18,670 13,442 47,653 


1,603 280 5,845 137. 


1976 1977
M S M S 


87,204 93,748 91,445 100,560 

9,300 9,441 13,014 12,041 

6,610 7,288 9,483 11,200 


71,294 77,016 68,949 77,319 


1,738 295 1,599 466 


1973 

M S 

49,362 70,577 


5,892 5,659 

9,192 11,256

34,278 53,662 


2,487 91 


1978
M S 


106,907 114,591
 
13,886 13;204
 
14,741 17,962
 
78,280 83,425
 
1,337 560
 

1975
 
M S
 

56,663 75,501
 

6,964 7,757
 
11,294 10,620
 
38,405 57,124
 

2,133 92
 

-

%0
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Note A 
in Value of OutputData on Shares 

analysis the problem of 
Whenever several variables are combined in an 

of income shares it turns 
missing values is compounded. In the analysis 

on 
out that there is a high proportion of missing values for data both 

same plots. T'here 
wages and non-labor inputs, app:rently often for the 

for the third variable, value of
 
fewer missing observationsare 

the only there is a valid
included in sample if 

production. If plots are 
a single sample -- the 

all three variables -- here called
observation for 

(see Table TI-.30).
size of the sample is greatly reduced 

sample is also biased. In comparing it with a 
Apparently the single 

for all valid
calculated
ona where the mean is

multiple sample, 


the number of observations differs
of each variable (so thatobservations wages and non-labor 

for the three variables) one finds that the mean for 
value of production differs 

inputs changes very little, but the mean for 
for
 

a great deal (Table 11-30). Apparently the missing observations 


wages and non-labor inputs occurred primarily on the smaller plots. That 

are asked for the output from a small 
is not surprising: when cultivators 

output
plot, they usually can provide a reply. The price for which that 

the for output of a larger plot, 
is sold does not differ from price the 

price gives

price presents no special problem. OLltiplying output and so 

to be usually available for small,
seems
the value of production and that 

plots (which can be 0.2 

as well as for large, plots. But on very small 
the cost of non-labor inputs

ha or less) it may be difficult to estimate 

and wages p21d.
 

So the single sample appears to ex:clude most of the small plots for 

are not separately given. The
 
which labor costs and non-labor inputs 


per plot for this single sample, which covers 
average value of production 

for all plots. As a 
mostly larger plots, is therefore far higher than 

samplb
result the for value production is overstated in thisofmean the 

were consistent from yearIf the overstatementand with it the residual. 


year it would not matter for our analysis of changes over time. But
 
to 


bias towards the larger plots is far 
unfortunately in some years the 

sample is 
years. For instance in 1978 the multiple

greater tlian in other 
N in Table 11-18) and 

than 50% greater than the single sample (seeless 
the single sample is only 2% greater

the mean value of production for 
sample. At the othier extreme is 1975, where the 

than for ?he multiple 
is 6.4 times as large as the single sample, and the value 

multiple sample 
47% higher than the former. Therefore if 

of production for the latter is 
single sample is biased to the larger plots for 

it is correct that the 
a sample will introduce error 

value of production, using such into 

year-to-year comoarisons. that in the 
two samples (Table II-A-l) shows

A comparison of the 
value of production are in 

sample 40% of the observations formultiple 
up to .2 ha), while in the single

size (plotst ie smallest category 
sample only 25% are in this category. For the smaller size plots, where 

is large, means do..not differ all 
the number of observations fairly the 

that much in each category between multiple and single sample. The 

so many
the single sample drops 

mean differs primarily because
overall For-the other variables thethe sizeobservations in smallest category. 
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in different size categoriesof o!servationsdifferences in proportion 
less and therefore the 

between multiple and single sample is much 
is also much less. For the crucial 'vage

difference in overall means 

and for the smaller size giroups the proportion of observations
variable, 

and 25% for the iingle ;a,nple, the same
is 28% for the multiple sample 

as in the case of value of production. The single sample in 
proportion 

in the paper are
1975 thus greatly overstates the residual. Analyses 

based on the multitple sample.therefore largely 



Table 11-A-I
 

of Single and Multiple Samples -- Java/Bali, 1975 
A Comparison 

"ages.
Non-labor'Inputs
Value of-Production 

Mltiple Sinl e* Multiple Sinle* 

1.ltiple Single 
MeanW Mean Mean N 

e.... N....... Mean
NnMean 

5,695
1,704 2,918 564 

up to 2 ha 22,233 2,583 28,548 250 1,813 1,072 


3,011 5,012 749 9,842
3.234 958 

.2-.5 ha 46,222 2,698 53,239 378 

430 17,593

232 5,858 535 5,275 9,813 


ha 82,019 1,080 93,699.5-1 231 8,030 15,082 170 27,015
93 8,933489 171t5311-2 ha 128,787 

23,950 97 43,112

55 15,050 128 14,290

2+ ha 194,842 242 250,972 

12,872 2,016 14,167
8,668 2,949 9,652 

All 54,688 6,537 83,547 1,013 


course, the N for non-labor inputs and wages 
for the single sample are
 

*Of 

the N for value of production.
the same as 
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of 	wage rates3) The structure 

one would expect:On the whole the 	structure of wage rates is what 

by males than females, and for Other Islands than
higher .or work done 

in the relationships.there are some interesting aspectsfor 	Java. But 

Plowing wages have a wide dispersion and may be subject to 

Apparently some respondents correctly gave
particularly great error. 

the wage paid to the adult male involved in the operation. In othez
only 

it may be the wage of the boy guiding hte animals or even the 
cases 


rental charge for the animals was included. Because of the ambiguity,
 

analysis.plowing is left out of further 

a) Wage levels 

in 1978 wages for rice farming for theIt is striking that even 

400 (or US WI) per day and averaged Rp
country averaged 	only about Rp 30C 

for Java/Bali (Table 11-13) If cne accepts very spotty data from other 

studies that employment was available for perhaps half of 365 days and 

that half of all household members were non-earners (primarily small 

children) one can estimate yearly per capita agricultural income at 
Rp
 

15,000 to 36,000 or US $37.50 to t90. Returns to labor in the types 

to which landless households have access
of 	non-agricultural activities 

'Employment for 	125-200 days, for 2 to 3 out of 5 family members,
 

x 125 x 2 = 75,000/5 = Rp 15,000 andthen minimum income is Rp 300 
== 

Rp 	300 x 200 x 3 180,000/5 Rp 36,000.maximum income is 
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Table II-13a
 

NOMINAL OBSERVED WAGE RATES FOR RICE AND NON-RICE CULTIVATORS
 

JAVA/BALI
 

7S 76 	 77 78
 

351 444
290 312
Plowing 

449
297 325 	 360 


323 423
 
Rice 


268 278
Non-rice 


-Hoeing 	 222 259 286 333 
297 345
230 273 

255 288
 

Rice 

Non-rice 198 221 


217
Planting 	 145 167 182 

181 220
Rice 	 144 170 


204
147 160 	 182 


190 220
 

Non-rice 


Weeding 	 148 171 
147 174 	 190. 223Rice 


189 210
149 160 


Harvest 194 217 	 244 285
 
251 297
 

Non-rice 


Rice 	 201 229 

223 242
173 189 


Preharvest Average 183 211 233 297
 

Rice 186 218 235 306
 

Non-Rice 174 190 220 261
 

All Operations - Average 136 212 238 294
 

Rice 190 221 241 304
 

Non-rice 


.256
Non-Rice 	 174 183 221 
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Table II- 13b
 

RICE AND NON-RICE CULTIVAIORS
NOMINAL OBSERVED WAGE PATES FOR 

OTHER ISLANDS
 

78
77
76 


513
 

75 


343 405 420 
w• 510
417

Rice 

416
393
Sion-rice 
332 402 

433 538
 

466
438
409
330 

.460
438
406
336
-Rice 485

316 416 438
:,ion-rice 

377
363
335
282
linting 371
356
340
276
Rice 400
381
323
296
Non-rice 


367 376
279 330
in 

362 36S
274"
Rice 
 410
377
322
287
Kon-rice 

410
310 370 383

brvest 
 380 403
308 378
Rice 
 392 434
315 355
Non-rice 


392 417
 
.- 301 362
eharvest Average 


410
364 388
299
Rice 

402 443
305 359
Non-Rice 

11 Operations - Average 304 365 389 415 
386 408
302 368
Rice 399 410
311 358
Non-Rice 
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Table II-13c
 

NOMINAL OBSERVED WAGE RATES FOR RICE AND NON-RICE CULTIVATORS
 

75 

lowing 299 
Rice 304 
Non-rice 284 

tiiu 240 
Rice 247 
Non-rice 223 

atin 172 
Rice 169 
Non-rice !so 

!eedn 174 
Rice 169 
Non-rice 187 

arvest 221 
Rice 225 
Non-rice 212 

INDONESIA
 

76 


330 

340 

301 


286 

296 

260 


200 

203 

193 


202 

203 

199 


254 

263 

232 


77 


362 

370 

337 


315 

321 

293 


218 

217 

223 


226 

223 

235 


275 

279 

265 


78
 

451
 
456
 
431
 

348
 
358
 
312
 

238
 
240
 
230
 

241
 
241
 
241
 

303
 
312
 
271
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White, 1979, Husken, 1979, Hart, 
are often lower than rice wages (see 

on the days
1978 and Table 11-3). So if the landless work at Rp 150-200 

total annual income
they can not obtain work in rice agriculture their 

I 
would be of -he order of Rp 28,500 ($70) to Rp 54,000 (t135) . This 

which is three to five 
compares to a 1978 per capita income of t360, 

times as large. Unskilled construction workers in Java, excluding
 

of nearly Rp 800 in 1978 and monthly wages for 
Jakarta, had daily wages 

plantation workers in Java were Rps 13,200 for permanent and Rp 8,300 for
 

temporary workers (Papanek, 1980). Temporary workers would receive Rp
 

300 a day if they work a 26 day month, quite comparable 
to the pay in
 

rice agriculture. Permanent plantation workers, on the same basis,
 

rice
received Rp 500 a day. These comparisons confirm that workers in 

300 a day on Java, are among the poor, with incomesagriculture, paid Rp 

substantially below average and less well paid than permanent 
workers on
 

confirm the absolute poverty of 
plantations or in urban jobs. They also 

this group.
 

In general, those who work on non-rice crops have even lower wages, 

In short, even in 1978 agricultural workers
especially on Java/Bali. 


remained very poor. 

and for men and womenb) paze rates for different activities 

finds that the
 
Comparing hoeing (male) and planting (female) one 

at a 55% t, 65% higher rate. There is no 
former is consistently paid 

for only four years, so one 
trend in this ratio, but then we have data 

would not expect much. The male/female comparison may not be accurate, 

same number of hours 
since it is possible that a "day" does not have the 

or for men and women.in hoeing and planting, 
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at a rate 
is done by both women and men, is paid 

Weeding, which 

But wage rates reflect not only
for planting.vhich is barely above that 

the similarity
it is not clear whether 

but also season, andlender 
done 

largely performed by women or that it is 
indicates that weeding 	 is 

the wage is therefore lower. 
in the off season, and 

Wage rates for harvesting are 
surprisingly consistent over the 

years
 

quite high. We had assumed that data on 
labor use and wages paid for 

and 
to know howit is difficult

be quite unreliabl- since 
harvesting would 

in some parts of Java, given the 
the harvest many people participate in 

to define what a "day" of work 
and even more difficult

number involved, 

In some cases there could be enough 
harvest work only for an
 

involves. 


But in fact data for the
 for the whole day.two, in othershour or 

with other wag,
from year to year and 

were quite consistentharvest wage 

data.
 

The harvesting wage rate is consistently 
higher than the pre-harvest
 

at 
For some parts of Java, and perhaps 

elsewhere, payment 
average. 


harvest time includes compensation 
for work done earlier (the kedokan
 

system mentioned above); this perhaps explains a relatively 
high harvest
 

despite the extensive 	participation 
of lower paid women and children.
 

wage 

about the harvest wage.questionanother interestingThere is 

shift in harvesta distin,:tclaim that there has been 
Various studies 

procedures in Java from an "open" 
harvest in which large numbecs 

each
 

receive a small share of the 
harvest t,.ay bring in and thus a small total 

to a system where only a few 
persons participate, each receiving 

wage, 


is used and the 
the hand knife (ani-an')

in the old systemhigher pay. 


In the
 
wage bill is bet-een one seventh and one 

twelfth of the harvest. 
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new system the sickle 
is used more often and 

the total real harvest 
wage
 

a higher wage.receiveseach participantalthoughmuch smaller,bill is 
they harvest, or 

of the larger amountshareaThey may receive smaller 

cash.payment in 

The evidence from the 
Surveys is quite limited 

on this hotly 

therate exceededwageharvestobservedThe average
contested issue. 

1975 and drops in32% inJava/Bali by
wage rate in 

average pre-harvest 


11% and 12%
of 10%,to an excessyearsthe three succeeding 
If a shift from traditional 

to commercial harvesting 
is
 

respectively. 


,,ould

the harvest wage rate per day 

one would expect that 
taking place 


is
in technologyno changewhereother activities
rise, compared to 


But the
 
fewer harvesters each 

receive a higher wage. 


taking place, as 


and 1976, and no 
instead a significant drop between 1975 

data indicate 
evidence1976 is somefrown 1975 to 


significant change since. TLhe 
 decline 

of reduced labor compensation 
for harvesting, since 

a reduced wage rate
 

appears to accompany reduced 
employment.
 

to support

the wage bill does 

thL 

The evidence provided by 
tend 

that totalor at least
is being reduced,

the "open harvest"thatargument 
The
 

harvest compensation 
is declining, but the 

evidence is not 
strong. 


of the total wage bill has 
declined since
 

bill as a percentharvest wage 

a high point in 1973, 
though it was also lower in 

1971-72.
 

!Employent for 150 
to 225 days outside rice 

agriculture means Rp
 
= Rp2 = 67,500/5

= or Rp 150 x 225 x
Rp 18,000

200 x 150 x 3 = 90,000/5 
the minimum number of 

days in rice agriculture 
working for many

13,500. Those afford to rema!in idle 
can notthat they

on the assumption 

days, work the maximum 
number of days outside 

rice agriculture.
would, 
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Table 11-14
 

HARVEST WAGE BILL AS PERCENT OF TOTAL WAGE BILL 

36.R%
1968-70 


30.8R%1971 

32.0%1972 

1973 34.5% 

33.2%1974 

32.4%1975 

30.5%1976 

30.9%1977 

29.3%1978 

If one compares the first three years (32.4%) in th.e series with the last 

three (30.2%), one finds a 7% decline in the share of the harvcst wage 

bill, not very large given the vagaries of these data. The absolute 

total real harvest wage bill also seems to have declined by over 10%.
 

Both trends are consistent with some

comparing 1971-3 to 1976-8. 


as a result of institutional
decrease in compensation to harvest labor 


direct and
changles. Unfortunately the Agricultural Survey provides no 

evidence on underlying institutional changes. As 
little indirect 


I! a number of different
discussed in the introduction to Part 


developments could be taking place simultaneously, which affect wages in
 

the harvest wage in particular. Constant real wages could

general and 


mask changes such as:
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to work is access 
of £eioan, under which 

the spread 
work is 

the 	past, pre-harvestinthanlimitedmore 
and

in the harvest,a sharewithand 	 rewardedrequired 
andwagea higher rate 

each receiveworkers 

bill 
fewer 

remains 
the 	 total wage

whileincomes,higher 

unchanged or declines.
 

a switch from snare to piece-rate 
cash payments, which
 

and 	 couldrates-	 wageor decreaseincreascould 


the wage 
 bill.
decrease 

no definitivebutbelow,further are 	discussedissuesof theseSome 

conclusions are possible- and the other
Java/Balibetween 

T'ne 	trend in relative 
wage bill 

already been comrmented on. The absolute differences inislands.has 

are
 
Wages for the Other 

Islands

" t e r e stirof some are 	alsowagesnominal 	 one which 

1976-77, a tremendous 
gap, but 


on Java inthan60% higherabout rapidly in the
 
rose more 
Since prices 


sharply to 1/3 
for 1979. 


declined 

even 
more 

gap 	declined
in 1978, the

IslandsOther 

No obvious explanation 
presents itself 

for this
 

in real terms. 
 of course, 
The consistently 

higher level is, 

difference in trends. in the Otherrario 
resource/populationfavorablethe 	moregivene.:pected, 

Islands.
 

c) Conclusion
 
ofpovertyabsolutethe greatreflectwagesNominal 

Even in better 
paid rice
 

labor, especially 
on Java. 


agricultural 	 or less of the 
only one-th.ird female

'or income appears to be 
for male than for 

are 	higherwagess,AS ex:pected,ariculture,average.n atonal 



-102­

are similarly 	higher for the 
and by as much as 50%. They

occupations 
theevidence that

for Java/Bali. There is some 
other Islands 	 than 

the argument
bill is declining, which provides support for 

harvest wage 

as the result 	ofto the harveston accessof increasing 	 restrictions 

changes.institutional 
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and Employment Trends4)Employmllent 

the Data" there is some ambiguity about
 As noted in "A Guide to 


For
 
labor use data for the early years which 

makes comparisons dubious. 


these years information is available only on 
the number of workers, with
 

the number of days worked. Since unambiguous data
 
little usable data on 


limited to
 
are available for only three years, most 

of the analysis is 


largely speculative.

these years and the following analysis of trends 

is 


the next crop years, 1979 and
 
The importance of extending the data to 


1980, is apparent.
 

a) EmDlovme-at Trends
 

W-hile the questions used are not identical, 
and conclusions
 

therefore must remain tentirive, it appears 
that the total number of
 

family and hired workers employed per plot 
remained essentially unchanged
 

o?- in java!al; (Table II-15a) 1 It could be
from 1972 

argued by pessimists that there is no evidence here that a dynamic, 

the labor
to absorb additions to 
expanding agricultural sector was able 


force in high productivity jobs. Conversely, optimists could interpret
 

sectors at 
a rate
 
the data to indicate that jobs were created 

in other 


to crowd into
 
which made it unnecessary for redundant 

workers 


(see above) are more
Stagnant wages
low-productivity agricultural jobs. 


consistent with the first explanation.
 

in the earlier discussion of wages, it must be stressed that
 
As 


a per crop basis. Multiple cropping of rice has
 these data are on 


increased, at an estimated rate of 2% per year, and 
rice uses more labor
 

for 1971 are dubious and
1 The data for employment by all units 


See below for discussion.
 are ignored here. 
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II-15a
Table 


LABOR USE IN ALL ACTIVITIES*: 
JAVA/BALI
 

1971-1978
 

F
 
All Statistic
.5 1 -2 > 2 


Hectares
 
Hectares 


(4.9)

.Ave. No. Family Workers 
 (4.6)
n
1972 
 (4.6)
na
1973 
 4.5
6.21 5.7
5.40 5.68 5.63


1974 
 1.7
6.10 5.9
5.83 5.99
5.34 5.74
1977 
 1.5
5.09 5.3
5.28 5.45
5.54 5.40
1978 

5
55


1978 


(59.9)
 
Ave. No. Hired Workers 
 522.7
 

(17.98) (25.82) (34.73) (46.15) (63.15) (42.6)
1971 
 (30.9)

1972 
 (35.9)
na
1973 
 (36.7)

1974 
 33.0 553.1
43.05 61.62
6.99 18.57 29.63
1976 
 31.8 452.1
41.83 63.74
8.07 17.31 28.18
1977 


834.2
37.3
73.54
43.81
29.64
17.70
7.99
1978 


Ave. No1971Days/Worker (6.4) (9.2) (12.2) (15.9) (27.8) (15.1, 395.7 

1972 
1972 
19731974 

na 

(15.2) 
(15.0) 
(16.3) 

1976 :Family
Hired 

7.1 
3.2 

8.8 
6.6 

10.7 
9.4 

12.7 
13.4 

15.3 
18.9 

11.0 
10.4 

78.8 
423.9 

Total 

1977:Famly3.9 
HiredTotal 

10.3 

7.0 

15.4 

8.1 
6.4 

14.5 

20.1 

10.4 
9.6 

20.0 

26.1 

i1.7 
12.6 
24.3 

34.2 

15.6 
17.5 
33.1 

10.5 
10.1 
20.6 

77.1 

273.1 
5 

1978:Family
Hired 

Total 

6.4 
3.8 

11.2 

7.8 
6.4 

14.2 

9.2 
9.2 

18.4 

10.8 
12.4 

23.2 

12.3 
18.1 

30.4 

9.7 
10.7 

20.4 

55.9 
425.3 

.6 
No. ofU naid 

Workers 
1968-70 361.25 22.81--- ' 

2.81 3.70
2 
2.24 

2 
3.70 
.5 

4.21 2 .A.) 8.798.7 

1971
 

ceding, and harvesting, 
but excludes
 

*Includes Plowing, 
hoeing, planting, 


r 10 1971.
"other %,ork" fo .6870,
available 


=not available. Note 
that plc-.;no data 
are 

not 


na 

Parentfeses indicate data ambiguitY. 

a .20 199, .5-.999, etc
 
ly 'the ca

t rics re 
lly are 


that here and subsequent
V.,n 



Table II-15b
 

LABOR USE IN ALL ACTIVITIES*: OTHER ISLANDS
 
1971-78
 

F
Hectares 

Z .2 .2-.5 .5-1 1-2 >2 All Statistic 

Ave. No. Family Workers 
7.92
1972 


na 7.13
1973 

7.69
1974 


8.49 10.37 12.06 9.64 17.4
1976 7.09 7.75 
1977 7.48 8.37 9.30 10.13 11.02 9.71 5.6 

1978 7.24 7.55 8.14 8.26 8.00 8.04 0.6
 

Ave. No. Hired Workers
 

1971 (19.5) (22.9) (25.3) (27.0) (35.2) (27.8) 30.9
 

1972 (6.25)
 
1973 na (9.17)
 
1974 (7.58)
 

6.95 8.09 10.34 17.78 10.34 16.5
1976 3.14 
1977 3.55 4.38 8.91 11.33 17.62 10.48 27.3 

8.06 12.42 19.48 33.50 18.33 38.4
1978 2.84 


tve. No. Days/Worker
 

1971 (8.6) (14.9) (20.7) (25.1) (35.2) (24.3) 31.1
 
(31.9)
1972 


na (33.8),
1973 

(32.8)
1974 


L976:Family 10.7 18.3 25.4 32.6 43.3 29.7 38.1
 

Hired 1.3 3.2 5.4 7.2 11.7 6.8 22.1
 
36.5
Total 12.0 21.5 30.8 39.8 55.0 


977:Family 9.2 18.6 24.8 32.1 33.9 27.5 18.9
 
5.4 8.5 10.8 7.0 22.1
Hired 1.5 3.7 


34.5
Total 10.7 22.3 30.2 40.7 44.7 


1978:Family 9.6 14.2 21.7 24.8 28.2 22.8 11.3
 
5.3 8.6 13.5 7.9 38.9"
Hired 1.4 3.3 


30.5
Total 10 17.5 27.0 33.4 41.7 

No. of Unpaid Family Workers
 

1968-70-. 12 3.42 4.61 4.74 5.59 4.10 6;6 
1971 1.71 2.21 3.33 3.17 41.88 3.45 5.01 

*i.e.,plo;-ing, hoeing, planting, weeding, and harvesting, but excluding
 

"other work"
 
= 
na not available
 

Parentheses indicate data ambiguity.
 
Note that plowing data are not available for,19 6S-70 and 1071.
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So total labor use has probably also increased,
than dry season crops. 


the rural areas.for population in
perhaps at a rate approaching that 

the accompanying increased use of
 
Apparently the new seed varieties and 


control have increased demand for
of greater watercommercial inputs and 

labor. The new technology does not seem to demand more labor 
per crop,
 

However, the increase in
 
but it is accompanied by multiple cropping. 


rural labor force growth,
total labor use has at best been as rapid as 


total (rural and urban) labor force.
of increase in theand below the rate 

in the trend with respect to family and 
There is clear difference 

of 4.7 persons in 
hired workers. Family labor increased from an average 

of hired workers 
persons in 1976-78, while the number

1972-74 to 5.6 

remained essentially unchanged.
 

the data by operation can provide further 
Disaggregating 

For family labor the increase in number of workers for 
information. 

1976-78 over 1972-74 is consistently 
present in all activities.. For
 

9 7 8 
is a
 
hired labor for all activities except 

harvesting and plowing,.1
 

high labor use. But in comparing 1972-74 with 
year with unexplained 

1976-77 only in hoeing (and plowing) did the number of hired workers
 

For planting and weeding, and especially 
for harvesting, the
 

increase. 


number of hired workers declined. For harvesting the average number of
 

14.8 (Table 11-16).
hired workers declined from an average of 15.5 to 


from this is that with
 
The tentative conclusion one can draw 

family workers was pressure the number of
increasing population 

The total effort on plowing and
1970s.
increasing somewhat in the late 


-- was increased,

hoeing -- substitutes to a substantial extent 


presumably in order to satisfy the requirements 
of high yielding
 



Table 11-16 

SUMMARY -- NUMBER OF FAMILY AND HIRED WORKERS BY ACTIVITIES 

JAVA/BALI 1971 - 1978 

1971 

Plowing 
F H 

---. -.-

.*T 

.--. 

Hoeing 
F 1 

.-- 6.4 

T 

---. 

Planting 
F !! T 

... 11.0 ---. 

Weeding 
F I 

... 7.5 

T 

---. 

llarvesting 
F H 

... 17.8 

T 

----. 

F 

... 

All 
1i 

42.6 

T 

--­

1972 

1973 

1974 

1976 

1977 

1978 

.3 

.3 

.2 

.2 

.2 

.2 

.9 

1.1 

1.3 

1.6 

1.3 

1.4 

1.2 

1.4 

1.5 

1.8 

1.5 

1.6 

1.1 

1.0 

1.0 

1.3 

1.3 

1.1 

2.6 

3.6 

3.4 

3.9 

3.8 

4.5 

3.7 

3.6 

3.4 

4.2 

4.2 

5.6 

1.1 8.1 

.1.0 9.2 

1.0 9.6 

1.2 8.8 

1.3" 8.5 

1.1 10.2 

9.2 

1.0.2 

10.6 

10.0 

9.8 

11.3 

1.1 

1.1 

1.2 

1.4 

1.5 

1.3 

5.7 

5.6 

5.9 

5.6 

5.5 

7.1 

6.8 

6.7 

7.1 

7.0 

7.0 

8.4 

1.3 

1.3 

1.3 

1.6 

1.6 

1.6 

13.5 

16.4 

16.5 

13.1 

12.5 

14.0 

14.8 

17.7 

17.8 

14.1 

14.1 

15.6 

4.9 

4.6 

4.6 

5.9 

5.9 

5.3 

30.9 

35.9 

36.7 

33.0 

31.8 

37.3 

35.8 

40.5 

41.3 

38.7 

37.7 

42.6 

.1I: = fanily; II = hired; T = total number of workers 
INote: these are simple averages of the number of workers per plot. 
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which facilitates multiple
Their shorter growing period,

jVrieties 

to the 
also requires that land preparation be 	 compressed

gjpping, 

use of hired labor. Both plowing
time, hence increased,Aortest possible 

. ad hoeing are male occupations. On the other hand planting (female) and 

for hiredprobably saw some substitution of family
.seeding (both genders) 

number of hired workers 
-jabor within a slightly increased total. The 

for reasons already discussed. Only 1978 showed a higher total 
decreased 

number of workers in most activities, due to an increase in hired labor,
 

source
 
are not clear. Disaggregation by activity and for reasons which 


for either optimistic or pessimistic

does not provide strong evidence 

-Conclusions on labor use. owever, the rise in family labor at the -ost 

of preparation,
of hired workers, except for the arduous 	 task land is 

of increasing pressure
somewhat more consistent with the notion for 

drop in hired harvestout the landless. Theemployment and crowding 

labor is most significant in that respect.
 

by family and
Data on the number of days worked are broken down 

Earlier the figu'-! is ambiguous and
only in the last three years.hired 

appears to be mixed, probably including all hired labor-day-, and some 

family labor-days, since the 1971-74 figures tend ro be less than the 

for family and hired workers combined and
total number of days reported 

for 1976-7R. The break-downthe number of hired days reportedmore than 

in number of days inby activity again suggests some slight decline 

men's, especially
women's tasks (planting, most weeding) 	 and some rise in 

are so slight and the time periods
for hired workers, but the differences 

strong conclusion is warranted. so short that no 

are particularly suspect,For the Other Islands the data for 1971 

labor ill all size categories
but indicate a decline for numbers of hired 

There is also a 20% increase in the number of 
between 1971 and 1978. 
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also shows anand 1976-78. 1978
family members working between 1972-74 

and 1977, which islabor over 1976 
extraordinarY increase (80%) in hired 


seen for Java/Bali.
as the smaller increase as difficult to explain 


the average number of days

there is a decline of some 20% inFinally 


all due to fewer days worked by family
 
-- worked between 1976 and 1978, 

that partly balances the 
members, especially for the larger units, 


of farily workers.
in the numberincrease 


are largely
of these changes is that they
One possible explanation 

years with differentin comparingstatistical artifacts, especially 

But this
 
(1971 with 1972-74, with 1976-78 

). 
.questionnaires and samples 


likely except for 1971, since the questionnaires were not all 
is not too 


years and the samples are quite large. More
 
that different in other 

labor use -- perhapsa trend to increasedthere was indeedlikely is that 

use of high
-- in part as a result of expandingin the dataexaggerated 

yielding varieties, fertilizer, pesticides 
and irrigation water (see
 

wasthe effect on labor of greater" input use futed 
below). For Java/Bali 


Islands

because labor intensity was already great. But in the Other 


plus hired labor was about 15 in 1972-74,

where the number of family 

compared to 35-40 for Java/Bali, labor productivity and labor use could
 

Since family members were
 a result of greater input use.
be increased as 


already heavily engaged in rice agriculture (averaging nearly 8 persons
 

to less than 5 for Java/Bali) the increase took 
in 1972-74 compared 


hired workers.
the form of additionalprimarily 

days worked by family members be tween 1976 and 
The decline in average 

1978 parallels the same phenomenon for Java/Bali, but is far iore 

may reflect the increased participation of 
In both cases itpronounced. 


or

other work, either off-farm or in the home 

family members who have 
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Table II-17a
 

LABOR USE IN PLOWING*: JAVA/BALI 
1972-78 

Hectares F 

,.2 .2-.5 .5-i 1-2 >2 All Statistic 

Ave. No. Family Workers 
1972 .28 

1973 na .29 

1974 .24 

1976 .i2 .17 .22 .27 .34 .23 21.4 

1977 .06 .17 .22 .30 .32 .23 18.8 

1978 .18 .20 .22 .26 .26 .23 4.4 

Ave. No. Hired Workers 
1972 0.89 

1973 na 1.10 

1974 1.27 

1976 .12 .71 .22 .27 .34 .23 21-.4 

1977 .06 .17 .22 .30 .32 .23 18.8 

1978 .18 .20 .22 .26 .26 .23 4.4 

Ave. Nr. Days/Worker 
1968-70 
1971 
1972 ( 2.9) 

1973 na ( 3.3) 

1974 ( 3.7) 

1976 :Family 0 2 .4 .7 1.3 2.1 .9 57.7 

Hired 0.6 1.2 2.1 3.1 4.3 2.3 203.8 

Total 0.8 -. 6 2--.8 4.4 6.4 3.2 

1977:Family 
Hired 

0.1 
0.7 

0.4 
1.1 

0.7 
2.1 

1.3 
3.0 

2.5 
4.5 

0.9 
2.3 

61.7 
152.5 

Total 0.8- .5 2.8 4.3 7.0 3.2 

1978:Family
Hired 

0.2
0.7 

0.4
1.3 

0.6
2.1 

1.0 
2.9 

1.5
4.1 

0.8 
2.4 

34.0 
209.7 

Total 0.9 1.7 2.7 3.9 5.6 3.2 

na = not available 

*No data on plowing for 1968-70 and 1971. 

Parentheses indicate data ambiguity.
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Table II-17b 

LABOR USE IN HOEING: JAVA/BALI 

<.2 

Hectares 

.2-.5 .5-1 1-2 >2 All 

F 

Statistic 

Ave. No. 
Family Wockers 

1972 
1973 
1974 
1976 
1977 
1978 

1.30 
1.11 
1.17 

1.18 
1.22 
1.09 

na 

1.27 
1.29 
1.18 

1.30 
1.40 
1.16 

1.28 
1.31 
1.06 

1.06 
.99 

1.02 
1.26 
1.29 
1.13 

3.2 
7.6 
4.2 

Ave. No. 
Hired Workers 

1968-70 
1971 
.1972 
1973 
1974 
1976 
1977 
1978 

(4.27) 

.93 
1.09 
1.21 

(4.30) 

2.53 
2.32 
2.32 

(5.26) 

na 

3.34 
3.32 
3.58 

(6.52) 

5.10 
4.96 
5.29 

(9.86) 

7.23 
7.25 
8.63 

(10.29) 
(6.43) 
2.58 
3.61 
3.41 
3.90 
3.81 
4.52 , 

189.4 

186.1 
159.7 
267.4 

Ave. No. 
Day s/Workeer 

1971 
1972 
1973 
1974 

(2.1) (3.7) (5.0) 

na 

(6.4.) (9.5) (6.1) 
(5.1) 
(4.7) 
(5.2) 

223.3 

19 76:Family 
Hired 
Total 

2.7 
0.8 
3.-5 

3.5 
1.8 
5.3 

4.4 
2.6 
7-. 0 

5.2 
3.7 
8.9 

5.8 
5.2 

11.0 

4.5 
2.9 
7.4 

44.8 
203.8­

1977 :Family 
Hired 
Total 

2.8 
0.9 
3.7 

3.2 
1.8 
5.0--

4.2 
2.6 
6 .8 

4.4 
3.4 
7.8 

5.9 
4.8 

10.7 

4.1 
2.9 
7.0 

46.0' 
133.9 

19 78:Family 
Hired 
Total 

2.3 
0.9 
3.2 

2.9 
1.6 
4.5 

3.8 
2.4 
6.2 

4.8 
3.3 
8. 

5.0 
5.4 

10.4 

3.9 
2.9 
6.8 

40.9 
251.5 

na = not available 

Parentheses indicate data ambiguity.
 



Table II-17c
 

LABOR USE IN PLANTING: JAVA/BALI
 

Hectares 
 F
 
N.2 .2-.5 .5-I 1-2 >2 All 
 Statistic


Ave. No. Family Workers 

1972 
 1.14
 
1973 
 na .95
 
1974 
 .97 
1976 1.36 1.19 1.25
1.18 1.13 1.19 3.0
 
1977 1.27 1.30 1.24 1.25 1.18 1.25 0.8 
1978 1.21 1.20 1.10 1.13 1.08 1.13 2.2 

Nve. No. Hired Workers 
1968-70 
 (14.31)
 
1971 (4.73) (6.47) (8.68) (11.86) (17.51) (10.97) 452.9
 
1972 
 8.12
 
1973 
 na 9.17
 
1974 
 9.57
 
1976 1.17 4.67 7.82 
 11.62 17.67 8.78 525.2 
1977 1.99 4.30 7.67 11.35 17.13 8.54 418.4 
1078 2.21 4.78 7.98 12.03 20.49 10.23 647. f 

Ave. io. Davs/orker 

1971 (1.2) (1.4) 
 (1.7) (2.4) (3.8) (2.3) 252.5
 
1972 
 ( 1.7)
1973 
 na 1.5)
 
1974 (1.6)
 

19 76:Family 1.0 1.0 1.1 1.3 1.8 1.2 22.5
 
Hired 0.6 1.1 1.3 
 1.8 2.7 1.5 142.8 
Total 16 2.1-1 2.5 3.1 4.-5 2.7 

19 77:Fami1y 1.0 
 0.9 1.1 1.2 1.3 1.1 8.2
 
Hired 
 0.8 1.1 1.4 1.7 2.5 2.5 66.8 
Total 1.8 2.0 2.5 2.9 3.8- ?.6. 

1978:Family 0.9 0.9 1.0 1.1 1.3 1.0 9.8 
Hired 0.7 1.1 1.4 1.7 2.4 1.5 76.1 
Total 1.6 '50 2.4 2.8 2.5 

nor available 
Parentheses indicate data ambiguity. 



Table II-17d
 

LABOR USE IN WEEDING: JAVA/BALI 

F
Hectares 
All Statistic
e.2 .2-.5 .5-1 1-2 >2 


Ave. No. Family Workers
19721.06
 
1973 
 na 
 1.14
 
1974 
 1.16
 
1976 1.47 1.36 
 1.46 1.40 1.52 1.43 2.7
 
1977 1.37 1.48 1.60
1.46 1.48 1.48 1.9
 

1.35 1.22 1.30 2.3
1.38 1.31 1.30
1978 


Ave. No. Hired Workers (10.91)
1968-70 

1971 (3.93) (4.65) (5.68) (7.87) (12.12) (7.48) 297.2
1972 


5.74.
 
1973 
 na 
 5.59
 
1974 
 5.92
 

7.62 12.12 5.63 329.8
.97 2.86 4.74
1976 

4.52 7.32 12.46 5.53 329.8
1.30 2.87
1977 


1978 3.13 5.48 8.51 14.47 7.11 445.3
1.25 


Ave. No. Days/Worker 

1971 (1.8) (2.7) (3.7) (4.8) (7.0) (4.5) 219.7 
1972 ( 3.6)
1973 (3.7)na 


(4.0)
1974 


3.1 3.9 3.1 28.5
 
1976:Family 1.8 2.5 3.4 

2.0 4.2 2.2 265.5 
Hired 0.6 1.3 2.9 


.4 3.8 5 6.3 8.1 5.3
Total 

2.3 3.1 3.4 4.1 3.0 33.2
2.1
1977:Family 

0.7 1.4 1.9 2.8 3.9 2.2 175. 7
 

Hired 

5.1 6.2 8.0 5.2
2.8 3.7
Total 

2.7 3.0 3.2 2.7 17.6
1.9 2.3
1978:Family 

1.3 1.9 2.7 4.0 2.3 266.60.7Hired 

5.7 5.0.6 3.6 4.6 7.2Total 

na = not aDlicable
 
Parentheses indicate data ambiguity.
 

http:19721.06
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Table II-17e
 

LABOR USE IN HARVESTING: JAVA/BALI
 

F
Hectares 

>2 All Statistic


<.2 .2-.5 .5-1 1-2 

Ave. No. Family Workers ­
1.34 

1972 
1.25
na
1973 

1.27
 

1974 

1.53 1.75 1.57 2.2
1.57
1.61 1.53 


1977 1.61 1.67 1.60 1.57 

1976 

1.75 1.62 1.1
 
1.0
1.54 1.56 1.60 1.60
1.70 1.69
1978 


Ave. No. Hired Workers
 (24.05) 
1968-70 


255.0

(3.44) (10.89) (15.25) (20.23) (25.81) (17.75)


1971 

13.52
 

1972 

na 
 16.38
 

1973 

16.51


1974 

263.923.27 13.12
12.64 17.05
2.91 7.84 


1977 3.45 6.97 11.48 16.38 22.82 12.49 236.Z
 
1976 


11.50 16.37 27.10 13.95
3.01 6.50
1978 


Ave. No. Days/Worker
 

1971 (1..3) (1.6) (1.9) .(2.4) (3.5) (2.3) 125.3
 
(2.0)


1972 ( 1.7)na
1973 ( 2.0)
1974 

3.9 3.1 28.5
1.8 2.5 3.1 3.4
1976:Family 

2.0 4.2 2.2 265.5


Hired 0.6 1.3 2.9 

5.1 8.1Total 2.4 3.8 6.3 5.3 

3.4 3.0 33.2
2.1 2.3 3.1 4.1

1977:Family 


3.9 2.2 175.7
0.7 1.4 1.9 2.8
Hired 

8.0 5.25.-1 6.22.8 3.7fotal 

3.2 2.7 17.62.7 3.0
1.9 2.31978:Family 

4.0 2.3 266.61.9 2.7
0.7 1.3
Hired 

7.2 5.0
4.6 5.7
2-.6 3.6Total 


na = not available
 

indicate data ambiguity.
Parentheses 




Table II-17f 

LABOR USE IN "OTHER WORK": JAVA/BALl 

Ave. 	No. Family Workers
 
1972 

1973 

1974 


1976 

1977 

1978 


Ave. 	No. Hired: Workers
 

1968-70-

1971 

1972
19.73. 


1974" 


1976 

1977 

197.8 


Ave. 	No. Days/Worker
 

1971 

1972 

1973 

1974 


.1976:Family 

Hired 

Total 


1977:Family 

Hired 

Total 


1978:Family 

Hired 

Total 


na 	 not available
 

.2 


.41 


.A2 


.46 


(.53) 


.12 


.23 


.16 


(1..2) 


1.6 

0.1 

1.7 


1.4 

0.2 

1.6 


1.6 

0.2 

1.8 


1-2 


.63 


.71 


.71 


(1.49) 


1.01 

1.19 

1.31 


(3.7) 


3.8' 

1.2 

5.0 


3.0 

L. 


4.1 


4.3 

1.1 
5.4 


>2 


.71 


.80 


.73 


(2.54) 


76 

1.95. 

2.45-


(5.0) 


3.3 

1.9 

4.2 


3.4 

1.9 


5.3 


4.3 

1.8 

6.1 


All 


0.66
 
0.79
 
.76
 
.58 

.63 

.64 


(1.65)
 
(1.45) 

.66
.171"
 

.75
 
-.
.82 

.84 

1. 


'(3.3) 

(2.5)
 
(3.9)
 
(3.8)
 

3.0 

0.8 

3.8
 

2.6 

0.8 


3.4
 

3.2 

0.9 

4.1
 

F
 
St:atistic
 

11.6
 
16.4
 
13.2
 

1'.2
 

46.4
 
62.8
 

106.1
 

31.6
 

8.8 
47.7
 

6.2
 
56.5
 

22.3
 
57.5
 

.2-.5 


.51 


.54 

-.55 


(.84) 


.43 


.39 


.49 


-,(2.3) 


.2.2 

0.4 

2.6 


2.0 

0.3 

21. 


2.2 

0.5 

2.7 


Hectares. 

.5-1 


na 


.58 


.62 


.61 


(1.04) 


na 


.771 


.63 


.75 


(2.6) 


rna 


3.2 

0.6 

3.8 


2.8 

0M 

3.5 


2.7 

0.7 

3.4 


Parentheses indicate data ambiguity.
 



,-116­

with livestock, 	who therefore have fewer days available for rice
 

agriculture.
 

b) Size of holding and employment: over time
 

The effect of size of holding on labor use is important in its own
 

right and also 	for the light it r.,ay shed cn Lin trends. By 

the number of worvers by adjusted size of operating unitsdisaggregating 

for hired labor use on one can immediately see that the 1971 data 

for 1976-78 for operating units
Java/Bali are quite consistent with those 

hectare or above, but diverge strongly for smaller units (Table II­
of 1 

finds that the discrepancy15a). Disaggregating further by activity one 

is quite consistent for all activities (Tables 11-17.) (Note that 

1971 and is probably includedplowing was not separately recorded in 

A possible explanationeither under '"hoeing" or "other" in that year.) 

1971 and 1976 families with small operating units reliedis that between 

because the alternativeincreasingly on family labor for all operations 

for family labor were becoming less attractive. Thosewithoppcrtunities 

labor they hadlarger holdings were already using all the family 

available or had more attractive alternatives and therefore kept hiring 

in these five years was quite remarkable if one takeslabor. The change 

value: for the smallest units (less than 0.2 hectares)the data at face 

the number of hired workers dropped from 18 in 1971 to 7-8 in 1976-78, 

to 18, or one-third. For middle-sizedfor slightly larger units 	from 26 

for large units there is no change. Thisunits the decline is 17%; 


explanation is consistent with a pessimistic interpretation of
 

as alternative opportunities declined, small

developments in rural Java: 


holders increased the family labor they applied to their plots and
 

reduced their 	use of hired labor. 
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Table II-18a 

FAMILY AND HIRED LABOR USE PER HECTARE IN PREHARVEST AND 
HARVEST ACTIVITIES: JAVA/BALI 

BY SIZE OF OPERA.TING UNIT, 1976-78 

<.2 

Ferson-days 
Hectares 

.2-.5 .5-1 1-2 >2 All 
F 

Statistic 

?reharvwst 
1976:Family 

Hired 
Total 

152 
81 

233 

90 
126 
216 

65 
126 
191 

43 
131 
174 

29 
120 
149 

67 
123 
190 

294.3 
28.9 

1977:Fm;nIv 
Hired 
Tot 

142 
97 

239 

83 
118 
201 

64 
119 
183 

43 
119 
161 

27 
112 
139 

63 
117 
1S0 

223.0 
6.1 

1978:Family 
Hired 
Total 

139 
110 
249 

82 
127 
209 

53 
126 
179 

38 
126 
164 

20 
123 
143 

53 
125 
178 

364.1 
3.0 

rye s 
1976:Family 

Hired 
Total 

49 
46 
95 

22 
67 
89 

13 
64 
77 

7 
54 
61 

9 
47 
56 

16 
59 
75 

85.1 

1977:Family 
Hired 
Total 

48 
60 

108 

24 
57 
81 

14 
58 
72 

8 
51 
59 

5 
43 
48 

15 
54 
69 

.86.7 

19 7 8:Family 
Hired 
Total 

47 
64 
11 

21 
58 
79 

11 
58 
6-9 

7 
53 
60 

4 
51 
55 

12 
56 
68 

269.6 

Total 
l976:Family 

Hired 
Total 

201 
127 
328 

112 
193 
305 

78 
190 
268 

50 
185 
235 

38 
167 
205 

83 
182 
265 

1977:Family 
Hired 
Total 

190 
157 
347 

107 
175 
282 

78 
177 
255 

51 
170 
221 

32 
155 
187 

78 
171 
249 

1978:Family 
Hired 
Total 

186 
174 
360 

103 
185 
288 

64 
184 
248 

45 
179 
224 

24 
174 
198 

65 
181 
246 



Table .II-18b
 

FAMILY AND HIRED LABOR USE PER HECTARE IN PREHARVEST AND

HARVEST ACTIVITIES: OTHER ISLANDS, 
BY SIZE OF
 

OPERATING UNIT, 1976-78
 

Person-days
 

Hectares F
 
..2 .2-.5 .5-1 1-2 >2 
 All Statistic
 

? ehavest
 
1976:Family 
 195 145 121 
 i05 74 
 112 22.9
Hired 
 29 44 
 35 29 
 28 33 3.9
Total 
 224 189 156- 134 101 
 145
 
1977:Family 184 160 
 116 99 
 69 109
Hired 
 28 36 39 
 34 31 
 35
Tota 1 
 212 196 
 -5 2 
 100 144
 

1978:Family 
 200 122 
 105 76 
 49 89
Hired 
 23 39 
 39 34 
 31 35
Total 
 .72-3 16-1 153 
 123 97 
 135
 

arvest 
1976:Family 

Hired 
Total 

75 
22 
97 

58 
19 
77 

53 
30 
30 

43 
18 
18 

30 
18 

-18 

46 
22 
22 

, 
5.0 

10.9 

1977:Family 
Hired 
Total 

77 
19 
96 

68 
14 
82 

46 
16 
6-2 

43 
17 
60 

21 
19 
40 

44 
17 
61 

.978:Family 
Hired 
Total 

(118) 
35 

(B-) 

47 
21 
68 

48 
31 
6-5 

29 
29 
7"7 

23 
25 
4-6 

38 
27 
55 

7.3 

Otal
9 :FamiIy 

Hired 
Total 

(270) 
51 

(3) 

203 
63 

263 

174 
65 

239 

148 
47 
195 

104 
46 
150 

158 
55 

213 

177:Family 
Hired 
Total 

(261) 
47 

(3) 

228 
50 

27-8 

162 
55 

217 

142 
51 

193 

90 
50 

.1-

153 
52 

205 
78 :Family 

Hired 
Total 

(318) 
58 
(376) 

169 
60 
29 

153 
79 

232 

105 
76. 

18 

72 
73 

14-5 

127 
73 
0­



is interpretation is consistent with the stagnation or possible 

Icoe in the per worker wage bill (see above), but inconsistent with.. 

fr fragmentary evidence from the labor use tables. In the more 

r.urate data for 1976 to 1978 there is no continuation of any trend for 

4snaller units to r'crease the use of family labor. On the contrary 

Snumber of family-days worked declined almost 10% between 1976 and 

JiM for the smallest units, while the number of hired-days worked 

jireased or remained unchanged. The alternative explanation s that the 

$inge between 1971 and 1976 is a statistical artifact, due to the change 

Is sample or in the wording of the question. 

But this latter explanation is difficult to reconcile with the rise 

in the number of hired workers between 1971 and 1976 on l-arger units 

ITable II-15a). For the smallest operating units the recorded drop in 

iired labor is more trjan 50%, and as one moves up the scale, the decline 

inhired labor becomes less and less, until it becomes an increase for 

the largest units. Therefore one can conclude that.the data lend some 

support to the pessimistic view that those who operated small units in 

Javanese rice agriculture found declining alternative off-farm 

oportunities between the early and late 1970's.
 

C) Size of holding. and emnlovme.qt: -cross section data
 

As previously noted the data for the recent years are more reliable 

than for earlier ones. For Java/.Rali one finds a clear cut and expected 

relationship between family and hired labor in these data: the 

proportion of hired labor increases sharply with the size of operating 

unit. For the smallest operating units the number of.-family members 

working is almost as great as the number of hired workers (Table 

11-15a). But since the number of family members barely increases as the 

http:emnlovme.qt
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iize of operating unit increases, the number of hired workers must 

Wcessarily increase steeply with the size of unit. So for the larger 

:its the number of hired workers is ten times or more the number of 

family workers. 

However, the number of days worked by family members roughly doubles 

from the smallest to the largest units (Table l-IRa). The number of 

days worked by hired labor increases five-fold. And while family members 

vork about twice as many days as hired workers on the smaller units, they 

vor' ony 2/3 the number of days on the larger units. Ad a result, the 

:.er cf- -v. is somewhat larger for Family workers (less than 

40) than for hired workers (less than 30) on the smaller units, but it is 

far smaller on the larger units (family 60 to 100, hired 900 to 1300). 

hat: is as one would expect. Presu'_ably families operating more land
 

participate in the work primarily to supervise and at peak seasons. 
 They
 

probably also have greater alternative Opportunities for off-farm labor.
 

But even if neither of these statements applies, family labor would be
 

shown as working fewer days per hectare on the larger units since they
 

need 
 to spread their work over more hectares.
 

If one disaggregates by activity (Table 11-17) one finds that plowing 

is somewhat differ'ent: the sialiest units hire a good deal of plowing 

labor, presumably because they do not own bullocks and one cannot rent
 

bullocks without the labor that accompanies it. For other operations the 

family usually supplies slightly more than one person for single sex
 

operations (hoeing, planting) and more than 1-1/2 persons for the 

operations performed by both genders (weeding and harv'sting), both 

regardless of size of operating unit. The number of days workedby 

family members does increase with size of unit, not quite doubling fro-1 the 
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smallest to the largest units. Actually the increase in number of days 

vorked is greatest for hoeing, the most back-breaking of the tasks. It 

is small for harvesting, often carried out in one day. In other words, 

even for the larger units on Java/Bali family workers participate in all 

the work. Hired labor appears to be a residual in all cases, employed 

after the family has provided all the people it can of appropriate age 

and gender. Hired labor is especially significant for operations that 

have to be carried out quickly. Those with larger units may have 

slightly larger families, so provide more family labor, and they operate 

more plots, so they can spread their work over more days, but their labor 

supply function seems not to differ in other respects from those 

operating smaller units. Larger units hire more workers and have them 

Work more days, to cover the work for which there is inadequate family 

l alor. 

On the Other Islands, the number of family workers is significantly
 

greater than for Java/Bali, especially for larger units (Table II-15b). 

With land more readily available there appears to be a closer
 

relationship between the number of family members available for work and 

the size of unit operated. The scarcity of hired labor compared to Java 

is another factor in the greater use o.f family labor. On the smaller 

units in the Other Islands only half as many hired workers are used as on 

Java, while for the units above one hectare, it is only one quarter. The
 

number of days worked by hired workers ranges from one-half for the 

smaller units to two thirds for the larger in the Other Islands compared 

to Java. The shortage and cost of labor in most of the Othcr Islands 

makes for a larger ratio of family to hired labor and for a close 
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family labor and larger operatinggrrelation between availability of 

,'nts absent in Java. 

use can be seen moreThe effect of size of agricultural unit on labor 


!clearly in Tables 11-18 on a person-days per hectare. These data are
 

for three years so changes over time are difficult to
available only 

for these years there is more detail available and the data4iscern, but 

are relatively unambiguous. Labor use is consistently inversely related 

This is wholly due to the decline in familyto size of operating unit. 

labor-days. Hired labor days actually are slightly higher for units of 

0.2 to 0.5 hectares than for smaller units and remain almost unchanged
 

for larger units until one reaches the very largest (more than 2 ha), 

linen they decline a bit. But family labor use for Java/Bali goes from 

as one moves to largernearly 200 worker-days to less than 40 per hectare 


units. The pattern is the same for the Other islands, although the
 

absolute numbers are somewhat different.
 

The pattern of declining labor use with increasing size is what one
 

would expect from the experience of other countries. Often the inverse. 

from the analysis.correlation is due to thi exclusion of land quality 

In India, for instance, the size of units, either owned or operated, is 

obviously larger in the Rajas.than desert than in the Ganges plain or the 

delta and more labor is used per hectare in the latter than in the 

former. Any correlaition between size and labor intensity is meaningless
 

The same problem of land quality, or fertility or
in this comparison. 

productivity arises in all comparisons. We have attempted to compensate 

for it so some degree by using an "adjusted land size" variable which 

uses multiple cropping as an index of irrigation and land quality.
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Moreover, our analysis deals with relatively homogeneous areas,
 

especially on Java. The range of land 
quality is far narrower than in a 

country like India, especially since the analysis is limited to wet rice 

growers. Differences in rainfall are therefore of much less significance 

than in countries where labor use can vary greatly between areas with 

little assured rain and those with assured irrigation. Nevertheless an 

unknown proportion of the difference in labor use among units of 

different size is due to the inverse correlation between size of unit and 

quality of land. 

Other factors in the greater use of labor by smaller units include: 

(i) the difference in opportunity cost between family and hired
 

labor. Family members can save 
on transport costs and inconvenience by 

working on family-owned land. Women ca combine agricultural work with 

house work more readily. Alsj hiring labor requires cash, not needed to 

employ family members.
 

(ii) In addition to these reasons, whi-h are "rational" in any
 

strictly economic calculus, 
 it is sometimes argued that additional family 

labor may be used "irrationally" if there is no careful attempt to 

compare returns of labor on the family farm with possible income if the 

same family members hired out. 
Mpst observers, however, think that poor 

cultivators rarely behave this way, because they really can not afford it.
 

(iii) Work on the family land also tends to be preferred to hi-ring 

out for reasons of prestige or status. These can be, at least in part, 

perfectly "rational," even if a family is concerned only with income, 

since status can affect ability to obtain credit and other economic 

arrangements. 
And, of course, most families desire status independent of 

income.
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(iv) Job opportunities may be quite limited and uncertain off the 

family farm. That factor is closely related to opportunity cost. If 

some jobs for hired workers are, in effect, rationed and allocated as a 

joint product with other relationships then family members will have 

access to a limited amount of off-farm work at good pay and any 

additional work will be at much lower pay. The recorded wage is an 

ave, age of the two, so the opportunity cost rf working on the fIily farm 

may be far lower than the recorded wage. 

Mv) quality of family labor is to higher its costThe likely be or 

per uni of &rk -_.er than that of hired labor. Hired labor needs to be 

supervised, adding an unrecorded cost, and even so it may work less hard 

and conscientiously than most family labur.
 

(vi) Those operating smaller units have greater need of income and
 

therefore a different attitude on the trade-off between leisure and
 

income than wealthier households. Family members in families that
 

operate little land may be willing to put in additional days even if the
 

return is very low.
 

For all these reasons, and possibly others, the labor applied per
 

hectare on the largest operating units (over 2 hectares or about 4-5
 

acres) is consistently almost half that of the smiallest units (less than
 

.2 ha or .45 acres) for Java/Bali and the Other Islands (Tables 11-18). 

This inverse relationship between size and labor use is quite consistent
 

throughout the size range and for pre-harvest as well as harvest labor. 

The ratio is, in fact, greater for the Other Islands than for 

Java/Bali. That is because for the Other Islands the smallest units 

presumably located in the most densely populated areas, use almost as 
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1gch labor as in Java/Bali. The bigger units are generally in areas 

vhere labor is more expensive. They are probably also larger on the 

sverage in the open-ended ("above 2 ha") group. As a resulL they use
 

almost 50% less labor tin do the largest units on Java/Bali.
 

As previously noted, data for harvest labor are less reliable, but
 

even for pre-harvest labor the the largest units on Java/Bali used 56% to 

?4% more labor in 1976-78 than did the smallest units. The increase in 

abor use holds true for all operations (Tables 11-9). 

Even discounting for unknown differences in land quality, it is clear
 

that a ve- substantial increase in labor use accompanies declining size 

z it 4-- griculture. Therefore the increasing population 

pressure and resulting fragmentation of units is accompanied by an 

increasing ability of agriculture to absorb additional labor, although at
 

declining productivity.
 



Unfortunately the Surveys provide no data on labor use by months. 

jjt the data do permit the inference that rice agriculture leaves a great 

deal of unemployed labor at most, or perhaps all, seasons of the year. 

The average adjusted size of sample operating units is a bit over one 

hectare (ha) for Java/Bali and around 1.5 ha for the Other Islands. In 

that size range 224 person-days are used per hectare on Java/Bali and 181
 

on the Other Islands (Tables 11-18), or around 250 person-days for both
 

areas for the average operating unit. Units of this size report more 

than one family member each engaged in hoeing (male) and planting 

_'--a e e TT 17), so one can assume that they have about 2.5 

family members available for work. Since the poorer families in rural 

areas work 7 days a week practically all year round (Hart, 1978); it is 

not unreasonable to assume that each person has 350 days a year 

available, or 875 person-days for th'e typical family of 2.5 members. 

With rice agriculture providing only 250 person-days of work, they would 

need to look for other work for more than two thirds of their time even 

if the family provided all labor for rice agriculture.
 

But in tact for Java/Bali the family provides only a bit over a fifth 

of the total labor, while for the Other Islands it is 75% or less (Tables 

11-18) in this size class. Especially for Java/Bali a small fraction of
 

the "hired" labor may be provided on an exchange basis within the 

village, with a particular family working for a neighbor during a busy
 

period and in turn employing the neighboring family during its busy
 

time. If one assumes there is little exchange work in the Other Islands,
 

then rice agricultare provides work--for about 20% of available
 



Table 11-19
 

LABOR DAYS PER IIECTRE BY ACTIVITY AND FAM4ILY/||IRED LABOR
 

Total Other 

Plowing Boeing Planting Weeding Prt!harvent Harvest Total Work 

Java/Bali 

1976: Family 3.3 28.2 9.6 25.4 66.6 15.7 82.3 17.4 

Hired i1.0 37.1 36.8 38.9 123.7 59.1 182.8 5.4 

Total 14.3 65.3 46.4 64.3 190.3 74.8 265.1 22.8 

1977: Family. 3. 25.9 9.6 24.5 63.1 15.5 78.6 15.0 

Hired 11.7 33.8 34.3 37.5 117.2 54.4 171.6 5.3 

Total 14.8 59.7 43.9 62.0 180.3 69.9 250.2 20.3 

1978: Family 2.1 21.7 7.9 20.7 52.6 12.3 64.9 16.5 

Hired 11.6 35.2 36.7 41.8 125.3 55.5 255.3 2.6 
Total 13.9 56.9 44.6 .5 177.9 67.8 245.7 22.5 

Other Ialnn3 

1976: Family 10.9 32.1 29.9 38.5 111.5 47.0 158.5 0.7 

Hired 5.1 8.1 11.1 9.1 33.4 21.8 55.2 0.4 

Total T6.0 40.2 41.0 47.6 144.9 68.8 213.7 1.1 

1977: Family 10.0 32.1 29.9 38.5 111.5 47.0 158.5 0.7 

Hired 5.1 8.1 11.1 9.1 33.4 21.8 55.2 0.4 

Total 16.0 40.2 41.0 47.6 144.9 68.8 213.7 1.1 

1978: Family 8.7 29.5 20.3 30.6 89.1 37.4 126.5 0.7 

Hired 7.0 9.6 15.7 12.9 45.3 27.7 73.0 0.6 

Total 15.7 39.1 36.0. 43.5 134.4 65.1 199.5 1. 
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faily-days on the typical operating unit there. For Java/Bali, if work
 

exchange doubles the number of days of work available in rice
 

agriculture, it still provides only a bit more than 10% of available
 

family labor-days. Since work exchange is not extensive, rice
 

agriculture probably provides employment for closer to 5% of time.
 

Whatever the assumption, it is clear that rice agriculture, by far
 

families
the predominant agricultural activity, provides employment to 


operating the meao-sized unit for only a small fraction of the days they
 

have available.
 

Of course, those operating smaller units have even fewer days of
 

available work, although they use more labor per hectare and especially
 

family labor. For the smallest units on Java/Bali, total labor used
more 


two
is about 50% greater than for the average sized units and half to 


thirds is provided by the family (Table I!-17a). If one assumes that 

practically all 'hired" labor is really provided on an exchange basis, 

one gets 300 plus person-days used per hectare, but since these units are 

only 0.2 ha or smaller they provide only about 50 days of labor or about 

6% of the time available. Since only 10-15% of operating units exceed 2 

ha on Java/Bali, and 20-25% on the Other Islands, most families operating 

rice land need to find other work for 90% or more of their time on 

Java/Bali and 80% on the Other Islands.
 

A small fraction of that work comes from other crops and from
 

livestock. But these data confirm micro-studies which show rural
 

families, especially in Java, continually searching for non-agricultural
 

work, even though such activities as mat weaving, palm sugar production
 

or fuel gathering produce very little income per hou. worked. 
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y)mloyment by Activity - Java vs. Other Islands 

There ar. some interesting differences between Java/Bali and 
the
 

Ixer Islands in the labor effort devoted to different activities. There
 

actually slightly more labor applied to plowing on the Other Islands,
K; 

to a degree, and on

and hoeing are substitutesienerally because plowing 

Other Islands with more costly labor the more capital intensive
•he 

plowing is substituted for more labor intensive hoeing (Table 1i-19). In 

large part, as a result of this substitution, in part because land is 

less well prepared, about 30% less labor is devoted to hoeing on the 

Other Islands. 

be only limited scope for reducing labor inputs in
 ......
-'_rZ _- s n 


Otherplanting and harvesting, since the number of labor days for the 

for Java/Bali. This isIslands is generally only 10% less than 

the hand-knifeparticularly surprising for harvesting, since a shift from 

However, this
 
(ani-ani) to the sickle can sharply reduce labor needs. 


change still seemed toj have been adopted for only about one
technological 

plots, even in the Other Islands rice growing areas (seethird of the 

the other hand can be done more or less frequentlybelow). Weeding on 

Other Islands use about 30% less labor for this activity.
and carefully. 


is a great difference in the relativeAs previously noted there 

almost three quarters of total
importance of family and hired labor: 

as against lesslabor is provided by the family for the Other Islands 

Uired labor is simply less readily
than one third for Java/Bali. 


Other Islands.available and more costly for the 

CWithin Java/Bali there are some striking differences in the 
role of
 

family labor in different activities. For the strenuous male activity of
 

while for planting,
hoeing, family labor provides about 60% of the total 




-arried out by women, the family provides less than a quarter of labor.
 

For harvesting too the family's share is around one quarter of the total
 

labor. Since harvesting provides more than a quarter of total labor, it
 

provides nearly a third of all employment to hired workers, with the
 

remainder shared about equally among hoeing, planting and weeding. So
 

any reduction in hired labor used for harvesting could be quite serious.
 

f) CoTr7nercialization, Sickle Use and Employment
 

There has been a reference earlier to the contention that indeed
 

labor use in harvesting is declining sharply as landlords shift from a
 

traditional "open" harvest, with many work ,rs each receiving a share of
 

the amount harvested, to the employment of a few workers paid on a cash
 

basis. Supposedly the shift is the result of the increased
 

commercialization of rice agriculture, and of reduced social and
 

political pressure to provide employment and is accompanied by a
 

decreased use of the hand knife (ani-ani) and an increased use of the
 

sickle. There is also evidence of a shift to the "kedokan" system,
 

discussed earlier, which would tend to reduce the number of workers
 

participating in the harvest. Some data have been provided earlier which
 

tend to support, albeit to a slight degree, this contention: the small
 

decline in the wage bill -for harvesting (Table 11-6) and in the number of
 

workers hired for harvesting (Table II-16a).
 

The best evidence on the existence and impo7-tance of such a trend
 

of the sickle as against the ani-ani.could be data on the use 

Unfortunately the Survey collected data on harvest method for only three 

year., early in the 1970s: 1972 to 1974. It is obvrbusly risky to
 

attempt to discern trends over such a short period, but one can analyze
 



$what factors seem to affect sickle use and whether they are consistent
 

with the hypothesis that this technology will have increased use. 

Not only is the time series very short, it is also confused by the 

of a category labelled "other," which is ambiguous. Some
existence 

harvesting may be done by machines, but surely not 3-4% of all plots on
 

Java/Bali. But if both problems are ignored there is a distinct
 

area harvested by sickle for Java/Baliincrease, of almost 40%, in the 

However, even in 1974 the area so harvested remained
from 1972 to 1974. 

of the total (Table 11-20).
a small proportion (16%) 


larger, more
As expected the sickle is used more widely on 


units and more in the Other Islands than Java.commercialized operating 

The use of the sickle and of "other" harvesting methods, primarily 

covers more
machinery, is twice as widespread on the Other Islands and 


two to
than one third of all plots. For Java/Bali, the sickle is used 


three times as often on high yielding varieties as on traditional ones;
 

twice as frequently on the largest as on the smallest operating units;
 

and is used about twice as frequently by those using more chemical 

fertilizer than average as by those using below average amounts of
 

For the Other Islands the differences are similar withfertilizer. 


fertilizer use ind use of high yielding varieties: plots
respect to 


twice as likely to be harvestedusing the modern technology are about 

those with more traditional technology. But for

usiig the sickle, as 


reasons, the larger the area operated (harvested) by aunexplained 

it is to use the sickle. Ferhaps changes inhousehold, the less likely 

labor organization are a factor.
 



Java/lBal I Other Islnds 

Sickle Ani-ani Othet Sickle Ani-an i Other 

Categories 72 73 74 72 73 74 72 73 74 72 73 74 72 73 74 72 73 74 

All 11.7 14.9 16.3 83.3 82.9 80.7 5.0 2.2 3.0 24.1 37.8 32.4 65.3 58.1 62.4 10.6 4.0 5.2 

Seed varieties 

ligh yield 16 20 21 81 78 77 2 2 2 48 53 48 19 41 49 3 3 4 

Traditional 7 7 8 84 92 89 8 2 3 17 31 26 68 65 69 15 4 6 

Area harvested ! 

per household 

-.2 ha 8 12 12 89 85 84 4 3 3 25 42 34 65 67 60 10 4 6 

.2-.S ha 12 12 16 83 86 81 5 2 3 31 45 38 61 54 56 8 4 5 

.5-1.O ha 12 17 15 83 81 82 5 2 3 25 37 31 66 52 65 10 4 4 

1.0-2.0 ha 13 19 19 81 80 78 6 2 3 16 31 26 70 60 70 14 6 3 

2+ha 19 25 22 76 73 74 6 2 4 18 16 19 68 64 68 14 3 13 

Quantity of 
fertilizer/ha 

zero 9 7 11 79 90 83 12 3 6 16 27 
__,_ 

21 72 69 73 12 5 7 

0 to <'mean 9 10 12 87 87 85 4 3 3 51 54 43 47 43 56 (2) (3) (1) 

Mean to +1 SD 15 19 20 83 79 77 2 2 3 71 75 58 27 24 38 (1) (1) (4) 

> iean +1 SD 13 22 21 86 76 77 2 2 3 93 70 74 (7) 28 22 0 (1) (4) 

""
 
Actual Quantity of Pertilizer Used Per Plot 


8I( 8 14 23 2 14 28
141 153 1S4 123 110 12 46 106 lq7 66 58 




"Iable 11-21 

TilE EFFECT OF HARVEST. METHOD ON EMPLOYMENT AND TIlE WAGE BILL 

(percent) 

Java/Bali Other Islands 
Number of Sickle An£-ani Othrs Sickle Ani-ani Others 
ha'uiiily members S i 
harvesting/ha 72 73 74 72 73 74 72 73 74 72 73 74 72 73 74 72 73 74 

zero 19 27 32 77 70 65 4 2 3 25 41 35 65 53 53 10 6 7 

0.01-4 10 14 13 84 84 84 6 2 3 31 36 28 61 61 68 8 3 4 

4-6 10 10 10 85 89 88 5 2 3 25 42 33 66 54 61 10 5 6 

6-12 10 11 11 85 87 87 6 3 3 16 39 36 70 57 60 14 4 5 

12+ 6 8 9 88 90 89 6 2 3 18 35 37 68 60 57 14 6 6 

Number of
ired wrkers Sickle 

Java/Bali 

Ani-ani Others Sickle 

Other Islands 

Ani-ani Others 
harvesting/ha 72 73 74 72 73 74 72 73 74 72 73 74 72 73 74 72 73 74 

zero 7 9 11 76 65 85 17 6 5 20 37 33 65 59 60 16 4 6 

0,1-12': 20 24 27 68 72 68 12 4 5 28 43 32 65 54 64 7 3 4 

12-40 S 19 20 82 78 77 4 3 4 21 41 38 66 54 56 6 5 6 

40-80 15 16 16 85 83 82 3 1 2 25 17 18 71 76 79 (5) (7) (4) 

80+ 6 8 9 93 91 88 2 1 2 23 23 15 71 75 82 (6) (2) (4) 

"Note: parentheses indicate few observations.
 



It is therefore likely that as high yielding varieties spread and as 

more fertilizer is used, that is as commercialization of agriculture 

If
 
becomes more widespread, use of the sickle will continue 

to increase. 


the size of operating unit decreased with population pressure that would,
 

to
 
at least on Java/Bali, exert pressure in the opposite direction: 


greater use oL the ani-ani. But since fragmentation of land is a slow 

rapidly, one would expectprocess and commercialization can move rather 

and the shift from ani-ani to sickle to continuethe latter to dominate, 

beyond 1974.
 

This could have serious consequences if it substantially 
reduces the
 

work and income available to workers from participation in the harvest.
 

largely indirect and
Unfortunately the information 	on this issue is 


fragmentary. For Java/Bali it is reasonably clear cut that fewer harvest 

together (Table 11-21). The sickle 
workers and the use of the sickle go 

only 6-9% of the plots where a maximum of family members (12
is used on 


no familyor more) is available, but on 	 three times as many plots where 

the number of hired workers rises, thelabor is used. Similarly, as 


1
 

sickle is far less likely 
to be found.


use of the sickleworked on the harvest and theThe number of days 

the sickle is three times as great
9are inversely related. The use of 

when 2 or fewer days are used for harvesting than where there is work for 

and use of the
20 or more days. Similarly, the wage bill for harvesting 

2 For the Other Islands the
sickle are inversely correlated.


relationships tend to be similar, but are often less clear cut. 

0 
labor shows a relatively low use of the 

1 The category of zero hired 
plots where a great deal or4sickle, but that is 	 because these are the 

family labor is employed.
 
04 2. ain with the 	exception of those who hire no labor. 
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Table 11-22
 

THE EFFECT OF HARVEST METHOD ON LABOR USE: MEANS FOR JAVA/BALI
 

1972 1973 1974 1972 1973 1974 1972 1973 1974
 

Sickle Ani-Ani Other
 

Number of
 
family workers 1.1 1.2 1.1 1.9 1.9 1.9 1.6 1.8 1.6
 

Number of
 
hired workers 2.3 2.4 2.3 2.6 2.7 2.6 2.2 1.9 2.2
 

Number of
 
days worked 7.2 6.4 7.2 9.5 9.0 9.5 10.0 11.2 10.0
 

Table 11- 23
 

WAGE BILL AND HARVEST METHOD
 
(mean bill per plot in Rp)
 

Java/Bali Other Islands
 

Sickle Ani-ani Other Sickle Ani-ani Other
 

1972 6,007 6,394 2,894 3,265 2,817 1,085
 

1973 8,772 8,835 4,473 4,801 3,729 4,124
 

1974 9,648 9,764 7,270 4,835 4,530 2,874
 

Note: For Other Islands Standard Deviations are high and
 
reliability is low.
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Table 11-22 summarises the relationship be---een the use of the sickle 

and of labor. Quite consistently there is less labor, and especially 

family labor, used with the sickle than the ha=dknife. 

The best indication of the consequence for iabor income uf a shift 

from ani-ani to sickle is the difference in the wages paid harvesters. 

This turns out to be as expected: greater for the ani-ani, but the 

differences are generally not at all significant: about 1% in two of the 

three years. This is difficult to explain, since the whole purpose of 

shifting. to the sickle is presumed to be a substantial increase in 

!:andowner ;nrcome at the cost of harvest labor income. This strange 

result could be due to bias, if informants report the same labor share 

for harvesting done by sickle and ani-ani, regardless of the true 

situation. The sample is very large, however, so one would have to 

assume widespread and consistent error. Another possible explanation 

could be that as use'of the sickle was increased, landlords did not
 

reduce the wage paid in line with reduced harvest work, but instead 

increased other unpaid work expected from the same persons. That is, the 

harvest wage remained nominally unchanged but now compensated workers for 

additional work done in planting or weeding. Third, it could be that 

landlords reduced the traditional harvest share only slowly and in fact 

c ntinued to pay as much as before to harvest labor. Fourth, it appears 

(Table II-22)that the reduction was principally in family labor, which 

would have no effect on the hired labor wage bill. Fifth, the units 

using more fertilizer and high yielding varieties presumably had higher 

yields. Therefore a lower share of a greater total h'arvest could give
 

harvest workers the same absolute wage bill as a greater share of a 



100im 11-a-w 

LABOR DAYS PER IECTARE BY ACTIVITY AND SEED VARIETY
 

Total 
Plowing Boeing Planting Weeding Preharvest Harvest Total Other 

Java/Bali 
1976: Modern 15.0 63.3 47.2 66.0 191.5 76.4 267.9 26.6 

Local 12.6 69.9 44.3 60.2 187.0, 73.8 260.8 20.5 
Average 14.3 65.3 46.4 64.3 190.3 75.6 265.9 24.8 
F (28.5) (22.4) (14.1) (24.6) (1.7) (5.7) 

1977: Modern 
.Local 

15.3 
13.4 

56.3 
68.0 

45.0 
41.4 

62.2 
61.5 

178.8 
184.3 

69.4 
74.8 

248.2 
259.1 

20.0 
24.1 

Average 14.8 59.7 43.9 62.0 180.4 71.0 251.4 21.2 
F (14.9) (84.5) (20.9) (0.3) (5.5) (3.8) 

1978: Modern 14.5 54.5 45.0 62.2 176.2 67.4 243.6 24.2 
Local 14.0 63.8 43.0 63.3 184.1 71.2 255.3 20.6 
Average 114.4 56.8 44.6 62.5 178.3 68.4 246.7 23.5 
F (1.3) (60.3) (8.0) (0.8)" (3.9) 

Other Islands 
1976: Modern 16.9 47.6 35.5 41.7 135.7 33.3 189.0 7.4 

Local%, 15.6 39.3 45.1 51.9 151.9 83.3 235.2 15.5 
Average 15.1 40.2 41.1 47.6 145.0 70.6 215.6 12.0 
F (0.6) (1.0) 24.9 (19.7) (18.3) (4.1) 

1977: Modern 13.1 38.0 32.0 39.3 122.50 46..0 168.5 9.0 
Local 14.9 47.5 45.7 54.6 162.70 73.5 236.2 19.5 
Average 14.2 43.3 37.7 47.8 145.00 61.2 206.2 14.9 

(4.2) (11.8) (61.3) (48.7) (29.3) (4.1) 

1978: Modern 15.9 39.3 32.7 43.4 131.3 57.8 189.1 8.3 
Local 15.8 38.9 39.5 43.8 138.0 74.G 212.0 14.1 
Average 15.8 . 39.1 36.0 43.8 134.5 64.5 199.0 l1.l 

F 0 (0) (13.i) (0) (3.8) (3.8) 
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smaller harvest. Finally, changes in labor organization, under which
 

workers are compensated at harvest time for work done previously, could
 

be a major factor.
 

More likely some combination of all six explanations describes what
 

happened. As a result there may be less of an impact than feared on
 

labor income from the shift which seems to be taking place from
 

harvesting with the ani-ani to harvesting with a sickle. Nevertheless
 

with commercialization there appears to be a shift to a technology which
 

requires less labor and which, with some lag, is likely to reduce labor
 

income.
 

There is a far closer relationship between the use of er" methods
 

of harvesting and labor use/labor compensation. Presumably "other"
 

methods involve primarily or exclusively the use of machinery. Total
 

labor compensation for the'e methods is substantially less than for
 

either sickle or ani-arAi (Table 11-23) as one would expect. There is
 
4
 

also a sharp inverse relationship between the number of hired workers and
 

the use of "other" harvest methods, but this is a less clear cu "
 

indication of low labor use than the relationship to the Lotal wage
 

bills. Machines are used for harvesting, primarily on large (above 2 ha)
 

units on the Other Islands (Tables 11-21 and 22) as one would expect. As
 

a result labor use and the wage bill are far less per hectare than on
 

smaller units in Java.
 

g) Seed Varieties and Labor Use
 

It would obviously be very valuable if data were available beyond
 

1974 for the relative role of sickle an. ani-ani in harvesting. For the
 

more recent years one can relate labor use to a variety of other factors
 

and it would have been useful if it were possible to analyze as well this
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important aspect of employment. But data on harvest methods were not 

collected after 1974.
 

Another important factor in labor use, it has been widely assumed, 

was the shift to modern seed varieties. Surprisingly it apparently did 

not affect labor use in Java/Bali. One might expect that modern seed 

varieties would, on the one hand, involve more labor because they yield 

greater returns to better land preparation, more fertilizers and 

pesticides, and more careful planting and weeding. In addition the 

higher yie!.ds should also require more labor. On the other hand they 

might be accompanied by greater commercialization and a shift to a less
 

labor intensive technology, especially in harvesting. The net effect of 

these two tendencies might cancel. Indeed over the three years for which 

data on labor-days are available it is difficult to discern any clear 

difference in a simple comparison of seed varieties. Modern varieties
 

seem to involve more days in plowing, but fewer in hoeing, perhaps more 

in weeding and "other," and fewer in harvesting. But the differences are 

neither large nor consistent for all three years. 

For the Other Islands, however, the local varieties clearly and 

consistently involve more labor, in one year by as much as 40%. Except 

for land preparation the difference is quite consistent for all years and 

activities. It is not clear why this should be so, but it may have to do 

with the size of unit using the different varieties. 

All of these data are on a per crop basis. Modern variecies, with a 

shorter growing season, can permit increased mult'ple" cropping of rice, 

with a consequent increase in labor use. This issue was addressed
 

earlier.
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In order to analyze interrelated variablen in employment, it is 

obvir isly better to move beyond simple cross-tabulation to multiple 

regression. That is the subject of the next section. 
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Factors in labor use -- regreszion analysis 

A variety of factors that might be expected to affect labor use can 

now be summarized and their relationship explored ili a set of regressions 

for the different labor operations. Despite the noise in the data, the 

one would expect.results are very largely what 

The basic regressions, shown in Tables 17, are the primary source for 

the following discussion. The R in these regressions are quite low, 

ranging from 0.13 to 0.36 for different operations and regressions. 

Clearly they explain only a fraction of the variance. The principal
 

C. --tted rbs - -ar-aber which are inadecuatelv reDresented, in 

rough order of importance, are probably: 

(a) quality of land: the double cropping variable is primcrily a 

proxy for irrigation, but is far from fully capturing the inherent 

product.vity of land. Presumably the more fertile the land the more 

labor it can efficiently use.
 

(b) other elements in total factor productivity or efficiency:
 

differences in management, in labor quality and in cost of capital all
 

affect the (marginal) productivity of labor and therefore the magnitude
 

of profitable labor use. We have no direct information on these
 

variables. We are not even abl' to distinguish male from female labor
 

and adult from child labor. 

(c) the number of family members available per hectare operated: if 

the opportunity cost of family labor is less than the cost of hired 

labor, as discussed earlier, then the more family members are available
 

the more labor will be used. We have an estimate of the f"mily members
 

actually employed on different.operations. This is unadjusted for age
 

and sex. More important, we do not know how many family members are
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A family member who is'available full
 
available for agricultural 	work. 

farm shows up as one person, but so does 
on familytime to work the 

a week.another family member who can work only day 

the predictive andomitted variables do not affectOf course, these 

corre­variables if the Lw sets 	are not
analytical value of the included 

the effect on ehiployinent
That is, we can draw conclusions aboutlated. 

time, or of increased fertilizer use, or of other 
of wage changes over 

among farms with respect to 
changes in analysed variables if variations 

excluded factors cancel out.
 

of worker daysinversely related.tothe number
(i) The real wage is 

In all cases the relationship is highly
for every operation. 


This is as one would expect. With a coefficient averaging

significant. 


around 0.3 every percent difference in the wage results 
in a roughly
 

quite a powerful
one-third of a percent decline i,, total labor used, 

effect.
 

The implied elasticity would mean that the 
total real wage bill rises
 

not change.
with the wage rate, if the proportion of family labor does 

a rise in real 
That is, workers as a group would be better off with 

3% for 
wages, because employment 	 in rice agriculture declines by only 

if a rising wage leads to 	the 
every 10% increase in wages. But 

of family labor for hired workers, as it well might, the 
substitution 

wage bill could decline when the wage rate rises.
 

(see
abouL half the labor is provided by family members

On Java/Bali 

quartersOther Islands it is more than three
Table 15a) and for the 



Tablo aI-25n
 

LABGR USE REGRESSIONS - JAVA/BALI 

(Dependent variable: number of person-days per hectare*) 

Indcp':t. 

Vars. Inter. 

Real 

Wage* 

No. 
Fam. 

lWkrs. 

Size 
of 

Oper.* 

Quant. 
Chem. 

Pert. 

Other 
Non-lab. 
Inputs 

Seed 
Var.+ 

Dbl. 
Crop.+ Damage+ Yield* 1977+ 1978+ 

2 

R 

PLOWING 
Coeff. 
t-stat. 

3.18 
(23.4) 

-0.45 0.24 -0.14 
(-33.7) (15.9) (-9.7) 

0.00059 
(5.5) 

0.026 
(1.9) 

0.02 
(0.9) 

0i 
.(-716)

(5.6) -

.. 

-

-0.20 

-7.6 

-0.09 
(-3.6)
( ) 

0.23 

HIOEING 
Coeff. 
t-stat. 

4.6 
(40.6) 

-0.23 0.15 -0.038 
(-15.1) (20.8)'(-2.7) 

0.00039 
(9.3) 

-0.088 
(-7.4) 

-0.17 0.21 
(-8.7) (12.3) -­

--­__ 

_.. . 

0.029 
(0.02
(1.3) 

0.027 
01.02

(1.2) 

0.16 

PLANTING 
Coeff. 
t-stat. 

3.80 
(48.0) 

-0.36 0.053 -0.063 0.00076 

(-34.6) (i:Z.4) (-6.6)' (11.2) 
-0.012 
(-1.5) 

0.095 
(6.7) 

0.026 
(2.2) -

0.0044 
-0.3) 

0.045 
(2.9) 

0.20 

WEEDING. 
Coeff. 
t-stat. 

4.03 
(39.2) 

-0.26 0.087-0.039 
(-19.9) (16.2) (-3.2) 

0.00084 
(9.7) 

-0.034 
(-3.2) 

0.052 0.15 
(2.9) (10.0) 

0.00032 
-(0.0) -

0.071 
3.4) 

0.11 
(5.7) 

0.13 

HARVESTING (a) 
Coeff. 4.31 
t-stat. (33.5) 

-0.13 
(-6.2) 

0.023 -0.14 
(5.3) (-9.7) 

0.00089 
(8.3) 

-0.052 
(-3.9) 

-0.032 
(-1.4) 

0.17 
(8.8) 

0.11 
-(5.9) 

-0.001 
--- (0.0) 

-0.029 
(-1.2) 

0.06 

IARVESTING (b) 
CoefE. 1.64 
t-stat. (10.3) 

-0.20 
(-10.2) 

0.026 -0.091 
(6.4) (-6.5) 

0.0004 
(3.8) 

-0.082 
(-6.5). 

-0.079 
(-3.7) 

0.12 
(6.5) 

-0.11 
(-5.8) 

0.41 0.11 
(26.4) (4.3) 

0.051 
(2.21 

0.15 

* In log form 

+ Dummy variable 



Table II-25b
 

LABOR USE REGRESSIONS - O'I1lER ISLANDS
 

(Dependent variable: number of person-days per hectare*)
 

No. Size Quant. Other
 
Indep't 
 Real Pam. of Chem. Non-lab. Seed Dbl.
 
Vars. Inter. Wage* Wkrs. Oper.* Pert. Inputs* Var.+ Crop.+ Damage Yield* 1977+ 1978+ R2
 

PLOWING
 
Coeff. 3.61 -0.33 0.11 -0.18 - 0.00015 -0.01 -0jl4 0.083t' 
 --- 0.32 -0.26 0.24
 
t-stat. (5.5) (-5,6) (1.5).. (-3.0) (-0.3) (0.1) (-1.5) 
 (0.9)-- --- (2.5) (2.3) 

IIOEI1NG
 
Coeff. 4.43 
 -0.21 0,13- -0.059 0.0018 -0.11 -0.045 0.15 
 --- --- 0.092 -0.14 0.18t-stat. (7.2) (-2.8) (4.9) (-0.9) (3.4) (-1.6) (-0.5) (1.8) -- --- (0.8) (-1.2)
 

PLANTING
 
Coeff. 3.70 
 -0.29 0.13 -0.03 0.0014 -0.055 0.074 0.0097 --- 0.12 0.084 0.27
 
t-stat. (10.9) (-6.1) (7.2) (-0.8) 
 (4.7) (-1.5) (1.4) (0.2) - "- ... 
 (1.6) (1.2)
 

IWEEDING
 
Coeff. 4.80 
 -0.47 0"16 0.0076 0.0022. -0.095 -0.047 
 0.071 -0.29 --- -0.11 -0.081 0.36 
t-stat. (11.4) (-8.3) (6"4) 
 (0.2) (6.0) (-2.1) (-0.68) (1.1) (-5.0) --- (-1.3) (-1.0) 

IIARVESTING (a)
Coeff. 3.72 -0.22 0"066 
-0"12 0"00055 0.022 -0.12 -0.10 -0.083 --- -0.093 0.065 0.12 t-stat. (7.6) (-3.1) (3.3) (-2"2) (-3) (0.4) (-1.5) (-1.5) (-1.3) --- (-0.9) (0.7)
 

IIARVESTING (b)"

Coeff. 1.58 -0.29 
 0.07 -013 -0"00023 0.0087 -0.14 -0.12 0.21 
 0.32 0.0002 0.19 0.19
t-stat. (2.6) (-4.0) (3.6) (-2"4)(-0"5) (0.2) (-1.8) (-1.7) (-3.1) (5.4) (0.0) (2.0)
 

* In log form
 

+ Dummy variable 
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(Table 15b). Since hired labor is treated largely as the residual, the
 

effect of wage changes on employment of hired labor would be more 

dramatic than on total labor. Stagnant agricultural wages in the 1970's
 

have therefore played a major role in facilitating the continued
 

absorption of lai'or in agriculture. The opposite is presumably also
 

true: the need to absorb large numbers of the new entrants into the 

labor force in agriculture has resulted in stagnating wages. 

The consistently negative, and statistically significant,
 

relationship between real wages and employment also suggests that even
 

for Java economic factors play a major role in employmnent'decisions. The 

Ja. as c---- vatirv li -K s conterDarts elsewhere, does pay attention 

to labor costs, not just to traditional obligations to hire labor.
 

(ii) Family labor and size of operating unit are related and greatly
 

affect total labor use, as discussed earlier. The number of family 

members, normalized for size of operating unit, participating in each
 

operation is consistently and significantly positively related to total c
 

labor use. Earlier we discussed reasons why a larger number of family
 

members available per hectare is fikely to lead to greater labor use:
 

primarily the lower opportunity cost of family, as against hired, labor.
 

There is no need to repeat these arguments.* The relationship between the
 

number of family members and total labor is strongly in evidence in
 

multiple regressions for both Java/Bali and Other Islands.
 

The smaller the (adjusted) size of operating unit, the larger the
 

number of family members likely to be available per plot and the more 

working days they will be able to devote to each plot. The number of
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family members working on each operation (normalized for size of unit) is
 

a separate variable, but we have no data on the number of days they have 

available. As indicated earlier (Tables 17) the number of family members
 

per hectare varies less with size of operating unit than the number of
 

days worked. That is as one might expect: even if a family operates 3 

hectares, some male family member is likely to participate in hoeing and 

some female member in planting, but they are likely to spend fewer days
 

than in a family that operates only a half-hectare unit. Since size of 

operating units and family-labor-days are inversely related, size of
 

operating unit serves as a proxy for family- labor-days. For that reason.
 

and because larger units may have somewhat less productive land despite
 

our attempt to adjust for this, and possibly because there are genuine
 

economies of scale, an inverse relationship exists between size of
 

operating unit and labor use. This relationship remains in the
 

regression even when it includes as other explanatory variables both the
 

nunber of family members and double cropping, the latter as a proxy for 

land quality and the presence of irrigation. However, while it is
 

statistically significant for Java, for the Other Islands it is
 

significant only for plowing and harvesting. Since the number of family
 

members and farm size are strongly inversely related (the correlation
 

coefficients range between -0.37 and -0.52) one would expect that the 

inclusion of a separate variable for number of family members would
 

reduce the significance of the relationship between size of operating
 

unit and the labor used. That it remains generally significant suggests
 

that factors other than the availability of family labor play a role in
 

greater labor use by smaller units.
 



LABOR USE REGRESSIONS - JAVA/BALI 

Indept. 
Vars. 

PLOWINGCoeff. 
t-stat. 

Inter. 

2.70 
(18.3) 

(Dependeit variable: number of person-days per hectare*) 
No. Quant. OtherReal Fao. Size of Chem. Non-lab. Seed Dbl.IVage* 1Vkrs. Oper.* Fert. Inputs Var.+ Crop.+ Damage+ Yield* 

-0.44 0.24 0.18 0.00053 0.0045 0.033 -0.015 ---(-32.9) (16.1) (4.4) (4.9) (3.2) (1.9) (-0.() --- ---

Plot* 
Area 

-0.35 
(-8.3) 

1977+ 

-0.20 
(-7.7) 

1978+ 

-0.085 
(-3.5) 

R2 

0.24 

IOE INGCoeff. 
t-stat. 

4.41 
(35.7) 

-0.23 
(-14.8) 

0.15 0.086 
(20.8)" (2.4) 

0.00086 
(9.0) 

-0.080 
(-6.7) 

-0.17 0.16 
(-8.5) (7.6) 

---

---

---

--

-0.14 
(-3.8) 

0.028 
(1.2) 

0.028 
(1.3) 

0.16 

PLANTI ICoeff.G 

t-stat. 

IV.EIDING 
Coeff. 
t-stat. 

3..68 
(42.6) 

3.92 
(35.1) 

-0.36 0.053 0.021 
(-34.3) (12.3) (0.8) 

-0.26 0.087 0.036 
(-19.8) (16.1) (1.1) 

0.00074 
(10.9) 

0.00083 
(9.5) 

-0.0077 
(-0.9) 

-0.03 
(-2.8) 

0.098 
(6.9) 

0.055 
(3.0) 

-0.006 
(-0.,I) 

0.12 
(6.4) 

---

... 

-0.0001 
(-0.07) 

---

... 

. 
---

-. 

-0.093 
(-3.5) 

0.083 
(-2.4) 

0.0036 
(0.2) 

0.071 
(3.4) 

0.046 
(3.0) 

0.11 
(5.7) 

0.02 " 

0.13 

IARVESTING
Coeff. 
t-stat. 

(a)
4.21 
(30.1) 

-0.12 
(-6.1) 

0.023 
(5.2) 

-0.077 
(-1.9) 

0.00087 
(8.2) 

-0.048 
(-3.6) 

-0.30 0.14 
(-1.3) (6.0) " 

0.11 
(5.8) 

---

---
-0.073 
(-1.8) 

-0.0013 -0.027 ­

(-0.1) (-1.1) 
0.07 

HI,RVIESTING (b).Coeff. 1.54 
t-stat. (9.2) 

*In log form. 

-0.20 0.026 
(-10.0) (6.4) 

-0.027 
(-0.7) 

0.00038 
(3.7) 

-0.079 
(-6.1) 

-0.077 0.09] 
(-3.6) (4.1) 

-0.11 
(-5.8) 

0.41 
(26.4) 

-0.072 
(1.8) 

0.11 
(4.2) 

0.052 
(2.2) 

0.15 

+lummy variable. 
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However, when plot size is introduced as a separate variable 
(Tables
 

the variable for size of operating unit changes sign and becomes 
-26), 

with labor use, for all operations on Java/Bali
positively correlated 

except for harvesting, although is is statistically significant only for 

Islands the size of operating unit is
plowing and hoeing. For the Other 

use only for hoeing and planting, but
positively correlated with labor 

the relationship is not statistically significant. However, the
 

generally
correlation between size of operating unit and size of plot is 

Of course, as a result plot size is also strongly and

0.9 	 or higher. 

most
negatively correlated with labor use and seems to pick up of the 

negative relationship between both size of operating unit 
and plot size
 

with labor use. But analytically it is more likely that the size of
 

r'lot
 
operating unit, rather than the size of plot, affects labor 

use. 


use because there may be some economies of
size could reduce labor 

scale. But it seems implausible that these economies, primarily
 

great enough reduce laborthe plot boundaries, are 	 to
turn-around time at 

use by 7% to 35% when plot size doubles, as the coefficients 
for
 

What is more plausible is that three factors are
 Java/Bali indicate. 


most significant in the negative correlation of both 
size of operating
 

unit and plot size with lab6r use:
 

i) the larger size of both operating unit and plot in 
areas of
 

inherently lower land productivity or fertility, with 
fertility
 

inadequately captured by the double cropping variable.
 

(ii) the greater availability and lower perceived and actual 

opportunity cost of family labor days on smaller units, 
imperfectly
 

captured by the variable for the number of family members.
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(iii) economies of scale which may exist for either operating units 

or plots or both.
 

Given the information available there is no good basis for distinguishing
 

the importance of these effects, nor to determine whether they are 

related primarily to plot or operating unit size. 

But it is clear that for one or more reasons the smaller units with 

more family members available provide more total employment. Therefore 

if population pressure increases in the rural areas, more labor can be
 

and will be absorbed as operating units shrink and more family members
 

become available for work.;-! ... ...... 

Conversely, if there is any tendency for the formation of larger
 

units, as some small holders lose their land, employment will decline.
 

-fore serious is another conclusion stressed before: hired labor is 

apparantly treated very much as a residual; the more family mcmbers are
 

available the fewer workers are hired. If the rapidly increasing
 

population cannot find better paid employment outside agriculture, an
 

increasing number of family members will indeed become available for work 

on many agricultural holdings. Hired workers will then find even fewer 

days of work than now. They would compete even more fiercely for the 

remaining work in agriculture and will inexorably be pushed into 

non-agricultural work with low pay and productivity: gathering wood, 

paper and cigarette butts, petty trade, bicycle rickshaw driving and so.
 

on.
 

(iii) The effect of increased use of inputs -- fertilizer, seeds, 

irrigation, machinery, etc. -- might be to increase or to'rcduce the need 

for labor. On the one hand fertilizer, high yielding seeds and 



irrigation water can require additional work to use and can justify 

fidditional labor for more careful land preparation, planting and weeding, 

since the marginal product will rise. On the other hand, their use 

implies increased commercialization of agriculture and with it a 

decreased willingness to use any labor whose cost exceed its marginal 

product. In "traditional" agriculture excess labor may be used for 

other, "traditional," reasons. And, of course, some inputs are not 

complementary to labor but are substitutes, notably machinery and 

bullocks. Finally areas with less fertile land which tend to use less of 

such inputs as fertilizer also are areas with less opportunity for 

off-farm employment. Therefore they may use more family labor in rice 

agriculture. The result would be a, non-causal, inverse relationship 

between labor use and commercial inputs. Given these offsetting 

tendencies, the regression analysis shows the expected mixed effects. 

The increased use of chemical fertilizers is consistently accompanied
 

for harvest labor in the Other Islands,by increased use of labor (except 

when, and only when, yield is introduced as a separate variable).
 

Whatever the relationship of chemical fertilizer use to co;mercialisation 

and of commercialisation to lower employment -- if any -- the positive 

effects of greate-i fertilizes use outweigh them. But the effect on 

employment is, unfortunately, not likely to be great. First, on 

Java/Bali average fertiliser use is already close to 200 kg/ha, against a 

recommended 250 kg/ha. So there is limited scope for increased 

fertiliser use. Second, a coefficient averaging 0.0008 implics a 

negligible increase in labor use even if the average application of 
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fertiliser increases by 50 kg/ha*, so the effect on employment 
of greater
 

fertiliser use is likely to be negligible.
 

Other non-labor inputs include primarily other fertilizer (animal and
 

Their effect might be
 green manure) pesticides, and bullock use. 


expected to differ for different operations. Indeed for plowing the
 

relationship for Java/Bali is (significantly) positive, for hoeing 
it is
 

the more labor is
negative. For plowing the more bullock power is used, 


required. Greater use of non-chemical fertilizers could also increase
 

For both reasons a positive corelation
the task of land preparation. 


between inputs (other than laiorandcheric.a.l fertilizer) and employment
 

in plowing is logical and is found for Java/Bali (for the Other Islands
 

the relationship is statistically not significant). On the other hand
 

hoeing, since these are to a degree substitutes. In fact, 	the
 

as expected,
relationship between other non-labor inputs and hoeing is, 


negative and significant for Java/Bali (negative but not significant for
 

the Other Islands).
 

For other operations the variable also generally has a negative
 

coefficient and tends to be significant. Here again, increasing use of
 

machinery, and herbicides raises ominous prospects for future labor
 

demand.
 

like chemical fertilizer in their

Modern, high vielding seeds are 


potential for raising labor use because it pays to have more careful 
land
 

preparation, planting and weeding, but they may also be accompanied 
by
 

In fact, the relationship differs for
increased commercialization. 


*Labor days, the dependent variable, is in log form, while fertiliser
 

use is-in kg, not logged.
 



weeding (both statistically"For planting,differert zp.rations. 

Other Islands 
and plowing on Java/Bali and planting on the 

significant) 

the high yielding varieties. These 
use withthere is yreater labor 

l1ocing and
 out with greater care.
to be carriedoperations appear 

fewer person-days with high
the other hand, involveharvesting, on 

The negative relitionship is
varieties.than with traditional,yielding, 

forand approaches significance(for Java/Bali
statistically significant 

when yield is included in the 
Other Islands)harvesting for the 

harvesting regression. 

The most reasonable explanation 
for these relationships is probably
 

For Java/Bali where labor is inexpensive, 
especially when
 

as follows. 


cost of family labor, it pays to 
the opportunitythe relevant cost is 

devote more labor to land preparation, 
careful planting and weeding for
 

However, with more 
Yielding Varieties (HYV).

Le more productive High 

As for
 
:ffort on plowing, there is less 

need for hoeing later. 


labor employed than needed to bring in 
there may already beharvesting, 

necersarily increase 
to the land owner, does not

So the returnthe crop. 


the more commerciallyHYV. However,used on plots with
if more labor is 


use less labor inteasive
 
who have adopted HYV also

land ownersoriented 

1IYV andSo for harvesting, 
methods (e.g., sickles, see 

Table 11-20). 


But since IIYV 
labor use are negatively correlated 

per unit of output. 


muted when yields are 
this negative relationship is 

give higher output, 

When yield is introduced as a separate 
variable,
 

not taken into account. 


measure of
doubles and so es the 

of labror use more than
the coefficient 

significance.
 



more expensive, particularly when
For the Other Islands labor is 

taken of the likelihood that most additional labor will be 
ccount is 


is probably fully utilised. (Table 18b)

hired,since family labor 

operations to add labor 
Therefore it apparently does not pay for most 

when high yielding varieties are employed. The only exception is
 

careful planting yields enough of a
planting, probably because more 

cost. For most operations there is no
 return to warrant additional labor 

between seed varieties and laborrelationshipstatistically significant 

For hazvesting the negative relationship comes closest 
to
 

use. 


to those discussed above withfor reasons similarSigificance, probably 

respect to Java/Bali.
 

of increasing use of
Table 27 shows Lhe significance for employment 

of labor days used for different operations
HYV on Java/Bali. The number 

(Table 11-23) is multiplied by the coefficient for that operation 

(percent) in all cases where reasonable statistical significance 
is
 

For harvesting we used the 
indicated by a t-statistic of at least 1.4. 


are concerned with the
regression which does not include yields since we 

the effect of the increase in yields
of HYV on labor use includingeffect 

which results from HYV.
 

Table 11-27
 

Labor Use of a Shift to HYV SeedsThe Effect on 

No. of Days Coefficient Change in Labor Use 
Not significant14.3
Plowing 


-11.1
65.3 -0.17Hoeing 

4.4
0.095
46.4
Planting 

-3.3
0.052
64.3
Weeding 

-2.4-0.032
75.6
Harvesting 

-Total/Net Effect (265.9) 



The implication for the future is that as commercialisation proceeds, 

accompanied by the near universal adoption of high yielding varieties, labor 

use on Java/Bali is likely to decline. For every hectare shifting fron 

traditional to HYV seeds, labor use is estimated to decline by nearly 6 

person-days or 2.2%. However, since about three quarters of plots have 

already shifted to these seeds, further shifts are likely to have only a 

limited impact. 

The double-cropping dummy is used in part as a proxy for irrigation. One 

would expect that double cropped land, generally irrigated and wore fertile, 

us~ z r_ !abet. The coefficient is indeed positive and significant for all 

operationson Java/Bali. It is also positive, although not significant, for 

the Other Islands except for harvesting. We have no very good explanation for 

the aberrations for harvesting for the Other Islands.
 

However, the negative correlation is not statistically significant and may 

be due in part to the correlation of double cropping with other variables that 

reduce harvest labor use. (correlation coefficients of 0.35 with HYV seeds). 

But the main conclusion stands: with the spread of irrigation labor use is
 

likely to increase, perhaps by about 10%, given the typical coefficient. 

For all non-labor inputs combined one can conclude that the spread of 

fertilizer and irrigation tends to increase labor use, that of machinery and 

high yielding varieties to decrease it slightly. In one sense these are not
 

very startling results, to be sure. However, they provide some basis for 

speculating on the total impact of inputs on labor use. Taking account of the 

compensating effects of different non-labor inputs and of the relatively low 

coefficients for these variables one can conclude that increased 

commercialisation and development may not have much of an effect on labor 
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use of high yielding
limited scope for increasing the 

se. There remains 


if one takes account of the
 
tarieties and of fertiliser on Java/Bali, 

have already been adopted. On the other handIxtent to which they 

has a good deal of scope on these islands. The speed
irrigation still 

and scope of mechanisation, and 
especially of 	hand tractors, is unknown.
 

as of modern inputs spreads the 
One can therefore speculate. that the use 

very great.impact on employment will not be 

at least 
(iv) 	Croo damage and yields could affect labor use, in 

rice crop has sufferedareasharvesting. Iii some years and in some the 

plant hopper (wereng), A dummy variable 
severe damage from the brown 

plots from those not damaged. One would expect
distinguishes damaged 

labor used in the harvestmost effectthis variable to have of its on 

and, to lesser extent, on operations late in the crop cycle, such as 
a 


at the time of
veeding. After all, 

Table 11-28
 

Means of Selected Variables in Labor Use Regressions: 

Rice Plots Only
 

Other Islands
Java/Bali 


46%

%with high yielding varieties 	 73% 

38% 73%
 
% double cropping 

67 
Kilograms of fertiliser 	 186 

will be any
way of knowing whether there 

Plowing there usually is no 

So there should be littledamage to the crop and, if so, how much. 

Early 
effect on the early operations: plowing, hoeing,and planting. 
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operations could be affected only if cultivators respond to damage or
 

lack of damage to the fields of neighbors who planted earlier.
 

Harvest labor would be reduced by any decline in yields, not just the
 

decline due to crop damage. For this operation therefore yield has been
 

introduced as a separate variable. The introduction of yield as a
 

separate variable should reduce or eliminate the significance of the
 

damage variable and might affect other variables.
 

Since damage takes a value of zero and no damage takes 1 in the 

regression, one would expect a positive correlation if damage reduces 

labor use. In the basic regressions (Tables 25) the expected correlation­

exists for harvest labor on Java/Bali when yield is not a separate 

variable. But when yield is added the coefficient changes sign. (Both 

These results are not unreasonable.
results statistically significant.) 


They suggest that when yields drop as a result of crop damage, less labor
 

is used. But the reduction in labor use is less than the reduction in
 

yields. Presumably some cultivators devote extra labor to get all the
 

rice harvested to compensate in part for lower yields. Others can not
 

fully adjust their labor to the lower yields because there is little
 

flexibility in family labor and even for some hired labor flexibility is
 

limited by traditional arrangements or arrangements made before the
 

extent of damage is known. So for Java/Bali the effect of damage on
 

harvesting is quite reasonable. For weeding, there is no significant
 

relationship. That too can be readily explained: at the time of weeding
 

damage could not be foreseen.
 

For the Other Islands the comparable regressions show damaged plots
 

to use more labor in weeding and in harvesting than undamaged plots. The
 

relationship is significant for weeding and for harvesting with yields
 



included in the regression 	and not quite significant if yields are 

excluded. For harvesting with. yields as a separate variable this result 

is consistent with those for Java/Bali and presumably has the same
 

explanation. But for weeding and harvesting with yields excluded, it is 

One coulddifficult to explain why damaged plots would use more labor. 


damage is threatened or hasprovide a rationale for these results: when 

occurred, cultivators attempt to counteract it and to salvage what they
 

can by greater labor effort. But this effect does not exist on
 

family labor more readily
Java/Bali, where 	labor is cheaper and 

available, so why should it exist for the higher cost labor of the Other 

to admit that we have no good explanation for the effectIslands? Better 


of damage on the Other Islands.
 

The effect of yield is quite unequivocal. In all harvest
 

In the basic regression
regressions as yield increases so does labor. 


(Tables 25) coefficients are 0.4 for Java/.Bali and 0.3 for the Other
 

Islands. They indicate that as yields rise over time, demand for hired
 

labor, which is about one third of total labor, will rise quite
 

substantially, especially in labor abundant Java/Bali.
 

(vi) Differences among the three years exist. While they are not 

consistent 	 for the different' operations, labor use seems to have been 

in the later years. Note that yields were high in 1976,generally higher 

the base year for the comparison, lower in 1977 and in between in 1978 

(see Table 1-8). 

in 1977 andOnly plowing used significantly less labor in Java/Bali 

1978 than in 1976. It is possible that lower rainfall -- one possible 

reason for lower yields --	 in the later years discouraged some 

the cost of hiring bullocks for plowing.landholders from 	 incurring 



Labor used in other operations on Java/Bali is generally higher in
 

the later years, when yields were less, and the difference is generally
 

statis- tically significant. It may be that this extra effort,
 

particularly in weeding, represented an attempt to compensate for less
 

a
favorable circumstances. For harvesting when yield is included as 


variable, the partial adjustment for lower yields, discussed earlier,
 

would explain the higher labor use. The contrast is striking with lower
 

labor use when yield is ignored.
 

For the Other Islands yields declined much less in 19,7 and 1978 

compared to 1976. The dummy variables for the later years tend not to be
 

statistically significant. The only significant variables for the Other
 

Islands are for plowing and harvest labor in 1978, when yields are
 

introduced as a variable. The Other Islands do not have much labor with
 

a low opportunity cost as does Java/Bali. Most cultivators there are 

also less desperate to make up for bad weather or pests by increased 

labor effort. This is speculation, but it does provide a logical, even 

if not necessarily correct, explanation for extra work during bad years 

on Java/Bali and no extra work during less bad years for the Other
 

Islands.
 

to(vii) Summarising the re-ression results one needs stress that 

much of the variance in employment remains unexplained. Moreover, there 

undoubtedly is a lot of noise in the regression analysis, there are some 

discrepancies in the results and the coefficients are not firm. But 

several quite firm conclusions are warranted, although the numbers 
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are not firm at all. rirst, several factors tend tossociated with them 

increase labor use: 

increase of yields apparantly raises
 -- rising yields. A 10% 


harvest labor by 4% 

Multiple cropped land
 
-- expanding irrigation or multiple cropping. 

uses about 15% more labor per crop(has a coefficient which suggests it) 


than single cropped 

An increase of one
 
-- increasing availability of family labor. 

family member per hectare apparently increases labor use by about 
5% 

-- a reduction in average size of operating unit or-plot results 
in 

of about 7%.increased labor use 

real wage would have the greatest consequence, raising
-- a declining 


by nearly 30% of the decline.
employment 

further reduce the size of already small
It is not desirable to 


nor to increase the number of family mcmbers
operating units (or plots), 


And it certainly
per hectare, since their productivity is already low. 


So the only desirable means
is not desirable to decrease the real wage. 


for increasing labor in rice agriculture are to expand irrigration 
and to
 

But their effect is rather limited. It is unlikely that
raise yields. 


year, which should increaseyields can be raised by more *than 4% a 

third of allSince harvest labor is roughly oneharvest labor by 1.6Z, 

rise only 0.5%. If double cropping, now abovelabor, total labor would 

the past trend, total
50% on Java/Bali were to increase by 2% a year, 

(2% of the land x 15% increase in labor.
labor used would rise 0.3% 


and are roughly weighted averages of
J-Figures are for Java/Bali only, 

coefficients for different operations weighted bylabor days for each 

operation.
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a result of
Labor use then might increase less than 1% a year per crop as 


and double cropping.
rapid increases 	 in yield 

which tend to 	lower labor use:However, there 	are other factors 

new seed varieties is associated with lower labor use per 
-- adoption of 

crop by about 	6% (Table 11-27).
 

(other than labor and chemical 
-- increasing use of other inputs 

fertilizers) lowers labor use for all operations except plowing 
by
 

about 0.5% for every 10% increase in money spent.
 

The coverage of high yielding varieties is likely to expand slowly (it is 

of 3% a year would produce complete
already 73% for 	Java/Bali). An-increase 

a year per crop.

coverage in 9 more years and would reduce labor use by 0.2% 


a year,

inputs are likely to rise less than 10% 


Since expenditure on "other" 


the two factors combined are unlikely to result in a decline in labor greater
 

than 1% a year.
 

use is ambiguous orThere are also 	factors whose impact on labor 

negligible:
 

labor use, but 	by an amount which 
-- fertiliser use definitely increases 

is not significant 

reduces labor used in harvesting but is already 
-- damage to the crop 

captured by the yield iariable, so it does not need to be taken into
 

account separately.
 

While the regression analysis suggests that more labor was used in 1977 

than in 1976, it would be unrealistic to
and 1978, other factors equal, 

On the other hand, earlier
project a trend on the basis of three years. 


tohas shown a sharp drop in harvest labor as a result of a shift
discussion 

to reduced
sickles from the hand knife, and that factor is likely to lead 

,,c _~l1 T l 
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crop basis. But double croppingso far has been on a perThe discussion 

of a more assured water supply, itbecauseonly increases labor per crop 

that involvesfor the additional crop, even if
!so increases labor deiaand 

If double cropping increases at 
lifting from a dry season crop to wet rice. 

*a year, a reasonably optimistic assumption, labor 
demand will grow by less
 

at a rate above 2%.
is at the same time increasing

-ban 2%. The labor force 

it is to thatreasonable conclude
Taking all these factors into account 


will not be able to absorb its share of the
 
itricultural development 

labor needs per 
labor force as real wages remain constant. Rising

fincreasing 

|:rop due to rising yields and multiple-cropping (and fertiliser use), may not 

labor use due to the adoption of HYV seeds and
juite balance declining 

a per crop basis labor use
increasing use of other (commercial) inputs. So on 

The shift from dry season crops to wet
 :ay decline, even at constant wages. 

a 2% year. But real wages in 
rice will increase labor demand at rate below a 

must rise as the economy continues to grow rapidly if the 
rice agriculture 

large number of landless workers and smallholders are to benefit. from 

development. Rising real wages presuppose a rather large decline in 

and the labor forceemployment in rice agriculture. With population 

then require a very rapid increase in 
increasing steadily, rising real wages 

job opportunities outside rice"agriculture.
 

differentsameThe next section approaches some of the issues with 

summarises the conclusions with
techniques, followed by a section which 

respect to employment.
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and wages -- production functions andLabor productivity, employment 


profit functions
 

one can shed
By using production function and profit function analysis 


and 
Isome light on the relationship among labor productivity, employment 

wages. There is, of course, a vast literature on the usefulness of these 

analytical tests and on their weaknesses. The problem of "management bias" 

has already been discussed: our inability to distinguish farms whose greater 

to use including labor, from
technical efficiency leads greater of inputs, 


farms that are less well managed. A difficulty which is probably more serious
 

is the assumption of profit maximization in well functioning markets.
 

Farmers, in fact, are almost certainly risk averse, and their objectives 

include not only profit, but also reduction in risk. Moreover the markets 

Most notably, for many enterprises thethey face are far from perfect . 

cost of hired labor. Despite
opportunity cost of family labor differs from the 

these and other problems, useful conclusions can be drawn from this analysis, 

as long as its weaknesses are recognized. 

was done with pre-harvest labor only. As noted
In general this work 

is to know how many workers actually participated in theearlier, it difficult 

the number of hours worked per day can vary widely. For
harvest. Moreover 

both reasons the data on hargest labor were considered too unreliable 
for use
 

in the more rigorous analysis. 

a) Family vs. hired labor 

Using a non-linear Cobb-Douglas production function it was found that the 

family labor.* Since the
productivity of hired labor was 30% higher than for 

per plot was, naturally, the dependent*Quantity of rice produced 
variable. The explanatory variables were plot size, non-labor inputs 

(in
 

two forms of labor.monetary terms) and the 
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larger operating units, larger units 
percentage of hired labor is greater on 


two alternative
have greater labor 	productivity. There are, of course, 

explanations for these differences in labor productivity:
 

(i) Hired labor can indeed be more productive because it includes more 

or more highly motivated, or
adults, or stronger workers, or is more skilled, 

so on. That is, the productionbetter managed, or 	works longer hours and 

and labor differ.function for hired family 

of it will be
(ii) If the opportunity cost of family labor is less, more 

used per unit of other factors and its productivity will be lower. That is, 

the production function for hired and family labor 
is the same, but-the.
 

further to the right.cut-off point for family labor is 

two causal variables and
We have no basis for distinguishing between these 

it is likely that both hold true simultaneously. Some evidence has been 

presented that the opportunity cost for family labor is indeed lower, so this 

reason for the lower productivity of familyis almost certainly part of the 

labor.
 

b) Labor productivity -- a marginal product below the wage
 

estimated productionLabor has a relatively low coefficient in all the 

functions and its 	marginal product is consistently below its cost. The degree
 

of probable error is considerable in marginal product calculations and "the 

calculated numbers can vary considerably, depending on the method used. But 

regardless of method used, and for two different samples the results 

On theconsistently show 	a marginal product that is less than the wage. 


employer loses between 0.77 and 3.26 kilogramsmarginal labor-day the average 

of rice equivalent. Why then is labor hired? 
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Itmight be argued that the marginal product really ap'plies to family
 

lbor and that the comparison with the wage for hired labor is not very
 

!levant. There ir some truth in this argument, but not in its simple form,
 

ince 99.5% of the sample use hired labor. It might appear then that
 

actically all cultivators can reduce the amount of labor 
they hire, if the
 

less than cost of the marginal labor day. However, since
ditional output is 


:abor is usually hired for specific tasks and/or for the peak season this is
 

Still, at the margin many cultivators should be able to
iot wholly true. 


-educe the labor they hire.
 

The most likely explanations for a marginal product below the wage include:
 

for hiring some workers.
a) There may be non-economic reasons 


Patron-client relations, the social pressures for an "open" harvest where
 

!very worker can participate and more general social obligations to provide
 

the hiring behavior ofiork for neighbors and fellow-vilLagers could influence 

at least some cultivators. 

b) The real cost of some hired labor may be lower than the wage, because 

of "tie-in" sales of labor. Workers may be paid for one operation, but then 

That is the pay for, say, harvesting,ido other work at no compensation. 


Covers as well some "other" work. 

c) The most important reason, however, most probably is that marginal 

labor in fact is family labor and family labor has a lower opportunity cost. 

Labor exchange agreements can lead to a situation where labor is apparently
 

hired, but is in fact supplied by the fam.ly. The cultivator 'ires" a
 

neighbor at a time of land preparation or harvesting and the neighbor in turn
 

hires the original employer when the neighbor does his land preparation or
 

harvesting. Both receive cash, but on a net basis neither is paying out
 

Previous Pae Blank
 



-167­

to each other and somewhat 
:oney, both are simply supplying family labor 

spreading their risk.. 

More generally, labor may genuinely be hired but for only a few days at 

the time of peak labor need. On other day. the same work is carried out by 

family labor. On days and for operations when only family labor is involved 

so much labor is applied that the marginal product is lower than the wage paid 

on the peak days to hired labor. We can not determine whether, in fact, hired 

labor is employed only at times when its marginal product equals its wage,
 

with family labor used at times when the marginal product is lower, since we 

can calculate only the-average marginal product for a particular operation-or 

for all pre-harvest labor, not for particular time periods.
 

It is possible, that a large part of the difference between marginal 

product and wage is due to our inability to correctly measure marginal product 

on the one hand and the opportunity cost of family labor on the other. 

Some further light is shed on the issue by disaggregation. Plots on which 

relatively little labor is used have a marginal product for,labor which
 

actually exceeds the wage -,Table 11-30). These are, as shown earlier, the 

larger operating units which nmploy primarily hired labor. They apparently 

operate as profit maximisers. As one moves to the smaller plots, with more 

family labor, very little hired labor is used, and presumably labor is applied 

until its marginal product equals the opportunity cost of family labor. Note 

that the marginal product of labor on the most labor intensive plots 

approaches zero. It equals about half a kilogram of rice a day. Since the 

average farmgate rice price was Rp 58.5/kg at that time, the marginal workers 

produced less than Rp 30 a day or U.S. 00.07 for a day's work. (Rp 400 per 

U.S. t). 



Table TI-.:30 

.1 L...Ii ti I Lution of Labtor !*araJinal 
l'rdut Across Sued Varieties ana
 
labor -Us 
 .. 


L4 Use Cl Lat.ou- Ixc1tCU 


juein Vtele: 


I. < 100 mandays

2. 100-<130 

3. 130-<160 

5. 16b-<190 


6.5. 190-<( 2O220-<250 

7. >250 


Lucal Virittius:
 
I. -c 100 manuals 
2. 100-<130

3. 130-<160 
5. I(IG-<190 

5. 190- < 20 
6. 220-<.:50 
7. YZ50 

6.51(0.73) 5.65(0.114)

4.19(0.59) 
5.09 (O.48) 

2.56 (0.66) is.52(o.IIq) 

2.02(0.76) 4.02(O.1;3 ) 

1.b2 (0.62) 4.lO (0.:17)
!1.20(0. (1Q 3.93(0 .113) 

0.15(1.59) 3.67 (0.It8) 


6.23(0.13 ) Li.73(0,33) 
3.36(0.62) 4.68(0.681 )
2 .116 (0. 61) 14.32(0.411) 
1.7J(0.dO) 4.63(U.52) 
l.. 9 (0.5b) J.L4(0.5.6)

0 . 9 (0.96) 3.5ti(0.74)

.C0(1.7t,) 4.111(0.70) 

.........
 

GaL 

-0.8 .(-5.98) 
0.90 3.70)
 
1.95 1.35)
 
1.99 1,19)
 
2.46( 0.83)
 2.73(0.85) 

3.22( 0. 0U) 

-1. 51 (-3.90)" 
1.42( 2.53)1. 86 1i.I J) 

2.90( 0.85) 
2.15 1.00)
2.5 ( 1.27)
3.55( 0.69) 

t,utu: Coefficient of Variation between brackets.
 

0 

http:2.73(0.85
http:4.111(0.70
http:3.5ti(0.74
http:4.63(U.52
http:1.7J(0.dO
http:3.36(0.62
http:0.15(1.59
http:2.02(0.76
http:4.19(0.59
http:6.51(0.73
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There is relatively little difference in marginal product of labor between
 

those using modern seed varieties and those using traditional ones. If the 

reasons for excessive labor use were primarily non-economic, one would expect
 

the more traditional cultivators, using local varieties, to have a far greater 

gap between marginal product and wage than the more commercially oriented 

farmers using modern varieties. In fact, the gap is consistently greater at 

all levels of labor use, except for the highest, for those using local 

varieties, but the difference is not great. This is quite limited, indirect 

evidence that we are not dealing here primarily with economic irrationality, 

labor use that is "excess" in profit maximisation terms, but probably with 

differences in opportunity costs.
 

Slight further confirmation comes from a comparison that adds extent of 

chemical fertilizer use to differences in seeds used to distinguish commercial 

from traditional cultivators. One would expect That cultivators using above 

average doses of fertilizer and modern varieties of seed would operate on 

profit maximising principles, but the gap between marg-aal product and wage ii 

greater for them than for those using less fertilizer. So the use of "modern" 

inputs is not significantly related to apparently uneconomic use of labor. 

However, there is a clear relationship between size of holding and labor 

use. On operational holdings above one hectare the margirnal product 

essentially equals the and at times exceeds wage. On those holdings hired 

labor provides the marginal labor, and the marginal product and the wage are 

essentially equal. It is on the smaller holdings, where family labor
 

dominates the labor force that the marginal product is low, and substantially 

below the wage for hired labor. What seems to be happening is that those who 

)erate small holdings can earn the minimum income they need only by applying 
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their small plots'. Tley probably also 
a good deal of fertilizer and labor to 


greater labor and fertiliserthat partly justifieshave more fertile land 

of family labor per hectare 
use. But above all they have a great deal 

they keep applying labor even when 
with a low opportunity cost, andavailable, 

doing so ai'e minimal.the 	returns from 

It is worth emphasizing how low the apparent marginal product is for labor 

The 	average marginal product on multiple
 on a large proportion of holdings. 

of rice, worth Rp 58 or 
cropped holdings below 0.5 hectares, is about 1 kg. 

0.15 for a days work. But the coefficient of variation, the 
about U.S. 

hect-res.on 	holdings below 0.2 
that the marginal product is less

presumption 

0.5 	ha, and the data in Table 11-31 all suggest 
than on those between 0.2 and 

lower. 
that rice smallholders have 	an opportunity cost of labor that is even 

close to a classical labor surplus area where the 
Java/Bali appears to remain 

that is
results in a marginal producr oi labor 

pressure of population on land 

quite close to zero, in at 	least some labor 
markets.
 

c) The Demand for Labor
 

Profit function calculations yield labor 
demand elasticities which provide
 

also some indication of thein employment and
further information on factors 

degree of economic rationality of different 
groups of cultivators. The
 

simple regression analyhis
results are quite consistent with those for the 

That is, changes in the wage rate have
 reported in section 3 above. 


wage rateuse.The elasticity with respect to the 
considerable effect on labor 

extent 
is 	 quite high, so that workers as a whole benefit to only a limited 

the 	resulting decline in employment means 
that the total
 

from a rise in wages: 

the wage rate. On the other
25-35% of the increase in

wage'bill rises only 

demand with respect to the fertiliser price is 
hand, the elasticity of labor 



Table II-31 

_rouct lts 
Deviation [ro. I-edl wajg across 
Seed Variety Inc Fertilizer Use. 

Labor 	 k._-jigr and 

ga riina l-Product jeal-4a,.e Gaj/j_' 

1. 	 Modern Variety: 

Zeru Fertilizer 

< Ilealn 

> 

2. Local Variuty:
 

Zero Fertilizer 


< Mean 


> Mcan 


3.35 4.39 1.0S 
(1.21)
2.[4L 

(0.50)
4.47 

(3.66)
1.624 

(1.13)
2.ct2,O 

(0.51)
4.45 

(2.11)
l.bb 

(1.06) (0.46) (1.bt) 

2.115 4.79 2,3.. 
(I. I) (0.t,4) (2.13) 
2.70 4.15 1.45 
(1.25) (0,51) (2.52) 
2.04 4.40 2.3b 
(1.11) (0.57) (1.31) 

U1otU: Coeffiuient of Variation betwe :n br.ackets. 
(::;)Shown at their absolute vdlues. 



Table 11-32
 

Distrlbution of Labor 
Real ~dI 'L6and q11 !191 
Across HuMti!2 Cr:oLE1-i 
Furm, Size. 

Ma r j ina I Real 
PtoLd ucgt _qL­

aiMa3TI 2ronupL 

tht.L*, 
and iAd1usteLj
 

1. < 0.5 Ila. 1.67 (1.05) 4.46 (0.51) 2.59 (1.04) 
2. 0.5 - 1.0 3.40 (0.86) W'.12 (0.54) 1.02 (2.92) 
3. > 1.0 4.60 (0.98) 4.55 (0.58) -0.05(-95.15)
 

1. < 0.5 Ha 1.16 (1.33) 4.38 (0.47) 3.22 (0.75)
 
2. 0.5 - < 1.0 2.94 (1.02) Q.34 (0.46) 1b39 (2.26)
 
3. > 1.0 4.64 (0.78) 4.19 (0.41) -0.15(-26.58) 

I.ote: Coefficient uf Variation between brackets.
 
( ) Gap = Real Wage - Marginal I roduct. 

http:0.15(-26.58
http:0.05(-95.15


.4.r.L. 

W-r-t. 


1 r *t. 

,4.Ic.I 

Table 11-33 

bZ1f!tg VdtlL IlL'Sj~ LI~ 

.r 1. j12 !: 

USL': I 

tbrtilizer 
~ric 

Lace pricu 
- .b 

U.96b 
0.Ub-u 
%.75 

.Utf, 
u blJ 

-J. 
.. 

It-r tili 

rie 1 

Zur 

-r~0.07l U.0111 0 : 
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low. This too is consistent with earlier results. Presumably the fertiliser
 

orice affects labor demand via changes in fertiliser use and earlier results 

also indicated that while fertiliser use and labor use were positively
 

correlated, the effect was small.
 

The elasticity of demand for labor with respect to the rice 
price is, in 

a sense, the reciprocal of the effect of the wage rate. As the price of rice 

rises, the real cost of a given wage rate falls and it pays to employ 
more 

but with the opposite sign.labor. Indeed the coefficients are similar, 

One other interesting fact emerges from these data: the elasticity of 

demand for labor with respect to the wage is actually greater on smaller 
than 

on larger holdings. That is, the operators of smaller holdings respond even
 

more to the economic signals provided by the wage. They are, if anything,
 

those who operate large holdings with economisingeven more concerned than on 

labor if its cost increases. These are clearly not cultivators who determine 

labor use on traditional, non-economic grounds. Earlier it was shown that 

these smallholders employed more labor "Thanwas apparently "rational" on, 

the wage they paid hired labor was a multiple of theeconomic grounds; 

Two principal alternative explanations were
marginal product they received. 


offered: employment decisions could be domin.ced by non-economic
 

for hired lbor was not a correct index ofconsiderations or the ,?age rate 

labor cost. The first explanation seems less plausible in view of the high 

price elasticity of demand for labor. Rather it is persuasive, if indirect, 

evidence that smallholders to economic circumstancesrespond substantially 

even in their employment policies, and use a greal: deal of labor with a low 

marginal product because the utility of a small increase in income is high and 

the opportunity cost of family labor is low. 
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UpEmployment -- Summing 

the major conclusions from 
on the previous analysis one can-sum upDrawing 

All of 
:abular analysis, regression results and production function analysis. 

of subject to considerable uncertainty, because 
:hese conclusions are, course, 


If weaknesses in data.
 

a)The Facts
 

crop and hectare engaged in rice 
i) The total number of workers per 

the 1970s despite theremained unchanged overigriculture appears to have 


which took place.

in output and in commercial inputs

increase 


of the offsetting effects-of rising yields and
 
ii) This was the result 

labor use, while adoption of high
increased multiple cropping, which raised 

of inputs other than chemical fertilizer reduced labor
yielding varieties and 

fertilizer also had a positive, but 
use. Increasing use of chemical 

negligible, effect on labor use. 

the share of family labor increased,iii) Within this unchanged total, 

that of hired labor diminished, at least on Java/Bali. The decline in the 

labor was especially pronounced in harvesting.role of hired 

iv) This shift to family labor resulted from a sharp decline of hired 

there was no change on the larger
labor on the smallest operating units, while 

units in this respect. This conclusion is particularly subject to doubt,
 

the last year in the series, shows a sharp increase in total and
because IW8, 

hired labor.
 

Multiple cropping may have
v) The above conclusions are per crop. 


This is less than the 3% increase in 
increased labor use by up to 2% a year. 


the total labor force. 
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vi) As expected, larger units rely more heavily on hired labor, less on
 

unit on Java/Bali the
iamily workers. Comparing the largest with the smallest 


number of family days worked doubled, of hired workers increased 30 to 40
 

fold. As a result, on the former the family provides only 5-10% of total
 

more than half. On the Other Islands much less
labor, for the smallest unit 

hired labor is used. 

vii) On all units, even the largest, family workers participate 

significantly in all operations. 

per hectare,viii) The larger the unit, the less the total labor used so 

down by-almost half compared to the smallest.that on the largest unitsit is 

The decline is almost entirely due to fewer person-days of family labor; hired 

labor days remain almost unchanged.
 

Data on the use of a sickle, instead of the hand-knife (ani-ani), inix) 

While the extent of sickle
harvesting are available only for the early 1970s. 


use was still small on Java/Bali, it appeared to be increasing. Sickle use 

in labor use. 'Thewas related to comnercialisation and may lead to a decline 

Islands. use of the sickle was quite widespread (about one third) on the Other 

x) On various assumpcions, rice agriculture provides employment for only 

family operating the land on Java/Bali and10% of the days available to the 

20% on the Other Islands, "foi units of average size. Smaller units provide 

even less work, of course. 

xi) Nearly a third of total labor used is for harvesting. 

xii) Labor use is substantially affected by the real wage paid. *Each 10% 

change in wages results in a 3% to 7% change in employment in the opposite 

d irection. 
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xiii) The marginal product of labor is extremely low, On the most labor
 

and onintensive plots it is less than Rp 30 (U.S. 0.07) for a day's work, 

plots below 0.5 hectare it is Rp 58 (U.S. 0.15)
 

xiv) On the typical plot the marginal product is substantially below the 

wage, so that apparently employers lose between 0.77 and 3.26 Kg of rice on
 

190 lost (U.S. t0.11 to $0.46).each marginal labor day, equal to Rp 45 to Rp 

xv) Plots which use little labor, that is those part of large operating 

units, have a marginal product which equals, or slightly exceeds, the wage. 

It is on the great majority of smaller units, which are labor intensive, that
 

the wage substantially exceeds the marginal product. 

xvi) The elasticity of demand for labor is greater on smaller than on
 

larger holdings. 

b) Interoretation and Conclusions
 

These data lead to rather pessimistic conclusions about the potential for 

3% a
employment in rice agriculture. With the labor force increasing at about' 

year, and alternative jobs outside agriculture and on the Other Islands 

growing slowly (Dapice, 1980) it would be desirable for agriculture, and 

especially rice agriculture to absorb more labor. But past trends make that
 

unlikely.
 

That employment was stagnant in the 1970s is indicated not only by the,
 

They imply
quite unreliable, time series, but also by the cross section data. 


that factors making for greater and lesser labor use on each crop probably
 

offset each other and are likely in the future to continue to do so.
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But within this unchanged total, hired labor declined. With population 

-ssure, size of holdings may well decline in the future. Since family labor 

pears to have a very low opportunity cost, as more family members are 

labor will continue to be replaced. Soailable per hectare of land, hired 

the future, as in the past decade, hired labor will bear the brunt of the 

bined effects of population pressure and unchanged total employment. It isF 
red labor, and especially the landless, who will particularly suffer from 

the less labor intensive sickle in harvesting. There isItinued shift to 


Idence that this shift accompanies institutional changes and
 

i= erc ial izat ion.
 

Compounding the problem is that rice agriculture already provides
 

mployment on few days and at low productivity. With a rarginal product 

L!ready close to zero and employment for perhaps 10% of the time available, 

ven the existing labor resources are already underemployed. If additional 

,rkers are added to the labor force producing rice, for lack of alternatives, 

,hey will not add much to output and may further reduce the number of days 

lorked. 

With the existing information we can not be sure why the marginal product 

Is a fraction of the wage. To some extent non-economic factors, or at least 

3bjectives other than profit m'aximisation, may be involved. However, there is 

:Vidence that the impact of non-economic considerations is limited. 

Ismallholders and more traditional cultivators respond at least as much to
 

Changes in wage rates as more commercially oriented operators of larger
 

of indirect evidence that a major41lits. At the same time, there is a wealth 


cost of family labor. That suggests that there
Factor i's the low opportunity 


alternative opportunities for employment with a significantly
already are few 

,higher income. 
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Finally, even a stagnant labor force could find employnvnt only at a real 

that did not increase. If wages are to rise then not only would all of 

additions to the labor force have to be absorbed outside rice agriculture, 

Ie numbers of additional workers would have to be found alternative 

lyment. If one accepts the relatively favorable coefficient from the
 

:ession analysis, a 6% per year rise in real wages -- to keep pace with 

.ng per capita income -- would require a 2% decline in employment. The 

sfavorable ratio derived from the production/profit function analysis 

idrequire a 4% decline in employment. There are perhaps 15 million 

lers in non-cash crop agriculture in Java.* 

To reduce employment in that sector by 3% - the average of our alternative 

imates of 2% to 4% - to put pressure on wages, some 450,000 workers a year 

Idneed to be found jobs.** If the expansion of irrigation absorbs 2% of 

labor force which is in non-cash crop agri.ulture, that would leave 

.000 workers who need to be found work to keep wages rising. The natural
 

7ease in the labor force in Java is over a million workers, nearly 1.2F
 

ion jobs a year would need to be created for Javanese workers, by 

Lmigration or in non-agricultural activities in'Java.*** Of course, these
 

very rough approximates, but they do give some idea of the magnitude of 

*In 1976 the Java-Madura labor force was 33.2 million, with 59% in 

iculture and a relatively small proportion of them producing cash crops 
Pice, 1980).
 

**We have made the arbitrary assumption that other non-cash crop 

Lculture (cassava, maize, etc.) has a pattern of labor de,:mnd on Java/Bali 

h is similar to that for rice.
 

**:On t~e assumption that cash-crop agriculture cannot absorb more labor 

rising wages, but also does not need to shed labor.
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p1oyment problem. The alternative to creating these jobs would be wages 

t-cash crop) agriculture that increase more slowly than average income 

consequent worsening of income distribtition. 
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INTRODUCTION
 

Between 1969 and 1979 the Indonesian Central Bureau of
 

comprehensive annual
Statistics (Biro Pusat Statirtik) conducted 


farm management surveys in all provinces of Indonesia with the
 

Jaya. The objectives of the survey
exception of Maluku and Irian 


(a) to obtain information for estimating agricultural GDP,
were 


(b) to assist other departments in agricultural sector planning and
 

(c) to estimate income per hectare of foodcrops.
 

These data form a valuable source of information on changes in 

decade. While
agricultural practices and employment during the past 


the questionnaires have varied somewhat over the years, the data
 

basically consist of a detailed enumeration of inputs and outputs of
 

each crop cultivated by farm households during the preceding year.
 

A small proportion of these data was processed manually and is
 
1 

available in publications of the Bureau of Statistics. However, 

much of the information -- particularly that pertaining to labor use 

-- was not processed. By 1978 a huge number of questionnaires had 

appeared likely that they would be destroyed.accumulated, and it 


was iiit-
In an effort to retrieve the data, a joint project 


Lated among the Central Bureau of Statistics, Gadjah Mada University
 

financed by the
ind Boston University. The purpose of the project, 


kgency for International Development, has been to transfer the data
 

a series of
:0 computer tapes, to edit the data, and to conduct 

LSurvey Pertanian (Jakarta: Biro Pusat Statistik), 1971 Lo 1978.
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analyses of some of the major agricultural policy issues confronting
 

Indonesia, focussing particularly on trends in rice production and
 

employment.
 

This document is designed to serve two major purposes. First,
 

it forms the background to the analysis presented in the main
 

report. Second, it is intended as a guide to future users of the
 

data. The first 
and second sections discuss sampling methods and
 

data coverage, and the third section explains 
how the data were
 

processed. The procedures used to clean the data are 
discussed in
 

...... ,h .. a .... ZIE , d ,­-; hz-' .an n a %.isteviations 

of key variables are affected by cleaning. More detailed
 

information about the data -- including code-books, location of 

files and values of discrete variables -- are contained in the 

appendices. 
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I. SAMPLING DESIGN
 

1
 

of four 	 rounds of
The farm household survey is one 


since the inception of
agricultural data collected annually by FPS 


the First Five Year Development Plan (Repelita I) in 1969. The
 

and covers production
survey is conducted between January and April, 


year. Unless otherwise specified,
auring the preceding calendar 

years rather h-a a sur-aydata are presented in terms of crop 


Between 1971 and 1972 the sampling design changed as
 
years. 


follows:
 

3)
 

(a) Sampling Design I (1970 
and 1971 crop years 3
 

In 	these two years the sample was selected so as to include only
 

areas. The first sampling stage was the kabupaten
rice producing 


in each kabupaten were listed seanentially
(regency). Villages 


according to rice area cultivated during 1964-8.4 Of the total 257
 

Stage two
kabupatens, 	98 produced no rice and were excluded. 


of two rounds of surveys on livestock and

IThe others consist 


to estimate annual
poultry, and a crop cutting survey which is used 


yield figures.
 

2Note that the earlier paper (The Indonesian Agricultural
 

Data, May 19SO) presented data
Surveys: A Preliminary Review of the 


in terms of survey years.
 

31nformation on the sampling design used in the 1969 and 1970
 

survey years is not available.
 

4These statistics are collected annually by the provincial
 

office of the Department of Agriculture.
 



159 rice
the
from
of villages
selection

of a systematic
:onsisted 


per kabupaten
selected
villagesr
the number of 

roducing kabupatens; 


three was the
 
for stage
frame
The sampling
to 20.


ranged from one 

and one
 

1971 population Census, 

for the
prepared


Census Block list 

In the
block.
census
each
from
randomly
was selected
block
census 

census
from each
selected 
were randomly
households
stage,
final 


were
block
per census 

crop -year 12 households 


In the 1970
block. 


6 in the 1971 crop 
year.
 

selected, and this 
was reduced to 


rp yers)
 
(b) Sampling Design II 

(1-72-1i7S 

employed
method
the sampling 


to BPS publications,

According 


was
selection
stage
the first 

as follows:
is
onwards
1972
from 


within each
Villages
level. 

the kecamatan (sub-district)
lowered to 


area
foodcrop
total staple

according to 


were arranged
kacamatan 
 a
 

sweet potato, soybeans 
and mung beans), 

and 


(rice, maize, cassava, 
 In
 was selected.
kacamatans

of food-producing
sample
stratified 


systematically
selected
were
blocks
census
four
stage,
the second 

from each kecamatan 

in
 
two 


in java-Madura, and 

from each kecamatan 


randomly
selected
were
households
four
Finally,
islands. 


from each census 
block.
 

the other 


that the
 
publications indicates 


The information provided 
by BPS 


as
was
provinces
across
distribution 

of the sample and its 


size 

2
 

follows:
 

\
 
determined
each year was


selected
of kecamatans
number 


by budget size.
 
IThe 


or after
to 1q72
prior
not available
is
2This information 


1977. 




Crop Years
 

1977
1976
1972-75 


78.9
70.1
65.4
Java 

78.9
1.41.2 

Bali 

8.5
14.1
14.5
Sumatara 

1.9
3.2
7.5
Kalimantan 

4.4
7.6
7.8 
 4.7Sulawesi 


-~i. 


-3.6 
Nusatenggara 


100.0%
100.0%
100.0% 


31768
19136
34504 


and editing
after processing

of observations
The total number 


With the exception of 1972, 
1973 and 1974, ail
 

is shown in Table I. 


It appears

BPS were processed.
at
available
the questionnaires 


not returned
 were either
questionnaires
that a number of 

therefore 


1974 crop years

For the 1972, 1973 and 


lost there.
to BPS or were 

25970, 23318, and
 

the number of questionnaires 
available at BPS were 


was
 
of these questionnaares


A sub-sample

14318 respectively. 


selected at random such that the absolute number 
of observFtions for
 

From T-ile 1 it
 years.
across
the same
was roughly
each province 

across
observations
available
the distribution of 


may be seen that 


study is broadly consistent 
with the original
 

in our
provinces used 


some years there are 
divergences.
 

sample, although in 

and size
sample design
establish
been possible to 


It has not 




-- -- -- 

-- 

-- 
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Table 1
 

DISTRIBUTION OF THE SAMPLE BY PROVINCE
 

7] 72 73 74 75 76 77_69 70 1974 1975 1976 1977 1976
1969 I97, !971 1972._ 1973
eaylia 

JAVA
 
-- 0.0
-- 0.9 0.1 -- 0.1 

Jakarta 18.2 20.5 20.8
 
1.7 100 18.8 1S.S 16.0 16.0 


West Java 11.4 
24.4 28.8 27.6 27.2 28.2
 

-- 33.5 20.6
11.5 17.6
Central Java 4.0 3.0 3.0 2.2

4.5 3.9 2.7
2.2 1.3 --Yogyakarta 

-- 20.3 24.3 23.0 22.2 21.5
21.5 18.4
42.2 0.3
East Java 


72.7
74.0 71.9 72.9
78.3 58.5 63.4
67.3 20.9 100

TOTAL JAVA 


2.7 1.6 1.5 1.4 1.4
 
-- 1.7 1.62.0 S.S
BALI 


SUmATRA 
1.S 1.5
 

. 3.8 4.6 1.7 1.4 

-- !7.0 .
 

Aceh 2.8 3.0 T.Z 3.2 3.6
 . 2.74.8 9.2 . 0.4
North Sumatra 0.6 0.7 0.S 
.. 1.8 0.7 


-- 0.8 ... 

Riau 0.3 -- 0.S 0.6 0.4 

. 0.9
.
1.3 0.6 
 1.8 1.9
Jambi 2.1 1.9
4.4 1.7 2.3 
-- .estSumatra -- 1.8 1.3 1.5 1.1 2.0
2.2 1.6
4.4 1.1South Sumatra 0.1 0.3 0.5 0.5 0.5 0.3 

. --
0.3 0.7 2.0
Sengkulu 0.7 2.1 2.0 1.7
2.6 1.8
4.1 0.4 --
L'--ung 

-- 9.2 14.4 13.5 10.3 11.8 10.9 12.1 
14.9 29.8
TOTAL SUD.,TRA 

KALIK.HNTAN 
0.9 0.50.8 0.7 

West Kal i=anta n 2.9 2.5 2.2 O.'q
1.5 1.2 

3.4 2.6 1.3 


-- 7.0Central Kalimantan 4.1 0.2 3.4 1.8 1.5 1.2 
7. --

South Kalimantan --
-- 0.1 0.0 0.1 

.. 0.0 0.4 
-- 3.3 .. 

East Kalimmanta 


9. 4.4 S.5 5.1 4.6 3.0
9.0
2.9 10.3
TOTAL KALlMANTAN 


SULAWESI
 

1.7 1.6 2.5 1,2 1.2 1.4 1.5
 
0.0 6.4
North Sulawesi 0.. 0.3 

. -- 2.2 1.7 -- 0.6 
2.1 2.1 A.5
Central Sulawesi 3.0 3.3 4."


7.1 3.2 4.1

5.2 4.4 -- 0.6 1.0South Sulawesi -- 0.6- 1.2 o.50.2 0.8
Southeast Sulawesi 


7.1 7.3
4.2 5.7
8.8 8.2 8.8

7.5 13.7 --

TOTAL 5ULAhESI 


2.0 2.1 1.9
3.7 1.7 

west , santenggara 2.' 7.5 

--.. 3.S 3.6 1.5 2.0 0.9 1.6
-- 2.1 3.7 

2.8 12.4
East 1h.santenggara 

100 100 100 10 100 100 100 

100 100 100 


B333 11356 1091F 11949 
8536
8710 9101 


2219 1433 93
MPLE SI:E
TOTAL S. 


Rice pnoduclng areas
 

of province codes for the 1979 survey yc'ar 
Note: The system 

are different; see Appendix B.
 



what years are
as to
is some confusic 

3r 1968 to 1970, and there 


Analysis of the data from
 
covered by these questionnaires.
Ctually 


with those
 
are inconsistent
results which
produced
!:ese years has 


due to sampling
that this is 
appears

f other years, and it 


peculiarities.
 

the other
of the sample in 

representativeness
As far as the 


the sample is
 to why
reasons
there are two as 

is concerned,
,years 


the sampling
First,
farmers.
small
towards
skewed
probably 

of the
 

is not representative
the sample
is such that
procedure 

were
is that househo"s
for this
The reason


farming population. 


households.
landless
include
which
census blocks,
frcn 


in Java, a large
 
selected 


particularly
of landlessness,
high rate
Given the 


to have
 was likely not
selected
of the households
proportion 


was to interview' a
 
The procedure followed by 

BPS 

operated any land. 


is the case 
in some
If, as 

nearby household which did 

operate land. 


landowning households tend to live in
 
and small
landless
villages, 


sample covering
in the a
 
would result
this
the same vicinity, 


disproportionately large 
number of small landowning 

households.
 

is that
in mind
be borne
should 

A second consideration which 


in 1972-78,
 

the sample was drawn from 
the major food producing 

areas 


outside
 
in 1971. Particularly in the areas 


and rice-producing areas 


wet
sample cultivated
in the
of farmers 
a large proportion
Java 


the extent ihat (a) wet rice
 
in the years after 1971. To 


rice even 


well-endowed
in relatively

to be concentrated
tends
cult'ivation 


to be relatively

in these areas tends 


and (b) farm size

regions, 


this would tend to bias average farm 
size dounwards.
 

small, 




II. DATA COVERAGE AND QUALITY
 

was mentioned earlier, interviews 
took place between January
 

As 

case of
Particularly in the 


the preceding year.
and April and cover 


the recall
length of

of ciops, the 
a number
who cultivate
farmers 


likely to pose problems 
of data quality.
 

oeriod is 


are differences between 
Java and
 

It is also possible that 
there 


In Java
of the data.

of the quality
in terms
other islands 


(mantri stacistik) from
 
an interviewer
is conducted by
interviewing 


is collected

the other islands


data In
whereas
the kabupaten 

of
the Department


staff (mantri tani) of 

by local
primarily 


and training
less experictce

had considerably
who have
Agriculture 


in data collection. 

The coverage of the data is laid out in full in the codebooks 

which are contained in Appendix A. The questionnaires underwent 

as follows:
five changes 


Crop Years Survey Years
 

1969, 1970, 1971
 
1. 1968, 1969, 1970 


1972
 
2. 1971 


1973, 1974, 1975
 
3. 1972, 1973, 1974 


1976
 
4. 1975 


1977, 1978, 1979
 
5. 1976, 1977, 1978 


the definitions
concern
questionnaires

The major changes in the 


variables which impose
 is indeed these two 

of land and labor, and it 


tnain points which
The
data analysis.
on
limitations
the graatest 

follcws:
 

should be kept in mind 
concerning data coverage 

are as 
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(a) Landholding Size:
 

size is 	 notoriously difficult to
 
Information on landholding 


where extremely intricate tenurial
 
gather, particularly in Java 


1971, fairly detailed data were

the norm. Until
arrangements are 


account of renting

collected on landholding size which took and
 

of problems

While there are undoubtedly a number 


sharecropping. 


of these data, the coverage is far more
 
with the accuracy . 

than in subsequent years. Between 1972 and 1974 no 
comprehensive 


asked about landholding size, the only

at all 	 were
questions 


for each crop. After 1975 

the area 	cultivated 

a
 
evidence being 


was asked on the number of plots of wet
 
rather ambiguous question 


and dry land and the total 
 area of 	each. As is
 
land (sawah) 


been made 	to construct
 
explained more fully elsewhere, an effort has 


a measure of adjusted farm size which takes 
account of variations in
 

land quality as far as possible.
 

(b) Labor 	Use
 

to
(particularly with respect
In addition to problems of recall 


the labor data suffer from major discrepancies in
 
family labor), 


coverage 	and the way in which questions 
were asked across years:
 

in hoeing, 	planting,
1971: 	 Number of days spent 


weeding, harvesting, and "other work";
 

Average number of hired workers per day 
in each of the
 

above activities;
 

Total number of unpaid workers (not 
by activity).
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Total number of days spent in each activity (with
 
[972-74 


hoeing and plowing asked separately)
 

Average number of family and hired 
workers per day in
 

each activity
 

labor costs by activity)
 
1975 No data on labor input (only 


on labor
are the questions

Orly in these questionnaires
1976-78 


way. The questioonnaire is
 
asked in an unambiguous 


between
distinction
that the
in such a way
constructed 


the number of days worked is
 
family and hired workers and 


to indicate
 
In -at, the 1972-74 data fail 

clear. 


hired laborers worked for .iwe
 
not family and
whether or 


in 1971 is
family labor data 

same number of days, and the 


is'that
the labor data 

A further limitation of
unusable. 


in
 
no distinction is drawn between 

male and female workers 


any of the years.
 

in interpreting
be exercised
caution should
In general, great 


the problems outlined above, 
the
 

In addition to

the labor use data. 


It could refer to

all clear.
is not at
work"
category of "other 


fertilizer
(seedbed preparation,
operations
either preharvest 

in the
not specified
are 


water control, etc.) which 

application, 


activities.
 or to post-harvest

labor activities,
preharvest 


of this
the beginning
is the point made at

of this
Underlying all 


gather
the survey was to 

the major purpose of 


paper -- namely that 


data on production and farm income rather than on 
employment.
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Other Data Coverage Limitations:
(c) 


information

the data is inadequate 


third major shortcoming 
of 


A 


a variable
 
1971 the only data on irrigation 

is 

After
on irrigation. 


to or use of irrigation

access
way reflects
in no
which
on cost, 


multiple
an index of 

to construct
been made
An attempt has
water. 


some
of obtaining

be the only way
to
appears
which
cropping, 


to irrigation, but
 access 
or not a farmer has 

indication of whether 


unamiguous.
it is obviously not 


other
are a number of
there
codebooks,

As may be seen from the 


the
For instance,

in data coverage.
years
across
iticonsistencies 


a finger knife
 
was done with


harvesting
as to whether
question 


(ani-ani) or sickle -- an issue which has assumed importancemajor 

in the debate over labor use in agriculture -- was only asked in 

1972-74. Also, as may be seen from the codebooks, the amount bf 

information on sharecropping 
is very limited in later 

years.
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III. DATA PROCESSING AND CONSTRUCTION OF FILES
 

The coding and punching of the data were done at the Central
 

Bureau of Statistics in Jakarta. The magnitude of the data is such
 

that it was not feasible to transfer the data to coding sheets.
 

Each questionnaire was checked and some transformations were made,
 

and the data were then punched. onto cards directly from the
 

questionnaires. The punched cards were sent to the computer center
 

at Gadjah Mada University in Yogyakarta where they were transferred
 

to tapes. The records were then sorted according to province,
 

kabupaten (regency), kecamatan (sub-district), village and
 

household. Checks were then made for completeness of identification
 

columns, non-numerics and missing cards. The final cleaning of the
 

data has been done at Boston University, and is explained in detail
 

in Section IV below.
 

The original household raw data files have been transformed
 

into five separate files:
 

4 



HOUSEHOLD 

RAW DATA FILES 

RICE CROP 
NON-RICE CROP 

RAW DATA FILES 
RAW DATA FILES 

HOUSEHOLD SPSS 

FILES 

1968-70, 1972-78 

RICE CROP SPSS 
OTHER CROPS SPSS 

FILES 
FILES 

(Partially cleaned) 

RICE CROP SPSS 

FILES 

(Fully cleaned) 
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1. Household Raw Data Files, 
1968-78
 

the years is as
 
of the data for each of 


lucation 


follows:
 

The storage 


Crop Year
Survey Year
Position
Name of Tape 


1978
1979 


1977
1978
1
INDONC 

1976
1977
1
INDONB 

1975
1976
.1
INDOND 

1974
1975
1
INDONA 


1973
1974
1
BlOC 


1972
1973
1
BIOB 

1971
1972
2
BIOC 


1970
1971
4
BIOB 

1969
1970
3
BIOB 


1968
1969
2
BIOB 


The Job Control Language (JCL) needed to work with these tapes
 

can be copied from the file.
 

2. Household SFSS Files
 

were transferred 
raw data files to
 
household
All data in the 


be
 on these files, can 
information
Further
SPSS files.
household 


found in the following appendices:
 

of the years containing variable
 
for each
(a) Code Books 


are in Appendix

format and missing values 


descriptions, SPSS names, 


ligtnd in Appendix B.
 

A, and codes for discrete variables 
are 




(b)Position of the files and tape descriptions 
are in Appendix C.
 

The household SPSS files have been used for editing 
purposes.
 

The consistency checks are discussed in Section IV,
together with a
 

description of the assignation of missing values.
 

The 	Household Data Files consist of two sets of 
variables:
 

(a) 	A set of household-level variables on farm 
size, capital
 

accumulation, etc.
 

(b)A set of crop-specific variables, for up to 
six crops.
 

and the
 
The number of variables is large (inthe vicinity 

of 500S) 


Further, it is difficult
therefore extremely expensive to use. 


The reason for this is that each
 

-fles I-ke 


to conduct crop-specific analyses. 


of the six sets of crop variables can refer to any 
of 17 possible
 

Thus, for example, in order to carry out any analysis of
 crops. 


statements
rice production one has to insert a set of SELECT IF 


This is not only cumbersome,
which cover all possible combinations. 


but 	extremely expensive.
 

3. Crop Files
 

For these reasons, two sets of crops files were created;
 

(a)Wet Rice Crop Files
 

Cb) 	Other Crop Files (including dry rice)
 

separate files for each year with.the exception 
of the
 

There are 


1968-70 data which have been amalgamated inco 
one file because of
 

a
 
the relatively small number of observations; however, 

there is 


variable (YEAR) which allows for identification of the survey
 

These files contain considerably fewer variables 
and are
 

years. 


therefore cheaper and more convenient to use 
for most types of analysis.
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the 	 crop files
 
In addition to crop-specific information, 


are in
 
contain a set of household-level variables which listed 


15 variables pertaining to other crops

Appendix A. Also included are 


They are:
cultivated by the household. 


Type of crop
 

for each of five other possible crops
Area 	harvested 


Harvest month
 

rice crop files also include a new variable CROPX; this
 
The wet 

and is described in the report.is an index of m-----= 


language necessary to
of tapes and JCL
The positioning, name 


the crop raw data files can be found in Appendix C. 
°
 

access 


IV. EDITING PROCEDURES
 

a data set of this size and complexity

It is inevitable that 


of which could seriously
number of errors, some
contains a large 


A great deal of effort has been devoted to
 
distort the results. 


the errors as possible, and it is important

eliminating as many of 


of the data be aware of the exact procedures 
used.
 

that 	users 


The editing has been performed in three stages:
 

1. Initial Checks
 

a series of data checks
 As explained in the preceding section, 


processing. In addition to
 
'ere conducted in the initial stages of 


prior to coding, these involved
 
Scrutiny of the questionnaires 


cards and identification columns, and
 
Checking for completeness of 


non-niumcrics. At this
id;nrvfn obvious punching errors such as 




t . the Burea
data

made to return all incorrect 


;tage, an effort was 


the data from the
 
in order to correct
in Jakarta
,f Statistics 


in this way,
were corrected
Some errors

original questionnaires. 


every
to. retrieve
and expensive
too complex
but it proved 


to be deleted.
 
questionnaire and a number of 

observations had 


2. Consistency checks
 

at Boston University

of editing was conducted
The second round 


This involved_.
up.
SPSS files had been set 

Household
once the 


on both continuous and
 
number of consistency checks 
-large 


those
missing values to 

and assigning
variables
discrete 


for the
The program
the tests.
which failed
observations 


consistency checks is available from Boston University.
 

to eliminate inadmissible 
values
 

3. Imposing cut-off points 


values of

involved eliminating


of editing has
The final stage 


The best
range.
admissible
fall outside an
which
key variables 


(generally
distribution
the underlying
is to specify
procedure 


are greater or
 
and then to eliminate those values which 


log-normal) 


from the mean. (The

deviations
four standard
three or
less than 


at which the sample
the point
was generally
choice of cut-off point 


Urhere
from the log-normal.)

deviated substantially
distribution 


In many cases, however, it proved
 
was used.
this method
possible, 


these cases

large variances. In 


of extremely
because
unfeasible 


prior knowledge. The
 
on the basis of 


were defined
cut-off points 


of the kcy variableson each 
and results of imposing limits

methods 

arp n follows: 



(a)Yield per Hectare
 

as total

for this variable, defined 


T'ne upper cut-off point 


or 10 metric
 
output of rice divided by area harvested, is 10,000 kg 


for this is that yields of 10 tons
 
The rationale
tons per hect're. 


the maximum possible under highly
or less 
per hectare represent more 


that yields greater than
 
it is most unlikely
conditions;
controlled 


Two lower cut-off
 
in peasant agriculture.


would be realized
this 


not the crop was
whether or

been used, depending on


points have 


as maybe

such as drought, flooding and/or pests; 


subject to damage 


DAMCAUS)
 
the t- are variables (DAMAGE and
there 
seen from 


lower limits are 20 kg per
 
convey this information. The 


which 


hectare and 100 kg per hectare respectively 
for crops which have and
 

to both total
were assigned

have not been damaged. Missing values 


and area harvested (AMR) for
 
quantity of production. (QPROD) 


one would
these limits. While
outside
which fell
observations 


it was not

normally distributed,


to be more or less 

expect yields 


deviations
 on the basis of standard 

possible to impose. limits 


data was so large. The
 
of the uncleaned
variance
because the 


the mean, standard deviations
on 

effects of imposing cut-off points 


2. It should be noted

shown in Table 


and number of observations is 


is not only the result

of observations


that the reduction in number 


also of other
 
inadmissible values of yield, but 


of eliminating 


or area
 
with either quantity of production


constructed 

per hectare and imputed rice price -­

variables 


labor input
harvested (e.g. 


the yield
thus represents
set of values
The second
see below.) 


set of rice crop
in the third
of observations
and number
figures 


set of values is
 
above.) similarly the first 


files (see Section III 
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Table 2
 

RICE YIELDS PER HECTARE: THE EFFECTS 
OF IMPOSING LIMITS
 

Tons/Hectare
 

Before Cutting 
Standard Number of 

After Cutting 
Standard Number of 

Year 
1968-70 

Mean 
3213 

Deviation 
16847 

Observations 
4132 

Mean 
2867 

Deviation 
9930 

Observations
4023 

1971 49979 * 10244 3050 1768 9618 

1972 338794 * 19269 2557 1916 17109 

1973 338894 270448 10220 3272 1724 9942 

i374 5i0i 75592 12269 3317 1719 11322 

1975 10798 440913 8516 3506 1809 8334 

1976 4466 25674 8736 3646 1749 8637 

1977 3764 8542 8224 3146 1740 8048 

1978 3589 4609 19688 3376 1716 9785 

*Too large to be printed by computer.
 

I 
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have already
files which 

set of rice crop
second
Jerived from the 


subject to consistency 
checks.
 

been 


Hectare
(b) Labor Input per 


daysand hired laborof family
Labor input refers tc the sum 

and maximum
The minimum
operations.in preharvestper hectare 
Other


30 and 500 days respectively.used arehave beenvalues which 

suggest average

rice production
use in Javanese
of labor
studies 


have allowed
 
days; the range which we 


in the vicinity of 180

values 


it
consider
and some users may

fairly generous,
is thus
for 


are several
There
limits.
more stringent
to impose
necessary 


on the data 

we have not attempted to impose limits for
 

reasons why 


harvests
 
In the first place, particularly when 


labor.
harvesting 


the number of
to count 

is often virtually impossible 


are open it 


one of the
 
large field; for example, 


on a relatively
harvesters 


a one hectare
of 

this project observed a harvest


in
participants 


that there were over 

owner estimated
the
which
field in 


The second
to tell.
it was impossible
-- in practice,harvesters 


that the dutation of the
 
on harvesting labor is 


difficulty with data 


above was
described
harvest 

can vary considerably;the
harvest 


in the ,same
a harvest 
an hour, whereas

in less than
completed 


six or seven
 
plot which was limited to 


on a similar sized
village 


As will be
 to complete.

took a number of eight-hour days 


workers 

in the
 are also variations 


section on wages, there 

discu'ssed in the 


however,the
operations;
in pre-harvest

of the working day


length 

the casi
less than 


probably considerably 
in 


is
of variations
degree 


harvesting.
 

of 


1000 
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First, the measure of
 
Two other points should be noted. 


"OTHER WORK". 

preharvest labor input excludes the variable As
 

either pre- or
 
this variable could refer to 


mentioned above, 


The value of
its meaning is not clear. 

post-harvest operations, and 


"other work" on a per hectare basis exhibits extremely wide
 

of. this variable, 
it has
 
Given the problematic nature
variation. 


been left in its original form.
 

is that the method of labor data
 
The second point to note 


(see Section III),- thus necessitating.­across years
collection varied 


The actual measures 
of total
input.
different calculations of labor 


follows:
 
preharvest labor input for the different 

surveys are as 


1976/77/78 crop years (1977/78/79 survey 
years):
 

(FAMHOEl x FAHODAYI) + (HIRHOEI x HIHODAYI) 
+
 

(FAMPLOl x FAPODAYl) + (HIRPLOl x 
HORPDAYI) +
 

(FAMPLAl x FAPADAYl) + (HIRPLAI x HIRPADYl) 
+
 

(FAMTEEI x FAWEDAYI) + (HIRWEEl x HIRWEDYI) 

No data on labor input.
1975 crop year (1976 survey year): 


1972/3/4 crop years (1973/4/5 survey 
years): The problem with this
 

not specified
that the number of days worked was 
set of data is 


We have therefore had
and hired workers.
separately for family 


the same for family
 
to assume that the number of labor days was 


and hired labor:
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(FAMHOE1 x HOEDAYI) + (HIRHOEl x HOEDAYI)
 

(FA.MPLOI x PLODAYI) + (HIRPLOl x PLODAYl)
 

(FA!MPLAI x PLADAYl) + (HIRPLAI x 
PLADAYl)
 

+ (HIRWEEL x WEEDAYI)
(FAMWEEl x WEEDAYl) 


1971 crop year (1972 survey year): 
The data for this year are even
 

are no data on plowing. An
 
First, there 
more problematic. 


number of family workers
that the 

even more serious problem is 


There is a variable "unpaid

specified by operation.
Is not 


this number of
 
cannot assume that 


workers"; however, one 


reasons
one of the
in each operation,

workers participated 


operations in
 
of labor by sex among


being the division 


The labor input variable has thus been
 
Indonesian agriculture. 


calculated as:
 

(HOEDAYI x WORHOEI)+
 

(PLADAYI x WORPLAI)+
 

(WEEDAYI x WORWEEI)
 

on labor input data 
The effect of imposing cut-off points the 

is shown in Table 3.
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Table 3
 

LABOR INPUT PER HECTARE IN PRE-HARVEST OPERATIONS:
 

THE EFFECT OF IMPOSING LIMITS
 

Labor Days/Hectare
 
.- After Cutting
 

Year Standard Number of Standard Number of
 

Mean Deviation Observations Mean Deviation Observarions
 

---- - -- not available
1968-70----


1971 226 571 9154 169 95 7892
 

1972 286 3301 18631 170 105 15239
 

1973 244 360 10021 190 99 9187
 

1974 359 3525 11962 197 101 10696
 

1976 221. 1745" 8400 182 93 8012
 

402 7931 177 88 7442
1977 206 


1978 194 200 18739 173 87 8992
 

//
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(c) 	 Wages 

are two sets of data on 
As may be seen from the code-books, there 


rates
 
(crop year) onwards, respondents were asked the wage 


wages. From 1975 


or not they hired labor.
of whether 

for particular activities, regardless 


which represents
across years

there is a consistent variable


In addition, 


is the variable which has been
 
activity. This 


the total wages bill by 


data in the earlier
the labor input

Because of the problems with


edited. 

not the
 

survey years discussed above, the variable selected for cleaning was 


days) but
 
wage bill divided by hired labor 


(i.e. total
imputed wage rate 


one would
 
total wages bill by activity per hectare. In general, 


rather the 


Proceeding
distributed. 

(and wage income) to be log-normally


expect wages 


mean and 
 standard
the logarithmic
we calculated 
on this assumption, 


and eliminated
(by activity),
bill per hectare
of wages
deviation 


standard deviations from
than three
which were greater or less

observations 


shown in Tables 4 to
 
The result of this procedure are 
the logarithmic mean. 


1@
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Table 4
 

WAGE BILL FOR PLOWING: THE EFFECT OF IMPOSING LIMITS
 

(Rp) 
After Cutting
Before Cutting 


Year* Mean 
Standard 
Deviation 

Number of 
Observations Mean 

Standard 
Deviation 

Number of 
Observations 

1972 408 1234 19532 562 1220 12830 

1973 816 1683 10171 1077 1824 7502 

1974 1159 2529 12082 1431 2698 9203 

1975 1444 2866 7906 2619 3297 4134 

1976 1568 3034 8386 1877 3108 6739 

1977 1440 2946 8264 1623 2848 6332 

1978 2450 4743 19738 2735 4789 7909** 

*No data for 1968-70 and 1971.
 

**Reflects a 50% sample.
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Table 5 

WAGE BILL FOR HOEING: THE EFFECT OF IMPOSING LIMITS 

(Rp) 

Year 
Mean 

Before Cutting 
Standard Number of 

Deviation Observations 

After Cutting 
Standard 

Mean Deviation 
Number of 

Observations 

1968-70 774 2138 4155 1296 2520 2416 

1971 2210 3853 10016 24 3q52 8328 

1972 723 2006 19449 1251 2396 10335 

1973 1355 2747 10066 1947 2971 6846 

1974 1671 3599 11632 2342 4002 7831' 

1975 1906 3237 7294 2642 3544 5055 

1976 2189 4461 7628 3309 4865 4783 

1977 3161 5875 8252 4472 6112 5150 

1978 4385 7457 19724 6034 8518 6706* 

*Reflects 50% sample. 
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Table 6
 

WAGE BILL FOR PLANTING: THE EFFECT OF IMPOSING 
LIMITS
 

After Cutting
 
Number of
 

Observations
 
3005
 

8481
 

11251
 

8146
 

9572
 

6212
 

6497
 

5893
 

7724*
 

Year 

1968-70 


1971 


1972 


1973 


1974 


1975 


1976 


1977 


1978 


Mean 

678 


986 


545 


1024 


1252 


1444 


1831 


2042 


2842 


(Rp)
 

Before Cutting 

Standard 

Deviation 


2200 


2164 


i2 8,.5 

1871 


2222 


2866 


2884 


3131 


4098 


*Reflects 50% sample.
 

Number of 


Observations 

4136 


10081 


9769 


11665 


7906 


8456 


8273 


19729 


Mean 

797 


1055 


871 


1171 


1431 


1792 


2281 


2543 


3371 


Standard 

Deviation 


1321 


1988 


1430 


1467 


220 


2213 


2895 


3267 


4423 
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Table 7
 

WAGE BILL FOR WEEDING: THE EFFECT OF IMPOSING LIMITS
 

After Cutting
 
Standard 

Mean Deviation 
947 7904 

1232 2128 


9503 11zO.
971 


1580 2275 


1937 3022 


2128 2750 


2805 4009 


3417 4586 


4638 6116 


Number of
 
Observations
 

2113
 

8221
 

11251
 

6946
 

8160
 

5461
 

5236
 

5055
 

6698*
 

Year 

1968-70 


1971 


1972 


1973 


1974 


1975 


1976 


1977 


1978 


Mean 

522 


1114 


563 


1131 


1428 


1559 


1864 


2394 


3423 


_.__(Rp) 

Before Cutting 

Standard 

Deviation 


1655 


2152 


1490 


2137 


2891 


2515 


3675 


4397 


5525 


*Reflects 50% sample.
 

Number cf 

Observations 


4148 


10037 


9947 


11780 


7739 


8212 


8295 


19733 
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Table 8
 

WAGE BILL FOR HARVESTING: THE EFFECT OF IMPOSING 
LIMITS
 

(Rp) 

Before Cutting 

Standard Number of 

Year Mean Deviation Observations 

1968-70 1279 3414 4103 

1971 2030. 3828 9912 

1972 1221 26;0 1-9 

4576 9638
1973 2747 


11458
1974 3068 5120 


7432
1975 3281 	 5369 


5331 
 7531
1976 3363 


1977 4388 	 6885 8122 


9580 19593
1978 6323 


*Reflects 50% sample.
 

Number of
 
Observations
 

2733
 

8984
 

12064
 

8105
 

9545
 

5590
 

5672.
 

4	 5894 

7774* 

Mean 

1811 


2008 


1822 


3199 


3493 


4210 


4301 


5426 


7327 


After Cutting
 
Standard 


Deviation 

3486 


3306 


3220 


4725 


5098 


5806 


5465 


7161 


10084 
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(c) Fertilizer Use Per Hectare
 

Fertilizer 	use is a problematic variable to clean, as zero :::Trvations
 

for the consistency of zero obsess-:ions are
are quite possible and checks 


difficult; for instance, farmers who cultivate modern variet:- are more
 

likely to use fertilizer, but this is not necessarily the cas. We have
 

an upper limit on fertilizer use pe- hectarz of 450 kg
therefore defined only 


of chemical fertilizer. The results of this are shown in Table 9.
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Table 9
 

CHEMICAL FERTILIZER PER HECfARE: THE EFFECT OF IMPOSING LIMITS
 

Kg/Hectare 

Year 
1968-70 

Mean 
64 

Before Cutting 
Standard Number of 

Deviation Observations 

256 4161 

After Cutting 
Standard 

Mean Deviation 

49 80 

Number of 

Observations 
4105 

1971 123 331 10213 95 100 9406 

1972 90 430 19455 62 1o... 

1973 103 192 8566 91 94 8468 

1974 273 5013 10246 108 100 9869 

1975 170 2556 7716 109 92 7585 

1976 142 294 7584 121 93 7456 

.1977 213 534 8172 164 129 7487 

1978 242 506 19598 197 125 8982* 

*Reflects 50% sample. 
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(d) Rice Prices and Fertilizer Prices
 

from the

Rice prices and chemical fertilizer prices have been calculated 

usir.­these variables have been cleaned
data on quantity and value. Both of 

the wage bill -- namely, observatio.ns which 
the same procedure as that for 


standard deviations from the logarithmic mean
 
are greater or less than three 


The results are reported in Table 10.
have been eliminated. 


IV 

http:observatio.ns
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Table 10 

RICE PRICE: THE EFFECT OF IMPOSING LIMITS 

(Rp) 

Before Cutting 
Standard Number of 

After Cutting 
Standard Number of 

Year 
1968-70 

Mean 
21 

Deviation 
28 

Observations 
4131 

Mean 
20 

Deviation 
17 

Observations 
4026 

1971 22 31 10230 32 30 

1972 53 2995 31 26 17652 

1973 40 104 10233 36 12 10075 

1974 64 261 12228 42 13 1176? 

1975 52. 134 8509 47 16 8273 

1976 56 98 8745 53 11 8592 

1977 71 200 8227 61 14 8008 

1978 71 501 19588 62 9 9749* 

*Reflects 50% sample. 

/1 
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Table 11
 

CHEMICAL FERTILIZER PRICE: THE EFFECT 
OF IMPOSING LIMITS
 

(Rp)
 
After Cutting


Before Cutting 

Standard
Standard Number of 

Year 
1968-70 

1ltan 
34 

Deviation 
45 

Observations 
1699 

Mean 
31 

Deviation 
8 

1971 39 14.6 6829 30 6 

1972 38 132 30 7 

1973 40 58 5268 39 11 

1974 64 236 6944 52 15 

1975 77 175 5537 72 16 

1976 80 178 5649 74 10 

1977 81 194 6452 73 11 

1978 - 76 167 16997 72 7 

*Reflects 50% sample.
 

Number of
 
Observations
 

1659
 

6544
 

17652
 

10075
 

11762
 

8273
 

8592
 

8008
 

9749*
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(f) Value of Non-Labor Inputs
 

on chemical fertil­
the sum of expenditures
This represents 


green compost, pesticides, insecticides,
 
animal manure,
izers, 


less than
greater or
Observations
and irrigation fees.
animal hire 

dis­means have been


from logarithmic

three standard deviations 


are shown in Table 12.
 carded, and the results 




Table 12 

VALUE OF NON-LABOR INPUTS PER HECTARE: 

THE EFFECT OF IMPOSING LIMITS 

(Rp'/ 

Before Cutting 
Standard Number of 

After Cutting 
Standard Number of 

Year 
1968-70 

Mean --Deviation 
7870 23387 

Observations 
3616 

Mean 
9506 

Deviation 
8259 

Observations 
1415 

o7 !!20 161497 8276 10368 8338 4789 

1972 12415 18928 6475 13724 8642 4049 

1973 9608 70025 19082 11711 9912 7050 

1974 34219 578294 7779 18248 12959 4993 

1975 31043 449505 5109 20863 11172 3447 

1976 30305 245746 5060 22717 11017 I 3678 

1977 34717 110124 7431 28898 14196 5096 

1978 33130 52458 18563 31402 14191 7120* 

*Reflects 50% sample. 
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