
THE CONSEQUENCES OF SMALL RICE FARM MECHANIZATION PROJECT
 

Working Paper No, 41
 

EFFECTS OF MECHANIZATION ON PRODUCTIVITY:
 
WEST JAVA, INDONESIA
 

By 

R, Sinaga
 
Agro Economic Survey, Indonesia
 

1981
 

The Consequences of Small Rice Farm Mechanization Project is
 

supported by the United States Agency for International 
Development
 

under Contract tac-1466 and Grant No. 931-1026.01 and 
is being
 

implemented by the International Rice Research Institute and the
 

Agricultural Development Council, Inc,
 

http:931-1026.01


Rdolf 5. ima .. 

A 8 S T 'I t C T 

The mechanization of lai,.prvi);rat ion has ',,ct' e,t'vct(ld to increase rico 

yield/ha. A study was ,nid.rtaken inI "est Java in 1')79-nl to evaluate 

the irpact of nochanization on yields. !e!it'It of this research showed 

an,! diff.-.encos in fertilizorthat after adjusting for crop failure 

to strl~ho-ft thr . ,cction that mchanizationapplication there vias no evidence 

increases yiol. 

I. ITITROT1'C'I'1 OH 

and various ('ovcrnmont officials have.Arricultural extension agents 

that due to a lac." of power, rico- land prcparation is done bycontended 

mn and aninals. It is contndod that bocnusc now:e, tillers and tractors 

can plow" the land dooner and more corm~lctr.y, yicld/ha can b: incroased 

is adoted. rased on thcse assumptions,if mechanized l.and 2reparation 

bun uromotd to encouraCe farmersmchanization of land prep.ration has 

in both den!oly poputlated Java-3alito purchaso mini tractors/poor tillers 


and in the sporsely inhabited outer islands of Sulntiosi and Sumatra.
 

IT. OJ9NTIV..S 

is to 	evnlur.tc: tl'- imtact of mechanizationThe purpose of this ptnor 

on rico yields. This issue will be evaluated by : 

(1) 	 comparing yic)ds achieved on nor-mc.chan zco -nd mechanized 

farms.
 

(2) 	 comparing yields achiuved on non-,cch.n.4i7d and mchanized 

farms, adjusted for differences in crop f-i lurc. 

(3) 	 comparinp yields achieved on m.ch'niznd and non-ncchnited 

farms adjusted for crop failure .:td diffcrencos in fertilizer 

Use. 
US0
 

*-/Paperpresented at the "Consuauences of .mwill Rice Farm Vochanization
 

!'orkshop at IPRI, Los !1nnos, The Philipiinos on Septemblicr 14-13, 1931.
 

Study, Aqro-Econouic Survoy -nd Faculty!/Project Lnder, ural 1)ynnnics 

Staff at .9or'or Aigriculturril Univr.ity.
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lin. rTII!, Atm.. 

Indrinnyu ind !;ub'rnn Districts, lncat.,d 16! nnd 205 km. East of 

,cro chosen C.s the researchJaknartn on the .!ortli constal -10rin of Jn.vw, 
.

site because 341 of r.ll I illers in th 11) Districts of Jav are found 

here. 

ibout 500 pcrscns/kn
2 

These districts 1aw n population dnsity of 

are lnrrely irrir,,ted, achieve rico yleldn of about S t/ha, and ha1vo a 

tiller population of npproxinataly 457 units. (Siswosurirto, 1981). 

IV. SURVEY DEEIGW 

Sapling: Samplin- procedures woere devolopc:d to idetify a stratified 

sampIe of respondent that represcnted the atricultural diversity. A random 

sample of eight sub-districts (within the two districts) with the Croatost 

nurber of hand tractors w,,re selected. Thcn, four villages with four or 

more tractors wcro r.ando.ily selected in each district, and a block census of 

the eight villai-cs was conducted covering over 1600 households. Census 

results wore used to select a random sanplc of respondents who used human 

labor, animIls mid power tillers to co, ;.ta Inn preparation. The sample 

sizc in each call is noted in Table 1.
 

Eurwe. Data was collected usin" a standard questionnaire, durinr 

the l)79 dry (second crop), 1979 dry (third crop) 1979/1980 wet, 1980 dry 

(second crop). and 1980 dry (third ceop) s, .sons. Analysis in this papor 

is primarily basud on the survwy data collected during the 1979 dry season
 

(April through Septonher), tl-e 1979/80 wet so-son, and the 1980 dry season. 

V. P.E S I1 LT S 

Dats on yield, fertilizcr use and crop failurc is presented in Table I 

for non-mechnnized -nd mechanized farms. 

Data in Tbol 2 (col. 1) suggests that mechanized
Yield differences, 


farms have hijhc:r yields than non-mochanizcd farms. Over the three 

seasons, the difference ran'ed from 62 kg/hi (.'.S. 1979/89) to 586 k_/ha 

(D.S. 1980).
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bothP~ffcctcdl,d 0135 ill Tnblo 1 
: ..... As Shown"
:'__,.:: r,12~iuro,yie,1 ts forrvliiist'myie'1 diffeTn'flcOS, 

t.. occurC'J il the 
crop fr.ilure vs severe 1 the 19n) ,hi 


i t....

nochanizcd .jjd non-rocIchnizd f.rns, r.ch :roaiCr ', 

condenst e 
(24 %vs. 2.6 ). ftur ,justi .yields to 

•.,.,,ren 
2) the yica on non-i-rir ted 

co).o'f,.'ct C'Il'le onn..hizd2, rr.. 
for this exo.'cnotis26 <./'a.rearer tn 
farms vr.-Is 

vop LnIlLt .... rirtilizer use. 
forndju~tlsdifromcf3s,yildI of fortiliz.r 

th, djf.cr'nc3 in 
level 


Tnble 2 (cot. 3) . 
all scasons,Data in In'.ts. Ii1 

nonl-n chaniz.l 
n confnard to 

.pplicd by pyc.I izo d 

chanizf.'e rn'rjrrs - rfn"in[ from
 
the ..appliod by 

rore- fcrtilizCr Was 

11 kr/ha in 1979/00 %.S. to 24 1,r/hn in the 97 D.c, 

n ,; 

it yi.cld resultil fron
 

av. ra, 
By assurain various valucS for tI to 

the contribution of fortilizor 
fertilizer, 

one of ndditional 

usin" yields adjustoe d
In 'rlO 2,

sechanized yields cen be notted out. 

of one k of

the av(ral p2ductiVi)y
for crop failure, it is assumod 


9) '.-B hr. (col. 12) of yield
 
fertilizer is 10 I. (col. 6), 9 k Ccoi.

these adjustmOntse d For all scesons,.
of fertilizer aepli yields are

increaset/k non ,mchanlied- i.c.
yield difference

in a negntiveresult 

greater thn nchanlzod yicl(ds. 
of broakeventems 

can be irs-ited in 
resultstheseAlternatively, ftor cOlu I is the 

in parcenthcsosvalut:In Table 2, the cquiliZeannlysis. to be issulv"6 to 
that would hnv-

fertilizer nroductiVity losses.crooaverlt'c - bcore p.djustiln: for 
yields

and non-ri ohniz c'd thatmchn'nized .croductivitythe average2 iscolurmaftrin parenthesThe value 
- after adjusting for 

crop losses. 

vust be assumcd to 
cqualizc yields 
 assumption of
 

fertilizer vroduCtiVity pn average
data shows that to not out thehlis 

increase per k2 of fertilizor is required 
the 1979

5.8 kg yield 
non clw"c'n.izcdi faTrMS in 

mechanized Pnd 
yield differences between 

Issurqltion is required 
fertilizer productivityNo already hir~hcr on non-D.S. and 1979/80 w.S. 

sIncJ crop less adjusted 
yields ar 


in the 1980 D..3. 

mchanizcd farns.
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VI. COOCLUS oN 

After comparinp yields on mochanizod and non-mechanized farms, it

is often concluded that mechnization increases yields 
because yields are 
higher on mechanizcd farms. Yet, because far..rs who choose to mochanizo 
also typically use higher input levels, such conclusions nay be unjustifiei.
After adJusting, yield differences to tnPe into consideration differencos 
in crop lossed and input use, it was found tOat in all three seasons,

hither yields were observed on non-n.chanizcd farms. 
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Table 1. 	 Yiold Pl,1 Fertilizer Uso p.or In, C:onsequnccs Cooperator, Indrnmnyu 
rnd Suban Districts, -,ist Java lD79 - ,80.V 

Mon 1cchanizoae Vochanizod 

ruOwner
V'anu-11 	 uiml (,Ito '- Hire cnt o 

Dy Sonson 1979 

•o.of Reportinp 217 217 -	 81 

. Fertilizer :
 

- Ur a (4p) 	 213 - 213 - - 219 
-- TSP (,g) 63 - 63 - 81 

- Total (Kg) 276 - 276 - - 300 

- 2,975- Yield (1'.F) 2,835 2,835 

0 - 0 - - 0 -.Crop Failure(#) 
- 2,975- Yield if CF = O a, 2,835 - 2,35 	 

'lot Season 1979/80
 

56 100 156 61 68 129 - No.of Reportin7 

- Fertilizer : 

238 242 240
 - Urea (Kg) 	 226 250 241 
74 70 71 81 84 83
 - TSP (K.) 


Total (Kg,) 300 320 313 319 326 323
 -

- Yield (rrg) 4,613 4,96( 4,339 5,116 4,709 4,901 

Crop Fa5!ure (%) 0 0 0 0 0 0 

' Erl1. ,1,709 4,931Yield if CF 	= 0% ai 4,613 .... 

DrZ Season 1980
 

161 61 64 125
 - No.of Reporting 161 

- Fertilizer :
 

207 230
- Urea (K) 207 -	 220 225 

-	 84 71 77 - TSP (K) 72 72 

- 279 301
304 	 302
 

- Total (Kj) 279 

2,993 - 2,993 3,632 3,528 3,579- Yield 	 (K'-) 

-	 2.6 2.6 - Crop Failure (M 24.0 24.0. 2.6 

- - 3,675- Yield if CF = 0% 3,938 - 3,938 

area
a/ Yield after adjustin!. for area affected by crop failure (harvested 

yield).
 

Sources 	 Consequcnc,.r of land prepnrntion ?#ochnizn'tion in Indonesia
 

South Sulawesi ind "lest Java.
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Adjusted for Crop Failure and Differences in Fertilizer .Pplicati, 
Table 2. 	 Yields on Non-Mchanized and flochanizod Farms, 

Indrarayu and Subang Districts, West Java, 1979 - 1981. 

1 k-.fartilizer 1 kg.fertilizer 1 kU.fertilizer 
8 ka. rice9 k. rice10 kv. rice

Yield Yicld Diff lfxccted E:qccted Excted 
duff. d.- in c/ yield d/ yield d/diff. in c/ yield d/ 

df. (1-4) (2-4) diff.du (1-7)(2-7) diff.duR_ (1-10) (2-10) 
S(nadjus-	 (edjus- for-- diff. due 

ted a/ t d a/ app. to diff. to diff. 	 to diff. 
In('lE- (Kg/!!a) level of (Yc1y (K7f level of (KJ (K! lcvol of (W% (Kt 

f1a) ia) fc rr.3pp. Ka) Hafert. a. 	 Ha) h) fcrt. app. 'O'ZJa3CNPl'!a) 	 (K/Ha) 

8 9. 10 11 12
1 2 3 4 5 6 7 

Dn, Conson 1979 

A. ;ech 	Vs. ',:.. non 
.	 140(5;,) +140(5,8) +24 +240 -100 -100 +216 - 76 - 76 .192 - 52 - 52 

Wit Season 1975/1980
 

A-17. r.ch. V;. !e-.non 
37 - 37 + 88 - 26 - 26 

+ 62(56) + 62(5,6) +11 +110 - 'As -48 + 99 
ach. 


Dr Sc=son E80
 

AZE. rmch. Vs. nj. non -470 +184 4402 -447 
m.ch. 	 +586(25,5) -263(N.A) .23 +230 +356 -493 -207 +379 

a/ 1c.chenizod yields minus non-mac!.-Fizrd yields. 
for crop failure./ Mechanized yields minus non-mchanizad-yields, after adjusting 


c Mch=nizud fertilizoT applicatior rate minus non-mechanizad fertilizer application rate.
 

!1/Exp.cted yield difference between wchanized and non-mechanized after adjusting for various levels
 

of .-ield response to fertilizer application. 

N.A = Not Applicable. 

Sources 	 : Consequenccs of land preparation Mechanization in Indonesia
 

South Sulawesi and 14est Jcvs.
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