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Changes in Java's land tenure systems and labor contract arrangements have 

attracted the attention of economists and Fociolegists concerned about income 

distribution in the rural sector. in a previous paper, we reported growing poverty 

and itequality in a West .lava village. The basic factor underlying poverty and 

inequality in dhe village wAs population pressure on limited land worked with 

stagnant technology, which causcd the value of labor to dcline relative to that of 

land. If the basic underlying cause was stagnation of technology, the opposite 

should occur if majOr advances in technology are realized. This hypothesis is 

tested in this paper through tlhC Study of a village i West Java where major 

technological advances in rice farming have occurred. Our analysis shows that 

real wage ra'., increased despite ranid population growth, and that the income 

share of land declined relative to those of capitai and labor, as opposed to the case 

of the village previously studied. Improvements in agricultural technology and 

irrigation infrastructure are, thus, identified as effective means to prevent growing 

poverty and inequality. 
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Technological progress and income distribution in a
 
rice village in West Java
 

In a previous paper (K ikuhi t al 1980), \wc reported tie 
case of a West Jlava village high populalion pressure 

oi lIand wok ed with stnant technology restlted in grow-

tig P and ieuality. If*statliatiO'of ttitoloiehooy\e \\,ISilpovertyvadicultv fMgl.lo!o 
,ess,the opposite should 

Ikito ti ul de l. ing this pro 
a basic 

he tlhe cas Vwith ad\illc's iIl t tI olo'V. 

Ihis paper reports on a study of a vill:e uthereittiti--

cant incr'ases InI ri c Id l.i\ c bCen recot ded x a Icstlt of 

IInpfo\ emYenlrts in iri .atili ,vsthcn>, aiid tIee-2ro\ it telel 

n gy, B\y Conqvtipari.i- this \ illaDc with) the one in the pro-

iols paper, \kc idcutil\ the impact of techinologicial Pt o-
, n ditributii i the ilalV 

e tt 

(Ill)l( I iiI11ll I , l~l) \l \ ((I i IlIO)N 

1 --lhe \illaUc lot thi stud\-- Ih NtI SltIbtille \iIllI.&g- is 

\k ithin the RCncu oC .l Stlhblg, \\.hich had been covcd b\ 

the Rice Intctsileition Siir c'\(I itcn-,ilkasi lIadi Si;l\\ah or 

I PS) collictcd b\ the Alro-.leConiile.' Surv\ of Illdolle-

sia. I hie illagc Is itn a ice inuOlttire_ t ca btl, unlike the 
village prex ions stldV. has expe'retted najor advatn-

cCs in 	 rice product ion It the past decalIde. I he 


is iabo t 10 kmll aorthol Ite Soutial .lll!,
lilin the 

villaigc Studi'd pr il \,, Ilig. I)). 
illtil 

1 in1itlcu;iteCdI inlikc the South ibihE villa. hich h;is 

topogrtphlty stirrotlldcd byv ivotilitills. tle North Sibile 

village is on atcompletely flat. Coaistal plait. Ihe lfca is 

scrvcd b the .liluhr Irigadtion s, stein the bi-e>! hrig-

lion ,syste iu .l '. Ill'fore the. ltilhur Sxs,\tcil \\as 

ccr\cd b\ aextended in 1968. ncc Iiclds in thme ';ilcc \ete 

local irneiitioWi l\ s ll(M iitn S\stelli). xxhich had irrigcated 

the hehls oal\ I'o the wvet scasoll. Ric': .Ids werc low and 

unstable. 
Since the .liliiltr Svstell extension, doule-eroppitn" 

of riec 	 hi, beeoe c'ollllnl Ilid miloderni arictie, ave been 

w\i(cl\ uscd \Nith siguilica:nt Incresecin vihlt. [helydt'atilic 

chitbg.'e in rice prodtiCtio0i technology in the North Stibltlg 

villae. lhus. cotltiLasts greatlv xxith the stignlatioll in the 

South Stilball villaic. 
the Coiulete e t",itHtiou siIl'\tCV toIII this sttdv we UsedtI1 

nild l all,and 

the samlple stirvev to coll'ct the illore eiiplieated data. \VC 

collect baste statis such as ppuitio l 

chose the smallest hallct iIIthe village is the sil d\ "itaid 


selected 60(( of the f:it.r hotscholds attd 401 A- the 


on-arniler househoflds for the sample survey in NoVem-ber-


IJeccnibcr 1979 ( labl I ). )ata for stock varviablcs such its 

land and population \vetc for Novenber-l)ccelber 1979 

atinJ thlie fow dataH for e'tir'''nt prod ution were for hothi 

Table 1. Total and sample compositions of households in the 
North Subang village, 1979. 

Village 

No. size no. SarnpleNo.total % Sample ratio"~ 

Lage (1,0 ha and above) 30 16 19 0.63 

Small (less than 1 0 ha) 45 	 23 28 062 
75 	 39 47 0.63Total 

Noik.farner 
111 58 44 0.40 

Non ctiltivating landowner 5 3 2 0.40 
Landless worker 

46 0.40Total 	 116 61 

Total 	 191 100 93 049 

'Sample size (ividtlidby village total. 

1978-79 wet season attd 1979 dry season. In the following 

anal-sis the 1978-79 data re'er to thc averages for the wet 

and the dry siasotlls. 

Ie;tuse the complete entticration st'VcV \aIS not tised. 
kfthe trablLe to oblain detailed ilforfatioil on interclass\V're 

relationships it the village collllity such is those 

bctweetn the laidlord ittd the teiallit and the employer alld 

the ctriployc. We also [otilid it difficult to obtain data I'roll 

tIc biggest landlord (%ho owlield ncill one-third of tile 

'lIiutah Iwetricelitnd] i the village), who was ttnwilling to 

disclose ilfortlitionl oil sensitive Issues stich is the Process 
.1 ItindacctLtlation . A,, i.areslt, the dilta pertaining to 

aeraliai strtctture of this \illage arc incomipllc and less 

reliable than those olthe Soith Sibang village. Ilclausc of 

these data problems. \we focts oul analysis Otil chaiges ill 

rice piodtIUtIu0ii technology attd the iniconlc-distributionm 

iinplicitiotts. 

It1 ,( .\ll !AI I 1.RN AN ) A(iRARIAN S IR1C I tiUle 

(.o 	 lpard with the Solth Sti.ing village where there was 

evidence that tie poptlation pressure had feached satu'a

tion. tile North ihubarig village had a lower population 

dCnsitV. Iotal population 1t119-9 was 774 (375 imiales and 

399 fcmalcs) for 65 ha of siwah: the allln-land ratio of 12 

pesolls h.ia osawalh in this village was fa.ivorably compared 

S,,ubang village.xxih 17 pefsons ha in the South 

I he itlilation oil deonlgraphicchanges that we oblained 

\\, limited. I lie only infoillation of significance was tile 

a,,tlilgc num1iber of children per nother, by mother's age, 

\wItch 	is shown in [able 2. The data for mothers more than 

5( ycaris old \\cnc dlleted in the analysis, bccaS tlime and 
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oprational holdingI.5 anI. 
Table 2. Average numbers of surviving children per mother, by the 'ice yield was oly about 

Thts,
\wI

mother's age, and the estimates of the natural rates of population of hout 2 ha,1 retqiliretd for aI'milys su1 sstence 

growth in the South a h Subang villages. West Java. Indone- relatirely i.c-scale holdings in the Javaniese standard were 

Rice vicds in the village increased significanilyestahlishcd. t for the wetsia. 1979:' 	 SNvStctn prtO'iterl irrigatilL'ifil

rlit si 	 Pputvilain \vhCIn the . 

' Iioll'sihil S ll m i l i l 
w (wlII1(li'1 Pm ill t 1l 

aM otll*! p's( 1t Il t- l~ l i il11	 
-- llt Ii- cisi ll it o l o .c il11 1L u o 1 1 i i i l 
1iw t 


(it i) (/1"hr l 	 t he ili~iti~li 
ii1 1)
(IttI)lI illl l tv)W 	

V~ \, 8', ie"hnsitieciiitui of rice farmingduetleIe 
n
0'' 0'/ 'ml 

Into CeIe ihL i i t1demanddll e l lt ibOI t ilouLIltt
130 b , .,' ii I :3()ytl ,a 
:19360o79 

1 :3 	
a ti l l riiiot m l ju1211 tle \ ltl;iL!e. I lie neSS lligaits 

eittlers or as 	 landletssi30 7 3032 :3aid 	 ,Ctltd 'Is sharecroppers to the old 
1 9 nt50 59 '3.19 	 ',', the extcllsioll 

2 /1 1 ( 3 25 16 labilret s I lie "sticpc C \\t',s I 'atcd allt 
40 .19 

0 7 3 16 1 ii	 ls ided r11Ilaliotl or the 
36 '15 	 - .18 )1 te ltill SsseI. \\ ll 


1
30 :0 	 2 )7 
_'tI I ,c ,asonu. ('lais dilt it toll ill lem, oI li lil\ 
:ld
1 8):19 o ,1 	 ,( Iablc 3) and htigl

skc\c d 	 distliblioi ot lindholdn l 
llit ,I , 1	 ;I ilc' ir(:,llill'll''1hy1''R ill ,l , ijr 

, i ll l til Illn I idti tel L'II it' (I I ablC-4) \;IsIhl',dee\toph ed tllrOUlt 
ltlt'i<?1 llllll~,lAtll~t < "i(02t i' 

tI,hl 	 ll.i, i 

il etilliollde\eloped 'lllong Ilic 
\t t le, s l i tilc, i stra 

I	 us, 1e i'tl i ettild-ltChI0l ll 	 l ' I(e
s",lll.I'eC' C 1115 11 i llld 	

ollliC ;lcq'uied lind t:1t1 l otherslC' 
I,\\C hd ill old etclers. SOitI' 

iil plciiti houiholds.ItI)\hwl I m\cll l ' 	 Ihtiil itolie\ l-nding. I i Hers in icLd ot cash pa.i ned 
le Si tl I Ii \ I "IlSubItn stii[; . 

i Iitcii \ tCillI-lO-d
l iitt ltl l lilt d lI ilillilcd. Ilable . sttl , liItlhi ttihS1cti n illhirt . I-;iitr ii CIuo tlhe 

thc clnd ot the hitl pleriod l lit' i't losilg os%\ 
1lh \, tilillCh ill ttlll it 

it tclIl ii;itiii il vile (d popililtilim '11o 	 itt tle Sitlage. tortllillte 	 Ihl he UiCggelandlordship (l the lhaud. 
Sitlt 'itibilci Silhie\ulh thin 	 in illtlhe ilhageC Mtd1ihet in the 	 tltitC d illlteltin 21) ha 
\\. a t 40llhotci - CvinltIp C.aeti

Olw e ete oiuild \ilhiet_'\CCO diig to 	the olh hitoutigt ttlotIllitdilg.SillilgcstiteC n olltle 
'<in . Ii ih in eied 

h Id" in thc N ttI l Stillbi ll i I )4 .	 
ll- lst l I 'bn peeCIil o mll ol Ill the 

. '. Slied land
ilCiIt\'IiIi
iiileio 191l i (i. \ll\ ei 	 MllittiltlalttC1 ll 	

lit -\ " \L,kc, \clii be, t \,Itel - lttI ;llIlClpl et:liS se lsi 
il
the l i 	 ll popltl liol ttI o\I lioi t'e 

is t n the iltagC oinltnlhit\ hi\c tlt bccn\\Iell dc\cloped. 
at . uc'gh 1 t1ct l pitpitlitt i'terei se 

aollt 4', \' 	 it the 'il t"Iec\yorsliptI
\11the '1tal ea, iS\C etcOini tttel 

Il i l\Sll' iimi l t lhie 1 iiti, .	 a sillrcllccts, itipid 	 st hc rate ot .l cro ingi sc 
t- itLd ti0 l inlctire i 11 

tlltdillit ;iit 	 the ipid pi
A.rclaitmel\ Ii, ible lii 	 \illage wherel
litIotit t l ou t SubatiZ 

t ill)\Si ()ll 	 1011 ilts sl'c'lttls .- i slirli cit 
lituotLlowtl ill \ ti lthe 

Il /Cro-itte st haits ,xisted ittoie relatises arid tittnds. he 
to he Cxplaiied bh\tle1 hilC iil ,ltlillt itt \ illat\ c. 	

Itt piddyi held 1IytIrOItups of icighhoring
L0t1t 11itltllI ,CIe'C

\\;I"scltlcd l'lilt\ 
V ntikc the South Suitiu,t illact 5litch 	 anitd other cilettrelltll ickite"l asai pl . isit tr 

e Nit 	 S illtuitc houCholtlit biil
sC1as earlier. Ihe stle IeCttl tt thI 	

itlthe South Si.bgll \illage. wereci". \%liiChI \etc oitilld 
sL5 itt 'it \i's otle

bcta til in Ilie IQ]Il. I its , 
li it lte North Stibatit \illauc. It apprll's tlhat the 

;t t local i scl it tit, also ibe 
dilli it buhilrd Iitiettion ,\,,Iclll 	 t lage Itas not vet becenilt illi iltg
nilii ll the Nort 

nillti te i ntaii-lockcl airct, w tilth ciili 
Jat, ciltalil 1tlit tli 	 as to etahlsh stich tntu1ual Ielp andl oitslticicl\l, Solidicfti

h tbaitt \IilltC.
deccul utdilal I t n sili'h a, the So 	

short history olsettllic 'ui',icitisC otl h 	 ,e setlelrs, were mainlYIcc, ,i,,, Il:trl\'
Ii-ttatnI e 	 tci,1 , ~ ui :it ,.,_. .......
itt tte Nill Stiubatt \illage' olpen d ia 
Initial settlers 	 uset e.I se;itiIIll cd Iuit II 


ilo i ti'slalta 
 c ec hc x tCr s i\IndI ci ta-illl 


North Subanl 
Table 3. Size distributions of sawah land ownership and operationlal andLtolilings intlie 

village, 1979. 
OierllionAl hllu lgS

Ow ier ' ,ld(fitShill s 
AreaAri0 HouishOldsHouseholds 


HtNiHaNo) 

781 12 1

2 1 2797 -13 
300ha id atbove 	 1.3 108416 53 10 13
2003001ii 5 	

23 12 2654 4(
1283 7010 	 5 

7 801 121002 00ia 	 1499 2:23 12
13 	 t050 100hit 	 11 5389 2254523 12Less tlhlO 50 	I 0116 610 0138 	 720 

65.5619164 39191Toital 
 034
(087)#'034 'ishol'(Ihi)
1 21)aAv pet 	 (12W) 


) ir (iiii1i! i o ts 

I~ i l-I,ll il l 

ld! i ll 

i~ h/l "Av i w7 p1! e h o ld 

ii 
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Table 4. Distribution of sawah land plots, by tenure status, in the valed bV tenants; in the North Stibatg village, the ratio wasNorth Subang village, 1979. ae vtnnsiltieNPlots Area t 1Sj)Ig ,jiC ieIiowShigher than 40(-j. The percentage of tenatills (Imostly share-Owned N o. P 53 H a % crop pe rs)of th e otaI47 	 n u n b er of Iar1n is Ws co rrespo,nd 3742  ingl higher for the North vuhang
\illaee. 
Rented 	 57

Share tenancyPawned 	 33 388 22939 	 35521Total 	 8
88 	 (ll..\N(d:565.56 	 t\ Rt(l I.\lMIt,,(;

The Most important cllanwgC in the villag neomv
in the 
past t\wo decade;S was the extelnsion of the .latiluhurTable 5. Distribution 	 Irrigatenureof farms, by status, 	 tion System to the \illage.. Major laterals had been btilt as 

in the North ca nas 196, bnt it .as notSubang viltage. 1979. uinti1)7? thatt secotl-V 

Tenmue tert irv lattrIsLI 

id
 

Farms 	 weC CompltetedArea 	 alAv area 	 the whole area ithehirIts No Hit 	
became ameabl to lice tbll-roppit, Calhe Itiper fin1))It . 

ic lot Cprlg f Ils 
,p rr,ji 36 29 07 44 0

( 
8 
I )

1 
\ re ve ale d a t ' 'hC rto i niO vvr it r 	 . lurv lh d 1 - pp i ng \r',s ti'jIOwner slur r 

8 
4 8 a bo ul o e h a lf o th e s a \a h area i t 9,"-7 .u r s rve v i n

Owner pawn 11 I15 239 83
1 	 - r c\e;ll1 2 8.; 4 2 84 	 that the 'hole ;;Ica ,vas dolOwner shalre 	 lh. iliilCtitn -ricblcoppe(l.pawn 2 	 of dtri-b:_tipph~iSharele1nat 3 '192 8 246 	 \as litated by23 	 the til'sitI 11

Pawnrr 30 1547 2t1ilelsilit the early-lllitllll ;h tcd
5 7 c'lllothe
,43 	 .Totil 	 5 069 
la 

g aild photop iod.rn ,+!hVl\%
75 	 i"la
6556 087 	 trieles (NMV)..,ccordinIP. ,tr\ c,_,5.th,:IK 	o, t 
ir 

l,..
to rie-ro)p are; was plante..,d
to) \IV inI0-71I 3t,,I R+38, and :\sa tart deve.hlped V+ lStindine 	 Ihat iltrcasedII)+11to,taloVll 	 'nrawlto 	 in 197S-79. IR26.Ititheillie 	 \ rc l
front .,lrrinllfillgdisticti, lila Ii-*.\peitnet Stttinn
casterrn edges 01 ll the: 

at (e lllCAi.
 
+Ian,, rttt nltujnts 'v.rc .la\ane,,,c, I 	 Sn kanlla theri.i.\Vest.lai\a nilIfrm ('entral.Ia\ai 	 i',ed.\lI-atli tise+fIjleltulie 	 ftr hatrx\
Ile,+ 	 etini \
h\ sic:k
,,."•	 , ol ht.l,,r,.,l+,lace
Ittc.rle,..,cit.,eemnt be o le. re'ason \ I)\thte
ctlltllllt\hA ,een ltirt..l\ 	 \ l1 the dftii',jtl ofLII 	 . I\'. and the inclrea ., applicationolltl,s a restul 	 of htllCI',, aIta+.o tl aicc"rnltitalll b\ia fc.N Ia 	

ricnec y.\ieds per h.cctlte of clop areaImdo\\nl:,.
r
tetlitllt Italljlil 	 iWCa,d IrmonlbCc;tItIc lthiic 	 2.51tiM o l IItoll ill 	 I11)6-71 to73.91tilie \illage t1alr ill 	 9178.79in the \vel
he Si,nitISi',bane ,ill 	 1,1clll alll mdll 2.1llltIrc
a 'C /ltCi I ible,, 4 ;lld S ill 	
to 2.,) 1 Ill the dr\ seasoll (this (Colsineling tlhe 	

a le 6).paper m\itll 	 il.rTaS, illlalle. 3 aIld 4 ill Kikhi 	 tihell(ultipl-coroppirgItil 11). Itt I 	
ratio

roil)
Solit 10.
about Il)W of sllh lattnd \%as cuilt-

rt lltlng \ illage. 	
the to2.11, learitage ric outtput per hectare ofstwah 

pet .. ;tr,llttlil( IIv ir 'C_,eaSed
81(, dttriltg tile past decade. 
Table 6. Changes in rice yield and rice production inputs per hectare in the North Subang villge, 
1968-71 to 1978-79. 

1968-71 
 1979"' 
 o hange ion
Rice yield (kc11 ia 
Wet son 1968-71 to 1978-79 

2549 3860 5tDrtliltqhle,:rrrr ratn, 2134Fertili'er ilhlit 	 2876(kha'I" 	 251 5 20 33 
WetDry
seeor 

85.,r sea s 	 224 164l.-thor r11pjj 	 56 194(1hetrs
SIij)
Wil lirdrl [rrvelralrn 	 246 
230
Ol0ir pl)hrlrv,st ir:hyvitl, 	 241 5413 


H arv esland tht0I.%#ll-h 
', 

475 15 
Total (Iprrrirvtl) 

!t 
1l 258 

DrY tLied prt)ir,I, 	 643 716 9r 	 198Oler 	 225tt 
preh vi aclviles 431 	 14 
-60Harvst mid uirt-,hIni 	 5'
Ietal (prelrar vi.i I629 249 

5 

Caraha l (i;e forI 	

685 9n i tirepw(days 11,1) aratior9
 
96Ba sen c(nIIn IPS Srivtey fri p ase IoV 	 13 2Ba!m- on orr 	 38

Seinr are 'Ura anl TSP 	
si rvey 'Total crop area divided by total sawaha it avalable ;I dash I-)a 


siu;sorn	 
Inficates not applicable 'Data forthe wet 
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|) r;Il I c ipr rterl., iII itr i loll and technrolotgi Table 7. Labor input for rice production per hectare by task, in the 
IesulltCd I l na rlolchalle in la htol demand lti ricc produnc- North Subang village. Averages for the 1978-79 wet season and 

1979 dry season.tionl. 
I atol rpi~~~' )ci. 11CCliiC (11 liceC-clip area (][l t [_m Smallngo
LiitoS al 
Siglill'liiIlll M thi \'l IIit ilix\ M,£'.ltii I llc'h0i). farn,, fil er Av

AIt 1t1 1 h IiiI\ i ht 11 1 l I I 1' I< IiIliIIiI C
( IdiI,\IIIIi lI' I chHIitLLN II H u s HoLri,, Hours % 

I'L'II~i II 1;Iill \c' ttl I i ;ippL.Ici . Iuc I'- /+ /r./<t' /( tU~lI l ll \ il dnIll it 

oli;,ilc it) av'.'l IIIith;Ii tiilal LI,rh iipI't ti iC;ii' IFamldypiC Iil crop) 55 25 103 40 69 30 
i iirccl 'iI',wd hi\nx h ih tt W' d01 iutII ie a! dcitlc. \ hild 167 75 155 60 164 70 
lili~ii iIIC ;Ii';I~I IILi)(11 (tC1iid \\;I', nhitII- 1 a1)(MI b 1 C 222 258 2335otalIlililo l ilc t i "ll 111C U l IA l 1I ,, i l/ I, l lth' , ICI q Ttimtilt 

i.,c tih' ti10p lti" c\tcnd, fdnily 7 1 22 13 11 7I t1c \\Ct 'Mi i ill i' \ ila c Iitin 
I .ildi :\ l(i1IxliM Ii It Taa 158 96 151 87 156 93M~i \ ~li A[piotlo ( uilvl 165 173 167 

laid picptal l o I icl ,it ti0ci lap, \\ill Larxc,,tnin, 
aid 1lieiNIine 101 tL' 'ili'l. Ihe Lihtu IbottlenCck r',>uling Wt,o(NY
 

Falily
in is O i o 12(d i l IIIIc;ISid Hired 22 12 106 53 46 24168 88 94 47 146 76
 
II ti i C IiI t [)IIll Cl 'l l Iii m ill tit\\il c';it 'i II a ble' rolil 190 200 192 
h( ll). i L '1111 l 01~a~I dlIit , Ih h\ll l III/'~ tM Clil ot fix vLsting x / re.,stlolg 

Family 8 3 14 5 10 4 
pi htetLC (11tC 11 ilta I i LiC' piIII(iii lotii ill tO \illi.C Hired 241 97 251 95 244 96 
\\ iiil )' t iiiii',. ;it'it .9S1 t300il', ILe', in lii' S ith lt al 249thti h 265 254
.Siihaii xi. i',, ' iii iii ihis, pipe~tlpiit' I aL~te xii i la Sc S 

Otlot.s
 

in KikiielIi c' ,11 IP),>11. Family 73 63 78 85 75 69 
nlikein llt oiLlh Sti ain x inc xi ho. Ili' enlix\a ll 1Hired 43 37 14 15 34 31 

pi aictl t's i l thi ' a.lti tit\x ,c'<a-ti thl litt ,,i,2nii canl ly Total 116 92 109till i'I tIn-ici, cli tlliiii\ t (1i1i the \t'-scas'ril arl [ral 

the' i itt- Hl~il ii Illn lilti \mill i- Fail y 165 18 323 33 211 22 - epa i i ii \lbaiii12 


,L.'+' I Aild tIq 111C l I ai I Total 777 665 744
ll \ , ,i,Illotk n Hired 82 67 78942 988 955 
pitm\\iIII. mlidt 1',o I ll,-l ,l, lh n c t d h\ Ill',Illtlal IllcillI/! 

11 1 kM\ lil1 \-w. ,Allll t (11\l mil lIlhd pi c'lmYlaIll l .i, Ilhilill 

Ill .tilln l i xx i/, 'io 1i1,I . Ilills it!i' 1t) h\ Ill labhor i;lill cclilohl y reslilled ill the decline in real \wage Iites. 
ICkl iilcIIl p tp i ca I . hICCic' C1 hl eIis1x,lit Iiinil canI \\ IIich illdiCC tle I hSubstillititn of' hilnl abI '11or an1il1 
diflcrcCC Ie\ccI tanil pll li Ouin i he \\C1 ',seisriI ;illd i(MCr. 
that in the Lir\ (,cC \ eriI i.\IXth1es A a id IL. 

I )est' ctrtus, Iti saxi' t;ritl. til' ineicaxec ill ilboirclllal" I() 11L. i[W ol(')ol, "i%(. MA it la () Ql lA M A SO)lI 11 IIN0() ICI(AI I'IR )(RI.SS 
uCliiaitt tliii' ti t t illilitri1L (f l i li- l'itppiii, ,tu ld 

ei'\c iC','lnCl IhM td ,lpp i iIiMnili' ,tCt b\ lh.\ rise ilal .ii:\signiicalrl ti rcss ill ltCnL.I ltog\ -- bridlx' defincd as an 
\xane late ( Iable SuSictid ,itatii ilI l oi lit StiliaILn ipv\ard shill inl rtidicliton trrictio -- w'as re.ali/ed in thne 
\ iilauc repl-eccir t i;i itiC Ca' lc S uhhllip i'tlrtila., lt) ( t N rIl, Siub i g,. x llc a, a rcsllt of (C\Cle ll lllt in 
Sl ir ix ltl Ill i h iih ptIl'llilittui l ,tiliC LidC a sliw- ir'liattn ,\slcll , anid tlr nii o M V.hcliotill i 

Table 8. Changes in input prices for rice prodtiction in the North Stihang village, 1968-71 and 
1978-79.' 

11 ehall.e fror
1968 71' 1978 79' 1968 71 to 1978-79 

Paddy prico (RIp kq) 19 3 67,5 250 
Nominial input pri;t!
 

Fortiltor price (Rp kq)'' 280 700 150
 
Labor wain rale (RI) day)" 153 775 407
 
Caraao rtral rarw (Rp lay)' 170 950 459 

Rual ip t prit',"
 
Foriloize price (k q) 1 5 10 -33
 
Labor wiape rarelkil day) 7 9 11.5 46
 
Carllibo rill rah, (kq dity) 88 14 1 60
 

"Avfor wi,wit aridiry ;esolls Rpi627 25 US$1 (asof January 1980). "Basedon the PS Surveyfor
Phase I to V Av for the wel adtl(ry seasons 'Based on our survy Av for 1978-79 wet season and 
1979 fry sea son 'fUria and TSP. "Wago for land ptrelpararion assurnrg 8 hours work per (ay.
IIcltcfts rlielS 'Data for rhe wer SoSOil ';Nonmlnal ptie divided hy paddy price 
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(Chlinges iIrice harvesting systems 
AS in the South Sn'-;bang villge, thle traditional forn of rice 
har estitng contract in tle North Suban F village was tle 
jriCl.v opena, or s,ten inI v,hich CrCI'yon+e CIn partici-
pate In hrarrcstiln and r,,Cci\C in output share. llover, 
unlike iltle Southtliiarti \ illaie. the harscstin.1 ,sVstcm in 

this, ',illa~c di) liotcih;tiIt. to\ltdI tihe
direcution of strrth-
rirre tireliirrt~t~tiitoil p.12tici(hoiofsn ilite tItii tl 


usc the prel opell hl\ ittls'.\stellI. thh,mihtile
they educ .id 

tllle
rt share at fit"h~il \ttlne \\ . herslI able "o. of tire 

I'l'tHIM t Ied to il o'//tl, e tIe fil \ telll IIt thw 1)( s,'/,, s1 

i irut l;rl+ thle S OLuth 

Sl<,Ibarre \ ]liac- o,\' I, til(\ , iiltl ,hittc( ick t) teic 


th t the te t w t\ lilt ctI.,dU ill 

Table 9. Chinqtrp; in1rice har-vstitri systerm in th North Subang

villager ('.,
of farrmer adopters) 

Cebtokan'' Total-
l /1 1 1 8 1 9 t 1 I 

I 10,1 1 100 

1 J59! 7/ 2, 
 100

1960 h-I / io 13 100 
1965 68 5u6 34t 4 
 100
 
1969 /0 tf 23 1 / 7 100 
1971 /2 35 23 21 
 12 9 100 

1973 71 2 1 23 27 11 16 100 

19/5 76 
 18 36 11 33 100
 
1977 78 16 32 
 9 43 100 

19/9 11 28 7 5-.1 100 


j wijth 5 shile 'irit trrllrl;ilrnrsA ,'-,th 1 f;r'r , and pulllifp( 
,,oeihm ,, 1"oltlqlftir 

ltieicasil \k It the .lilik;it. a ,.%stlm ol note strict 

Cittll \\ ltI delr. c,i
ti - - I -10 be 'ireloose C 0'llrtrll 
li\ 


silltlictticIt. \i l ccaUr ,c the \illelc \\il,settled( ilauc. 
i.rcctlrlii\ itanitstek IItlLhe;lI ii 111ftclit ,ihric grLtoups,. 

lie ideitt ItI t il;ts as teritt i tlr,' iltrltrtih. 

hl trll tt c.,t;lillicd. I trls_, ,(rtrMlrtit\ tics
.I sriCiI els 
 ill 

tir.\ Iillti.cIfe in tIre IrtItefcetlo. l'cr_cC 01 trill help ;ilrd 

C ' ;ttWltlilgrtrrrtnc_ seIrI}I', strli rIcihl'tlirIrid grsi 

llot c 

d\chincli t ot ',ctitr;ul', 

SteIr.A social CilittC \OiM ;1\her ciiti.dliis Itothe 

rtrrt' tIrthIt liiir particip.itior 

t,\rllurecr, i)I' specific eriloup A) iklrcrs trrdcr tire
1or h;t 

Fuise f4piltior-clicnt r ltiiorslip. 


\nroth,,r hasic factor Itiderlhitr the colitirrrIrtillrll the 
ipetl l'atl otI\s ++Ivsls . til be tire lr,bor sitortage intire 

rtirths. wich X\irir 
the rext clop irltire mlrIC-crtppiri svstcrr. 

Altlhou tre ipej himt;tx\tt sy\stu s.rstircrd, tire mrulpttt 
share for ha-tvcsters declined ,itcccssivclv frolm ore-filt to 
on-terrth (lahle 91. lo\\C\ct . this decline itt the shlrtc rat,"e 
does trot mejir ;I(clirrC Irl tire ,\xigx 

irns st ctiIcidi ]atrd pitcp;ttimr frr 

a leteof hrattCster-s tACr 

h ofl isirrti yihels per hrcctuaC. Thlie imprtted wirge
1ccorrditio 

rates for thawom ltarvcstiru ,anrd threslhirig re rrforid 
rouhl i+r etquililbrium with tire rlrrarkct waiVc rates for land 
preparation for tile overlapping periods ([hlc 1)). Such 

Table 10. Imputed wage rate for bawon harvesting and thresh
ing in the North Subang village, 1978-79. 

Wotseason Dryseason 
(1 (1 10)" 

Paddy yltdi (koj ha)' 4,177B-w.n ki fi;i) 3,396iir ,18 340 
1)Impittld vaih' Hp ha) 27,588 23,460 
I hor Iput forhiuVesting andsI+ipi
h.,-; 


(il))h ; ha) 257 266 
Iltd trrtt f1) (

2 
)Jhp hour) 101 88 

Maiket waiie rat,' (Rp hiOu) 100 94'' 
'Output fhirn'ir;ilr for h;mIrlhrar\c, , , ''Av yild pter ha for thefilusfo which the share rate f 1 1waapphed 'Wage rate of1r1id pr parattr fur th !dry season ''/V ;i rate of land prerara

tiu forthe wet ;irlsrrrr 

rrSt.lts slIrIt ml-rgest that tie baworr share rare ssas 
edMUCd iIllICs, to risini.icid i , Io equtell tihe 

implicit \\Sic ratte .or hir\Cs ting mit tire lilt;g lirp 'tdlrc
tdie

t1\%it.oI litru lo[ bith hiI\rctilrg anid arid preparatt ioil. It 
"s lleus iilr\c a" itc rcalollihlc to;ssrtt1- thit the estinlg 


rltlieit illtIheil\\ I htlrc ilcrsid ir lite \iI th 
 rIe c I 
t1it. Il ld p[i Ipa it iol ittie cC lltsict edcilnolo i-I li.I 

CdJill it. ,,
 
Ihe s;tHl c tiliiilrut bets\Cert rtcl;itil lahor Cost and
 

tcIrIII could Iras e , It.'ic\
b,% cd i ;aIthrIiatixe\ cr thod, 

cI. b\ cchkarr ir \\ itii aMditrttri obiatorv wirks t,.. 
r'Iiircd olrhirrvCstirlr \ to he'cMphlvcd lor the 
stllIc olitl-,hlIC ratc \\it \,lasthe redtrction of the 
baokhim rlrr elc ir i eq"h rlte IIsLd tilre-iltc to re.',tor ilibritrnr+ 

rir'tCld tilirdirptiri tire Illtire
,+ktkanr S\Stcil ai,it Soth
 
.qrilhil\ illtige? \We believe tire allswer lies itt tie difference 
itt tirecollrlltlrritV strllcture. 

(hanges inl income distribution
 
lrhboth tie Nirth rad Soiti Stibarre vililaes, hbor lscd for
 
rice rilr-duCtior incrascd. lfo\\cr, tire Increased applica
titi fllrhoril the South Subaitr village was accompanied
 
h\lps. tihe labtor wage rate relative to the rental rate
b\ aL dCclil il 

tri draft nitals. whrich irmplied a substittutiol of labor for
 
carpitrlu ;liong lixed functior. Ili the North
ri productior 

Suirbr+i 5 ilCg, Or tire thier htrd. thC increased labo- input
 
\uis acom+rparied bs it rise irr tlre real wace ratc, which
 
should ld\c eav the restult ol a shift ill tire production 
functimn. I low was such difference reflected it chillges ill 
irrcome distrihubtr? 

('lrarge+4s itt tire atvCratiC factor shiles of rice output per 
hectate ini the North Subang village from 1968-71 to 1978
79 werc estimated (lable II). I)uring the period tire average 
yicd per irectare for the wet and dry setsorrrs increased by 
40('i \ppendix [able C). Despite suchCI able 6. See also 
rapid increase itr output, the relative share of labor stayed 
almost constant. Mcanwhile, ithe shares of both Current 
inputs Ird capitall increased. Asa result, tile share of opera
tors' surplus declined in the case of owncr farmers. 
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In the Case of tenant farmers. operators' surplulS was I'he dat inI lable I I are eCanel-all+ed inItable 12 to show 

almost .ero and lind rent paid to landlords was equivalent how the income (saloe added) from rice production per 

to o\+ncr lal niii ,',ui plus. iil\ inc that the oplratolS' hectarc was distribttcd betwccn ftrtmers and hired laborers. 

olfurti\wIII fIlrl', collisted tnih the retuil to tatl-ielr,' iliteCIIC COnsists of oirpliIS and rCturIS 

their lind. I bus. lhe ICL. III Iable II adic c IlsisInt 5\ tih t tinil', Lihor aid capital. laborers" incomne consists of 

the h\ potheis thaIt theltcuh;hl]ieit ['tiigte-,s InuthP, %itllc \,wlc' CiMlliis on larirm. Both htrniets and laborers irc
,b~iatsed i\\,Id l l-u d ',Iiu #;tills inI thichlr absol,'Ite incomes, but their\.' n t , t, ;pit ii anid sa ,ielihi ll 

,ltil o nclti l \, ith sc liii . . i tichlged. Again, suchilelIt u Su.'h 

Io tl1e \011t1 l ICIpic',ct al s tIharc'mitr eiitiist s,iti those, ut teic South Siulang villageoi +i-sm ieilliX qIstiults) 

t il+;t bai\n %kic eIli' ,h',ti r ,tu)\ ', hel tIle o ilaboic:", did not 

ocicasecd shnl'm11 ;it the C\peusc ()l the ofi l:iho cant llil i.icae 1ic lati shallccshare declined 
the cisc iii tic illi c hu ot limd mi1colnc show a signiti

,lmtimc atLdIlhei 

IKik timI;- ill It)(). I tble I0). (Kikuchi ct al I91 ll. I lhl 17). 

Table 11 . Changes in factor payments and factor shares in rice prod UCtion per hectar; of crop 

area in the North Suhang village, 1968-71 and 1978-79. 

F(i(:t ,i in-' (k(t i) fu uicorshirei 

1911 /1 1978 9 ' 19.( 71 1978-79 

T ,!ii OWl-i Owner Tenant ' ' 
Owolti Ownli 

Paddy jluimo 2342 3203 3272 1000 1000 1000 

Factor jmymn 1' 
Cijirinl Illid 152 300 280 6 5 94 85 

Cilal" 47 151 15,1 2 0 4 8 47 
39 6Lahun 947 1322 1295 40 1 41 3 

Fe,,d1 117 252 35 / 5 0 7 9 109 

Htnd 830 10110 9383 3b 4 33.4 28 7 

Lind 0 ) 1.195 0 0 00 45.7 

O l jlt 11IG 14.)7 -11i b1 1 44 5 1 5ii ipllih 

'Ar hit Oft- - Piwed P'hiinso It) V f3bisiil oilvwid-I, l -- i wi ill, IPS SiJrvc' tot i our 

swilcet D ii ti -dii h-rint !F :tr iulowt- m, i to puiddy qulv;Ihents by tihte ficlor

produut piw( ' 5.9r, -il- i uit -Pint dI, Arj il ;ujljijillnu ritiahlw t and iti nitatlon-ltt 

fee 

Table 12. Chanels in shiaris of incole from rice )rotLductioll per hectare of crop area in the North 

Suban. village. -968 inid 1978-79.1 7 
i ll y (k;IIfwom 1),i u h:Inc toeshare II 

1968 71 1978 79 1968-71 1978-79 

100 0 1000Valin- ldItd 2191 2903 

FnunIlylijin 117 252 5 3 8,7 

(2a;ulta 47 15.1 2 2 52 
s,tulllu 1197 1427 546 492 

rutai 1361 1833 62 1 63 1 

Hiied kiboi 
Pri hli v ;iiaulivltues 467 686 21.3 23.7 

Harvi-ts indf ijistlharvcst 363 384 16.6 13,2 

activitllS 
Total 830 1070 37.9 

"Data r'arrini jed fruni Fable 11 for owncr-operaed farti> ''Otlltlt value les-s current inpul cost. 

(l()N(C 1 1 ( )\ 

l)'\ ions but labor force Contituied to increase; technology wasA COmpalristnli of' theitleiltl Subi7 village of onr 

paper and the North Stbang sillag of this pa per shedslighlt slagnalit because MiV effective iII tlie enviromlental condition 

oI the net elfect oll tcchlllogc7iil Change o i1CO1e' of .this specific area wuc'e not ai\'ilible: Fertilizer application 

incirased not bccatuse of the new technologV but because ofdistribution. 
II the Soutllh Sutbriig \illig., pla-ition p)iCsStilme had low fcrtili/cr prices subsidi/ed under the Ill IMAS Program. 

long i-cache'd its limit and the population growth decelerated Gains in ricc ,iclds were not so sic1nificant; increase ill labor 

369 
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lorc;iga inst linited land resoItot r,.res t r It Ihe h1yia nt tch 
resuhtd in the d crc;scin enomi creturnIto labor: th,e real 

wage rate for land pr.epalratior delineud, inducing tlt, sulti-

tutioi tf l
(iA;i hd te .. iith ainail plo\,ing ailld labor's 
in'1COme1 share deClil.d rcl;ii,,io lind'4 1hre. 


le drSri S l el:., of ci 
 55Ili P0, city ;u irctalit , of
liehu th .'ub~iru~ ,,iilau ipi.-tima the a,ical model


of ieil-do.\,' .I ,,;th of popuhii in ,pse, hard okn

inir ltlhi.iih ;i11l,C.P\itll t Itull te lc\ 
 lti lo\ei 

nonfrnner 10 eiiaiIail midn cpamdd o 
greater+i'i ioihtllt, h l'1Li;11 d pcI 11111 t tilti\ l id:d.tthe - lco'toffod pIol,' I li ktL'r,- and, fflood I Ill
lhieloln"-,irtn Jl, .I,+ il . \, he Io _icd Io Atohi st-to 

e'we Himiitl hfilli \ ]tt 1 1 ,11 Hn t ii,.ia 

poptki hitaIdll
;1h sli \kll' Intclptli dVtl h 1iihs\Owlord,,ilil 11foil! dlfir llesld ]11 kIilt I Ill- , cs\aiel\shll O cii'ed iIll th. >SII , \I1h 

iliRc ( ItIl ili\it h ' ll i ifl;icc '.ic) c I P(TtltI1
l~it iot fllu,-tllt,,+isi,,., tciiti.l fS\thu Ill-, )[ ,cillct i t lf'ii , ,',,Kikilti.ssl ihlll.ith ! '-,,\*ft nI I l !' \,it h1 tIr'
dlilltiit lf \l\ 11,11 totlk, ilh i',,.tl IIIc,-I\ Cl , I t,,W i ]'cr 
h etar. hut1) oi ifi) lih .'d ti , da! tti, eXp rli i In lie 

aIra b e-cropped: abor emao e r'eIIsed rea Iid . rd 

wage rate rose significantlye
dspite the large inflow of
rnirirarit laborers and larmers' effort to substitute animlal 
poks lrhuItnfor lab : the relative inuon. share of. labor 
oereClairye to that of. land and the income, of hirted lihorcr., 
riel+l;fed abhsoltelY if IotrclitI\cl\.
 

lhe coriparetv ,ini]\isi 
 of thef t.so illage Cases hassio, ii clearly that ct-rv to a popular belief. Lrw)\iill
Cit nd ir"h.\o lrible fate of

Pl va u.i e -ll Asia 
6nh1g cnmci heefrst ciit technological 
proc ss. togitfIre ulth htc oltlr', for irair illreo ard 

lh .niltlll des oriteIInttipno.1,iiiis+,. rrtrlliitl fhins ,cicrlltto
o111ot t, lre." decreaii retin labor d el toiheogrowvitig 

o pie[ssit re1i (I .I ll 

R1,iI R M] ( 111) 

M.. .. lafid.Ilavarii C. S. lch, S. lartovo, and Y.lt (). ( ha l ,is i CuIllllltlr iiy\ irstitutioris 
arid i i lcotluditribtion in aW est .lala village. IRRI 
Res. P11pN. cr. >). lo 1. 
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APPENDIX. LABOR INPUTS FOR RICE PRODUCTION PER HECTARE, Table B. Labor inputs for rice production per hectare, by task, in the 
BY SEASON, AND CHANGES IN FACTOR PAYMENTS IN RICE PRO- North Subang village, 1979 dry season. 
DUCTION BY SEASON Large Small 

farmer farmer Av 
Table A. Labor inputs for rice production per hectare, by task, in 
the North Subang village, 1978-79 wet season. Hours Hours '0 Hours % 

Li rt, Small Land preparation 
fai[ner Iarnlnor Av Family 32 14 89 43 49 22 

200 86 119 57 176 78Hours Hoirs "( Hours o Hired 
Total 232 208 225 

Land preparation Tiansplaitinq 
Family 78 37 117 38 90 37 Family 7 4 20 12 11 7 

Hired 134 63 190 62 l51 63 Hired 160 96 152 88 158 93 
Tc 212 307 241 Total 167 172 169 

Transplanting Weeding 
Family 6 4 23 13 11 7 Family 18 10 105 52 44 24 

Hired 155 96 119 87 153 93 Hired 154 90 98 48 137 76 
Total 161 172 164 Total 172 203 181 

Weeding Htarvesting and 
Family 26 13 107 54 50 25 threshilm 
Hired 181 87 91 46 154 75 Family 9 4 15 6 11 4 

Total 207 198 204 Hired 237 96 240 94 238 96 

Harvesting and Total 246 255 249
 

thresigOtr Others6 2 13 5 8 3
Family Family 78 66 77 85 78 71 

Hil 25 2 5 258 Hired 40 34 14 15 32 29 

Total 251 275 258 Total 118 91 110 

Others Total 
Family 67 59 19 85 71 66 Family 144 15 306 33 193 21 
Hired 46 41 14 15 36 34 Hired 791 85 623 67 741 79 

Total 113 03 107 Total 935 929 934 

Total 
Family 183 19 339 22 230 24 
Hired 761 81 706 68 744 76 

Total 944 1045 974 

Table C. Changes in factor payments in rice production, by season, in the North Subang village, 

1968-71 to 1978-79. 
1978-79"11968 71" 

Wet Dry
 

Wet Djy
 

Owner Owner Owner Tenant Owner Tenant' 

-------- kg/ha------

Rice output 2549 2134 3895 3771 2511 2773 
Factor payments 

Current inpit" 167 136 341 284 259 275 
Fixed capital' 85 9 255 259 52 49 

Labor 958 935 1369 1383 1275 1207 
Family 113 120 265 396 240 318 

Hired 845 815 1104 987 1035 889 
LDad 0 0 0 1824 0 1166 
Operator's 

surplus 1339 1054 1930 21 925 76 

Based on the IPS Survey forPhase Ito V 'Based onl otilr survey 'Data forsha re-tenants "/Factor 

payments converted to paddy eq liivalents by le factor- product price ratios. " Seeds,fertilizers, and 

chelicals I Aninral and sprayer rental paid and r Itmputed and irrigation fee, 
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