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NEW RICE TECHNOLOGY AND INCOME DISTRIBUTION: 
A PERSPECTIVE FROM VILLAGES I N  JAVA* 

Flasao Kikuchi and Yujiro Hayami 

I. In t roduc t ion  

The development and d i f f u s i o n  of modern r i c e  and wheat v a r i e t i e s ,  
o f t e n  heralded a s  t h e  "green revolu t ion" ,  have had a  profound impact 
on t h e  economies of t r o p i c s .  The new technology has o f t en  been blamed 
on t h e  ground t h a t  i t  promotes i nequ i t ab l e  income d i s t r i b u t i o n .  The 
arguments run a s  follows: The new technology tends  t o  be monopolized 
by l a r g e  commercial farmers who have b e t t e r  access  t o  new information 
and b e t t e r  f i n a n c i a l  capac i ty  ; modern v a r i e t i e s  can prof  i t a b l y  use 
higher  app l i ca t ions  of modem inpu t s  such a s  f e r t i l i z e r s  and chemicals; 
adoption of t h e  modern v a r i e t i e s  is  d i f f i c u l t  f o r  sma l l  subs i s t ence  
farmers who have l i t t l e  f i n a n c i a l  capac i ty  t o  purchase t h e s e  inpu t s ;  
a  l a r g e  p r o f i t  r e s u l t i n g  from i t s  adoption by a  few l a r g e  farmers 
would s t i m u l a t e  them t o  en l a rge  t h e i r  ope ra t iona l  holdings by conso- 
l i d a t i n g  t h e  farms of smal l  nonadopters through purchase o r  tenant  
ev i c t ion ;  a s  a  r e s u l t ,  p o l a r i z a t i o n  of r u r a l  communities i n t o  1 r g e  14 commercial farmers  and l and le s s  p r o l e t a r i a t  would be promoted.- 

Indeed, such arguments a r e  no t  groundless.  It is no t  d i f f i c u l t  
t o  f i nd  c a s e s  i n  which poverty and inequa l i t y  increased s i d e  by s i d e  
wi th  t h e  d i f f u s i o n  of modem v a r i e t i e s .  The po in t  of controversy 
is  whether t h e  new technology is, i n  f a c t ,  a  cause of t h e  growing 
inequa l i t y  o r  they a r e  merely concurrent  events  o r  r e l a t e d  each o t h e r  
i n  a  d i f f e r e n t  loop o the r  than commonly conceived. 

In  o rde r  to shed l i g h t  on t h i s  problem, we attempted a  comparative 
a n a l y s i s  of two v i l l a g e s  loca ted  i n  a  same geographic d i s t r i c t  i n  
Java -- one charac te r ized  by technologica l  s t a g n a t i o n  and another  by 
s i g n i f i c a n t  technologica l  progress .  By compar ihg  t h e  two cases ,  w e  
t r y  t o  s i n g l e  ou t  t h e  e f f e c t s  of technologica l  change. Java se rves  
a s  a  s o c i a l  observatory uniquely s u i t e d .  f o r  t h e  problem concerned, 
because r u r a l  poverty is e s p e c i a l l y  s e r i o u s  with i t s  extremely 

*This s tudy was j o i n t l y  supported by t h e  I n t e r n a t i o n a l  Rice 
Research I n s t i t u t e ,  t h e  Agro-Economic Survey of Indones ia ,  and t h e  
A g r i c u l t u r a l  Development Council. The au thors  thank Anwar Haf id .  
Chaerul Saleh,  and S r i  Hartoyo f o r  a s s i s t a n c e  i n  f i e l d  work, 
and William C o l l i e r ,  Robert Herdt , Rudolf Sinaga and Benjamin White 
f o r  u s e f u l  comments. 

USuch  arguments were mentioned by Wharton (19611, Johnston and 
Cownie (1969),Falcon (1970) and Palmer (1976). More r a d i c a l  views 
were expressed by Frankel  (19711, Cleaver (1972) and G r i f f i n  (1974). 



high populat ion d e n s i t y  and because it has  long been f ea red  t h a t  
t h e  popula t ion  p re s su re  t o g e t h e r  w i th  modernization f o r c e s  such 
a s  new technology a r e  des t roy ing  t r a d i t i o n a l  v i l l a g e  i n s t i t u t i o n s  
and a r e  r e s u l t i n g  i n  t h e  g r e a t e r  misery of t h e  poor.21 

2. Study S i t e s  and Data Co l l ec t i on  

Two v i l l a g e s  chosen f o r  t h e  comparative a n a l y s i s  a r e  l oca t ed  i n  
t h e  Regency (kabupaten) of Subang i n  West Java,  adj.acent t o  t h e  no r th  

3 1 of t h e  Bandung Regency and about 120 km e a s t  of J a k a r t a  (Fig.  1)- 

One v i l l a g e  is loca ted  a t  t h e  f o o t  of mountains i n  t h e  southern  
part '  of t h e  Subang Regency -- hencefor th  w e  c a l l  i t  t h e  "South Vil lage."  
A major a r e a  of t h e  v i l l a g e  cons i s t ed  of r i c e  t e r r a c e s  waving i n  
gradua l  undulat ion.  Another v i l l a g e  -- hencefor th  c a l l e d  t h e  "North 
Vi l lage"  is loca t ed  i n  about 20 km nor th  of t h e  South Vi l lages .  
Unlike t h e  sou th  v i l l a g e  cha rac t e r i zed  by an undulated topography, 
t h e  n o r t h  v i l l a g e  belongs t o  a completely f l a t  c o a s t a l  p l a i n  along 
Java Sea. 

Those two v i l l a g e s  a r e  chosen among those  covered by t h e  
Rice I n t e n s i f i c a t i o n  Survey ( I n t e n s i f  ikasi Pad i  Sawah) which was 
conducted by the  Agro-Economic Survey of Indonesia  f o r  1968-72. The 
d a t a  c o l l e c t e d  from t h i s  previous su;vey provide t h e  benchmark 
in£ ormat i o n  with which h i s t o r i c a l  changes can be a s c e r t a i n e d .  We 
conducted a complete enumeration survey t o  each v i l l a g e  i n  o rde r  t o  
c o l l e c t  both economic and i n s t i t u t i o n a l  data.!!/ The survey pe r iods  
were January 1979 f o r  t h e  South V i l l age  and November-December 1979 f o r  
t h e  North Vi l lage .  Henceforth,  t h e  a n a l y s i s  is  based on t h e  1968-71 
d a t a  taken from t h e  Rice I n t e n s i f i c a t i o n  Survey, and t h e  1978 d a t a  
f o r  t h e  South V i l l a g e  and 1978179 d a t a  f o r  t h e  North V i l l age  from 
our surveys.  

3. Popula t ion  P r e s s u r e  and Agrar ian S t r u c t u r e  

A s  is common t o  r u r a l  Java ,  bo th  t h e  v i l l a g e s  a r e  cha rac t e r i zed  
by very  unfavorable  landlman r a t i o s .  I n  South V i l l age ,  a s  many a s  
419 persons s taked  out  t h e i r  s u b s i s t e n c e  p r imar i l y  from only about  

Z / ~ u c h  pe r spec t ive  was o r i g i n a l l y  developed by Boeke (1953), 
followed by many s c h o l a r s  i n  d i f f e r e n t  .viewpoints  and approaches. 
For a t y p i c a l  express ion  i n  r ecen t  yea r s ,  see C o l l i e r  e t .  a l .  1974. 

J 1 ~ h e  community c a l l e d  "vi l lage" i n  t h i s  study is kampung. 
Kampung might b e  more app rop r i a t e ly  c a l l e d  "hamet" i n  which houses 
a r e  c l u s t e r e d  t oge the r  t o  form an  indigenous community. The o f f i c i a l  
a d m i n i s t r a t i v e  u n i t  i n  r u r a l  a r e a s  of Java is desa which inc ludes  
a few kampungs. 

&'For d e t a i l  on t h e  i n s t i t u t i o n a l  a s p e c t  of t h e  South V i l l age ,  
s e e  Kikuchi et.  a l .  (1980) . 



25 ha of wet r i c e f i e l d  (sawah). The land/man r a t i o  was somewhat 
higher  f o r  t h e  North Vi l lage .  Y e t ,  p e r  c a p i t a  land endowments were 
below 0.1 ha f o r  both cases  (Table  1) .>/ 

Although t h e  popula t ion  d e n s i t y  was h ighe r  f o r  t h e  South 
Vi l lage ,  t h e  r a t e  of povula t ion  growth seems t o  have been much 
f a s t e r  f o r  t h e  North v i l l a g e .  Data on t h e  number of c h i l d r e n  pe r  
mother sugges ts  t h a t  t h e  n a t u r a l  r a t e  of popula t ion  growth i n  t h e  
South v i l l a g e  dece l e r a t ed  from about 3% per yea r  t o  1% dur ing  t h e  p a s t  
40 yea r s ,  wh i l e  t h e r e  is no s i g n  f o r  a s i g n i f i c a n t  in f low of migrants  
(Table 2 ) .  

Although w e  f a i l e d  t o  ob t a in  r e l i a b l e  d a t a  f o r  t h e  old-age 
bracke t ,  t h e  comparison of average numbers of c h i l d r e n  per mother 
i n  Table  2 sugges ts  t h a t  t h e  n a t u r a l  r a t e  of popula t ion  grow h was 

6) much f a s t e r  i n  t h e  North V i l l s g e  than  i n  t h e  South Village.-  More- 
over ,  a l a r g e  number of migrants  flowed i n t o  t h i s  v i l l a g e .  According 
t o  t h e  memory of o ld  v i l l a g e r s ,  t h e  t o t a l  number of households i n  t h e  
North V i l l age  had been about 40 i n  1940, which increased t o  191 a t  t h e  
t . i m e  of our  survey. Assuming no change i n  average  family s i z e ,  t h e  r a t e  
qf populat ion growth f o r  t h e  pas t  4 decades have been a s  high a s  4% 
per  year .  

Agrarian s t r u c t u r e s  were a l s o  d i f f e r e n t  between t h e  South and 
and t h e  North v i l l a g e s .  A s  shown i n  Table  1, t h e  South V i l l a g e  was 
a t y p i c a l  peasant community w i th  t h r e e  q u a r t e r s  of households being 
small farm ope ra to r s  and only one q u a r t e r  being l a n d l e s s  l a b o r e r s .  
Whereas, only about  40% of households i n  t h e  North V i l l a g e  was farm 
ope ra to r s  and 60% l and le s s  l abo re r s .  The inc idence  of tenancy was 
s i g n i f i c a n t l y  higher  i n  t h e  North V i l l age  than i n  t h e  South V i l l age .  
Almost a l l  t enan t s  were sharecroppers  under t h e  c o n t r a c t  of ou tput  
and cos t-shar ing of 50 : 50. 

Such d i f f e r e n c e s  i n  t h e  a g r a r i a n  s t r u c t u r e  a s  w e l l  a s  i n  t h e  
demographic p a t t e r n  can be  expla ined  by d i f f e r e n t  h i s t o r i e s  of 
s e t t l emen t .  The South V i l l age  is a n  old v i l l a g e  f o r  which no one 
knew when i ts  se t t l emen t  had begun. I n  c o n t r a s t ,  t h e  North 
V i l l a g e  was s e t t l e d  r e c e n t l y ,  only ? f t e r  1920; t h e  s e t t l emen t  begun 
l a t e  because i t  was more d i f f i c u l t  t o  b u i l d  a g r a v i t y ,  i r r i g a t i o n  
system a t  a l o c a l  lwel i n  t h e  f l a t  c o a s t a l  p l a i n  than i n  t h e  mountain 
locked a r e a s  wi th  decent  undula t ion  such a s  t h e  South V i l l age .  

5 ~ n  a d d i t i o n  t o  wet r i c e f  i e l d s ,  t h e  South V i l l ages  had 3 ha of 
land used f o r  home gardens and f i s h  ponds, and t h e  North V i l l a g e  had 
8 ha. 

' ~ u e  t o  t h e l i m i t a t i o n  of t i m e  and resources ,  we were unable  t o  
t r a c e  ou t  c h i l d r e n  moved out  from p a r e n t s '  households i n  t h e  North 
V i l l age  a s  w e  d i d  i n  t h e  South Vi l lage .  Thus, t h e  d a t a  f o r  mothers 
i n  t he  o l d  age  b racke t s  a r e  s u b j e c t  t o  s e r i o u s  underst imat ion.  In  
our  judgement, only t h e  d a t a  f o r  younger mothers a s  shown i n  Table  2 
a r e  meaningful,  w e n  though those  d a t a  a r e  s t i l l  s u b j e c t  t o  
underest imat ion t o  some ex t en t .  



I n i t i a l  s e t t l e r s  i n  t he  North Vi l l age  opened no a n ' s  land 
m d  p rac t i ced  very ex tens ive  farming under a r a in fed  condi t ion .  
Because t h e  r i c e  y i e l d  i n  t h e  r a in fed  condi t ion  was very  low, t h e  
ope ra t iona l  holding of about 2 ha was requi red  f o r  a fami ly ' s  subs is -  
tence. Thus, r e l a t i v e l y  l a rge - sca l e  holdings i n  t h e  Javanese s tandard  
had been e s t ab l i shed .  Rice y i e l d s  i n  t h i s  v i l l a g e  were r a i s e d  s i g n i f i -  
c a n t l y  a f t e r  t h e  l o c a l  i r r i g a t i o n  system was b u i l t  t o  i r r i g a t e  t h e  
v i l l a g e  f i e l d s  f o r  wet season. 

Corresponding t o  t h e  i n t e n s i f i c a t i o n  of r i c e  farming due t o  t h e  
i r r i g a t i o n  development, l abo r  demand was increased and a l a r g e  number 
of migrants flowed i n t o  t h i s  v i l l a g e .  Those new migrants  s e t t l e d  i n  
t h i s  v i l l a g e  a s  l a n d l e s s  l abo re r s  o r  sharecroppers .  The same process  
was repeated a f t e r  t h e  extension of t h e  J a t i l u h u r  System, t h e  l a r g e s t  
i r r i g a t i o n  system i n  Java,  t h a t  enabled i r r i g a t i o n  f o r  both wet anddry  
seasons. The c l a s s  d i f f e r e n t i a t i o n s  between r e l a t i v e l y  l a r g e  
farmers and a l a r g e  number of l and le s s  workers and between landowners 
and t enan t s  were thus  developed through t h e  waves of migrat ion.  

The J a t i l u h u r  I r r i g a t i o n  System .had a dramatic  impact on t h e  
economy of t h e  North Vil lage.  Major l a t e r a l s  had been b u i l t  by 1968 
but  i t  was not u n t i l  1972 t h a t  secondary and t e r t i a r y  l a t e r a l s  were 
completed and t h a t  t h e  whole a r e a  of t h e  v i l l a g e  became amenable 
t o  r i c e  double cropping. According t o  t h e  Rice I n t e n s i f i c a t i o n  
Survey, double cropping was prac t iced  i n  about ha l f  of t h e  sawah 
a r e a  i n  1968-71. I n  1979 when our  survey was conducted, t h e  whole 
a r e a  was double cropped (Table 4) .  

The in t roduc t ion  of t h e  double cropping system was f a c i l i t a t e d  
by t h e  d i f f u s i o n  of modern semi-dwarf v a r i e t i e s  (MV) which have 
e a r l y  maturing and nonphotosens i t  i v e  c h a r a c t e r i s t i c s  . According t o  
t h e  Rice I n t e n s i f i c a t i o n  Survey, 7% of farmers planted IN i n  1968-71. 
The r a t i o  went up t o  100% i n  1978179. There was no d i f f e r e n c e  i n  t h e  BN 
adoption r a t e  among farm-size c l a s s e s  and among t enu re  c l a s s e s .  The 
MV's commonly used i n  1979 were -- IR26, IR36, - IR38 and Asahan developed 
by t h e  Cent ra l  A g r i c u l t u r a l  Experiment S t a t i o n  a t  Sukamandi nearby 
t b  t h e  North v i l l a g e  (Fig.  1 )  .- 

With t h e  d i f f u s i o n  of IN accompanied by t h e  increased  a p p l i c a t i o n  
.of f e r t i l i z e r s ,  t h e  average y i e l d  per  ha of r i c e  crop a r e a  increased 
from 2.4 tons i n  1968-71 t o  3.5 t ons  i n  i978/79 considering t h e  inc rease  
i n  t h e  m u l t i p l e  cropping r a t i o  from 1.5 t o  2.0, t h e  average r i c e  output  
p e r  ha of sawah land  p e r  yea r  should have increased more than  80% dur ing  
pas t  decade. 

I n  c o n t r a s t  t o  t h e  dynamic changes i n  t h e  North Vi l l age ,  t h e  economy 
of t h e  South Vi l l age  was l a r g e l y  s t agnan t .  The l o c a l  i r r i g a t i o n  system 
had been we l l  developed w e r  s i n c e  people 's  memory. There were no 
s i g n i f i c a n t  improvement i n  t h e  system a s  w e l l  a s  no expansion i n  c u l t i -  
vated a r e a  s i n c e  b e f o r e  World War 11. Growing populat ion p re s su re  
r e su l t ed  i n  t h e  increased fragmentat ion of landholdings through 
inhe r i t ance .  The number of near- landless  peasants  increased even 
though t h e  r a t i o  of pure l a n d l e s s  l abo re r s  was not  s o  l a r g e  a s  compared 
with t h a t  of t h e  North Vi l lage  (Table 1 ) .  



Same a s  f o r  t h e  North V i l l age ,  MVs w e r e  introduced i n  t h e  l a t e  
1960's under t he  Bimas Program -- a nationwide program of r i c e  
product ion  i n t e n s i f i c a t i o n  based on a  package of modern inputs ,  c r e d i t  
and extension.  However, because they were h ighly  s u s c e p t i b l e  t o  i n s e c t  
(brown planthopper) and pes t  ( tungro v i r u s  d i s ea se )  , many farmers  who 
had t r i e d  them s h i f t e d  back t o  t r a d i t i o n a l  v a r i e t i e s .  A t  t h e  t i m e  of 
our survey,  only 14% of farmers w e r e  s t i l l  adopt ing  FN and t h e  r e s t  
used t r a d i t i o n a l  v a r i e t i e s ,  a l though a s  much a s  83% of farmers  had once 
t r i e d  MV. A s  a  r e s u l t ,  t h e  r a t e  of i n c r e a s e  i n  t h e  average r i c e  y i e l d  
per  ha of c rop  a r e a  in t h i s  v i l l a g e  was much slower than  i n  t h e  
North V i l l age  (Table 4 ) .  

It appears  t h a t  t h e  populat ion p re s su re  on l i m i t e d  land  resources  
under a  cons t an t  technology had reached a  s a t u r a t i o n  po in t  a  few 
decades ago such t h a t  t h e  v i l l a g e r s  w e r e  compelled t o  suppress  t h e  
b i r t h  of c h i l d r e n ,  a s  r e f l e c t e d  i n  t h e  d a t a  i n  Table  2.  It was i n  
1975 when t h e  government program of b i r t h  c o n t r o l  was f i r s t  introduced.  
However, t h e  b i r t h  r a t e  began t o  d e c l i n e  much e a r l i e r .  They s a y  t h a t  
many wives had p rac t i ced  abo r t i on  by indigenous methods which w e r e  
o f t e n  harmful t o  t h e i r  hea l th .  

I n  s h o r t ,  t h e  economy of t h e  South V i l l a g e  approximates t h e  world 
of c l a s s i c a l  economists l i k e  Malthus and Ricardo, i n  which popula t ion  
p re s su re  on a  f i xed  land r e sou rce  under cons t an t  technology r e s u l t s  
in a s t a t i o n a r y  s t a t e  of no popula t ion  growth w i t h  t h e  minimum subs i s -  
t e n c e  level of l i v i n g .  

4. Labor Employment and Wages 

The d i f f e r e n t  p a t t e r n s  of t e chno log ica l  p rogress  (def ined  h e r e  
broadly a s  t h e  s h i f t  of product ion func t ion  due t o  bo th  i r r i g a t i o n  
improvement and MV d i f f u s i o n )  between t h e  North and t h e  South Vi l lages  
were r e f l e c t e d  i n  sha rp  d i f f e r e n c e s  i n  t h e  changes i n  r i c e  product ion 
inpu t s  and input  p r i c e s  f o r  t h e  p a s t  decade, (Tables 5  and 6) . 

I n  t h e  South V i l l a g e  where technology was s t agnan t ,  t h e  i npu t  
of f e r t i l i z e r s  pe r  ha of c rop  a r e a  increased  only a t  a  r a t e  lower 
than  t h e  r a t e  of d e c l i n e  i n  t h e  r e a l  p r i c e  of f e r t i l i z e r s .  Whereas, 
i n  t h e  North Vi l lage ,  i n  which t h e  f  e r t i l i z e r - r e s p o n s i v e  MVs were 
widely adopted, t h e  per  h e c t a r e  input  of f e r t i l i z e r s  increased  a t  
a  r a t e  6  t imes f a s t e r  than  t h e  r a t e  of d e c l i n e  i n  t h e  p r i c e  of 
f e r t i l i z e r s .  

Dramatic c o n t r a s t s  can a l s o  b e  observed i n  t h e  changes i n  t h e  
inputs  of l abo r  and animal power i n  r e l a t i o n  t o  t h e i r  p r i c e  changes. 
In  t h e  South Vi l lage ,  an  i nc rease  in l abo r  input  was a s s o c i a t e d  wi th  
a  d e c l i n e  i n  t h e  r e a l  wage r a t e .  Meanwhile, t h e  r e a l  r e n t a l  r a t e  of 
d r a f t  animals  (carabao and c a t t l e )  increased  wi th  t h e  r e s u l t  of a  
sharp  d e c l i n e  i n  t h e  use  of animal  power. Underlying t h i s  process  
was t h e  s u b s t i t u t i o n  of hand hoeing f o r  animal plowing and harrowing 
due t o  t h e  d e c l i n e  i n  t h e  l abo r  wage r a t e s  r e l a t i v e  t o  t h e  animal 



r e n t a l  c o s t s .  It is c l e a r  t h a t  t h e  populat ion p re s su re  on land under 
a  s tagnant  technology r e s u l t e d  in a d e c l i n e  in t h e  v a l u e  of human 
labor  r e l a t i v e  t o  t h e  va lues  of bo th  c a p i t a l  and food. 

I n  c o n t r a s t ,  i n  t h e  North Vi l l age ,  an inc rease  i n  labor  input  was 
a s soc i a t ed  w i t h  a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  r e a l  wage r a t e .  The 
average labor  input  pe r  ha  of r i c e  crop a r e a  d i d  no t  i nc rease  s o  much. 
However, t he  l abo r  input  per  ha of r i c e f i e l d  a r e a  increased more than 
40% per  decade, owing t o  t h e  inc rease  i n  t h e  mul t ip l e  cropping r a t i o  
( f i g u r e s  i n  parentheses  i n  t h e  f i n a l  column of Table 5 ) .  A t  t h e  same 
time, t h e  use  of animal power increased even more r ap id ly  than t h e  use  
of human l abo r ,  d e s p i t e  a  rap id  rise i n  t h e  r e a l  c o s t  of animal r e n t a l .  
It is c l e a r l y  shown t h a t  t h e  inc rease  i n  labor  demand due t o  technologica l  
progress  outpaced t h e  inc rease  i n  labor  supply due t o  populat ion growth 
wi th  t h e  r e s u l t  of r i s i n g  wages d e s p i t e  t h e  e f f o r t  t o  s u b s t i t u t e  c a p i t a l  
(animal power) f o r  human labor .  

5. Changes i n  Income Dis t r ibu t ion  

How were t h e  major d i f f e r e n c e s  i n  technologica l  change r e f l e c t e d  
i n  d i f f e r e n t  p a t t e r n s  of income d i s t r i b u t i o n  between t h e  South and 
North v i l l a g e s ?  Data a r e  n o t  a v a i l a b l e  t o  i d e n t i f y  overtime changes 
in t h e  s i z e  d i s t r i b u t i o n  of income. Therefore,  w e  w i l l  t r y  t o  make 
inference  based on changes i n  t h e  sha re s  of income from r i c e  production. 

South Vi l l age  Case 

Changes i n  t h e  average f a c t o r  s h a r e s  of r i c e  output  per  ha of c rop  
a r e a - i n  t h e  South Vi l l age  from 1968-71 t o  1978 were est imated (Table 7) ;  
f a c t o r  payments a r e  expressed i n  paddy terms by mul t ip ly ina  f a c t o r  i npu t s  
by factor-product  p r i c e  r a t i o s .  During t h e  period theave rage  y i e l d  
per  h e c t a r e  increased by a  l i t t l e  more than 10%. Both t h e  payment t o  
h i red  l abo r  and t h e  imputed c o s t  of family l a b o r  increased very  s l i g h t l y ,  
less than 5%. Operator 's  s u r p l u s  ( r e s i d u a l )  recorded a  major i nc rease  
in t h e  c a s e  of owner farmers.  I n  t h e  c a s e  of tenant  farmers,  ope ra to r s '  
suplus  was almost ze ro  and land r e n t  paid t o  landlords  was equiva len t  
t o  owner farmers '  su rp lus .  Such r e s u l t s  show c l e a r l y  t h a t  t h e  ope ra to r s '  
s u r p l u s  of owner farmers  cons is ted  mainly of t h e  r e t u r n  t o  t h e i r  land.  
Thus, t h e  major ga in  i n  owner farmers '  s u r p l u s  implies  t h e  inc rease  i n  
t h e  economic r e n t  of land. Al toge ther ,  t h e  r e l a t i v e  s h a r e  of labor  
decl ined and t h e  r e l a t i v e  s h a r e  of land increased.  

What do such es t imates  imply on t h e  income d i s t r i b u t i o n  between 
farmers  and l and le s s  l abo re r s?  Table 8 a t tempts  t o  show h w  t h e  income 
(va lue  added) from r i c e  production per  ha was d i s t r i b u t e d  between farmers  
and h i r ed  l abo re r s ,  Farmers' income c o n s i s t s  of o p e r a t o r ' s  su rp lus  
and t h e  r e t u r n s  t o  family l abo r  and c a p i t a l .  Laborers '  income c o n s i s t s  
of wage earn ings  from h i r ed  farm works. Farmers' t o t a l  income i n  
paddy terms increased from 1968-71 t o  1978 by 252, whereas l abo re r s '  
income increased by only 4%. Employment of h i r ed  l abo r  i t s e l f  increased 
due t o  more i n t e n s i v e  c rop  ca re s  and s u b s t i t u t i o n  of human l abo r  f o r  



animal power. But t h e  i n c r e a s e  was compensated f o r ,  t o  a  l a r g e  e x t e n t ,  
by t h e  d e c l i n e  in t h e  wage r a t e .  On t h e  o t h e r  hand, fa rmers '  income 
increased s i g n i f i c a n t l y ,  p r imar i l y  due t o  t h e  i n c r e a s e  i n  t h e  r e t u r n  
t o  land captured i n  t h e  form of o p e r a t o r ' s  s u r p l u s .  As a  r e s u l t ,  
fa rmers '  income s h a r e  increased and l a b o r e r ' s  s h a r e  dec l ined .  The 
d a t a  c l e a r l y  suggest  t h a t  t h e  income d i s t r i b u t i o n  became more skewed. 

It is most probable  t h a t  t h e  s i z e  d i s t r i b u t i o n  of income between 
farmers  and l abo re r s  became more skewed than t h e  d a t a  i n  Table 8  show. 
From 1968-71 t o  1978, t h e  number of l and le s s  and near - landless  house- 
holds  increased f a s t e r  than  t h e  number of farmers .  Therefore ,  t h e  
sha re  of income p e r  l a n d l e s s  household should have dec l ined  by a  
g r e a t e r  ex t en t  than t h e  s h a r e  of income per  hec t a r e .  It is h ighly  
l i k e l y  t h a t  per-household o r  pe r - cap i t a  income from r i c e  product ion 
f o r  l a n d l e s s  and n e a r  l a n d l e s s  households dec l ined  i n  a b s o l u t e  terms, 
even though t h e  r i c e  income pe r  h e c t a r e  increased s l i g h t l y .  

North V i l l age  Case 

Changes i n  t h e  average f a c t o r  sha re s  of r i c e  ou tput  pe r  ha i n  t h e  
North Subang Vi l l age  from 1969-71 to1978179 w e r e  es t imated i n  Table  9. 
During t h e  per iod ,  t h e  average  y i e l d  p e r  ha f o r  w e t  and dry seasons 
increased by 40%. Desp i t e  such r a p i d  i nc rease  i n  ou tpu t ,  t h e  
r e l a t i v e  s h a r e  of l abo r  s tayed  almost cons t an t .  Meanwhile, t h e  sha re s  
of both c u r r e n t  i n p u t s  and c a p i t a l  increased .  A s  a  r e s u l t ,  t h e  s h a r e  
of ope ra to r s '  s u r p l u s  dec l ined  f o r  t h e  c a s e  of owner farmers .  

I n  t h e  ca se  of t enan t  fa rmers ,  ope ra to r s '  s u r p l u s  was almost  
ze ro  and land r e n t  paid t o  l and lo rds  ,was equiva len t  t o  owner farmers  ' 
s u r p l u s ,  implying t h a t  t h e  o p e r a t o r ' s  s u r p l u s  of owner farmers  cons i s t ed  
mainly of t h e  r e t u r n  t o  t h e i r  land.  Thus, t h e  r e s u l t s  i n  Table  9  a r e  
c o n s i s t e n t  wi th  t h e  hypothes i s  t h a t  t h e  t echno log ica l  p rogress  i n  t h i s  
v i l l a g e  was b iased  toward a  land-saving and cap i t a l -u s  ing  d i r e c t i o n  
and was moreor  less n e u t r a l  w i th  r e s p e c t  t o  t h e  use  of l abo r .  Such 
r e s u l t s  f o r  t h e  North V i l l a g e  r ep re sen t  a  sharp  c o n t r a s t  t o  t h e  c a s e  
of t h e  South V i l l age  where t h e  s h a r e  of l and  increased  sha rp ly  a t  t h e  
expense of t h e  s h a r e  of l abo r  (Table 7) .  

The d a t a  i n  Table  9  a r e  rearranged i n  Table 10  t o  show how t h e  
income (va lue  added) from r i c e  product ion per  ha was d i s t r i b u t e d  
between farmers  and h i r e d  l a b o r e r s .  Both farmers  and l a b o r e r s  recorded 
s i g n i f i c a n t  ga ins  i n  t h e i r  a b s o l u t e  incomes, wh i l e  t h e i r  r e l a t i v e  
sha re s  remained l a r g e l y  unchanged. Again, such r e s u l t s  c o n t r a s t  w i t h  
t h e  c a s e  of t h e  South V i l l a g e  where t h e  income of l a b o r e r s  d i d  n o t  
show a  s i g n i f i c a n t  i n c r e a s e  and t h e i r  r e l a t i v e  income s h a r e  dec l ined  
(Table 8 ) .  



Conclusion 

The comparative ana lys i s  of two v i l l a g e s  i n  West Java sheds 
a  l i g h t  on t h e  n e t  e f f e c t  of technologica l  change on income d i s t r i b u t i o n .  

\ 
I n  t h e  South Vi l lage ,  populat ion p re s su re  had long be fo re  reached 

i t s  l i m i t  and t h e  populat ion growth dece lera ted  but  labor  f o r c e  
continued t o  i nc rease ;  technology was s tagnant  because modern v a r i e t i e s  
e f f e c t i v e  i n  t h e  environmental cond i t i on  of t h i s  s p e c i f i c  l o c a t i o n  were 
not  ava i l ab l e ;  f e r t i l i z e r  a p p l i c a t i o n  increased not  because of new tech- 
nology but because of low f e r t i l i z e r  p r i c e s  subs id ized  under t h e  BIMAS 
Program. Gains i n  r i c e  y i e l d s  were no t  s o  s i g n i f i c a n t ;  t h e  i nc rease  i n  
l abo r  f o r c e  a g i n s t  l imi t ed  land resources  under s tagnant  technology 
r e s u l t e d  i n  t h e  decrease  i n  t h e  economic r e t u r n  t o  l a b o r ;  t h e  r e a l  wage 
r a t e  f o r  land prepara t ion  dec l ined ,  inducing t h e  s u b s t i t u t i o n  of hand 
hoeing t o  animal plowing and ; l a b o r ' s  income s h a r e  dec l ined  ' r e l a t i v e  t o  
land ' s  share .  

The dismal process of growing poverty and inequa l i t y  of t h e  
South Vi l l age  approximates t h e  c l a s s i c a l  model of Ricardo. A s  t h e  
growth of populat ion p re s ses  hard on l imi t ed  land resources  under 
constant  technology, c u l t i v a t i o n  f r o n t i e r s  a r e  expanded t o  more 
marginal  land and g r e a t e r  amounts of labor  appl ied  per  u n i t  of c u l t i -  
vated land;  t h e  c o s t  of food product ion increases  and food p r i c e s  
r i s e ;  i n  t h e  long end, l a b o r e r s '  income w i l l  b e  lowered t o  a subs is -  
t ence  minimum ba re ly  s u f f i c i e n t  t o  maintain s t a t i o n a r y  populat ion and 
a l l  t h e  su rp luses  w i l l  be  captured by landlords  i n  t h e  form of increased 
Land r e n t .  This was exac t ly  what occured i n  t h i s  v i l l a g e .  

I n  t h e  North Vi l l age ,  t h e  Ricard ian  f o r c e  of populat ion p re s su re  
was counteracted by technologica l  progress ;  t h e  improvement i n  i r r i g a t i o n  
system toge the r  wi th  t h e  d i f f u s i o n  of MV not  only increased t h e  average 
y i e l d  per  ha of r i c e  crop a r e a  b u t ' a l s o  cont r ibu ted  t o  a  dramatic  
expansion i n  t h e  a r e a  under double cropping; l a b o r  demand increased and 
t h e  r e a l  wage r a t e  r o s e  s i g n i f i c a n t l y ,  d e s p i t e  t h e  l a r g e  inf low of 
migrant l a b o r e r s  and farmers '  e f f o r t  t o  s u b s t i t u t e  animal power f o r  
human l abo r ;  t h e  r e l a t i v e  income s h a r e  of l abo r  ro se  r e l a t i v e  t o  t h a t  of 
land and t h e  income of h i r e d  l a b o r e r s  increased abso lu t e ly  i f  no t  r e l a t i v e l y .  

The comparative a n a l y s i s  of two v i l l a g e  cases  have shown c l e a r l y  
t h a t  con t r a ry  t o  a  popular b e l i e f ,  growing poverty and i n e q u a l i t y  w i l l  
b e  an inexorable  f a t e  of Asian v i l l a g e  economies i f  t h e  e f f o r t s  t o  
gene ra t e  technologica l  progress ,  toge ther  w i th  t h e  e f f o r t s  f o r  a g r a r i a n  
reform and o t h e r  r u r a l  development programs remain i n s u f f i c i e n t  t o  over- 
come t h e  decreasing r e t u r n  t o  l abo r  due t o  t h e  growing populat ion p re s su re  
on land.  
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Table  1. Comparison o f  land a r ea ,  populat ion and nunber o f  households 
between t h e  South and t h e  North Vil lages ,  i n  t h e  Regency of  
Subang, West Java,  Indonesia.  

South v i l l a g e  North V i l l age  
(1978) (1979) 

T o t a l  r i c e  land (ha)  . 24.7 66.4 

T o t a l  popula t ion  (no. ) 419 774 

a / 
T o t a l  number o f  households 110 (100)- 191 (100)' 

Farm ope ra to r s  83  (75) 74 (39) 

Landless  l a b o r e r s  27 (25) 117 (61) 

Rice land p e r  c a p i t a  (ha) 0.06 0.09 

Rice land p e r  household (ha)  0.22 0.35 

Rice land p e r  fanner  household (ha)  0.30 0.90 

:'percentages i n  t h e  t o t a l  number o f  households a r e  i n  paren theses .  



Table  2. Average numbers of  su rv iv ing  ch i ld ren  pe r  fiother by mothers '  
age and t h e  e s t ima te s  o f  t h e  n a t u r a l  r a t e s  o: populat ion growth 
i n  t h e  South and North V i l l ages ,  i n  t h e  Regency of Subang, West 
Java,  Indonesia .  

South  V i l l age  North V i l l age  
Nothers ' age C l ~ i l d r e n  Population Children Popu l~ t ion , /  

pe r  mother growth rate:' p e r  no the r  growth ra te -  
(n)  (r) (n)  ( r )  

No. %/year No. %/year  

80 y e a r s  and above 4.80 3.0 n.a.  - 

' C a l c u l a t e d  by t h e  formula: n  z 2(1 + r130, assuming 30 y e a r s  f o r  t h e  per iod  
o f  a o t h e r s '  reproduct ive  capac i ty .  

Table  3. D i s t r i b u t i o n  of  farms by t enu re  s t a t u s  i n  t h e  South and t h e  
North V i l l ages  i n  t h e  Regency o f  Subang, West Java, Indonesia .  

South V i l l age  North V i l l age  - - 
(1978) (1979) 

Number o f  Rice Number o f  Rice 
farms a r e a  farms a r e a  

Owner ope ra to r  8 1 77 46 ' 43 

Owner/tenant 16 21 17 30 

Tenant ope ra to r  3  2 37 27 

T o t a l  100 100 100 100 



T a b l e  4. Changes i n  m u l t i p l e  c r o p p i n s ,  1;IV a d o p t i o n  and r i c e  y i e l d  p e r  ha  
i n  t h e  South and t h e  i lor th  ? J i l l a ~ e s ,  i n  t h e  Zejiency of sub an^, 
1968-71 t o  1978/79. 

- 
South V i l l a g e  North V i l l a g e  

-cl / - 
1 9 6 8 - 7 1 d  1 9 7 8 '  % ChanZg1  1968-71 1 9 7 8 1 7 9 ~  4 Cllange 

Flu1 t i p l e  c ropp ing  
r a t i o e /  1.9 1.9 ( j  1 .5  2.0 33 

R a t i o  o f  l.IV adop te r s (X)  11 14  3 7 100 73 

Rice  y i e l d  ( k g l h a ) :  

P e r  h a  oZ c r o p  a r e a  2.6 2.9 12 2 .4  3.5 4 6 

Pe r  h a  o f  r i c e  
f i e l d  a r e a  4.9 5 . 5  12  3.6 6 .7  8 6 

d ~ v e r a ~ e s  o f  d r y  and wet seasons .  

y 1 9 7 8  d r y  season.  

c ' - Averages o f  1978179 wet season and 1979 dry season.  

d/1975 o r  1979 f i g u r e  minus 1968-71 f i g u r e  d i v i d e d  by 1168-71 f i g u r e s ,  
e x c e p t  f o r  t h e  r a t i o  o f  I;V a d o p t e r s  which i s  simply 1975 o r  1979 f i g u r e  
minus 1968-71 f i g u r e .  

%'Total c r o p  a r e a  d i v i d e d  by t o t a l  r i c e  f i e l d  a r e a .  
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Table 5. Changes i n  i n p u t s  per h e c t a r e  of r i c e  c rop  a r e a  and inpu t  p r i c e  
f o r  r i c e  product ion i n  t h e  South V i l l age ,  1968-71 t o  1978. 

b / 1968-71a1 1978- % Change from 
1368-71 t o  1978 

Inputs  : 

F e r t i l i z e r  (kg/ha) 191 229 20 

Labor (hours/ha)  : 

Land p repa ra t i on  

T o t a l  (p r eha rves t )  

Carabao 6 C a t t l e  f o r  
land p repa ra t i on  
(dayc/ha) 

c / 
Real i n p u t  p r i c e s  ( i n  paddy)- 

F e r t i l i z e r  (kg/kg) 

d / 
Labor wage (kg/day)- 

Carabao r e n t a l  (kg/day) 6.2 9.5 5 3 

d/Averages f o r  wet and dry seasons.  

b /~q~et  season. 

d l ~ o n i n a l  p r i c e  divided by paddy p r i c e .  

d N a g e  f o r  land p repa ra t i on ,  assuning 8 hours  p e r  dzy .  Include meals. 



Table 6. Changes i n  i npu t s  per  h e c t a r e  of r i c e  c rop  a r e a  and input  p r i c e s  
f o r  r i c e  product ion i n  t h e  North v i l l a g e ,  1968-71 t o  1978179. 

1968-712' 197817910' ? Change from 
1968-71 t o  1978179 

Inputs  : 

F e r t i l i z e r  (kg/ha)r l  

Labor (hours/ha)  : 

Land prepara t ion  

T o t a l  (preharves t )  

Carabao 6 C a t t l e  f o r  
d / land prepara t ion  (days1ha)- 

Real i npu t  p r i c e s  ( i n  paddy) :d 

F e r t i l i z e r  (kg/kg) 1.5 1.0 -33 

f 1 Labor wage (kg/day)- 

d 1 
Carabao r e n t a l  (kg/day)- 

a/Averages f o r  wet and dry seasons. 

b / ~ v e r a g e s  f o r  1978179 wet season and 1979 dry season. 

d ~ r e a  and TPS . 
d 1 - Data f o r  w e t  season only. 

d ~ o m i n a l  p r i c e  divided by paddy p r i ce .  

Elwage f o r  land  p repgra t ion , .  assuming 8 hours p e r  day. Inc lude  meals. 

Outside of parentheses  a r e t h e  r a t e s  of i nc rease  i n  l abo r  input  per  ha of 
cropped a rea .  I n s i d e  of parentheses  a r e  t h e  r a t e s  of i nc rease  per  ha 
of paddy f i e l d  a rea .  



Tab le  7. Chanzes i n  f a c t o r  paynents  and f a c t o r  s h a r e s  i n  r i c e  p roduc t ion  
p e r  ha  o r  crop a r e a  i n  t h e  South Suban3 V i l l a g e ,  1968-71 t o  
1978. 

-. F a c t o r  payment (kg/ha) F a c t o r  s h a r e  (%) 

a /  
1968-71- 19 78$' 1968-71 1978 

Ormer ~ w n e r z ~ ~ e n a n t - ~ ~  h e r  Owner Tenant 

Rice ou tpu t  

e / Factor payment- 

£1 Cur ren t  input- 

c a p i  t a l g  / 

Labor 

( ~ a m i  l y  ) 

(Hired)  

Land 

Ope ra to r ' s  s u r p l u s  

a/Averages f o r  w e t  and dry  seasons.  

b/1978 dry season.  

~ / ~ v e r a ~ e s  o f  74 owner farmers  c u l t i v a t i n g  20.4 ha. 

g ~ v e r a ~ e s  o f  9 t enan t  o p e r a t o r s  c u l t i v a t i n g  1 .8  ha .  

e lFac to r  payments conver ted t o  paddy e q u i v a l e n t s  by t h e  f ac to r -ou tpu t  
p r i c e  r a t i o s .  

f /Seeds,  f e r t i l i z e r s ,  chemicals  and i r r i g a t i o n  f ee .  

g/Anirnal r e n t a l  f o r  land p r epa ra t i on .  

y ~ s s u m e  t h e  same composit ion o f  family  and h i r e d  l a b o r  a s  f o r  1978. 
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T a b l e  8. Changes i n  s h a r e s  o f  incone  from r i c e  p r o d u c t i o n  pe h a  o f  c rop  
a 7 a r e a  i n  t h e  South Subang V i l l a g e ,  1968-71 t o  1978.- 

Income i n  paddy (kg/ha)  Income s h a r e  (%) 
1968-71 1978 1968-71 1978 

b /  Value added- 

Farmer: 

Family l a b o r  

C a p i t a l  

O p e r a t o r ' s  s u r p l u s  862 1 ,223  38.8 46.8 

T o t a l  - 1 390 2- 1,751 - 62.6 - 67.0 

H i r e d  l a b o r e r  8 30 - 863  - 37.4 - 33.0 - 

a / - Data r e a r r a n g e d  from T a b l e  7 f o r  owner-operated farms. 

~ / O u t p u t  v a l u e  minus c u r r e n t  i n p u t  c o s t .  



Tab le  9. Changes i n  f a c t o r  paynents  and f a c t o r  s h a r e s  i n  r i c e  product ion 
p e r  ha o f  crop a r e a  i n  t h e  iJorth Suban2 V i l l a g e ,  1968-71 t o  
1978179. 

F a c t o r  payment (kg!ha) F a c t o r  s h a r e  (2) 

1968-71a/ i978179b1 1968-71a1 1978179- b / 
c / Owner Owner  ena ant^' Owner Owner Tenant- 

Rice  output  

d l .  F a c t o r  paynent- . 
e l  

Current  input-  

f / Capi ta l*  

Labor 

(Family ) 

Land 

Ope ra to r ' s  
s u r p l u s  

21Avcrages f o r  wet and dry seasons.  

L1Averages o f  1978179 w e t  season and 1979 dry season. 

d ~ a t a  f o r  s h a r e  t e n a n t s .  

d ~ a c t o r  payments conver ted t o  paddy e q u i v a l e n t s  by t h e  fac to r -produc t  
p r i c e  r a t i o s .  

='Seeds, f e r t i l i z e r s ,  chemicals  and irrigation fee.  

LIAnimal and t r a c t o r  r e n t a l  f o r  l and  p r epa ra t i on .  
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Tab le  10. Changes i n  s h a r e s  o f  income from r i c e  p roduc t ion  p e r  ha  of  
crop a r e a  i n  t h e  North Subang V i l l a g e ,  1978179d. 

Income i n  paddy (kg lha)  Income s h a r e  ( X I  
1968-71 1978179 1968-71 1978/79 

b 1 Value added- 2,190 2,940 100.0 109.0 

Farmer : 

Family l a b o r  117 273 5.3 9.3 

C a p i t a l  4 7~ 151 2.1 5 .1  

Ope ra to r ' s  s u r p l u s  1,196 1,446 54.6 49.2 

T o t a l  1,360 1,870 - 62.1 - 63.6 

Hi red  l a b o r e r  - 830 1,070 - 37.9 - 36.4 

d ~ a t a  rear ranged  from Tab l e  9 f o r  owner-operated farms. 

Y 0 u t p u t  v a l u e  minus c u r r e n t  i n p u t  co s t .  



To Jak 

Figure 1, Map of t h e  Regency of Subang, West Java, Indonesia. 


