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F'arm mechanization p l ays  an impor tan t  r o l e  i n  i n c r e a s i n g  

farm p r o d u c t i v i t y  by reducing t h e  l a b o r  requirements  f o r  important  

farm ope ra t i ons  and thus a l lowing  t h e  farmers  t o  engage i n  supple- 

mentary employment. This ,  and any income earned through custom 

r e n t i n g  of machines, adds t o  t h e  farm income from crop  and l i v e s t o c k  

a c t i v i t i e s  . 

The s t r u c t u r e  o f  income i s  t h e r e f o r e  a f f e c t e d  by 

mechanization and i n  t h i s  s t udy  it is shown, u s ing  r eg re s s ion  

a n a l y s i s ,  t h a t  t h e  use of  t r a c t o r s  s i g n i f i c a n t l y  a f f e c t s  farm employment 

enab l ing  farmers  t o  spend more t ime on o f f -  and non-farm work. 



Since mechanization a f f e c t s  t h e  a l l o c a t i o n  o f  i n p u t s  i n  c rop  

product ion ,  it is be l i eved  t h a t  t h i s  l e a d s  t o  a  r e d i s t r i b u t i o n  

of income away from wage earners .  Fac to r  sha re  a n a l y s i s  

showed t h a t  l a b o r ' s  sha re  is  lower on t r a c t o r  h i r i n g  farms 

when compared t o  t ractor-owning farms b u t  t h a t  t h e  s h a r e s  

t o  land  and c a p i t a l  were h ighe r  on t h e  t r a c t o r  h i r i n g  farms. 

In  t h e  c u r r e n t  environment,  it appears  t h a t  mechanization 

only a f f e c t s  fami ly  labor and t h a t  t h e  h i r e d  l abo r  sha re  

remains unchanged. 

The f i n a l  i s s u e  examined i s  t h e  d i s t r i b u t i o n  o f  

incomes. This l i m i t e d  a n a l y s i s  was c a r r i e d  o u t  us ing  Lorenz 

curves and Gin i  r a t i o s  and non s i g n i f i c a n t  i n e q u a l i t i e s  Were 

found w i t h i n  classes. Income from off-farm and non-farm 

sources  enabled low income e a r n e r s  t o  achieve a reasonably  

e q u i t a b l e  sha re  o f  t o t a l  income. 
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CHAPTER I 

INTRODUCTI ON 

S ta tement  of the  Problem 

The a g r i c u l t u r a l  s e c t o r  p l a y s  an i m p o r t a n t  r o l e  i n  t h e  economy 

of T h a i l a n d ,  a  r o l e  which w i l l  con t inue  f o r  many y e a r s .  The m a j o r i t y  

of t h e  Thai  p o p u l a t i o n  l i v e  i n  farm househo lds  and 78% of  t h e  l a b o r  

f o r c e  p a r t i c i p a t e s  i n  a g r i c u l t u r e  (20 p. 9 ) .  Futhermore,  about  32% o f  

the  g r o s s  domest ic  p roduc t  (GDP) i s  d e r i v e d  from t h e  a g r i c u l t u r a l  

s e c t o r .  Compared w i t h  t h e  w h o l e s a l e  and r e t a i l  t r a d e  s e c t o r s ,  which 

c o n t r i b u t e  t h e  next  l a r g e s t  s h a r e  (18 ~ e r c e n t ) ,  a g r i c u l t u r e  i s  t h e  

major source  of income and employment f o r  t h e  Tha i  people .  

The s t a n d a r d  of  l i v i n g  of f a rmers  a f f e c t s  t h e  whole economy 

and p o l i t i c a l  s t a b i l i t y  of Tha i l and .  Among t h e  problems faced  by 

farmers  a r e  low incomes,  unemployment and /o r  underemployment, and 

an i n e q u i t a b l e  d i s t r i b u t i o n  of income be tween urban and r u r a l  a r e a s  and 

between r e g i o n s .  A r e c e n t  review of c u r r e n t  income c o n d i t i o n s  

i n d i c a t e d  t h a t  income p e r  c a p i t a  i n  t h e  n o n - a g r i c u l t u r a l  l a b o r  f o r c e  

was n i n e  t imes  h i g h e r  than p e r  c a p i t a  income f o r  a g r i c u l t u r a l  workers  

(13 p. 19) .  The average  annual  income f o r  a  f a m i l y  l i v i n g  i n  Bangkok 

was 32,000 b a h t  compared t o  3,500 b a h t  f o r  T h a i l a n d ' s  ave rage  farm 

fami ly  ( 4  p. 23) .  D i s e q u i t y  ' i n  income between farms w i t h i n  r e g i o n s  i s  

a s  i m p o r t a n t  an i s s u e  a s  t h e  d i s t r i b u t i o n  between r e g i o n .  Another 



r e c e n t  s t u d y  o f  income d i s t r i b u t i o n  i n  T h a i l a n d  s u g g e s t e d  t h a t ,  o v e r  

t ime ,  t h e  income d i s t r i b u t i o n  among r u r a l  f a m i l i e s  had become more 

unequa l  w h i l e  among u rban  fami l i e s  t h e  d i s t r i b u t i o n  o f  income had 

become more e q u a l  (13  p. 2 1 ) .  I n  t h e  same s t u d y  a  tendency towards  a  

h i g h e r  d e g r e e  o f  i n e q u a l i t y  between r u r a l  and u rban  incomes was a l s o  

o b s e r v e d .  

A  m a j o r  p o l i c y  g o a l  of t h e  Tha i  government i s  t o  r a i s e  t h e  

l e d e l  and improve  t h e  d i s t r i b u t i o n  of  income among b o t h  t h e  farm and 

non-farm p o p u l a t i o n .  I n  t h e  f i f t h  N a t i o n a l  Economic and S o c i a l  

Development P l a n  (1982-19861, a  s t a t e d  o b j e c t i v e  o f  t h e  government i s  

t o  " .. . . improve t h e  s t r u c t u r e  of a g r i c u l t u r a l  p r o d u c t i o n  and 

p r o d u c t i v i t y  . . . . I 1  (18 p. 7 ) .  To a c h i e v e  t h i s  g o a l ,  t h e r e  must be  an  

i n c r e a s e  i n  farm o u t p u t  and an i n c r e a s e  i n  n a t i o n a l  income th rough  

a g r i c u l t u r a l  development .  

At p r e s e n t ,  b o t h  p o v e r t y  and income d i s t r i b u t i o n  problems a r e  

of g r e a t  c o n c e r n  t o  t h e  government .  The government h a s  i n t r o d u c e d  

v a r i o u s  economic p o l i c i e s  t o  r e s o l v e  t h e s e  b a s i c  i s s u e s  by i n c r e a s i n g  

farm incomes through improved c r o p  o u t p u t .  M u l t i p l e  c r o p p i n g  i s  one  

s o l u t i o n ,  b u t  r e q u i r e s  i n n o v a t i v e  c r o p p i n g  p a t t e r n s  and new - 

b i o l o g i c a l ,  chemica l  and m e c h a n i c a l - t e c h n o l o g i e s .  B i o l o g i c a l  and 

chemica l  t e c h n o l o g i e s  u s u a l l y  i n c r e a s e  o u t p u t  p e r  u n i t  of l a n d  w h i l e  

mechan ica l  t echno logy  i n c r e a s e s  t h e  e f f i c i e n c y  of  farm l a b o r ,  b u t  a l s o  

r e d u c e s  t h e  amount o f  l a b o r  r e q u i r e d .  



Mechanizat ion p lays  a  c r u c i a l  r o l e  i n  t h i s  development 

s t r a t e g y .  Mechanizat ion i s  though t  t o  have enabled double  c ropp ing  o r  

i n c r e a s e d  i n t e n s i t y  of land use  and i s  t h e r e f o r e  expected t o  c o n t r i b u t e  

t o  an i n c r e a s e  i n  n e t  incomes. I n  T h a i l a n d ,  mechan iza t ion  p l a y s  a  

h i g h l y  complementary r o l e  w i t h  o t h e r  new t e c h n o l o g i e s  i n  c rop  

p roduc t ion  and t o g e t h e r  t h e s e  t e c h n o l o g i c a l  changes c l e a r l y  have an 

impact on farm incomes. 

Mechanizat ion reduces  s e a s o n a l  l a b o r  r equ i rements  i n  c rop  

p roduc t ion  ( 2 7  p. 74) .  A t  a  g i v e n  o u t p u t  p r i c e ,  n e t  farm income from 

\ 

crop  p r o d u c t i o n  w i l l  i n c r e a s e  by any r e d u c t i o n  i n  c o s t s  r e s u l t i n g  from 

t h e  i n t r o d u c t i o n  of mechan iza t ion .  Also ,  t h e  farmer  may e i t h e r  u t i l i z e  

t h e  time saved i n  land p r e p a r a t i o n  and t h r e s h i n g  i n  a l t e r n a t i v e  

employment which w i l l  i n c r e a s e  farm income o r  t h e  saved t ime may e n a b l e  

t h e  farmer  t o  i n c r e a s e  h i s  consumption of  l e i s u r e  and thereby h i s  

w e l f a r e .  Fur thermore ,  f a rmers  who own a  machine can e a r n  a d d i t i o n a l  

income by r e n d e r i n g  custom s e r v i c e s  t o  f a r m e r s  who do n o t  own machines  

o r  who have i n s u f f i c i e n t  machine c a p a c i t y  t o  meet t h e i r  own r e q u i r e -  

ment. 

I n  c o n t r a s t ,  o t h e r s  a l l e g e  t h a t  mechan iza t ion  by i t s  c a p i t a l  

i n t e n s i v e  n a t u r e  h a s  been d i v i s i v e  i n  i t s  impact.  Although incomes 

have i n c r e a s e d  i n  g e n e r a l ,  t h e  l a r g e r  f a r m e r s  and owners of  mechanical  

power have been the  prime b e n e f i c i a r i e s .  T h i s ,  t o g e t h e r  w i t h  

i n e q u a l i t y  i n  r a t e s  of a d o p t i o n ,  h a s  tended t o  produce g r e a t e r  

i n e q u a l i t y  i n  t h e  d i s t r i b u t i o n  of  income. 



S i n c e  t h e  i n t r o d u c t i o n  of  m e c h a n i z a t i o n  i n d u c e s  bhe 

r e a l l o c a t i o n  of t h e  o t h e r  i n p u t s  i n  c r o p  p r o d u c t i o n ,  t h e r e  i s  

h y p o t h e s i z e d  t o  be a  r e d i s t r i b u t i o n  e f f e c t  which  w i l l  i n c r e a s e  t h e  

income o f  machine  owning f a r m e r s  a t  t h e  e x p e n s e  of  o t h e r  f a r m e r s .  I n  

a d d i t i o n  t o  t h e  r e d i s t r i b u t i o n  p rob lem,  m e c h a n i z a t i o n  i s  h y p o t h e s i z e d  

t o  d i s c r i m i n a t e  i n  f a v o r  o f  l a r g e  f a r m e r s  t o  t h e  d e t r i m e n t  of  s m a l l  

f a r m e r s .  I n e q u a l i t y  o f  income be tween f a r m e r s  who employ d i f f e r e n t  

l e v e l s  of  fa rm m e c h a n i z a t i o n  n e e d s  f u r t h e r  a n a l y s i s .  

O b j e c t i v e s  

The o b j e c t i v e s  o f  t h i s  s t u d y  a r e :  

1. To t r a c e  o u t  t h e  i m p a c t  o f  farm m e c h a n i z a t i o n  on t h e  

s t r u c t u r e  of  income among g r o u p s  o f  f a r m e r s  employ ing  d i f f e r e n t  t y p e s  

and d i f f e r e n t  l e v e l s  o f  m e c h a n i z a t i o n .  

2. To d e t e r m i n e  t h e  impac t  o f  t r a c t o r  u s e  on income 

d i s t r i b u t i o n  among t h e  f a c t o r s  of  p r o d u c t i o n  by d i f f e r e n t  t y p e s  o f  

t r a c t o r  u s e r s .  

3. To i n v e s t i g a t e  t h e  i m p a c t  of  t r a c t o r  u s e  on income 

d i s t r i b u t i o n  among e a r n e r s  by d i f f e r e n t  t y p e s  o f  t r a c t o r  u s e r s .  

4. To examine  t h e  i m p a c t  o f  t r a c t o r  u s e  on income i n e q u a l i t y  

w i t h i n  g r o u p s  of farms employ ing  d i f f e r e n t  t y p e s  and l e v e l s  o f  

m e c h a n i z a t i o n .  



Scope of  the  Study 

The d a t a  used i n  t h i s  t h e s i s  was g a t h e r e d  i n  t h e  1981/82 wet 

and d ry  seasons  from s e l e c t e d  v i l l a g e s  of t h e  C e n t r a l  P l a i n s  of 

Thai land.  Th i s  s tudy  i s  conf ined  t o  f a rmers  u s i n g  two-wheel and s m a l l  

four-wheel t r a c t o r s  f o r  land ~ r e ~ a r a t i o n  i n  s e l e c t e d  i r r i g a t e d  r i c e  

farming v i l l a g e s  of Amphoe U-Thong and Don-Chedi i n  Suphanburi  

P rov ince .  

P rocedures  

Data  Source  

Data  from t h e  Consequences of Small  Rice Farm Mechanizat ion 

P r o j e c t  was used f o r  t h i s  s t u d y .  The c o u n t r i e s  invo lved  i n  t h i s  

p r o j e c t  were t h e  P h i l i p p i n e s ,  I n d o n e s i a  and Tha i l and .  I n  T h a i l a n d ,  t h e  

p r o j e c t  was a j o i n t  r e s e a r c h  e f f o r t  of t h e  I n t e r n a t i o n a l  R i c e  Research 

I n s t i t u t e  ( I R R I )  and K a s e t s a r t  U n i v e r s i t y .  F i e l d  r e s e a r c h  was 

conducted i n  Suphanbur i  p r o v i n c e ,  t h e  most s p e c i a l i z e d  r i c e  producing 

a r e a  i n  Tha i l and  and one i n  which i r r i g a t i o n  and t h e  u s e  of modern 

a g r i c u l t u r a l  technology i s  we11 developed.  Small  t r a c t o r s  p l a y  an 

impor. tant  r o l e  i n  t h i s  a r e a  because  of t h e i r  v e r s a t i l i t y  i n  a  r ange  of  

o p e r a t i o n s  such a s  land p r e p a r a t i o n ,  wa te r  pumping and t h r e s h i n g .  

T r a c t o r s  t h e r e f o r e  a r e  l i k e l y  t o  have an i m p o r t a n t  impac t  b o t h  on farm 

employment and on t h e  f a r m e r ' s  income. 



The d a t a  g a t h e r i n g  component of t h e  p r o j e c t  c o n s i s t e d  of  a 

s e r i e s  of c r o s s - s e c t i o n a l  surveys  cover ing  a t o t a l  of  223 farm 

households from 5  v i l l a g e s .  These were c l a s s i f i e d  i n t o  two-main 

groups:  1 )  f a r m e r s  who employed smal l  four-wheel t r a c t o r s  and 2)  

farmers  who employed two-wheel t r a c t o r s .  I n  each  group a  sub-group 

based on t h e  type  of ownership (owners v e r s u s  h i r e r s )  was 

d i s t i n g u i s h e d ,  e n a b l i n g  f u r t h e r  a n a l y s i s  of t h e  income and w e a l t h  

e f f e c t s .  

The f i v e  v i l l a g e s  under s tudy  we're: V i l l a g e  nos .  1 , 5 , 6  Tambol 

Rai Rod, and v i l l a g e  no. 6  Tambol Donchedi, Amphoe Don-Chedi and 

v i l l a g e  no. 7 Tambol P l a - p l a c h a i  Amphoe U-Thong, Suphanbur i  P rov ince .  

Secondary i n f o r m a t i o n  was assembled from t h e  O f f i c e  of t h e  

A g r i c u l t u r a l  Economics (OAE), M i n i s t r y  of  k g r i c u l t u r e  and Coopera t ives .  

T h e o r e t i c a l  Framework 

T h e o r e t i c a l  framework used i n  t h i s  s tudy  i s  based on the  

concept of f a c t o r  s h a r e  a n a l y s i s ,  u s i n g  an a c c o u n t i n g  p rocedure ,  an 

income f u n c t i o n  and the  s i z e  d i s t r i b u t i o n  of income i n  o r d e r  t o  

e v a l u a t e  the  impact  of farm mechan iza t ion  on t h e  s t r u c t u r e  of income 

and income d i s t r i b u t i o n .  



Hypotheses 

The major i s s u e  t o  be reso lved  i s  whether d i f f e r e n t  t y p e s  o r  

l e v e l s  of mechan iza t ion  b r i n g  about s i g n i f i c a n t  changes i n  income and 

income d i s t r i b u t i o n .  This  s u g g e s t s  t h e  f o l l o w i n g  hypotheses  t o  be 

t e s t e d :  

1. Household incomes of four -whee l  t r a c t o r  farms a r e  h i g h e r  

than on two-wheel t r a c t o r  farms. 

2. There a r e  d i f f e r e n c e s  i n  r e l a t i v e  f a c t o r  s h a r e s  r e s u l t i n g  

from t h e  d i f f e r e n c e s  i n  payments t o  c a p i t a l  and l a b o r .  

3. No d i f f e r e n c e s  e x i s t  i n  income i n e q u a l i t y  i n d i c a t o r s  

w i t h i n  v a r i o u s  c a t e g o r i e s  of  mechan iza t ion  farms. 

D e f i n i t i o n s  

To measure the  importance of mechan iza t ion  a s  a  source  of 

income v a r i a t i o n ,  c r o s s - s e c t i o n a l  r e s u l t s  from t h e  Consequences of  

Small Rice  Farm Mechanizat ion survey (cSRFM) a r e  used.  The d e f i n i t i o n s  

used i n  t h i s  s tudy  came from "Operat ions  Handbook No. 1 Farm Survey and 

Recordkeeping Procedures"  f o r  t h a t  p r o j e c t  (17 p  17-67). 

Farm household 

The farm household i s  d e f i n e d  a s  " a . g r o u p  of pe rsons  l i v i n g  i n  

one d w e l l i n g  and s h a r i n g  common food p r e p a r a t i o n  f a c i l i t i e s " .  Thus, i f  



two f a m i l i e s  l i v e  under one roof bu t  do no't s h a r e  common food 

p r e p a r a t i o n  f a c i l i t i e s  than they a r e  c o n s i d e r e d  a s  s e p a r a t e  households  

by t h i s  d e f i n i t i o n .  

S i z e  of farm 

I n  t h e  su rvey  only  r i c e  farms which c u l t i v a t e d  a t  l e a s t  0.1 h a  

but l e s s  than 62.5 ha of land i n  e i t h e r  wet o r  d ry  s e a s o n s ,  were 

cons idered .  

Farm income 

This  r e f e r e  t o  t h e  income d e r i v e d  from a c t i v i t i e s  on o n e ' s  own 

farm. I t  i e  c a l c a l a t e d  by s u b t r a c t i n g  t h e  c o s t  of c r o p  r e l a t e d  

a c t i v i t i e s  ( e  .g.,  plowing, h a r v e s t i n g ,  t h r e s h i n g ,  e t c .  ) and g e n e r a l  

farm a c t i v i t i e s  (e .g . ,  f e n c i n g ,  r e p a i r i n g ,  e t c . )  from t h e  v a l u e  of 

t o t a l  o u t p u t .  

Off-farm income 

Off-farm income i s  iacome d e r i v e d  from a g r i c u l t u r a l  work on 
o t h e r  farms.  



Non-farm income 

Non-farm income i s  income d e r i v e d  from n o n - a g r i c u l t u r a l  work 

such  a s  s e r v i c e s ,  commerce and i n d u s t r y  o r  t h e  ~ r a c t i c e  of  a  

p r o f e s s i o n .  

T r a c t o r s  

Farm t r a c t o r s  were  c l a s s i f i e d  i n t o  two s i z e  g r o u p s  a c c o r d i n g  

t o  t h e  method of  o p e r a t i o n :  

1) Smal l  four-wheel  t r a c t o r s  a r e  l o c a l l y  produced w i t h  

e n g i n e s  r a n g i n g  from 8-14 hor sepower  and g e n e r a l l y  used  b o t h  on w e t  and 

d r y  paddy l a n d .  

2) Power t i l l e r s ,  o r  w a l k i n g  t r a c t o r s  which  a r e  s m a l l  

two-wheel t r a c t o r s  w i t h  e n g i n e s  r a n g i n g  from 6 t o  1 2  ho r sepower  l o c a l l y  

produced,  a g a i n  used  ma in ly  i n  b o t h  wet  and d r y  paddy l a n d .  

Ou tpu t  

Ou tpu t  i s  d e t e r m i n e d  j u s t  a f t e r  t h e  paddy i s  t h r e s h e d ,  i .e.  

n e t  of  h a r v e s t  and t h r e s h i n g  l o s s e s .  



The o u t p u t  p r i c e  

The o u t p u t  p r i c e  i s  t h e  fa rm g a t e  p r i c e  o f  paddy a f t e r  

t h r e s h i n g .  

C o s t s  r e f e r r e d  t o  i n  t h e  f o l l o w i n g  s e c t i o n  i n c l u d e  t h o s e  from 

l a n d  p r e p a r a t i o n  up t o  h a u l i n g  t h r e s h e d  paddy f rom t h e  f i e l d s  t o  t h e  

farm g a t e .  

Labor  i n p u t s  

Labor  i n p u t s  a r e  c l a s s i f i e d  i n t o  t h e  f o l l o w i n g  g r o u p s :  f a m i l y  

l a b o r ,  exchange  l a b o r  and c o n t r a c t  l a b o r .  Fami ly  l a b o r  i s  d e f i n e d  a s  

any member o f  t h e  househo ld  who i s  n o t  p a i d  e i t h e r  i n  c a s h  o r  k i n d  f o r  

any f i e l d  work done .  Exchange l a b o r  i s  n o t    aid f o r  any f i e l d  work 

done  on t h e  m u t u a l  and i m p l i e d  c o n d i t i o n  t h a t  t h e  o p e r a t o r  r e t u r n s  t h e  

s e r v i c e  i n  t h e  f u t u r e .  L a s t l y ,  c o n t r a c t  l a b o r  i s  any p e r s o n  h i r e d  on  a  

p i ecework  o r  j ob  b a s i s .  Labor was a l s o  g rouped  i n t o  male  (ma le  1 0  

y e a r s  o l d  o r  o v e r ) ,  f ema le  ( f e m a l e  10  y e a r s  o l d  o r  o v e r )  o r  c h i l d  (ma le  

o r  f ema le  u n d e r  10 y e a r s  o l d ) .  The amount o f  l a b o r  u s e  was r e c o r d e d  i n  

man-hours e . ,  number of  l a b o r e r s  m u l t i p l i e d  by t h e  number o f  h o u r s  

worked p e r  l a b o r e r )  and 1 manday d e f i n e d  a s  8 man h o u r s .  



Land 

Land i s  g e n e r a l l y  d e f i n e d  a s  p h y s i c a l  i n p u t s  which can be used 

on ly  f o r  r i c e  p roduc t ion .  

The e s t i m a t i o n  of land c o s t s  were d e r i v e d  from land v a l u e s ,  

land t a x e s  and land r e n t s .  Land v a l u e  i s  t h e  e s t i m a t e d  market  v a l u e  a t  

- 1  5 b a h t  a  p e r  annum and was s p l i t  i n t o  3 b a h t  r a i  and 2 b a h t  

. -1 
r a  i i n  t h e  wet and d ry  seasons  r e s p e c t i v e l y .  Land r e n t  r e f e r s  t o  

the  r e n t  pa id  on land by t h e  farmer  on ly  i f  he i s  n o t  t h e  owner of t h e  

l and .  

C a p i t a l  i n p u t  

C a p i t a l  i n p u t s  i n c l u d e  t h e  s e r v i c e s  of  f i x e d  c a p i t a l  which a r e  

u s a b l e  o v e r  a number of p roduc t ion  p e r i o d s  o r  s e a s o n s  such a s  t r a c t o r s ,  

wa te r  pumps and t h r e s h e r s  as  w e l l  a s  c a p i t a l  funds  a p p l i e d  i n  t h e  

p r o d u c t i o n  p r o c e s s .  

C u r r e n t  i n ~ u t s  

C u r r e n t  i n p u t s  a r e  those  whose t o t a l  v a l u e  i s  t r a n s f e r r e d  t o  

o u t p u t  and exhaus ted  d u r i n g  t h e  p r o d u c t i o n  p e r i o d .  They i n c l u d e  s e e d s ,  



f e r t i l i z e r ,  p e s t i c i d e ,  g a s o l i n e  f o r  t r a c t o r s  and o t h e r  machines .  Some 

c u r r e n t  i n p u t s  were  s e l f - s u p p l i e d  and e v a l u a t e d  by t h e i r  o p p o r t u n i t y  

c o s t s .  

Review o f  L i t e r a t u r e  

1. Hayami, Y .  and R. W.  H e r d t  ( 1 1 )  have  p o i n t e d  o u t  t h a t  i f  a  

new r i c e  v a r i e t y  r e s u l t s  i n  i n c r e a s e d  o u t p u t ,  t h e  h i g h e r  o u t p u t  w i l l  

t e n d  t o  d e c r e a s e  ~ r i c e s  and t h e  b e n e f i t s  w i l l  be  s h a r e d  w i d e l y  by r i c e  

consumers ,  w h e t h e r  t h e y  a r e  l a n d l e s s  l a b o r e r s ,  w o r k e r s ,  f a r m e r s  o r  

u rban  p e o p l e .  The a b s o l u t e  b e n e f i t  t o  v a r i o u s  i n d i v i d u a l s  i s  

~ o s i t i v e l y  r e l a t e d  t o  t h e  p r o p o r t i o n  of  t h e i r  income s p e n t  on r i c e  

consumpt ion .  I n  t h e  a b s e n c e  of i n c r e a s e d  o u t p u t ,  however,  a d o p t i o n  o f  

machinery  may c a u s e  a  s h i f t  i n  t h e  p r o p o r t i o n  of  e a r n i n g s  g o i n g  t o  t h e  

owners  of  t h e  d i f f e r e n t  f a c t o r s  of  p r o d u c t i o n .  A machine  t h a t  r e p l a c e s  

l a b o r  can  be e x p e c t e d  t o  r e c e i v e  t h e  wage f o r m e r l y  pa id  t o  t h e  

l a b o r e r s .  I n  s u c h  an  e v e n t  t h e  owner o f  t h e  machine  w i l l  r e c e i v e  t h e  

e a r n i n g s .  T h i s  s imp ly  means t h a t  t h e r e  h a s  b e e n  a  r e d i s t r i b u t i o n  of  

income i n  f a v o r  of  machine  owners .  Where t h i s  o c c u r s ,  d e c i s i o n s  t o  

promote m e c h a n i z a t i o n  w i l l  a l s o  s u p p o r t  a  t r a n s f e r  o f  income f rom l a b o r  

t o  mach ine  owners .  

2. Lockwood, B. ( 1 5 )  conc luded  t h a t  t r a c t o r i z a t i o n  i n  

P a k i s t a n  had l e d  t o  an  e x p a n s i o n  i n  t h e  farm a r e a  o p e r a t e d  by t r a c t o r  

f a r m e r s  a t  t h e  e x p e n s e  of t e n a n t s  and o t h e r s  who had p r e v i o u s l y  farmed 

t h e  a r e a s  i n v o l v e d .  T h i s  e x p u l s i o n  o f  t e n a n t  f a m i l i e s  d i r e c t l y  r educed  



t h e  amount of l a b o r  a p p l i e d  t o  t h e  a r e a  p r e v i o u s l y  r e n t e d  o u t ,  s i n c e  i t  

was now farmed u s i n g  more machinery.  

3. J a b b a r ,  N. A. e t .  a l .  (12) i n d i c a t e d  t h a t  t h e  l a r g e  s c a l e  

i n t r o d u c t i o n  of power t i l l e r s  i n t o  land p r e p a r a t i o n  was l i k e l y  . t o  

b e n e f i t  l a r g e  and,  a l r e a d y  r i c h ,  f a rmers  a t  t h e  expense  of s m a l l  and 

marginal  f a rmers .  T i l l e r  use  s i g n i f i c a n t l y  i n c r e a s e d  t h e  s i z e  of t h e  

c u l t i v a t e d  h o l d i n g ,  where p a r t  of t h i s  new accumulat ion i n  farm s i z e  

was from land  p r e v i o u s l y  r e n t e d  o u t  and p a r t  from newly acqu i red  l and .  

The c o s t  of t i l l e r  c u l t i v a t i o n  was cheaper  because  an overvalued 

cur rency  r e s u l t e d  i n  t h e  u n d e r p r i c i n g  of the  t i l l e r ,  s u b s i d i z e d  f u e l  

p r i c e s  and cheap c r e d i t  which was u s u a l l y  r e a d i l y  a v a i l a b l e  t o  l a r g e r  

farmers .  

4. S inaga ,  R. S . ,  e t .  a l .  (24)  r e p o r t e d  t h a t  t h e  p r o f i t -  

a b i l i t y  of  t r a c t o r  ownership i n  West Java  was a f f e c t e d  by government 

p o l i c i e s  which impinged on import  d u t i e s ,  t h e  f o r e i g n  exchange r a t e  and 

t h e  r a t e  of i n t e r e s t  and t h a t  t h i s  was t h e  main reason  f o r  t h e  a d o p t i o n  

of mechanical  p r a c t i c e s .  There was no i n d i c a t i o n  of a  l a b o r  s h o r t a g e  

f o r  lowland r i c e  f i e l d  p r e p a r a t i o n  p r i o r  t o  t h e  i n t roduc t ion  of  

t r a c t o r s  i n  West J a v a .  I n  f a c t ,  t h e r e  was ev idence  of a  g e n e r a l  

d e c l i n e  i n  r e a l  a g r i c u l t u r a l  wages. This  s i t u a t i o n  is  thus  q u i t e  

d i f f e r e n t  from t h a t  exper ienced  i n  Taiwan and South Korea,  where 

a g r i c u l t u r e  mechan iza t ion  was s t i m u l a t e d  by a  s h a r p  i n c r e a s e  i n  r e a l  

a g r i c u l t u r a l  wages. 



5. Anuwat ( 2 7 )  a t t empted  t o  i n v e s t i g a t e  t h e  impact  of  farm 

mechan iza t ion  on r i c e  p r o d u c t i o n  and l a b o r  r equ i rements  i n  T h a i l a n d  and 

found t h a t  t h e r e  were many cornfounding i s s u e s  t o  be  c o n s i d e r e d .  The 

a n a l y s e s  i n d i c a t e d  t h a t  mechan iza t ion  of  l and  p r e p a r a t i o n  d i d  i n c r e a s e  

o u t p u t  and t h a t  t h e  adop t ion  of o t h e r  t y p e s  of new technology --- 
i n c r e a s e d  f e r t i l i z e r  use  and modern v a r i e t i e s  --- were a l s o  found t o  

i n c r e a s e  o u t p u t .  The i n t r o d u c t i o n  of t r a n s p l a n t i n g  was a n o t h e r  f a c t o r  

t h a t  was found t o  c o n t r i b u t e  t o  an i n c r e a s e  i n  o u t p u t .  The r e s u l t s  o f  

t h e  e s t i m a t e d  l a b o r  r equ i rement  f u n c t i o n  i n d i c a t e d  t h a t  t h e  p r a c t i c e  of  

t r a n s p l a n t i n g  had l ead  t o  i n c r e a s e d  l a b o r  u t i l i a t i o n  b u t  t h a t  t r a c t o r s  

had a  d i r e c t  l a b o r  d i s p l a c e m e n t  e f f e c t .  However, i n  t h i s  s t u d y ,  t h e  

impact of  f e r t i l i z e r  and HYVs on l a b o r  r equ i rement  was i n c o n c l u s i v e .  

6. P a r i s ,  T. B .  (21)  u s i n g  t h e  f u n c t i o n a l  income d i s t r i b u t i o n  

( f a c t o r  s h a r e )  a n a l y s i s ,  ' showed t h a t  farm o p e r a t o r s  r e c e i v e d  n o t  o n l y  

t h e  r e t u r n s  t o  management but  a l s o  a  s i g n i f i c a n t  p r o p o r t i o n  of  t h e  

r e t u r n  t o  l a n d ,  l a b o r  and o t h e r  c a p i t a l .  T h e r e f o r e  h i r e d  l a b o r e r s  and 

l a n d l o r d s  do n o t  have e x c l u s i v e  c la ims  t o  t h e  f a c t o r  s h a r e s  of l a b o r  

and land r e s p e c t i v e l y .  Hence, income d i s t r i b u t i o n  among f a c t o r s  may 

have l i t t l e  c o i n c i d e n c e  w i t h  income d i s t r i b u t i o n  among e a r n e r s .  An 

i n c r e a s e d  l a b o r  s h a r e  does  n o t  n e c e s s a r i l y  imply t h a t  h i r e d  and 

l a n d l e s s  workers  a r e  t h e  only  ones b e n e f i t e d  because  owner-opera tors  

sometimes h i r e  o u t  t h e i r  own l a b o r .  



7. S a e f u d i n ,  Y.  ( 23 )  examined v a l u e  added s h a r e s  f o r  f a rms  i n  

West J a v a  and found t h a t  on mechanized f a rms  i n  t h e  we t  s e a s o n  l a b o r ' s  

s h a r e  d e c r e a s e d  by 8% w h i l e  c a p i t a l  s h a r e s  i n c r e a s e d  by 4%. The e a r n e r  

s h a r e  a n a l y s i s  showed t h a t  t h e  s h a r e s  of  f a n n e r  and  h i r e d  l a b o r  w e r e  5% 

and 2% l o w e r  on non-mechan ized  f a r m s ,  i n d i c a t i n g  t h a t  l a n d  p r e p a r a t i o n  

m e c h a n i z a t i o n  d i d  n o t  s i g n i f i c a n t l y  a f f e c t  income d i s t r i b u t i o n  s i n c e  i t  

was o n l y  f a m i l y  l a b o r  t h a t  was r e p l a c e d  by t h e  t r a c t o r .  For  t h e  d r y  

s e a s o n ,  t h e r e  were  mino r  d i f f e r e n c e s  be  tween mechanized  and 

non-mechanized f a rms  i n  t e rms  of  v a l u e  added  and income s h a r e s .  T h i s  

was due  t o  minimum t i l l a g e  p r a c t i c e s  which  r e q u i r e d  l e s s  l a b o r  f o r  l a n d  

p r e p a r a t i o n ,  and a r e  w i d e l y  p r a c t i c e d  by n o n l n e c h a n i z e d  f a r m e r s  i n  t h e  

d r y  s e a s o n .  

8 .  J a r i n  ( 2 5 )  measured  t h e  i n c r e a s e d  income i n  t h e  T h a i  

a g r i c u l t u r a l  s e c t o r  a s  a  r e s u l t  of new t e c h n o l o g y  and mach ine ry  by 

u s i n g  t h e  c o n c e p t s  of f a c t o r  s h a r e s  and Cobb-Douglas p r o d u c t i o n  

f u n c t i o n s .  T h i s  s t u d y  showed u s i n g  a  s i m p l e  two f a c t o r  Cobb-Douglas 

p r o d u c t i o n  f u n c t i o n  w i t h  c o n s t a n t  r e  t u r n s  t o  s c a l e ,  t h a t  t h e  o u t p u t  

e l a s t i c i t y  o f  l a b o r  i e  r o u g h l y  t w i c e  a s  h i g h  a s  t h a t  of  c a p i t a l  (0.31 

compared t o  0 . 6 9 ) .  He t h e r e f o r e  conc luded  t h a t  a f t e r  m e c h a n i z a t i o n  t h e  

f a c t o r  s h a r e  o f  l a b o r  would b e  g r e a t e r  t h a n  t h a t  o f  c a p i t a l .  

The e f f e c t  o f  m e c h a n i z a t i o n  on income and  income d i s t r i b u t i o n  

is  t h e r e f o r e  n o t  a c l e a r c u t  i s s u e  s i n c e  t h e  l i n k a g e s  be tween  f a c t o r  

s h a r e s  and fa rm income a r e  complex.  A l s o ,  s i n c e  m e c h a n i z a t i o n  i s  a l s o  



a s s o c i a t e d  w i t h  changes  i n  o t h e r  c u l t u r a l  p r a c t i c e s ,  i t  i s  d i f f i c u l t  t o  

i s o l a t e  t h e  e x a c t  e f f e c t s  o f  m e c h a n i z a t i o n .  

Al though a  number of s t u d i e s  have  shown - t h e  e f f e c t  of  

m e c h a n i z a t i o n  on income and income d i s t r i b u t i o n ,  t h i s  h a s  n o t  been  

s t u d i e d  u s i n g  t h e  s i z e  d i s t r i b u t i o n  of  income approach.  Some a u t h o r s  

have used  t h e  s i z e  d i s t r i b u t i o n  o f  income concep t  t o  measure  t h e  

d i s t r i b u t i o n a l  impact  of  land  t e n u r e  f atc char-a, 1 9 7 9 ) ,  ~ r i c e s ,  r e s o u r c e  

development  p o l i c i e s  ( S u p o t e ,  1978) and o f f - f a rm employment (Thanwa, 

1982) .  O t h e r s ,  have used  t h i s  c o n c e p t  t o  measure  t h e  d i s t r i b u t i o n  of 

income and w e a l t h  i n  T h a i l a n d  ( U d o m ,  1975) .  



CHAPTER 2 

THEORETICAL CONCEPTS 
AND THE 

METHODOLOGY OF THE STUDY 

Data  

Pr imary d a t a  was o b t a i n e d  from t h e  Consequences of Smal l  R ice  

Farm Mechanizat ion P r o j e c t  i n  Suphanburi  P rov ince ,  C e n t r a l  P l a i n  

Thai land.  The primary o b j e c t i v e  of t h i s  p r o j e c t  was- t o  measure t h e  

e f f e c t  of s m a l l  farm mechan iza t ion  on r i c e  p r o d u c t i o n ,  income and r u r a l  

employment . 

The d a t a  was c o l l e c t e d  from seven  v i l l a g e s  i n  Suphanbur i  

Province  which were purpose ly  s e l e c t e d  i n  o r d e r  t o  r e p r e s e n t  s m a l l  

farms i n  predominant ly  i r r i g a t e d  r i c e  p roduc ing  a r e a s ,  and c o n t a i n i n g  a  

range of l e v e l s  of mechanized l and  p r e p a r a t i o n .  A complete  census  of  

a l l  households  was under taken  i n  t h e  s e l e c t e d  v i l l a g e s .  Th i s  p rov ided  

the  background i n f o r m a t i o n  r e q u i r e d  t o  draw a  s t r a t i f i e d  random sample 

from t h e  household  l i s t  on t h e  b a s i s  of  t y p e  of mechan iza t ion  and w a t e r  

c o n t r o l .  The census  i n f o r m a t i o n  inc luded  t h e  main and s u b s i d i a r y  

occupa t ions  of  a d u l t s ,  land h o l d i n g  s i z e ,  t y p e  of i r r i g a t i o n ,  e d u c a t i o n  

a s  w e l l  a s  i n f o r m a t i o n  on ownership  and machine use .  Households were 

s t r a t i f i e d  i n t o  n i n e  s t r a t a  based  on t h e  type  of i r r i g a t i o n  and t h e  

source  of power used f o r  ~ r i m a r y  t i l l a g e .  



1. Rainfed and Animal 

2. Ra in fed  and Animal + Machine 

3. Rainfed and 2-wheel T r a c t o r  

4. Rainfed and s m a l l  4-wheel T r a c t o r  

5. I r r i g a t e d  and Animal 

6. I r r i g a t e d  and Animal + Machine 

7. I r r i g a t e d  and 2-wheel T r a c t o r  

8. I r r i g a t e d  and s m a l l  4-wheel T r a c t o r  

9. F i e l d  l a b o r ,  ( l a n d l e s s  l a b o r )  - 
The d a t a  c o l l e c t e d  i n  t h e  survey was based on FAO's Farm 

Mechanizat ion Data  C o l l e c t i o n  and Ana lys i s  System (FMDcAS) ( 6  p. 46) 

and inc luded  a  r e c o r d  of i n i t i a l  r e s o u r c e s  a s  w e l l  a s  d e t a i l s  of 

i n p u t s ,  o u t p u t s  used f o r  p r o d u c t i o n  a c t i v i t i e s  throughout  t h e  seasons .  

The d a t a  was c o l l e c t e d  i n  two rounds: the  f i r s t  j u s t  a f t e r  l and  

p r e p a r a t i o n ,  and t h e  second a f t e r  h a r v e s t i n g .  

C l a s s i f i c a t i o n  of  Farms 

For the  purpose  of t h e  p r e s e n t  s t u d y ,  - t h e  f o l l o w i n g  

c l a s s i f i c a t i o n  scheme was used:  

~ T ( O )  = Owner s m a l l  4-wheel t r a c t o r  

t h e  number of sample s i z e  was 51 i n  t h e  we t  s e a s o n  

and 46 i n  t h e  d r y  season ;  



2T(O) = h e r  2-wheel t r a c t o r  

sample s i z e  was 94 i n  t h e  wet season and 92 i n  t h e  

d r y  season ;  

4T(H) = Hired s m a l l  4-wheel t r a c t o r  

t h e  sample s i z e  was 27 i n  b o t h  t h e  wet  and d r y  

seasons ;  

2T(H) = Hired 2-wheel t r a c t o r ,  

t h e  sample s i z e  was 51 i n  b o t h  t h e  wet  and d r y  

seasons .  

I n  t h i s  s t u d y ,  only  mechanized households  w i t h  i r r i g a t i o n  were 

cons idered  ( s t r a t u m  7 and 8 ) .  The d i s t r i b u t i o n  of households  between 

the  2-wheel and s m a l l  4-wheel c l a s s  h a s  been f u r t h e r  s u b - c l a s s i f i e d  by 

type of ownership (Tab le  1 ) .  The d a t a  f o r  b o t h  t h e  we t and d r y  

seasons  of  t h e  1981-82 c ropp ing  y e a r  was used.  

Table  I .  D i s t r i b u t i o n  of household sample of t h e  d a t a  s e t  used i n  t h e  
s t u d y  . 

Type of o p e r a t o r  
Level of Owned Hired T o t a l  
mechanizat ion Wet Dry Wet Dry Wet Dry 

4  wheel t r a c t o r  5 1  4  6 27 27 7  8 7 3 

2  wheel t r a c t o r  94 92 5 1 5 1 145 143 

T o t a l  14 5  138 7  8  7  8 223 21 6 



A n a l y t i c a l  P r o c e d u r e s  

The a n a l y s i s  i s  d i v i d e d  i n t o  t h r e e  p a r t s .  F i r s t ,  t o  d e t e r m i n e  

t h e  impact of  t r a c t o r  use i n  l and  p r e p a r a t i o n  on off - farm and non-farm 

income, a' income f u n c t i o n  approach i s  employed. Second, a  m o d i f i c a t i o n  

of t h e  f a c t o r - s h a r e  approach i s  u t i l i z e d  t o  examine t h e  e f f e c t  of  

t r a c t o r  u s e  i n  l and  p r e p a r a t i o n  on farm income. With t h i s  methodology,  

t h e  ~ r o ~ o r t i o n  of t o t a l  o u t p u t  go ing  t o  v a r i o u s  c l a s s e s  of i n d i v i d u a l s  

involved i n  p r o d u c t i o n  i s  c a l c u l a t e d  u s i n g  an a c c o u n t i n g  procedure .  

T h i s  i s  a  v a l i d  approach r e f l e c t i n g  t h e  i m p l i c a t i o n s  of p e r s o n a l  income 

d i s t r i b u t i o n  among househo lds .  L a s t l y ,  t h e  s i z e  d i s t r i b u t i o n  of income 

concept  i s  used a s  a model t o  s t u d y  t h e  impact  of  t r a c t o r  u s e  on income 

e q u a l i t y  . 

T r a c t o r i z a t i o n  a f f e c t s  farm household income through t h e  

i n c r e a s e d  e f f i c i e n c y  of t h e  machine when compared t o  animal power. 

Also t r a c t o r  power e n a b l e s  f a s t e r  l and  p r e p a r a t i o n  than does  animal  

power and hence ,  i n c r e a s e s  t h e  p r o d u c t i v i t y  of t h e  fa rmer ,  t h u s  

p rov id ing  o p p o r t u n i t i e s  f o r  farm l a b o r  t o  deve lop  supp lementa l  

employment oppor t u n i  t i e s .  Before  d i s c u s s i n g  t h e  e f f e c t s  of  

mechan iza t ion  on income i t  i s  f i r s t  n e c e s s a r y  t o  d e f i n e  t h e  income 

concept  used  i n  t h e  model. 



Farm household income (YH) c o n s i s t s  of on-farm income (YF), 

o f f  farm a g r i c u l t u r a l  income (YO) and non-farm income (YN). A t  g i v e n  

l e v e l s  of farm t r a c t o r i z a t i o n ,  the  four-wheel t r a c t o r  farms a r e  

expected t o  r e c e i v e  h i g h e r  on-farm, o f f  farm and non-farm income than 

t h e  two-wheel t r a c t o r  farms; Ana lys i s  of t h e  composi t ion of  income f o r  

each l e v e l  of t r a c t o r i z a t i o n  i s  r e q u i r e d  t o  t e s t  t h i s  hypo thes i s .  

Income can be summarized a s  fo l lows  (3 p. 28-40): 

where: YHi = farm household income; 

YFi 
= on-farm income i n c l u d i n g  a l l  income 

from c r o p  and l i v e s t o c k  p roduc t ion ;  

YOi = off- farm income from work i n  t h e  

a g r i c u l t u r a l  s e c t o r  b u t  e x c l u d i n g  c r o p  and 

l i v e s t o c k  p r o d u c t i o n  a c t i v i t i e s  on t h e  

owner ' s  farm; 

YNi = non-farm income from n o n - a g r i c u l t u r a l  work 

such a s  s e r v i c e s ,  commerce and i n d u s t r y ;  

= l e v e l  of t r a c t o r i z a t i o n  
i 



Net farm income i n c l u d e s  a l l  income from c r o p  and l i v e s t o c k  

p roduc t ion  a c t i v i t i e s  a f t e r  d e d u c t i n g  i n p u t  c o s t s .  The farm income of 

the  r i c e  farm can  be expressed  a s  fo l lows :  

where: YFRi = n e t  farm income from r i c e  f o r  a  farm 

employing t r a c t o r i z a t i o n  l e v e l  i; 

YFOi = n e t  farm income from o t h e r  c r o p s  and 

l i v e s t o c k  f o r  a  farm employing 

. t r a c t o r i z a t i o n  l e v e l  i; 

Also,  n e t  farm r i c e  income can be  fo rmula ted  a s  f o l l o w s :  

where: PR = farm g a t e  p r i c e  of  paddy i n  b a h d k i l o g r a m ;  

mi = output  of paddy i n  k i logram;  

= average p r o d u c t i o n  c o s t s  f o r  r i c e  ( b a h t /  

k i logram of  paddy ), c o n s i s t i n g  of  f i x e d  

c o s t  of c u r r e n t  i n p u t s  such  a s  f e r t i l i z e r s ,  

s e e d s ,  i n s e c t i c i d e s ,  p e s t i c i d e s ,  h e r b i c i d e s ,  

f u e l  f o r  w a t e r  pumps and f o r  t r a c t o r s ,  r e n t a l  

of machines and wages paid  t o  h i r e d  l a b o r .  
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Net farm income from n o n - r i c e  s o u r c e s  i s  d e f i n e d  f o l l o w s :  

where:  YFOi = an unknown amount f o r  n o n - r i c e  fa rm 

p r o d u c t i o n  

I f  t h e  above a c c o u n t i n g  c o n c e p t  of c o s t  i s  u s e d ,  t h e  r e t u r n s  

t o  t h e  fa rm employ ing  t r a c t o r i z a t i o n  l e v e l  i c o n s i s t  o f :  

The imputed  wage f o r  f a m i l y  l a b o r  (IW.) ; 
1 

The imputed  r e n t  f o r  owned l a n d  ( I R . ) ;  
1 

The d e p r e c i a t i o n  on c a p i t a l  (DK.) ;  
1 

and a  r e s i d u a l  (x.) r e p r e s e n t i n g  t h e  r e  t u r n  t o  management. 
1 

T h i s  c a n  b e  e x p r e s s e d  m a t h e m a t i c a l l y  a s  f o l l o w s ;  

A l t e r n a t i v e l y ,  t h e  f a c t o r  s h a r e  a p p r o a c h  c a n  b e  used .  I n  t h i s  

c a s e ,  t h e  t o t a l  v a l u e  of  r i c e  p roduced  by a  farm employing  

t r a c t o r i z a t i o n  l e v e l  i i s  d i v i d e d  among t h e  v a r i o u s  f a c t o r s  o f  

p r o d u c t i o n :  l a n d ,  l a b o r ,  c a p i t a l ,  c u r r e n t  i n p u t  and o p e r a t i o n a l  

p r o f i t .  Hence,  t h i s  can  be  e x p r e s s e d  as an  i d e n t i t y :  



where: R. = payment t o  l and  = payment t o  l a n d l o r d  
1 

+ imputed r e n t  f o r  own l a n d ;  

W.  = payment t o  l a b o r  = payment t o  h i r e d  l a b o r  
1 

+ imputed c o s t  of exchange l a b o r  

+ imputed c o s t  of  f ami ly  l a b o r ;  

K.  = payment t o  c a p i t a l  = payment t o  machine r e n t a l  
1 

+ imputed v a l u e  f o r  own machine; 

C .  = payment t o  c u r r e n t  i n p u t s  = payment f o r  s e e d s  
1 

f e r t i l i z e r  

p e s t i c i d e  

o i l  and f u e l  

e t c ;  

0. = o p e r a t o r ' s  p r o f i t  = r e s i d u a l  of  v a l u e  of  
1 

p r o d u c t i o n  minus c o s t s ;  

Hence, we can c a l c u l a t e  t h e  s h a r e s  of each of t h e  f a c t o r e  of  

p roduc t ion :  

R. 
1 

The s h a r e  of  l and  = 

The s h a r e  of l a b o r  = W i 

(PR. Q R ~ )  

The s h a r e  of  c a p i t a l  = Ki 
(PR. QR.) 1 

The s h a r e  of c u r r e n t  i n p u t  = C i 
(PRO QR. ) 

1 



The s h a r e  o f  r e s i d u a l  = 
0 i (7  e  

(PR. QR . ) 
1 

The s h a r e  o f  l a n d ,  l a b o r  and c a p i t a l  d e r i v e d  from t h e  f a c t o r  

s h a r e  a p p r o a c h  c a n  be compared w i t h  t h o s e  d e r i v e d  from a  p r o d u c t i o n  . 
f u n c t i o n ,  u n d e r  t h e  u s u a l  n e o - c l a s s i c a l  a s s u m p t i o n  o f  p e r f e c t  

c o m p e t i t i o n .  I f  t h e  Cobb-Douglas form of  t h e  p r o d u c t i o n  f u n c t i o n  i s  

u s e d ,  t h e n  t h e  v a l u e  o f  t h e  e s t i m a t e d  p r o d u c t i o n  e l a s t i c i t i e s  g i v e s  t h e  

a s s o c i a t e d  f a c t o r  s h a r e s  d i r e c t l y .  The form of  t h e  income f u n c t i o n  

used  i n  t h i s  s t u d y  c o r r e s p o n d s  c l o s e l y  t o  t h e  Cobb-Douglas p r o d u c t i o n  

f u n c t i o n ,  and  s o  we c a n  compare t h e  f a c t o r  s h a r e s  d e r i v e d  f rom t h e  two 

me t h o d s  . 

Income F u n c t i o n  A n a l y s i s  

Income i s  d e r i v e d  from a  number o f  s o u r c e s .  I t  i s  e a r n e d  a s  a  

r e s u l t  o f  work b o t h  on  and o f f  farm t o g e t h e r  w i t h  any e a r n i n g  from t h e  

h i r i n g  o u t  of  c a p i t a l  o r  t h e  r e n t i n g  o u t  of  l a n d .  U n d e r l y i n g  t h e  

r e l a t i o n s h i p  be tween income and f a m i l y  r e s o u r c e s ,  i s  t h e  p r o d u c t i o n  

f u n c t i o n .  The p r o p e r t i e s  of t h e  u n d e r l y i n g  p r o d u c t i o n  f u n c t i o n  w i l l  

f i r s t  b e  examined b e f o r e  e s t i m a t i n g  t h e  income r e l a t i o n s h i p .  

I n t u i t i v e l y ,  t h e  p r o d u c t i o n  f u n c t i o n  d e s c r i b e s  t h e  

t r a n s f o r m a t i o n  o f  a  set  of  i n p u t s  i n t o  o u t p u t .  More s p e c i f i c a l l y  f o r  

any o u t p u t  l e v e l  i t  r e p r e s e n t s  t h e  minimum q u a n t i t y  o f  i n p u t ,  i n  

c o m b i n a t i o n  t h a t  i s  r e q u i r e d  t o  p roduce  a  g i v e n  o u t p u t .  F o r  a  g roup  o f  



homogenous economic p roduc t ion  u n i t s ,  the  p r o d u c t i o n  f u n c t i o n  can be 

s p e c i f i e d  a s  fo l lows :  

where: Q i s  t h e  observed o u t p u t  of each economic u n i t  

and 5 (h  = 1 , 2  ... n )  r e p r e s e n t s  t h e  i n p u t s  i n t o  t h e  

p r o d u c t i o n  p r o c e s s  

An i m p o r t a n t  f a c t o r  i n  t h e  use  of  p r o d u c t i o n  f u n c t i o n s  i s  t h e  

cho ice  of  a  s p e c i f i c  a l g e b r a i c  form t o  d e s c r i b e  t h e  f u n c t i o n .  There 

a r e  numerous a l t e r n a t i v e  forms r e p o r t e d  i n  t h e  l i t e r a t u r e ,  and t h e  

cho ice  is  u s u a l l y  based on ' a  p r i o r i t  n o t i o n s  about  t h e  p h y s i c a l  and 

economic ' l a w s '  of p r o d u c t i o n  a s  w e l l  a s  t h e  e a s e  of i n t e r p r e t a t i o n  and 

e s t i m a t i o n .  

One of  t h e  most commonly employed forms of p r o d u c t i o n  f u n c t i o n  

is  the  Cobb-Douglas f o r m u l a t i o n  whose p o p u l a r i t y  i s  l a r g e l y  a t t r i b u t e d  

t o  i t s  b a s i c  c o n s i s t e n c y  w i t h  t h e  e s t a b l i s h e d  body of n e o - c l a s s i c a l  

economic t h e o r y .  

Cobb Douglas P r o d u c t i o n  Func t ion  

The Cobb Douglas p roduc t ion  f u n c t i o n  t a k e s  t h e  form: 



where: Q i s  t h e  o u t p u t  o f  e a c h  u n i t ,  

A  i s  a n  a d d i t i v e  c o n s t a n t  t e rm,  

X,, ( h  = 1, .... n ) ,  r e p r e s e n t s  i n p u t  l e v e l s ,  

and ' h  ( h  = 1, .... n ) ,  r e p r e s e n t s  c o e f f i c i e n t  of  e a c h  

i n p u t  

I n  o r d e r  t o  e s t i m a t e  t h i s  n o n l i n e a r  f u n c t i o n ,  i t  i s  

t r a n s f o r m e d  i n t o  n a t u r a l  l o g a r i t h m  and c a n  b e  e a s i l y  e s t i m a t e d  i n  i t s  

l o g - l i n e a r  form: 

l o g  Q = l o g  A +  C l o g  X 
B i 

B 
where: i ( i  = 1, .  .. n )  a r e  t h e  i n p u t  e l a s t i c i t i e s  w i t h  

r e s p e c t  t o  t h e  o u t p u t  Q 

F u n c t i o n a l  Form f o r  Income F u n c t i o n  A n a l y s i s  

Assuming t h a t  a  s i m i l a r  r e l a t i o n s h i p  u n d e r l i e s  t h e  r e l a t i o n -  

s h i p  be tween income and i t s  s o u r c e s  t h e  f o l l o w i n g  n o n - l i n e a r  f u n c t i o n  

was e s t i m a t e d  s e p a r a t e l y  f o r  o f f - f a rm and non-farm income. 

where :  Y i  = of f - f a rm income by fa rm employ ing  

t r a c t o r i z a t i o n  l e v e l  i ;  



where: i = 1  = 2  whee l  t r a c t o r  u s e r s ,  

an d  i = 2 = 4  wheel  t r a c t o r  u s e r s ,  

X = r a t i o  o f  f a m i l y  l a b o r  t o  t o t a l  l a b o r  used  on t h e  farm,  
lj 

XZi = man h o u r s  s p e n t  on o f f - f a rm a c t i v i t i e s ,  

D. = a  dummy, e q u a l  t o  1 ,  i f  t h e  f a r m e r  h i r e s  o u t  a  
1 

machine ,  

and D2 = a  dummy, e q u a l  t o  1 ,  i f  t h e  f a n n e r  r e n t s  o u t  l a n d .  

a 6  a r e  c o n s t a n t  c o e f f i c e n t s  t o  be  d e t e r m i n e d .  
1' 2' 1' 2 

A s i m i l a r  f u n c t i o n  was used  f o r  non-farm income, w i t h  two 

v a r i a b l e  i n p u t s  --- man-hours s p e n t  on non-farm a c t i v i t i e s  and t h e  

r a t i o  o f  man-hours o f  f a m i l y  l a b o r  t o  t o t a l  l a b o r ;  

where Yi = non-farm income by farm employment 

t r a c t o r i z a t i o n  l e v e l  i; 

where: i = 1  = 2-wheel t r a c t o r  u s e r ,  

i = 2 = 4-wheel t r a c t o r  u s e r ,  

p .  = r a t i o  of  man-hours of  f a m i l y  l a b o r  t o  t o t a l  
1 

l a b o r ,  

and Qi = man-hours s p e n t  on  non-farm a c t i v i t i e s ,  

A,a,B a r e  c o n s t a n t  c o e f f i c i e n t s  t o  b e  d e t e r m i n e d .  

These  l o g - l i n e a r  income f u n c t i o n s  w i l l  b e  used  i n  t h e  s t u d y  t o  

i n v e s t i g a t e  t h e  r e l a t i o n s h i p  be tween o f f  and non-farm income and 



o f f -  and non-farm l a b o r ,  on farm family  l a b o r  o b s e r v a t i o n  and t h e  

income p o t e n t i a l  from land  and r e n t .  

Because of d a t a  l i m i t a t i o n s  i t  i s  n o t  p o s s i b l e  t o  c a l c u l a t e  

r e n t a l  and h i r i n g  incomes and s o  a  dummy v a r i a b l e  was used i n  o r d e r  t o  

t e s t  whether t h e  v a r i a b l e s  were s i g n i f i c a n t  f a c t o r s  o r  n o t .  

The f u n c t i o n s  f o r  o f f -  and non-farm income were be e s t i m a t e d  

s e p a r a t e l y  f o r  d i f f e r e n t  t r a c t o r i z a t i o n  l e v e l s ,  i . e .  2 wheel t r a c t o r  

u s e r s  and 4 wheel  t r a c t o r  u s e r s .  

F a c t o r  Share  Ana lys i s  

The concep t  of f a c t o r  s h a r e s  i s  fundamental  t o  economics and 

i s  used i n  economic r e s e a r c h  t o  examine t h e  s t r u c t u r e  of p r o d u c t i o n ,  

c o s t  and r e t u r n s ,  income d i s t r i b u t i o n  and t h e  c h o i c e  of t e c h n o l o g i e s .  

A f a c t o r  s h a r e  i s  d e f i n e d  a s  the  r a t i o  of c o s t s  of t h e  f a c t o r  

i n p u t s  used i n  a  p r o d u c t i o n  p r o c e s s  t o  t h e  t o t a l  v a l u e  of  o u t p u t ,  i . e . ,  

t o  t a  1 revenue.  

Consider  a  s imple  p r o d u c t i o n  p r o c e s s  i n  which a  f i r m  u t i l i z e s  

four  i n p u t s ,  c u r r e n t  i n p u t s  ( C ) ,  c a p i t a l  (K), l a b o r  (W) and land  ( A ) ,  

i n  o r d e r  t o  produce a  s i n g l e  o u t p u t ,  ( 9 ) .  Assuming t h e  f i r m  p u r c h a s e s  

i n p u t s  and s e l l s  t h e  o u t p u t  i n  marke t s  w i t h  c o n s t a n t  u n i t  p r i c e s ,  p ,  i ,  

w, r and P r e s p e c t i v e l y ,  t h e  s h a r e  of each f a c t o r  of p r o d u c t i o n ,  f o r  

the  f i r m ,  i s  d e f i n e d  a s  f o l l o w s :  ( 7  p. 5 ) .  



F a c t o r  s h a r e  of c u r r e n t  i n p u t s  = PC 

PQ 

F a c t o r  s h a r e  of  c a p i t a l  = i K  

p Q 

F a c t o r  s h a r e  of l a b o r  - - ww 
PQ 

Fat  t o r  s h a r e  of l and  - - r A  

p Q 

where C ,  K, L and A a r e  t h e  p h y s i c a l  q u a n t i t i e s  of each  o f  t h e  f a c t o r s  

used i n  t h e  p r o d u c t i o n  p r o c e s s ,  and Q i s  t h e  p h y s i c a l  q u a n t i t y  of t h e  

ou tpu t  produced by u s i n g  t h i s  combinat ion o f  i n p u t s .  The numera to r s  of  

t h e  r i g h t  hand s i d e  a r e  t h e  f i r m ' s  f a c t o r  c o s t s  and t h e  common 

denominator i s  t h e  t o t a l  revenue ( o u t p u t  p r i c e  x o u t p u t  q u a n t i t y ) .  

F a c t o r  c o s t s  a r e  payments f o r  i n p u t s  purchased i n  t h e  m a r k e t ,  sometimes 

c a l l e d  " f a c t o r  payments ". 

Although t h e  concep t  of f a c t o r  s h a r e s  of  t e n  c o n s t i t u t e s  a  

s t a r t i n g  p o i n t  f o r  t h i s  type  of economic a n a l y s i s ,  t h e  d e f i n i t i o n  of 

c o s t s  and r e t u r n s  used i n  t h e  a n a l y s i s  a r e  n o t  s t a n d a r d i z e d .  

Lef twich (1966) ,  i n d i c a t e d  t h a t  t h e  c o s t  of p r o d u c t i o n  

i n c l u d e s  money o u t l a y s  which t h e  farm employs t o  purchase  r e s o u r c e s  f o r  

use i n  p r o d u c t i o n  of i t s  p roduc t .  

Yang (19651, worked o u t  t h e  c o s t  of  p r o d u c t i o n  f o r  a c r o p  

e n t e r p r i s e .  He sugges ted  t h e  i n c l u s i o n  of t h e  f o l l o w i n g  i t e m s  i n  

t h e  e s t i m a t i o n  of t h e  t o t a l  c o s t  of p roduc t ion :  



1. l a n d ,  and l and  improvements,  

2. human l a b o r  i n c l u d i n g  h i r e d ,  exchange andunpaid f a m i l y  

l a b o r ,  

3. an ima l  l a b o r ,  w h e t h e r  h i r e d  o r  owned, 

4. mach ine ry ,  equipment  and t o o l s ,  and 

5. m a t e r i a l  such a s  s e e d ,  f e r t i l i z e r ,  i n s e c t i c i d e ,  e t c .  

F l i n n ,  e t .  a l .  (1981) used t h e  f o l l o w i n g  c o s t  c o n c e p t  w i t h  

r e g a r d  t o  e n t e r p r i s e  b u d g e t i n g  o f  c r o p s :  

1. v a r i a b l e  c o s t s  i n c l u d i n g  non- labor  i n p u t s ,  househo ld  

l a b o r ,  h i r e d  l a b o r  and i n t e r e s t  on c a s h  c o s t s .  

2. f i x e d  c o s t s  i n c l u d i n g  d e p r e c i a t i o n  o f  b u i l d i n g s ,  c o s t  o f  

m a i n t a i n i n g  c a n a l s ,  d i t c h e s  and l and  t a x e s .  

P a r i s  (1982) i n d i c a t e d  t h a t  i n  t h e  f a c t o r  s h a r e  c o n c e p t ,  t h e  

t o t a l  o u t p u t  c a n  b e  d i s t r i b u t e d  among t h e  f o l l o w i n g  f a c t o r s :  

1. l a n d ,  

2 .  f i x e d  c a p i t a l ,  

3. management, 

4.  l a b o r ,  and 

5. c u r r e n t  i n p u t s  

Herd t  (1978) d i v i d e d  t h e  t o t a l  v a l u e  o f  o u t p u t  i n t o  payments 

made t o  e a c h  f a c t o r  of  p r o d u c t i o n :  l a b o r ,  l a n d ,  c a p i t a l ,  c u r r e n t  

i n p u t s  a n d / o r  r e s i d u a l .  



The p r o p o r t i o n  of t o t a l  o u t p u t  when d i v i d e d  i n t o  t h e  s h a r e s  

r ece ived  by t h e  v a r i o u s  i n d i v i d u a l s  invo lved  i n  t h e  p r o d u c t i o n  p r o c e s s ,  

such a s  h i r e d  l a b o r ,  l a n d l o r d ,  c u r r e n t  i n p u t s  and o p e r a t o r  i s  c a l l e d  

e a r n e r s  s h a r e .  I f  i n  t h e  long run  p e r f e c t  c o m p e t i t i o n  does  n o t  

p r e v a i l ,  t hen  t h e r e  may be a  r e s i d u a l  which goes  t o  t h e  o p e r a t o r  i n  a n  

e a r n e r ' s  s h a r e  a n a l y s i s .  

I n  t h i s  s t u d y ,  t h e  t o t a l  income from r i c e  p r o d u c t i o n  was 

equated t o  t h e  sum of  o u t p u t  g o i n g  t o  each  of t h e  f o l l o w i n g  p r o d u c t i o n  

f a c t o r s :  

1. l a n d ,  

2. l a b o r ,  

3. c a p i t a l ,  

4. c u r r e n t  i n p u t s  and ,  

5. a  r e s i d u a l .  

I t  was a l s o  equa ted  t o  t h e  sum of payments t o  t h e  e a r n e r s  i n  

t h e  p r o d u c t i o n  p r o c e s s  such a s :  

1. c u r r e n t  i n p u t s ,  

2.  h i  r e d  l a b o r ,  

3. l a n d l o r d ,  

4. h i r e d  c a p i t a l  and,  

5. farmer .  



Income D i s t r i b u t i o n  by F a c t o r s  o f  P r o d u c t i o n  

F i g u r e  1 i s  a  c o n c e p t u a l i z a t i o n  of t h e  d i s t r i b u t i o n  o f .  income 

between two f a c t o r s  of p r o d u c t i o n ,  s a y ,  l a b o r  (L) and c a p i t a l  (K). 

Assuming t h a t  c o m p e t i t i o n  e n s u r e s  t h a t  f a c t o r s  a r e  paid  t h e i r  m a r g i n a l  

v a l u e  p roduc t ,  t h e    rice r a t i o  between f a c t o r s  w i l l  co r respond  t o  t h e  

s l o p e  of  t h e  i s o q u a n t  a t  , K O  and No l a b o r  (24 p. 7 9 ) .  

F i g u r e  1. A Model of  income d i s t r i b u t i o n  by f a c t o r  s h a r e .  

The e x i s t e n c e  of a  p r i c e  r e l a t i o n s h i p  between f a c t o r s  e n a b l e s  

t h e  measurement of t o t a l  o u t p u t  ( o r  income) i n  terms of t h e  t o t a l  

q u a n t i t y  of e i t h e r  f a c t o r  t h a t  o u t p u t  could  buy,  t h a t  i s ,  t o t a l  o u t p u t  

could be r e p r e s e n t e d  by i t s  v a l u e  i n  terms of  one of t h e  f a c t o r s .  I n  

F igure  1, OK i s  t h e  v a l u e  o f  c a p i t a l ' s  s h a r e  i n  terms o f  c a p i t a l  and 
0 

OM is t o t a l  o u t p u t  i n  terms o f  c a p i t a l .  S i m i l a r l y ,  OWo is  t h e  
0 



v a l u e  of l a b o r ' s  s h a r e  i n  terms of l a b o r  and ON i s  t o t a l  o u t p u t  i n  

terms of l a b o r .  The r a t i o  of  c a p i t a l  income t o  t h a t  of  l a b o r  income i s  

When more . than  two f a c t o r s  a r e  i n v o l v e d ,  t h e  s h a r e  of  each  

f a c t o r  can be computed a s  f o l l o w s :  

where: r .  = p r i c e  of  f a c t o r  i = 1 , 2 ,  .... n  
1 

X. = amount o r  l e v e l  o f  f a c t o r ;  
1 

An a l t e r n a t i v e  measure f o r  c a l c u l a t i n g  f a c t o r  s h a r e s  i s  t o  

compute t h e  payments t o  t h e  f o l l o v i n g :  

a. l a n d  = t h e  payment t o  t h e  l a n d l o r d  p l u s  an  imputed c o s t  

f o r  u s i n g  t h e  l a n d  

b. l a b o r  = t h e  payment t o  h i r e d  l a b o r  p l u s  a n  imputed v a l u e  

f o r  f ami ly  and exchange l a b o r ,  

c. c a p i t a l  = t h e  payment f o r  machine r e n t a l  p l u s  an  imputed 

v a l u e  f o r  owned t r a c t o r  s e r v i c e s  

d .  c u r r e n t  i n p u t s  = t h e  sum o f  e x p e n s e s  on f e r t i l i z e r s ,  

i n s e c t i c i d e s ,  p e s t i c i d e s ,  s e e d s ,  o i l  and 

f u e l  f o r  machine ,  and 

e. a r e s i d u a l  = v a l u e  of  o u t p u t  minus t h e  sum o f  t h e  

payments t o  c u r r e n t  i n p u t s ,  l a n d ,  l a b o r  

and c a p i t a l .  



The s h a r e  of any f a c t o r  r e l a t i v e  t o  t h e  t o t a l  c a n  now be 

measured as :  

k  
- 

Sk - t o t a l  income 

Income D i s t r i b u t i o n  by E a r n e r s  S h a r e s  

Income d i s t r i b u t i o n  among e a r n e r s  i s  d i r e c t l y  r e l a t e d  t o  t h e  

d i s t r i b u t i o n  of ownership of t h e  v a r i o u s  f a c t o r  of  p r o d u c t i o n .  

T y p i c a l l y  each  f a m i l y  e a r n s  income from t h e  p r o v i s i o n  o f  l a b o r  s e r v i c e s  

a s  w e l l  a s  t h e  ownership of p r o p e r t y  of one k ind  o r  a n o t h e r .  The 

r e l a t i v e  importance  of t h e  d i f f e r e n t  income s o u r c e s  may v a r y  o v e r  t h e  

l i f e  c y c l e  of t h e  household .  I t  fo l lows  t h e r e f o r e  t h a t  income 

d i s t r i b u t i o n  among f a c t o r s  may b e a r  l i t t l e  r e l a t i o n s h i p  t o  income 

d i s t r i b u t i o n  among e a r n e r e .  Constancy i n  t h e  f a c t o r  s h a r e  d i s t r i b u t i o n  

does  n o t  n e c e s s a r i l y  imply cons tancy  i n  t h e  e a r n e r  s h a r e  d i s t r i b u t i o n .  

I t  i s  p o s s i b l e  t h a t  l a b o r ' s  f a c t o r  s h a r e  w i l l  n o t  b e l o n g  

e n t i r e l y  t o  h i r e d  l a b o r e r s  s i n c e  t h e  o p e r a t o r  may supp ly  a  p a r t  o f  t h e  

l a b o r  i n p u t  h imse l f  and t h e  land f a c t o r  s h a r e  may n o t  go e n t i r e l y  t o  

t h e  l a n d l o r d  because  some fa rmers  own t h e i r  land.  For t h e s e  r e a s o n s  i t  

i s  n e c e s s a r y  t o  d e v e l o p  a  s e p a r a t e  measure  of income by e a r n e r  s h a r e s .  

The procedure  employed i n v o l v e s  d e t e r m i n i n g  t h e  e a r n e r  s h a r e s  go ing  t o  

t h e  fo l lowing :  



a. l a n d l o r d  = va lue  of o u t p u t  g iven  a s  r e n t  on l and  minus 

p roduc t ion  c o s t  shou ldered  by l a n d l o r d  

b. h i r e d  l a b o r  = t h e  sum o f  a l l  h i r e d  l a b o r  payments f o r  

farm o p e r a t i o n s  ( e x c l u d i n g  meals)  

c. c u r r e n t  i n p u t s  = the  sum o f  expenses  f o r  f e r t i l i z e r s ,  

i n s e c t i c i d e s ,  h e r b i c i d e s ,  a s  

w e l l  a s  o i l  and f u e l  

d. o p e r a t o r  = t o t a l  o u t p u t  l e s s  ( a  + b  + c ) .  

The t o t a l  of t h e  s h a r e s  ea rned  by t h e  l a n d l o r d ,  h i t e d  l a b o r ,  

c u r r e n t  i n p u t s  and t h e  o p e r a t o r  e x h a u s t s  t h e  t o t a l  income and i s  

t h e r e f o r e  one method of  a l l o c a t i n g  income t o  d i f f e r e n t  e a r n e r  groups .  

Div id ing  each of t h e  e a r n e r  s h a r e s  by t h e  t o t a l  income g i v e s  t h e  

r e l a t i v e  s h a r e  of each e a r n e r ;  

k 
S = k t o t a l  income 

where: k = a , b , c ,  o r  d 

Measures of  income i n e q u a l i t y  

The l i t e r a t u r e  on d i s t r i b u t i o n  theory  f o c u s e s  on t h r e e  

a s p e c t s :  



a )  the  f u n c t i o n a l  d i s t r i b u t i o n  o f  income; 

b) f a c t o r  s h a r e s  o r  t h e  s h a r e  of  t o t a l  n a t i o n a l  income t h a t  

each f a c t o r  of  p r o d u c t i o n  r e c e i v e s  and,  

c) the  s i z e  d i s t r i b u t i o n  of  income. 

The f i r s t  two i s s u e s  r e l a t e  t o  t h e  d i s t r i b u t i o n  of income 

among f a c t o r s  of p r o d u c t i o n .  Most economic l i t e r a t u r e  on income 

d i s t r i b u t i o n  h a s  focused on t h e s e  two t o p i c s .  The p r e s e n t  s t u d y ,  

however, concerns  t h e  d i s t r i b u t i o n  of income among i n d i v i d u a l s ,  

househo lds ,  and o t h e r  u n i t s .  A b r i e f  review of  a l t e r n a t i v e  t h e o r i e s  o f  

the  s i z e  d i s t r i b u t i o n  of  income i s  p r e s e n t e d  i n  t h i s  s e c t i o n .  

A wide ly  used measure i n  the  a n a l y s i s  of t h e  s i z e  d i s t r i b u t i o n  

of income i s  t h e  G i n i  c o n c e n t r a t i o n  r a t i o  which d e t e r m i n e s  t h e  d e g r e e  

of income i n e q u a l i t y  by measur ing t h e  accumulated change of  income 

r e l a t i v e  t o  t h e  farm household d i s t r i b u t i o n .  Th i s  c o e f f i c i e n t  can be  

d i s c u s s e d  g e o m e t r i c a l l y  us i n g  t h e  Lorenz Curve o r  can be hand led  

numer ica l ly .  

A Lorenz c u r v e  i s  d e f i n e d  a s  t h e  r e l a t i o n s h i p  between t h e  

cumulat ive  p r o p o r t i o n  of  income u n i t s  and t h e  cumula t ive  p r o p o r t i o n  of 

income r e c e i v e d  by t h e s e  uni  t s .  The c u r v e  h a s  been used p r i n c i p a l l y  a s  

a  g r a p h i c a l  d e v i c e  t o  r e p r e s e n t  t h e  s i z e  d i s ' t r i b u t i o n  of income a s  

i l l u s t r a t e d  below: ( 2  p. 46) .  
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F i g u r e  2. The Lorenz curve .  

I n  F i g u r e  2 t h e  l i n e  of . e q u a l i t y  i s  t h e  d i a g o n a l  through t h e  

o r i g i n a l  of a  u n i t  square .  I f  a l l  income was e q u a l l y  d i s t r i b u t e d  s o  

t h a t  each 10 p e r c e n t  of t h e  p o p u l a t i o n  r e c e i v e d  10 p e r c e n t  of t h e  t o t a l  

income then  t h e  Lorenz curve  l i e s  a l o n g  t h e  d i a g o n a l  " l i n e  of income 

e q u a l i t y " ,  t h i s  i s  t h e  s p e c i a l  c a s e  of ' p e r f e c t  e q u a l i t y '  of income 

d i s t r i b u t i o n .  

I f  t h e  b o t t o n  10% r e c e i v e  l e s s  t h a n  10% of  t o t a l  income t h e n  

t h e  Lorenz curve  l i e s  o f f  and below t h e  d i a g o n a l .  Hence t h e  c l o s e n e s s  

of t h e  Lorenz curve  t o  t h e  d i a g o n a l ,  p r o v i d e s  a  method of a s s e s s i n g  t h e  

e x t e n t  of c o n c e n t r a t i o n  i n  income. ( I n  t h e  ext reme c a s e  where a l l  t h e  

income i s  r e c e i v e d  by one p e r s o n ,  t h e  Lorenz curve  f o l l o w s  t h e  

h o r i z o n t a l  a x i s  u n t i l  i t  r e a c h e s  t h e  l a s t  pe r son  and then  r i s e s  

s t e e p l y ,  s o  t h a t  i t  h a s  an  1 shape) .  



The Lorenz curve e n a b l e s  us t o  d e f i n e  t h e  Gin i  c o n c e n t r a t i o n  

r a t i o  a s :  

Area between Lorenz curve  and d i a g o n a l  
G i n i  r a t i o  = T o t a l  a r e a  under  d i a g o n a l  

Th is  can be expressed  a l g e b r a i c a l l y  i n  terms of a r e c u r s i v e  

r e l a t i o n s h i p  from which i t  is easy  t o  compute t h e  Gin i  c o e f f i c i e n t ,  a s  

fo l lows  ( 3  p. 24). 

G = 1 - C  -F.) (Y .  + Yi+l) (Fi+l 1 1 i= 1 

where: G = Gini c o n c e n t r a t i o n  r a t i o  

Fi = cumulat ive  p e r c e n t a g e  of  household numbers f o r  t h e  

income c l a s s  i ;  

Fi+l 
= cumulat ive  p e r c e n t a g e  of  household numbers f o r  t h e  

income c l a s s  i + 1; 

i 
= cumulat ive  p e r c e n t a g e  of  household income f o r  t h e  

income c l a s s  i ;  

= cumulat ive  p e r c e n t a g e  of household income f o r  t h e  

income c l a s s  i + 1; 

i = income c l a s s ;  

and k = t o t a l  number o f  income c l a s s e s  



In t h i s  s tudy,  the Gini c o e f f i c i e n t  c a l c u l a t e d  from the sample 

v i l l a g e s  w i l l  be compared with that  of the reg ion  and with o ther  

comparable c o e f f i c i e n t s  t o  determine whether t r a c t o r  use  has  any e f f e c t  

on income d i s t r i b u t i o n .  



CHAPTER 3  . 

DESCRIPTION OF THE STUDY AREA 

C h a r a c t e r i s t i c s  of t h e  Study Area 

S i z e  and L o c a t i o n  

Suphanburi  p r o v i n c e  i s  l o c a t e d  i n  t h e  c e n t r a l  p l a i n s  of  

Tha i l and .  The p r o v i n c e  c o v e r s  about 5,350,000 s q u a r e  k i l o m e t e r s  and i s  

s i t u a t e d  about  165 k i l o m e t e r s  from Bangkok. The g e n e r a l  topography i n  

the  west  of t h e  ~ r o v i n c e  c o n s i s t s  of numerous mountain ranges  w h i l e  i n  

the  sou th  and e a s t  t h e r e  a r e  lowland a r e a s  which a r e  s u i t a b l e  f o r  r i c e  

cropping.  The n o r t h  i s  l a r g e l y  non-arable  o r  mountainous.  

Government and P o ~ u l a t i o n  

Suphanburi  p r o v i n c e  i s  d i v i d e d  i n t o  8 Amphoes ( c i t i e s ) ,  92 

Tambols ( t o w n s ) ,  650 v i l l a g e s  and 98,300 househo lds .  The p o p u l a t i o n  i s  

about 663,400,  c o n s i s t i n g  of 333,400 men and 330,100 women ( F i g u r e  3 ) .  
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Figure 3. Map of Suphanburi Province,Thailand. 



N a t u r a l  Resources  and Occupat ions  

The major  r e s o u r c e s  of t h i s  p r o v i n c e  a r e  lumber such a s  Teak, 

Yang, Teng-rung. The major  c r o p  i s  r i c e  a l t h o u g h  p l a n t a t i o n  c r o p s  a r e  

a l s o  grown of which maize ,  sorghum, mungbean, soy beans  and c o r n  a r e  

t h e  most i m p o r t a n t .  Farm income i s  mainly  from r i c e ,  maize ,  sorghum 

and soybeans .  

C l imate  

Suphanbur i  P rov ince  h a s  a  h o t  c l i m a t e  w i t h  3  seasons .  The 

summer season  r u n s  from March t o  May, t h e  r a i n y  season  from June t o  

October and t h e  w i n t e r  season  from November t o  February .  The 

0 

t empera tu re  d u r i n g  t h e  l a s t  5  y e a r s  (1977-1982) ranged between 24 C and 

30 OC whi le  r a i n f a l l  over  l a s t  5  y e a r s  was 850,  298, 503, 285 a n d  616 

m i l l i m e t e r s  r e s p e c t i v e l y  (Tab le  2 ) .  Average r a i n f a l l  i s  about  550 

m i l l i m e t e r s  w i t h  a  monthly maximum of about  135 m i l l i m e t e r s  i n  

September and monthly minimum of  3  m i l l i m e t e r s  i n  March. 

The D i s t r i b u t i o n  of  R e ~ r e s e n t a t i v e  Farms 

The background of i n d i v i d u a l  f a r m e r s  provided numerous 

i n s i g h t s  i n t o  t h e  d e c i s i o n - m a k i n g  p r o c e s s e s  i n  p r o d u c t i o n  and a l s o  t h e  

accep tance  of modern technology.  



Tab le  2. Average r a i n f a l l  and t e m p e r a t u r e  a t  w e a t h e r  s t a t i o n ,  1977-1982, S u p h a n b u r i ,  T h a i l a n d .  

1978 1979 1980 1981 1982 Average 

T  R T  R T  R T  R T  R T  R 
Month (%I (MM) ( "c) (MM) ( "C) (MM) ( "C) (MM) ( "C) (MM) ( "c) (MU) 

01 26.60 19.43 27.60 - 25.60 - 24.30 - 24.41 - 25.7 2 19.43 

Tot  a 1  339.20 855.76 319.33 297.94 310.80 502.60 333.85 285.79 337.08 616.28 339.36 550.38 p. p. 

Source :  Suphanbur i  Weather  S t a t i o n .  

Note:  T  = Temperature  
R = R a i n f a l l  



Age and E d u c a t i o n a l  L e v e l s  o f  Farmer  

The p r o p o r t i o n  of  t h e  p o p u l a t i o n  i n  e a c h  l a b o r  a g e  g roup  i s  

i m p o r t a n t  i n  any c o u n t r y .  The r a t i o  o f  t h e  number o f  p e o p l e  who a r e  o f  

l a b o r i n g  age  d i v i d e d  by t h e  number of  c h i l d r e n  and o l d e r  p e o p l e  i s  

c a l l e d  t h e  dependency  r a t i o .  

I n  g e n e r a l ,  t h e  p o p u l a t i o n  c a n  b e  d i v i d e d  i n t o  3  a g e  l e v e l s :  

c h i l d r e n  - age  be tween 0 - 1 4  y e a r s  

w o r k e r s  - age  be tween  15 - 59  y e a r s  

o l d  p e o p l e  - age above  60 y e a r s  

Tab le  3  shows t h a t  66% o f  t h e  p o p u l a t i o n  of  Suphanbur i  a r e  

f a r m e r s  who a r e  of w o r k i n g  a g e ,  w h i l e  29% and 5% a r e  r e s p e c t i v e l y  

c h i l d r e n  and o l d  p e o p l e .  The a v e r a g e  number of  p e o p l e  who a r e  o f  

working  age  p e r  househo ld  i s  a b o u t  5 . 3  g i v i n g  a  low dependency  r a t i o  o f  

2 . 0 .  T h i s  means t h a t  f a r m e r s  w i l l  need  t o  h i r e  l a b o r e r s  from o t h e r  

f a rms  f o r  p r o d u c t i o n  a c t i v i t i e s  s u c h  a s  t r a n s p l a n t i n g  and  t h r e s h i n g .  

Age o f  Household Head 

The h o u s e h o l d  head  makes o r  i n f l u e n c e s  a l l  t h e  m a j o r  d e c i s i o n s  

c o n c e r n i n g  farm o p e r a t i o n .  I n  t h e  s a m p l e ,  moat  o f  t h e  househo ld  h e a d s  

were be tween 35 and 44 y e a r s  o l d .  A f ew ,  14%, were  younge r  t h a n  35 and 

less t h a n  2% w e r e  younge r  t h a n  24 y e a r s  o l d .  On t h e  o t h e r  hand ,  o n l y  



Table  3. D i s t r i b u t i o n  of  a g e  o f  household  members by t r a c t o r  o w n e r s h i p ,  1981182. S u p h a n b u r i ,  T h a i l a n d .  

Type of  T r a c t o r  Ownership 
Age 

4T ( 0 )  2T ( 0 )  4T ( 0 )  2T ( 0 )  TOTAL 

C h i l d  Woman Man T o t a l  % Chi ld  Woman Man T o t a l  % Chi ld  Woman Man T o t a l  % Chi ld  Woman Man T o t a l  % Grand % 

Over 
60 - 18 3  21 7.34 - 20 9  29 3.46 - 8  - 8  6.67 - 1  - 1  0.42 59 3.01 

TOTAL 56 108 122 286 100.00 116 204 211 531 100.00 27 44 49 120 1OO.OO 45 . 102 92 239 100.00 1176 100.00 

Ave. no.  
of  f a m i l y  
Labor f o r c e  
p e r  house- 

ho ld  
Dependency 

r a t i o  

Source :  Consequences of  Smal l  Rice  Farm M e c h a n i z a t i o n  (CSRFM) D a t a .  



11% were o l d e r  t h a n  65 y e a r s  and l e s s  t h a n  2% o l d e r  t h a n  75 y e a r s  

( T a b l e  4 ) .  

L e v e l  o f  e d u c a t i o n  

T a b l e  5 shows t h a t  63% of t h e  f a r m e r s  had f i n i s h e d  t h e i r  

s t u t i i e s  a t  t h e  P ra thom 4 l e v e l ,  w h i l e  16% had no  f o r m a l  s c h o o l i n g  and  

o n l y  34 had s t u d i e d  p a s t  P ra thom 4 l e v e l .  N e v e r t h e l e s s ,  mos t  o f  t h e  

f a n n e r s  h a v e  had l o n g  e x p e r i e n c e  i n  r i c e  p r o d u c t i o n .  A l s o ,  t h e r e  a r e  

f r e q u e n t  f i e l d  e x p e r i m e n t s  c a r r i e d  o u t  by t h e  S u p h a n b u r i  gove rnmen t ,  

e x t e n d i n g  new t e c h n o l o g i e s  t o  promote y i e l d  i n c r e a s i n g  p r a c t i c e s .  

Fa rmer s  a r e  i n t e r e s t e d  i n  l e a r n i n g  more and q u i c k l y  a c c e p t  new 

t e c h n o l o g i e s  and i d e a s .  

F i n a n c i a l  and A s s e t  P o s i t i o n  

F i n a n c i a l  p o s i t i o n  

Some f a r m e r s  borrowed money from o t h e r  f a r m e r s  f o r  r i ce  

p r o d u c t i o n  i n  S u p h a n b u r i  p r o v i n c e .  Cash f o r  e x p e n s e s  i s  u s u a l l y  o n l y  

a v a i l a b l e  a f t e r  t h e  s a l e  of  paddy f o l l o w i n g  t h e  h a r v e s t i n g .  Hence,  

f a r m e r s  r e c e i v e  t h e i r  income from r i c e  p r o d u c t i o n  o n l y  o n c e  o r  twice .  

e a c h  y e a r .  Loans c a n  be d i v i d e d  i n t o  two g r o u p s  -- i n  c a s h  and i n  

k i n d .  From t h e  223 fa rm h o u s e h o l d s  i t  was found t h a t  2 wheel  



Table 4 .  Age p r o f i l e  o f  household heads by type  o f  t r a c t o r  ownership ,  
1981 /82 ,  Suphanburi,  Thai land.  

Percent  o f  household heads  i n  such age  group 
by type  o f  t r a c t o r  ownership 

Age groups 
( y e a r s )  4T ( 0 )  2T ( 0 )  4T ( 0 )  2T (H) . T o t a l  

Less  than 24 

Over 75 

Number o f  
respondents  

Source:  CSRFM d a t a .  



T a b l e  5. E d u c a t i o n a l  background o f  househo ld  h e a d s  by t y p e  o f  t r a c t o r  o w n e r s h i p ,  
1981182,  S u p h a n b u r i ,  T h a i l a n d .  

Type o f  t r a c t o r  o w n e r s h i p  
E d u c a t i o n a l  background , T o t a l  

4T ( 0 )  2T ( 0 )  4T (H) 2T (H) ( %  > 
( X I  (X > (X ) (% > 

No s c h o o l i n g  13.37 13 .83  22.22 19.61 16.14 

Can r e a d  o r  w r i t e  3 .88  5.32 - 1.96 4.00 

l e t  g r a d e  (Pra thom 1 )  1 .96  1.06 - 3.92 1.79 

2nd g r a d e  (Pra thom 2 )  - 2.13 - 9.80 3.14 

3 rd  g r a d e  (Pra thom 3 )  13 .73  4.26 11.11 9.80 4.04 

4 t h  g r a d e  (Pra thom 4 )  60.71 72 .34  62.96 45.10 63.23 

More t h a n  4 t h  g r a d e  - 1.06 3.70 9.80 3.14 

T o t a l  number 3  1  9  4  2  7  5  1 223 

S o u r c e :  CSRFM d a t a .  



t r a c t o r  h i r i n g  f a rms  had l e s s  d e b t  (76%)  o u t s t a n d i n g  t h a n  t h e  o t h e r  

farm g r o u p s .  Minor  d e b t o r s  were 2 ~ ( 0 ) ,  4T(H) and ~ T ( O )  f o r  78% by e a c h  

o t h e r  of  d e b t  farm. The d a t a  show t h a t  t h e  t r a c t o r - o w n i n g  f a r m s  m o s t l y  

bor rowed c a s h  b u t  t h e  t r a c t o r - h i r i n g  fa rm m o s t l y  bor rowed i n  k i n d  

1:Table 6 ) .  

The p u r p o s e  of  b o r r o w i n g  

The m a j o r  r e a s o n  f o r  b o r r o w i n g  c a s h  f o r  a l l  g r o u p s  was f o r  

p r o d u c t i o n  n e e d s  w i t h  e a c h  g roup  d i f f e r i n g  o n l y  i n  t h e  amount o f  money 

r e q u i r e d  f o r  t h e  ~ r o d u c t i o n  p r o c e s s .  Fa rmer s  a l s o  bor rowed f o r  

s e a s o n a l  fa rm e x p e n s e s  ( 5 9 % ) ,  f o r  f a m i l y  e x p e n s e s  ( 2 1 % ) ,  f o r  long- te rm 

i n v e s t m e n t s  ( 9 % ) ,  f o r  consumpt ion  ( 7 % ) ,  f o r  machine  p u r c h a s e  ( 1 x 1 ,  and  

. f o r  i n v e s t m e n t  i n  o t h e r  i n d u s t r i e s  (1%)  ( T a b l e  7 ) .  Fo r  a l l  f a rm t y p e s ,  

a  p e r s o n a l  n o t e  was m a i n l y  u sed  a s  l o a n  s e c u r i t y  ( i n  79% o f  c a s e s ) ,  b u t  

a l s o  l a n d  ( 1 8 % ) ,  o t h e r  a s s e t s  ( 2 % ) ,  c r o p s  (1%)  and b u i l d i n g s  , (0 .5%)  

were g i v e n  a s  c o l l a t e r a l  ( T a b l e  8 ) .  

S o u r c e s  o f  c r e d i t  we re  d i v i d e d  i n t o  3  ma in  t y p e s  

(1) n o n - i n s t i  t u t i o n a  1 s o u r c e s  s u c h  a s  l a n d l o r d s ,  

f r i e n d s l r e l a t i v e s ,  m idd lemen t  and i n p u t  d e a l e r s ;  

( 2 )  i n s t i t u t i o n a l  s o u r c e s  s u c h  a s  c o o p e r a t i v e s ,  p r i v a t e  

b a n k s ,  f a r m e r  b a n k s  and government  schemes o p e r a t i n g  

th rough  b a n k s  and 

( 3 )  o t h e r  s o u r c e s .  



T a b l e  6. Farmer i n d e b t e d n e s s  and t h e ' f o r m  of d e b t  by type  of  t r a c t o r  o w n e r s h i p ,  1981182, S u p h a n b u r i ,  T h a i l a n d .  

~ o c m  o f  d e b t  

Type pf  . 
t r a c t o r  No. o f  f a r m e r s  P e r c e n t  b Cash i n  k i n d  i n  c a s h  and Tota l '  P e r c e n t  
ownersh ip  i n  k i n d  

Remarks: Number i n  p a r e n t h e s e s  a r e  p e r c e n t  of  h o u s e h o l d s  by t y p e  of  d e b t .  

a ~ n d e b t  farm a s  p e r c e n t  of non-debt  farm. 

b 
P e r c e n t  of  i n d e b t  farm by g r o u p  o f  fa rmer  employed. 

Source :  CSRFM d a t a .  



Table 7 .  Use of  c r e d i t  and loanable funds by survey  farmers ,  1981182, wet  s e a s o n ,  ~ u ~ h a n b u r i ,  Thailand. 

TY pe Long term Investment Seasona 1 Family Machine 
of  t r a c t o r  i n v e s  tment i n  o t h e r  farm Consumption expense purchase Other Tota l  Percent  
ovnership i n  a g r i c u l t u r e  i n d u s t r i e s  expense 

Percent 
(average)  8 . 5  

Source: CSRFM d a t a .  



T a b l e  8. Type o f  c o l l a t e r a l  u s e d  t o  g u a r a n t e e  l o a n s  by  t y p e  o f  t r a c t o r  o w n e r s h i p , 1 9 8 1 / 8 2  
S u p h a n S u r l ,  % a l l a n d .  

Type o f  s e c u r i t y  
Type o f  
t r a c t o r  
o w n e r s h i p  P e r s o n a l  Land Crops  B u i l d i n g  O t h e r  T o t a l  P e r c e n t  a 

n o t e  

T o t a l  78.60 17.67 1.40 0.47 1.86 100 100 
(169)  (38 )  ( 3 )  ( 1  ) ( 4 )  (215) 

Remarks:  Numbers i n  p a r e n t h e s i s  r e p r e s e n t  numbers i n  e a c h  c l a s s  by c o l l a t e r a l  g r o u p i n g  
of  f a r m e r s  employed .  

a 
P e r c e n t  o f  t o t a l  employed f a r m e r s  i n  e a c h  g roup  t o  t o t a l  i n  a l l  g r o u p s .  

S o u r c e :  CSRFM d a t a .  



Table  9  shows t h a t  t h e  main t y p e s  of o t h e r  s o u r c e s  used by t h e  

farmers  a r e  from t h e  f a n n e r  bank ( 4 4 % ) ,  t h e  c o o p e r a t i v e  ( l a % ) ,  t h e  

middleman (14%) and f r i e n d s l r e l a t i v e s  (12%) .  

Wealth ~ o s i  t i o n  

T o t a l  a s s e t s  c o n s i s t e d  of farm and non-farm a s s e t s .  Farm 

a s s e t s  a r e  composed of  f i x e d  c a p i t a l  such a s  l a n d ,  p r o d u c t i v e  and d r a f t  

an imals ,  b u i l d i n g s ,  farm implements ,  farm t r a c t o r s  and o t h e r  machines  

which a r e  used f o r  p r o d u c t i o n .  Non-farm a s s e t s  i n c l u d e d  w i t h i n  t h e  

farm househo ld ' s  o p e r a t i o n ,  such  a s  b u i l d i n g s  and l a n d s  were n o t  used 

i n  the  p r o d u c t i o n  p r o c e s s .  However, t h e s e  a r e  n o t  i n c l u d e d  i n  t h e  

l i q u i d  a s s e t s  of  t h e  farm. 

Table  10 shows t h a t  ave rage  t o t a l  a s s e t s  p e r  farm were abou t  

924,000 b a h t .  Th i s  amount minus t h e  average  d e b t  p e r  farm of  (29 ,500  

b a h t )  g i v e s  a  remaining n e t  worth  of around 894,500 b a h t  p e r  farm. 

A s s e t s  c l a s s i f i e d  by s o u r c e  i n t o  farm and non-farm a s s e t s  a r e  p r e s e n t e d  

i n  Tab les  11-12 by type  of t r a c t o r  ownership.  Land i s  t h e  main a s s e t  

f o r  most farms.  Tab les  11-12 show t h a t  t o t a l  a s s e t s  a s  w e l l  a s  b o t h  
? 

farm and non-farm n e t  a s s e t s  a r e  c l o s e l y  r e l a t e d  t o  t r a c t o r  ownership .  

The va lue  of a s s e t s  was much h i g h e r  on t h e  t r ac to r -owning  farms.  The 

v a l u e  of n e t  a s s e t s  was 380,000 and 285,000 b a h t  f o r  4-wheel and 

2-wheel t r a c t o r  owners w h i l e  f o r  '4-wheel and 2-wheel t r a c t o r  h i r e r s  n e t  

a s s e t s  were on ly  135,000 and 96,000 b a h t  r e s p e c t i v e l y  (Tab le  1 0 ) .  



Table  9. Source  o f  c r e d i t ,  by type  of  t r a c t o r  o m e r a h i p ,  1981182,  S u n h a n b u r i ,  T h a i l a n d  

Type of  t r a c t o r  ownersh ip  

Source  4T(O) 2T(O) 4T(H) ~ T ( H )  T o t a l  P e r c e n t  Average 
i n t e r e s t  (%) 

N o n - I n s t i t u t i o n a l  
Landlord  14.69 

( 1 )  
F r i e n d l r e l a t i v e  26.09 

( 6 )  
Middlemen 16.67 

( 3 )  
I n p u t  d e a l e r  10.00 

( 4 )  

I n s t i t u t i o n a l  
C o o p e r a t i v e  12.82 

( 5  
P r i v a t e  bank  - 
Farmers bank 34.04 

(32) 
Government scheme 100 
t h r o u g h  banks  ( 1 )  
O t h e r  - 

- 

T o t a l  23.61 20.83 12.49 20.83 100 
(51) ( 9 3 )  (27) (45) (100)  

VI 
VI 

Remarks: The numbers i n  b r a c k e t s  r e p r e s e n t  t h e  t y p e  o f  d e b t  c l a s s i f i e d  by g r o u p  of f a r m e r s  employed. 

a The i n t e r e s t  r a t e  i s  t h e  p e r c e n t a g e  of s o u r c e  of  c r e d i t .  

Source:  CSRFU d a t a .  



Table 1 0 .  Average farm a s s e t s  c l a s s i f i e d  by type  o f  t r a c t o r  ownership ,  1981182,  Suphanburi ,  
Thai 1 and . 

Type o f  A s s e t  Debt a Net A s s e t  
t r a c t o r  ownership 

Farm Non-farm T o t a l  

2T(H) 6 5 , 6 5 1  36 ,493  1 0 2 , 1 4 4  6 , 1 7 4  95 ,970  

T o t a l  711 ,689  21 2 , 2 8 4  923 ,976  2 9 , 4 7 4  894 ,500  

a Leve l  o f  debt  . 
Source:  CSRFM d a t a .  



T a b l e  1 1 .  Average  f a r m  a s s e t s  by t y p e  o f  t r a c t o r  o w n e r s h i p ,  1 9 8 1 1 8 2 ,  S u p h a n b u r i ,  
T h a i  l a n d .  

Type o f  t r a c t o r  o w n e r s h i p  T o t a l  

Land 2 7 2 , 9 3 1  1 9 4 , 5 4 9  9 4 , 5 1 8  56 ,797  1 6 8 , 6 0 5  

P r o d u c t i v e  a n i m a l '  2,347 2 , 1 4 2  2 , 9 4 9  1 , 0 4 8  2 , 0 3 2  

D r a f t  a n i m a l  1 , 5 4 9  3 , 8 4 2  120 3 , 7 5 2  2 , 8 2 9  

B u i l d i n g  4 , 8 9 2  3 , 6 0 3  1 , 6 2 1  8 18  3 ,017 

Farm implement  5 , 4 9 2  4 , 9 6 2  76 6  1 , 1 4 1  3 ,696  

Farm t r a c t o r  2 4 , 6 8 2  15 ,327  - - 18 ,617  

O t h e r  mach ine  6 , 1 7 6  2 ,422  1 , 1 4 0  2 ,097 3 ,041  

T o t a l  318 ,071  266 ,849  1 0 1 , 1 9 7  6 5 , 6 5 1  195 ,328  

Source :  CSRFM d a t a .  



T a b l e  12 .  Average non-farm a s s e t s  by t y p e  o f  t r a c t o r  o w n e r s h i p ,  by t y p e  o f  
t r a c t o r  o w n e r s h i p ,  1981182,  S u p h a n b u r i ,  T h a i l a n d .  

Type o f  non-farm Type o f  t r a c t o r  owner sh ip  T o t a l  
a s s e t s  

B u i l d i n g  

Land 

V e h i c l e s  

Consumer d u r a b l e  

T o t a l  72 ,527  62 ,938  40 ,339  36 ,444  56 ,782  

Source :  CSRFM d a t a .  



Farm Resources  

Before  d i s c u s s i n g  r e s o u r c e  a v a i l a b i l i t y  , t h e  p r i n c i p a l  

f e a t u r e s  of  t h e  p r e v a l e n t  farming sys tem a r e  d e s c r i b e d .  

There a r e  two major  t y p e s  of paddy l and  found i n  t h e  s tudy  

area. .  S ince  most of t h i s  a r e a  of t h e  C e n t r a l  P l a i n  h a s  c l a y  s o i l s ,  

r i c e  i s  a  major  c rop .  Usua l ly  f o r  t h e  wet season ,  r i c e  i s  p l a n t e d  i n  

May o r  J u n e  and h a r v e s t e d  i n  November t o  J a n u a r y  w h i l e  f o r  t h e  d r y  

season  p l a n t i n g  i s  i n  J a n u a r y  o r  February  and h a r v e s t i n g  from May t o  

June.  

Land p r e p a r a t i o n  i s  u s u a l l y  accomplished w i t h  s m a l l  t r a c t o r s .  

Some fa rmers  own t h e i r  own t r a c t o r s  w h i l e  o t h e r s  custom h i r e  i n  

machines. P l a n t i n g  and s e e d i n g  a r e  most ly  done by human l a b o r ,  u s i n g  

hoes.  H a r v e s t i n g  i s  done e n t i r e l y  by human l a b o r  w h i l e  t h r e s h i n g  i s  

u s u a l l y  done w i t h  a  mechanical  t h r e s h e r .  

Paddy land c o n s i s t s  of r a i n f e d  and i r r i g a t e d  lowlands.  

I r r i g a t e d  land i s  d e f i n e d  a s  l and  which r e c e i v e s  supplementary  w a t e r  

d u r i n g  t h e  p l a n t i n g  s e a s o n ,  e i t h e r  by d i r e c t  a p p l i c a t i o n  from an 

i r r i g a t i o n  c a n a l  system o r  by u s i n g  a  w a t e r  pump t o  l i f t  t h e  w a t e r  from 

t h e  r i v e r  o r  c a n a l .  A l a r g e  p r o p o r t i o n  of  t h e  r i c e  a r e a  i n  t h i s  r e g i o n  

i s  grovn i n  t h i s  manner. 

Both b r o a d c a s t i n g  and t r a n s p l a n t i n g  methods a r e  used f o r  c r o p  

e s t a b l i s h m e n t .  New and o l d  v a r i e t i e s  a r e  grown b u t  f a r m e r s  p r e f e r  new 



v a r i e t i e s  and RD7 and R D l l  were e s p e c i a l l y  popu la r  a t  t h e  t ime of  t h e  

survey.  Chemical f e r t i l i z e r  u s e  is  common i n  t h e '  a r e a .  P r e v i o u s l y ,  

land p r e p a r a t i o n  and t h r e s h i n g  were done by d r a f t  animals  and human 

l abor .  Today, t h e  use  of t r a c t o r s  f o r  l and  p r e p a r a t i o n  i s  normal and 

widespread.  

The most l i m i t i n g  farm r e s o u r c e  i s  c a p i t a l .  The a v a i l a b i l i t y  

of l a b o r  is  u s u a l l y  n o t  a  major  r e s t r i c t i o n .  However, t h e r e  a r e  

c e r t a i n  p e r i o d s  d u r i n g  t h e  c r o p  p r o d u c t i o n  c y c l e  when f a m i l y  l a b o r  may 

n o t  be s u f f i c i e n t  t o  complete  n e c e s s a r y  work on t ime. During t h e s e  

pe rpds ,  f a rmers  may h i r e  i n  l a b o r  e i t h e r  from t h e i r  n e i g h b o r s  o r  from 

o t h e r  a r e a s .  

Land -- 

T a b l e s  13 - 15 show farm land and cropped a r e a s  f o r  each  of  

t h e  farm t y p e s .  The number of f a rms ,  ave rage  l a n d  h o l d i n g s ,  paddy 

a r e a s  and farm s i z e s  a r e  shown i n  Table  13. There a r e  major  

d i f f e r e n c e s  between t h e  number of f a rms ,  l and  h o l d i n g s  and farm s i z e s  

i n  bo th  t h e  wet and d r y  s e a s o n s .  I n  g e n e r a l ,  t h e  paddy a r e a  i n  t h e  wet 

season  was h i g h e r  than  i n  t h e  d r y  season  bu t  i t  a p p e a r s  t h a t  t h e  owned 

t r a c t o r  farms had a  l a r g e r  paddy a r e a  d u r i n g  t h e  'wet s e a s o n  b u t  l e s s ,  

d u r i n g  t h e  d r y  season ,  than  h i r e d  t r a c t o r  farms.  The p e r c e n t a g e  of 

paddy a r e a  t o  farm h o l d i n g s  showed t h a t  2-wheel h i r e d  t r a c t o r  u s e r s  had 

more land i n  r i c e  than t h e  o t h e r  g roups  (97% compared w i t h  89%, 86% and 



T a b l e  13 .  Number o f  f a r m s , l a n d  h o l d i n g ,  paddy a r e a  and fa rm s i z e  p e r  h o u s e h o l d  
by t y p e  o f  t r a c t o r  o w n e r s h i p ,  1981182,  S u p h a n b u r i ,  T h a i l a n d .  

Type o f  t r a c t o r  Number o f  fa rms  Land h o l d i n g  ( h a s )  Paddy a r e a  ( h a s )  Farm s i z e  ( h a s )  R a t i o  o f  paddy a r e a  
o w n e r s h i p  t o t a l  farm h o l d i n g s  

Wet D  r~ Wet Dry Wet Dry Wet Dry 

Wet Dry 

T o t a l  223 21 6  787.79 802.88 693.95 661.49 13 .21  14.22 0.88 0.82 

Note:  F i g u r e s  i n  p a r e n t h e s e s  r e p r e s e n t  p e r c e n t  o f  t o t a l  sample .  

Source :  CSRFH d a t a .  



T a b l e  14 .  The d i s t r i b u t i o n  o f  h o u s e h o l d s  by farm s i z e ,  1981/82 ,  S u p h a n b u r i ,  
Tha i  i a n d  . 

Wet s e a s o n  Dry s e a s o n  
Farm s i z e  

( h a )  Number o f  P e r c e n t  Number o f  P e r c e n t  
farm farm 

T o t a l  23 3 100 21 6 100 

Source :  CSRFM d a t a .  



80% f o r  2-wheel t r a c t o r  owners,  4-wheel t r a c t o r  owners and 4-wheel 

t r a c t o r  h i r e r s .  

The d i s t r i b u t i o n  of land i s  shown i n  Table  14. Most farms 

occupy between 3.0 and 4.0 h e c t a r e s  i n  t h e  wet season  and between 1.0 

and 2.0 h e c t a r e s  i n  t h e  d r y  season.  There were no ext reme d i f f e r e n c e s  

between t h e  mean farm s i z e s .  

Land t e n u r e  c a t e g o r i e s  comprised owners,  s h a r e  t e n a n t s  and 

l e a s e h o l d e r s  (Tab le  15) .  Share - t enan t s  a r e  d e f i n e d  a s  those  w i t h  l and  

which is  owned and r e n t e d .  The 2-wheel t r ac to r -owning  farms had t h e  

l a r g , e s t  land a r e a  i n  b o t h  t h e  wet and d r y  seasons .  Large d i f f e r e n c e s  

e x i s t  between s h a r e  t e n a n t s  and l e a s e h o l d e r s  i n  bo th  seasons .  T r a c t o r  

w n i n g  farms a l s o  had l a r g e r  h o l d i n g s  than  h i r e d  t r a c t o r  farms (Tab le  

15).  When comparing paddy a r e a  p e r  farm,  t r a c t o r  owning farms a l s o  

had s i g n i f i c a n t l y  l a r g e r  a r e a s  p l a n t e d  t o  r i c e  than t r a c t o r - h i r e d  

farms. Farm s i z e  a l s o  i n f l u e n c e s  t h e  l e v e l  of i n p u t  use .  The q u a n t i t y  

of o u t p u t  per  h e c t a r e  was h i g h e s t  o n  t h e  t r ac to r -owning  farms.  

Tractor-owning farms had l a r g e r  farm s i z e s  when compared w i t h  t r a c t o r  

h i r i n g  farms.  The d a t a  shows t h a t  even though t h e  wet season  i s  t h e  

major c r o p p i n g  s e a s o n ,  t h e  q u a n t i t y  of o u t p u t  i n  t h e  d r y  s e a s o n  was 

h igher .  The p r i c e  of paddy i n  t h e  wet season  was however h i g h e r  t h a n  

i n  the  d r y  season and s o  cash  farm incomes were g r e a t e r  i n  t h e  wet  

season.  



Table 15.  Land tenure c l a s s i f i c a t i o n  by type  o f  t r a c t o r  ownerehip, 1981f82,  Suphanburi, Thailand. 

Land tenure c l a s s i f i c a t i o n  T o t a l  

Type o f  t r a c t o r  Cwner operator Share tenant Leaseholder 
ownership Wet Dry 

Wet Dry Wet Dry Wet Dry 

Tota l  number 135 111 42 52 46 5 3 223 21 6 

Source: CSRFM d a t a .  



Table  16. Paddy a r e a ,  o u t p u t ,  v a l u e  of  o u t p u t  ~ n d  farm p r i c e  by t y p e  of  t r a c t o r  o w n e r s h i p ,  1981/82,  S u p h a n b u r i ,  Tha i land . ,  

Type of  Paddy a r e a  Q u a n t i t y  o f  o u t p u t  ( k g s )  4 Farm p r i c e  ( b a h t / k g s )  
t r a c t o r  ( h a / f  arm) 
o v n e r s h i p  Wet s e a s o n  Dry s e a s o n  Wet Dry 

Wet Dry p e r  farm p e r  he.  p e r  farm p e r  h e  

4T(O) 4.38 4.28 15 ,422  3 , 5 2 2  16,769 3 ,914  3.30 2.51 

Source :  CSRFH d a t a .  



Labor 

Labor r e s o u r c e s  a r e  d i v i d e d  i n t o  t h r e e  c a t e g o r i e s :  

1 )  f ami ly  l a b o r ,  

2 )  exchange l a b o r ,  and 

3 )  h i r e d  l a b o r .  

The number of f u l l - t i m e  e q u i v a l e n t  farm workers  f o r  each  farm 

is e s t i m a t e d  from t h e  average  number of pe r sons  of 14 t o  65 y e a r s  of 

age ,  who a c t u a l l y  work on t h e  farm and excluded p e r s o n s  who e i t h e r  

cannot  work o r  o n l y  do household  chores .  The e s t i m a t e s  of workers  p e r  

farm f o r  each farm group a r e  g i v e n  i n  F i g u r e s  4  t o  7. Man-days a r e  

c a l c u l a t e d  by d i v i d i n g  t o t a l  man-hours by t h e  number of working h o u r s  

i n  a  day which weas assumed t o  be 8 hours .  Labor u s e  f o r  fanu 

a c t i v i t i e s  was d i v i d e d  i n t o  t h r e e  types :  

1 )  l a b o r  employed w i t h  a  t r a c t o r  and used f o r  l a n d  

p r e p a r a t i o n  (LWTL) , 

2) l a b o r  employed w i t h  o t h e r  machines  i r r e s p e c t i v e  o f  

a c t i v i t y  (LWMA), and 

3) l a b o r  employed w i t h o u t  a  machine i r r e s p e c t i v e  o f  

a c t i v i t y  (LTMA). 

Farm a c t i v i t i e s  i n c l u d e d  l and  p r e p a r a t i o n / p l a n t i n g ,  c a r e l c u l t  i v a t i n g ,  

i r r i g a t i n g ,  h a r v e s t i n g I p r o c e s s i n g ,  t r a n s p l a n t i n g ,  m i l l i n g  and market-  

ing .  



Wet Dry Wet Wet Dry Wet Dry 

Figure 4. Labor use with tractor use for land preparation,l981/82, 
Suphanburi , Thailand. 
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Figure 5. Labor use with machine for all field operations,l981/82, 
Suphanburi , Thailand. 
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Figure 6 . .  Labor use for non-machine field operation,1981/82, 
Suphanburi , Thailand. 
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Figure 7 . Average labor use for all farms,1981/82,Suphanburi, 
Thailand. 



The su rvey  r e s u l t s  i n d i c a t e d  t h a t  o v e r a l l  farms used more 

fami ly  l a b o r  than h i r e d  l a b o r .  

I n  a d d i t i o n  t o  t h e  fami ly  supp ly  of  l a b o r ,  f a rmers  h i r e  i n  

l a b o r  f o r  c e r t a i n  a c t i v i t i e s .  The l i m i t s  on h i r i n g  g e n e r a l l y  i n c r e a s e  

w i t h  farm s i z e ,  a l t h o u g h  t h e  a s s o c i a t i o n  i s  n o t  p e r f e c t .  I t  a p p e a r s  

t h a t  t r a c t o r  owning farms bo th  i n  t h e  4-wheel and 2-wheel t r a c t o r  

c l a s s e s  have a  l a r g e r  demand f o r  h i r e d  l a b o r  than  t r a c t o r - h i r i n g  farms 

both  i n  t h e  wet and d r y  s e a s o n s .  

Comparing s e a s o n s ,  i t  was found t h a t  farms use  more l a b o r  i n  

t h e  wet s e a s o n  than i n  t h e  d r y  season  b u t  t h a t  t h e r e  was no d i f f e r e n c e  

between farm groups  w i t h  r e s p e c t  t o  t h e  t y p e  of l a b o r  employed. 

' The survey i n d i c a t e d  t h a t  b e s i d e s  working on t h e i r  farms,  

f a rmers  and t h e i r  f a m i l i e s  engaged i n  off - farm employment. Th i s  

employment was l i m i t e d  t o  s e a s o n a l  j o b s ,  and most of t h e  jobs  were on 

o t h e r  farms.  The su rvey  showed t h a t  s m a l l  farms u s u a l l y  supp ly  more 

l a b o r  f o r  off - farm employment than t h e  l a r g e r  farms.  This  c o r r e s p o n d s  

t o  t h e  h i r e r  l e v e l  of h i r e d  l a b o r  employment on t h e  l a r g e r  farms. 

Mechan iza t ion  - 

Suphanburi  P r o v i n c e  i s  a  h i g h l y  c o n c e n t r a t e d  a r e a  of  r i c e  

p r o d u c t i o n ,  b e i n g  w e l l  i r r i g a t e d  and e x t e n s i v e  i n  t h e  a d o p t i o n  o f  

modern a g r i c u l t u r a l  technology.  Machinery was b r o u g h t  i n t o  t h i s  a r e a  



a b o u t  15 y e a r s  ago (16  p. 3 7 ) .  Sma l l  t r a c t o r s  p l a y e d  an  i m p o r t a n t  r o l e  

i n  a g r i c u l t u r e  b e c a u s e  of t h e i r  v e r s a t i l i t y  and were u sed  f o r  l a n d  

p r e p a r a t i o n ,  w a t e r  pumping a n d ,  l e s s  commonly, f o r  t h r e s h i n g .  O t h e r  

t y p e s  of  mach ines  a r e  a l s o  common i n  t h i s  a r e a .  Most of  them a r e  

manufac tu red  by i n d i g e n o u s ,  s m a l l - s c a l e  f i r m s .  

A wide  r a n g e  of  m a c h i n e s  a r e  a v a i l a b l e  t o  f a r m e r s :  1 ) two-  

wheel  t r a c t o r s ;  2 )  s m a l l ,  f ou r -whee l  t r a c t o r s ;  3 )  m e c h a n i c a l  s p r a y e r s ;  

4) r i c e  t h r e s h e r s ;  5 )  w a t e r  pumps; 6 )  s m a l l  t r u c k s ;  and 7) o t h e r  fa rm 

mach ines  ( T a b l e  1 7 ) .  Of t h e s e  p r o d u c t s ,  w a t e r  pumps, two-wheel 

t r a c t o r s ,  s m a l l  f o u r - w h e e l  t r a c t o r s  and m e c h a n i c a l  s p r a y e r s  a r e  t h e  

most  p o p u l a r .  

The main r e a s o n s  g i v e n  by f a r m e r s  f o r  t h e  a d o p t i o n  of  farm 

machinery  were  a s  f o l l o w s :  t ime  s a v i n g ,  t i m e l y  p l a n t i n g  and r educed  

d r u d g e r y  ( T a b l e  18 ) .  On f a rms  h i r i n g  t r a c t o r s  f o r  l a n d  p r e p a r a t i o n  t h e  

r e a s o n s  g i v e n  v a r i e d  w i t h  t h e  t y p e  of  t r a c t o r .  I n  t h e  c a s e  o f  4-wheel  

t r a c t o r  h i r i n g  f a r m s ,  t h e  main  r e a s o n  g i v e n  was t i m e l y  p l a n t i n g ,  b u t  

f o r  two-wheel t r a c t o r  h i r i n g  f a rms  t h e  main r e a s o n  was reduced  work. 

Four -whee l  t r a c t o r  h i r i n g  f a rms  a r e  l a r g e r  t h a n  two-wheel h i r i n g  

t r a c t o r  fa rms  and a r e  t h e r e f o r e  more c o n c e r n e d  abou t  t i m e l y  c r o p  

e s t a b l i s h m e n t .  

The s u r v e y  shows t h a t  f a m i l y  members were t h e  dominan t  

i n f l u e n c e  i n  t h e  d e c i s i o n  making p r o c e s s  f o r  a l l  g roups  ( T a b l e  1 9 ) .  

Al though t h e  f a m i l y  members c o n t r i b u t e d  t o  t h e  d e c i s i o n  making,  t h e  

f i n a l  d e c i s i o n  r e s t e d  i n  t h e  hands  of  t h e  househo ld  head .  



Table 1 7 ,  N~~rnber of mach ines  owned by f a r m e r s  by t r a c t o r  o w n e r s h i p ,  
1981 /82 ,  S u p h a n b u r i ,  T h a i l a n d .  

Type of t r a c t o r  owner sh ip  

Type o f  machine  4 ~ ( 0 )  2 ~ ( 0 )  4T(H) ~ T ( H )  T o t a l  

= o r h e e l  t r a c t o r  - 9 5 - - 95 

S m a l l  fou r -whee l  
t r a c t o r  

Engine  

Mechan ica l  s p r a y e r  

R i c e  t h r e s h e r  

Water  pump 29 46 11  12  98 

Sma l l  t r u c k  - 1  - 1 2  

O t h e r  fa rm mach ines  2  3  - - 5 

T o t a l  11 0  175 1 3  20 31 8  

T o t a l  o b s e r v a t i o n s  5 1 94 27 51 223 

Source :  CSRFM d a t a .  



Table  18. Farmers r easons  f o r  machine u s e  by type  of  t r a c t o r  ownership ,  1981182, 
Suphanbur i ,  T h a i l a n d .  

Reason Type of  t r a c t o r  ownership  

4T(O) 2T( 0)  4T(H) 2T(H) T o t a l  

Lower c o s t  l e s s  than  1 2  14  2  2 

P l a n t  c rop  on time 17 2  5 2 9  15 2 1 

Labor and animals  
u n a v a i l a b l e  

B e t t e r  p loughing 10 16 - - 12 

Reduce d rudgery ,  easy  to  
o p e r a t e  2  16 

Can be  used f o r  t r a n s -  
p o r t a t i o n  4  1  

Saves time 2  9 2  2  10 15 2  4 

Hi re  o u t  1 2  - 13 3 

H e l p e x p a n d c u l t i v a t e d a r e a  - 1 5 6  1  

Reduces weeds 4  4  5  11 4 

I n c r e a s e  o u t p u t  7  4  10 2 6  

P e r m i t s  r e c l a i m i n g  land 4  - - - 1 

Source:  CSRFM d a t a .  



Table 19. Source of s u g g e s t i o n  t o  a c q u i r e  a  farm machine,  by type of t r a c t o r  
ownership ,  1981182, S u ~ h a n b u r i ,  Tha i l and .  

Group of peop le  
Type of  t r a c t o r  ownership  

T o t a l  
4T(O) 2T(O) 4T( H ) 2T(H) 

Family member 48 45 7 3  70 48 

Extension o f f i c e r  1  - - - - 

Machine s e l l e r  2  1  - - 1  

Farmer ' s  group - 1  - - 1  

V i  1 l a g e  headman 1  1  - 5  1  

Neighbor 14 7 - 5  9  

F r i e n d  ( fa rmer )  34 45 2  4  20 40 

T o t a l  10 0  100 100 100 100 

- -  

Source:  CSRFM d a t a .  



The d a t a  i n  T a b l e  20 shows t h a t  t r a c t o r  u s e  was n o t  o n l y  

l i m i t e d  t o  l a n d  p r e p a r a t i o n  b u t  e x t e n d e d  t o  o t h e r  a c t i v i t i e s  i n  r i c e  

c u l t i v a t i o n  a l t h o u g h  i t  a p p e a r s  t h a t  most  farm machine  u t i l i z a t i o n  i s  

f o r  on-farm work. L e s s  t h a n  10 p e r c e n t  o f  m a c h i n e  r u n n i n g  t ime  was f o r  

cus tom s e r v i c e s .  

The ma jo r  a p p l i c a t i o n  of  t r a c t o r s  i n  t h e  s t u d y  a r e a  was f o r  

l and  f o r  w e t l a n d  r i c e  c u l t i v a t i o n .  T a b l e  21 shows t h e  

a v e r a g e  work ing  t ime f o r  a l l  mach ines  on a p e r  farm (83 h o u r s )  and p e r  

h e c t a r e  b a s i s  (27  h o u r s ) .  Common work r a t e s  f o r  t r a c t o r  owning f a rms  

were h i g h e r  t h a n  f o r  t r a c t o r - h i r i n g  f a rms  i n  b o t h  t h e  we t  and d r y  

s e a s o n s .  The re  was l i t t l e  d i f f e r e n c e  i n  te rms  of  t r a c t o r  h o u r s  

u t i l i z e d  p e r  h e c t a r e  be tween  t h e  g r o u p s .  T r a c t o r  owning f a rms  s p e n t  

more t i m e  i n  l a n d  p r e p a r a t i o n  t h a n  d i d  t r a c t o r  h i r i n g  fa rms .  

Comparing s e a s o n s ,  t r a c t o r  u s e  p e r  farm and p e r  h e c t a r e  was 

h i g h e r  i n  t h e  wet  s e a s o n  t h a n  i n  t h e  d r y  s e a s o n .  T h i s  is  b e c a u s e  l a n d  

p r e p a r a t i o n  i s  more d i f f i c u l t  a t  t h i s  t i m e  o f  y e a r ,  f o l l o w i n g  t h e  d r y  

s e a s o n .  When n o t  engaged  i n  t i l l a g e ,  t r a c t o r s  a r e  engaged  i n  t h e  

t r a n s p o r t a t i o n  of  t h e  c r o p  from i n a c c e s s i b l e  a r e a s  a s  w e l l  a s  o t h e r  

m i s c e l l a n e o u s  p u r p o s e s  such  a s  paddy t h r e s h i n g ,  w a t e r  pumping. 



Table 20. Pattern of machine u t i l i z a t i o n  by type o f  t r a c t o r  ownership, 
1981/82, Suphanburi, Thailand. 

Q p e  of  t r a c t o r  ownership 

Use 4T(O) 2T( 0 )  4T(H) ~ T ( H )  Total 

Custom s e r v i c e  

On farm work 

Total 100 100 100 100 100 

Source: CSRFM d a t a .  



T a b l e  21. T r a c t o r  h o u r s  s p e n t  i n  l a n d  p r e p a r a t i o n ,  by t y p e  of  t r a c t o r  o w n e r s h i p ,  i 9 8 1 / 8 2 ,  S u p h a n b u r i ,  T h a i l a n d .  

- 
Type o f  Farm s i z e  T r a c t o r  h o u r s  s p e n t  i n  l a n d  p r e p a r a t i o n  T o t a l  
t r a c t o r  
o w n e r s b i p  Wet Dry Wet s e a s o n  Dry s e a s o n  p e r  fa rm p e r  h a  

s e a s o n  s e a s o n  
p e r  farm p e r  h a  p e r  farm p e r  h a  

T o t a l  3.11 3.06 98 32 
a v e r a g e  

S o u r c e :  CSRFM d a t a .  



CHAPTER 4 

INCOME AND INCOME DISTRIBUTION 

T h i s  c h a p t e r  examines  t h e  s t r u c t u r e  of  e x i s t i n g  farm income,  

and impac t  o f  m e c h a n i z a t i o n  on t h e  s t r u c t u r e  o f  farm income,  t h e  

a b s o l u t e  s i z e  of  income s h a r e s  among f a c t o r s  and e a r n e r s ,  and t h e  

d e g r e e  of  income e q u a l i t y .  

The s t r u c t u r e  o f  income i s  examined f i r s t .  The f o c u s  i s  t o  

i n v e s t i g a t e  t h e  d e t e r m i n a n t s  of  e a c h  component  o f  fa rm househo ld  income 

w i t h  p a r t i c u l a r  a t t e n t i o n  t o  how t r a c t o r  u s e  i n  l a n d  p r e p a r a t i o n  
d 

a f f e c t s  e a c h  o f  t h e s e  components .  

S e c o n d l y ,  t h e  e f f e c t s  o f  t r a c t o r  u s e  on  o f f - f a r m  and  non-farm 

income a r e  e v a l u a t e d  u s i n g  t h e  income f u n c t i o n  a p p r o a c h .  The f a c t o r  

s h a r e  c o n c e p t  i s  t h e n  u s e d  t o  examine  t h e  e f f e c t  o f  t r a c t o r  u s e  on  fa rm 

incorne and income d i s t r i b u t i o n  among f a c t o r s  o f  p r o d u c t i o n  and among 

e a r n e r s .  The l a s t  s t e p  i s  t o  measu re  t h e  d e g r e e  o f  i n e q u a l i t y  which  

e x i s t s  among farm c l a s s e s .  

The S t r u c t u r e  o f  Income 

Farm househo ld  income i s  c l a s s i f i e d  by s o u r c e  i n t o  own f a r m ,  

o f f - f a rm and non-farm c a t e g o r i e s .  Net fa rm income i s  t a k e n  t o  be  n e t  

c a s h  farm income and i s  d e f i n e d  a s  t h e  r e t u r n  t o  t h e  f a m i l y  fa rm 



o p e r a t i o n  a f t e r  d e d u c t i o n  of a l l  p r o d u c t i o n  c o s t s .  Off-farm income is 

d e f i n e d  a s  e a r n i n g s  from work on o t h e r  p e o p l e ' s  farms o r  from a g r i c -  

u l t u r a l  j o b s  o u t s i d e  o n e ' s  own farm. Th i s  i n c l u d e s  a l l  t y p e s  of f i e l d  

and g e n e r a l  farm a c t i v i t i e s .  Non-farm income i s  t h e  v a l u e  of work 

under taken  i n  n o n - a g r i c u l t u r a l  s e c t o r s ,  e.g. h a n d i c r a f t s ,  commerce, 

e t c .  

The average annual  farm household  incomes of ~ T ( o ) ,  2 ~ ( 0 ) ,  

~ T ( H )  and ~ T ( H )  farms were 26,740,  19,140,  14,860 and 12,600 b a h t  i n  

t h e  wet season  and 14,680,  13,300,  10,650 and 8 ,790 bah t  i n  t h e  d r y  

season ,  r e s p e c t i v e l y  (Tab les  22 and 23) .  Both u s e r s  and owners of 

four -whee l  t r a c t o r s  have h i g h e r  incomes t h a n  two-wheel t r a c t o r  u s e r s  o r  

owners. However, t h e  s t r u c t u r e  of income e x h i b i t s  some d i f f e r e n c e s  

between t h e  two types  of ownership.  F i g u r e  10 shows t h a t  t h e  owners,  

4T(O) and 2T(0) ,  had h i g h e r  incomes than t h e  h i r e r s ,  ~ T ( H )  and ~ T ( H ) ,  

r e s p e c t i v e l y  . 

The s t r u c t u r e  of t o t a l  farm household  income of t h e  whole 

sample shows t h a t  t h e  g r e a t e s t  p r o p o r t i o n  o f  a  farm household income i s  

d e r i v e d  from farming,  73% i n  t h e  wet s e a s o n  and 72% i n  t h e  d r y  season ,  

whereas e a r n i n g s  d e r i v e d  from of f - fa rm and non-farm s o u r c e s  were 

r e s p e c t i v e l y  18% and 9% i n  t h e  wet s e a s o n  and 15% and 13% i n  t h e  d r y  

s e a s  on. 

However, t h e  s t r u c t u r e  of  income among t h e  four - types  of  farms 

was s i m i l a r  i n  t h a t  t h e  main income s o u r c e  f o r  a l l  groups  was s t i l l  

farm income. There was only  a  r e a l t i v e l y  s m a l l  d i f f e r e n c e  i n  o f f  and 



Table  22. Average farm household  income, by s o u r c e  of  income and t y p e  o f  t r a c t o r  ownersh ip ,  
1981182 wet  s e a s o n ,  Suphanbur i ,  T h a i l a n d .  

Type of t r a c t o r  ownersh ip  

4T(O) 2T( 0 )  4T(H) 2T(H) Average 

Baht X Baht X Baht X Baht Z Baht X 

T o t a l  household  income - 
per  household  26,748 100 

T o t a l  farm income - 
per  household  21,509 80 

T o t a l  o f f - fa rm income - 4 

per  household  3 , 8 9 8  14 

1. Income from o f f -  
l a b o r i n g  1 , 9 2 9  7  

2.  Income from h i r i n g  
o u t  farm machine 1 , 9 5 3  7  

3. Income from land  r e n t  16 - 

T o t a l  non-farm income - 
per  household  1 , 3 4 1  6  

1.  Income from h a n d i c r a f t  382 1  

2. Income from s e r v i c e  42 1  2  

3. Income from commerce 7 1  - 
4. Income from o t h e r  non- 

farm a c t i v i t i e s  467 2  

Income from o t h e r  s o u r c e  - - 



Table  23. Average t o t a l  farm household  income,  by s o u r c e  o f  income and t y p e  of  t r a c t o r  o m e r s h i p ,  
1982 d r y  s e a s o n s ,  S u ~ h a n b u r i .  T h a i l a n d .  

Type of t r a c t o r  ownersh ip  

4T(O) 2T( 0 )  4T(H) 2TH Average 

Baht  X Baht  X Baht X Baht  X Baht X 

T o t a l  houeehold  income - 
p e r  household  14,709 

T o t a l  farm income - 
p e r  houeehold  1 3 , 0 3 0  

T o t a l  o f f - fa rm income 629 

1 .  Income from o f f - f a r m  
l a b o r i n g  324 

2. Income from h i r i n g  o u t  
farm machine  30 5  

3. Income from l a n d  r e n t  - 

T o t a l  non-farm income 1 .049  

1 .  Income from h a n d i c r a f t  167 

2.  Income from s e r v i c e  67 3  5  254 2  1 , 0 2 6  10 315 3  567 5  

3. Income from commerce 20 9 1  258 2  725 7 177 2  342 3  

4 .  Income from o t h e r  
a c t i v i t i e s  - - 468 4  1 , 6 3 8  15 214 3  580 5  

Income from o t h e r  s o u r c e  - - - - 35 0.3 - - 9  - 



O/o Farm household income 

Non - farm income 

Off- farm income 

Farm income 

2 T ( O )  4 T  (HI 

Tractor ownership 

Fig. 6. Household income from all sources by tractor ownership, l 9 8 l l 8 2  
Suphanburi, Thailand. 



non-farm income by t r a c t o r  ownership  group.  The d a t a  i n  T a b l e s  23 and 

24 show t h a t  b o t h  off - farm and non-farm income a r e  h i g h e r  i n  t h e  h i r e d  

t r a c t o r  group i n  bo th  t h e  wet  and d r y  seasons .  

Comparing wet  and d r y  s e a s o n s ,  t h e r e  were minor d i f f e r e n c e s  i n  

farm and off - farm income. For a l l  g roups ,  non-farm income c o n t r i b u t e d  

on ly  8% i n  t h e  wet  season  w h i l e  i n  t h e  d r y  s e a s o n  t h e  c o n t r i b u t i o n  was 

s l i g h t l y  h i g h e r  a t  12%. 

I f  t o t a l  farm income i s  regrouped i n t o  n e t  farm and n e t  

off-farm income, by lumping non-farm and off - farm income t o g e t h e r  

remains  t h e  main income s o u r c e  of t h e  farm househo ld .  The c o n t r i b u t i o n  

of n e t  farm income i s  73% whereas  off - farm income i s  on ly  27% i n  t h e  

w e t  s e a s o n  and 74% ,compared t o  26% i n  t h e  d r y  season .  

Income F u n c t i o n  A n a l y s i s  

The impact of t r a c t o r  u s e  on off - farm and non-farm income f o r  

each of t h e  f o u r  groups  of t r a c t o r  u s e r ,  4 ~ ( 0 ) ,  ~ T ( H ) ,  2T(O), 2T(H), 

was analyzed u s i n g  m u l t i p l e  r e g r e s s i o n  ( T a b l e s  24 and 25).  The 

a n a l y s i s  was c a r r i e d  o u t  s e p a r a t e l y  f o r  b o t h  t h e  wet and d r y  s e a s o n s .  



Of f-farm income: 

Off-farm income was expressed  a s  a  f u n c t i o n  of man h o u r s  

worked off - farm,  (Tab le  24) t h e  p r o p o r t i o n  of f ami ly  t o  t o t a l  l a b o r ,  

t o g e t h e r  w i t h  dummies ( i n t e r c e p t  s h i f t n e s s )  f o r  household h i r i n g  o u t  

machine and l a n d .  

The o v e r a l l  e x p l a n a t o r y  power of t h e  models a s  measured by t h e  

2  c o e f f i c i e n t  of m u l t i p l e  r e g r e s s i o n  was h i g h ,  w i t h  R r a n g i n g  from 

60% t o  90%. Sample s i z e  was r e a s o n a b l e  a l t h o u g h  t h e  4T(H) c l a s s  sample 

was s l i g h t l y  s m a l l e r  t h a n  t h e  o t h e r .  

For t h e  4T(O) c l a s s ,  a l l  t h e  e x p l a n a t o r y  v a r i a b l e s  were 

s i g n i f a n t l y  d i f f e r e n t  from z e r o  a t  t h e  99% l e v e l  of  c o n f i d e n c e  e x c e p t  

t h e  p r o p o r t i o n  of f ami ly  t o  t o t a l  l a b o r .  Th i s  was t r u e  f o r  b o t h  t h e  

wet and d r y  s e a s o n s .  These r e s u l t s  a r e  a s  e x p e c t e d ,  and show t h a t  

off-farm income i s  s i g n i f i c a n t l y  a f f e c t e d  by: 

(1 )  The number o f  h o u r s  s p e n t  working off - farm.  

( 2 )  The h i r i n g  o u t  of t h e  machine. 

( 3 )  The r e n t i n g  o u t  of land 

The c o e f f i c i e n t  f o r  t h e  dummies a r e  approx imate ly  25% and 50% 

of t h e  i n t e r c e p t  s u g g e s t i n g  t h a t  t h e  r e n t i n g  o f  l and  and t h e  h i r i n g  o u t  

of machines a r e  major  c o n t r i b u t o r s  t o  o f f  farm incomes i n  t h i s  c l a s s .  



The pa ramete r  f o r  off-farm man h o u r s  measures  t h e  e l a s t i c i t y  

of off - farm work w i t h  r e s p e c t  t o  of  f-farm income. Th i s  h a s  a  v a l u e  o f  

about 0.58; 1% i n c r e a s e  i n  off-farm work would o n l y  i n c r e a s e  off-farm 

income by about 60%. This r i s e s  t o  o v e r  70% i n  t h e  d r y  season.  

However, i t  should  be noted t h a t  t h e  dummy f o r  r e n t i n g  o u t  of'  land i s  

not  s i g n i f i c a n t  i n  t h e  d r y  season  and t h e  c o e f f i c i e n t  of t h e  dummy f o r  

h i r i n g  o u t  of machine a lmost  doub les .  The t o t a l  e f f e c t  i n  t h e  sum o f  

i n t e r c e p t  and dummy c o e f f i c i e n t s  i s ,  however, t h e  same i n  b o t h  season .  

For t h e  2T(O) c l a s s  a  s i m i l a r  p a t t e r n  emerges,  w i t h  t h e  

dummies f o r  r e n t i n g  o u t  land and h i r i n g  i n  l a b o r  s i g n i f i c a n t  i n  bo th  

seasons .  The combined e f f e c t  i n  the  wet s e a s o n  of t h e  i n t e r c e p t  and 

the  dummy f o r  h i r i n g  o u t  t h e  machine i s  n e a r l y  t h e  same f o r  b o t h  2T(O) 

and 4T(O) s u g g e s t i n g  t h a t  off - farm income d i f f e r e n c e  a r e  n o t  due t o  

machinery c o n t r a c t i n g .  However, t h i s  i s  n o t  t r u e  f o r  t h e  land dummy, 

where t h e  4T(O) h a s  c o n s i d e r a b l y  h i g h e r  i n t e r c e p t s  i n  b o t h  wet and d r y  

seasons .  

The e f f e c t  of h i r i n g  o u t  of machines i s ,  however,  much reduced 

i n  the  d r y  season  f o r  2T(O) where t h e r e  a r e  t e c h n i c a l  r e a s o n  i n  f a v o r  

of t h e  4T(O). 

The number of h o u r s  worked r i s e s  i n  t h e  d r y  s e a s o n  f o r  a l l  

t r a c t o r  owner b u t  e s p e c i a l l y  f o r  2T(O). Th i s  i s  p robab ly  due t o  t h e  

reduced o p p o r t u n i t i e s  f o r  d r y  season  r e n t i n g  o u t  of  machine.  



The importance  of r e n t i n g  o u t  land i s  a l s o  lower on 2T(O) 

farms. Th i s  i s  expec ted  s i n c e  t h e s e  farms a r e  s m a l l e r  b u t  may a l s o  be 

due t o  t h e  e x t r a  speed t h a t  4  wheel t r a c t o r s  have over  2  wheel  

t r a c t o r s .  

For h i r e r s ,  bo th  4  wheel  and 2 whee l ,  t h e  main s o u r c e  o f  

off-farm income i s  l a b o r  w i t h  an e l a s t i c i t y  of  approx imate ly  1 i n  t h e  

wet season  and c l o s e  t o  1 i n  t h e  d r y  season.  I n  t h e  wet season ,  some 

income i s  c o n t r i b u t e d  i n  t h e  ~ T ( H )  c l a s s  from t h e  r e n t i n g  o u t  o f  l and .  

The p r o p o r t i o n s  of f ami ly  t o  t o t a l  l a b o r  a r e  n o t  s i g n i f i c a n t  

i n  any season  f o r  any of t h e  farm groups .  It  is  assumed t h a t  each  

household u s e s  f ami ly  l a b o r  f i r s t  and t h e n  o n l y  i s  e x t r a  l a b o r  r e q u i r e d  

f o r  over and above p r o d u c t i o n .  The r a t i o  of  f ami ly  l a b o r  t o  t o t a l  

labor. i s  t h e r e f o r e  a  c rude  index  approx imat ing  t h e  e x c e s s  r e q u i r e m e n t s  

of t h e  f a m i l y  farm over  t h e  f a m i l y  l a b o r  supp ly .  

For none of t h e  t r a c t o r  u s i n g  g roups  was t h i s  v a r i a b l e  found 

t o  have a  s i g n i f i c a n t  impact on off - farm income. Th i s  s u g g e s t s  t h a t  

the  r e l a t i o n s h i p  of working household s i z e  t o  farm s i z e  f o r  a l l  l e v e l s  

of t : r a c t o r i z a t i o n  i s  unimportant  i . e .  t h a t  t h e r e  i s  no push o r  

displ .acement e f f e c t  o r  i f  t h e r e  was such an e f f e c t ,  a d j u s t m e n t s  have 

been made and e q u i l i b r i u m  r e e s t a b l i s h e d .  From t h i s  e v i d e n c e  i t  seems 

u n l i k e l y  t h a t  t r a c t o r s  a r e  d i s p l a c i n g  fami ly  l a b o r  from t h e  farm. 



T a b l e  24. M u l t i p l e  r e g r e s s i o n  r e s u l t s  f o r  t h e  impact  o f  t r a c t o r  u s e  on o f f - f a r m  income, 1981-82 c r o p  y e a r ,  Suphanbur i .  

V a r i a b l e  
Wet Dry Wet Dry Wet Dry Wet Dry 

C o n s t a n t  (A) 

x, ( O 1 )  

a 
X 2 (  2)  

D l  ( 8 1 )  

D, ( B 2 )  

R 
2  

F-value 

No. of  samples  

Notes :  1.  The o f f - f a r m  income f u n c t i o n s  v e r e  s p e c i f i e d  a s  f o l l o v s :  

lnYi = A + a l  lmX1 + a21nX2 + B I D 2  + B2D2 
v h e r e  : Y .  = o f f  farm income ( B a h t )  

X; p r o p o r t i o n  of f a m i l y  l a b o r  t o  t o t a l  l a b o r .  
X2 - man-hours s p e n t  on o f f - f a r m  a c t i v i t i e s  
D l  = Dummy f o r  machine h i r e d  o u t  

Dl = 1  i f  machine i s  h i r e d ,  0 o t h e r v i s e  
D 2  = Dummy f o r  land  i n  h e c t a r e  r e n t e d  o u t  

D2 = 1  i f  l and  i s  r e n t e d  o u t ,  0 o t h e r w i s e  
i = l e v e l  o f  t r a c t o r i z a t i o n .  

2. * s i g n i f i c a n t  a t  99 p e r c e n t  o f  t r a c t o r i z a t i o n  
3. ** = s i g n i f i c a n t  a t  90 p e r c e n t  l e v e l  o f  c o n f i d e n c e  
4. n s  = n o n - s i g n i f i c a n t  
5. v a l u e s  i n  p a r e n t h e s e s  a r e  "t" s t a t i s  t i c s .  



Non-farm income - 

A  s i m i l a r  r e l a t i o n s h i p  t o  t h a t  f o r  off - farm income was 

e s t i m a t e d  f o r  non-farm income (Tab le  25) w i t h  non-farm income b e i n g  

expressed  a s  a  f u n c t i o n  of non-farm mandays and,  t h e  p r o p o r t i o n  of  

family  t o  t o t a l  l a b o r .  

Again ,  t h e  o v e r a l l  e x p l a n a t o r y  power of  t h e s e  models was h igh .  

Above 60% of  t h e  v a r i a t i o n  i n  non-farm income was e x p l a i n e d  by t h e  

independent  v a r i a b l e s  , e x c e p t  i n  c a s e  of  t h e  4 r h e e l  t r a c t o r  h i r i n g  

c l a s s  where t h e  sample s i z e  was v e r y  s m a l l .  

Exc lud ing  t h e  4-wheel t r a c t o r  h i r i n g  c l a s s  from t h e  a n a l y s i s ,  

the  number of manhours s p e n t  on non-farm income was always h i g h l y  

s i g n i f i c a n t  w i t h  e l a s t i c i t i e s  c l o s e  t o  o r  s l i g h t l y  below 1. Th is  was 

expected s i n c e  t h e  c o r r e l a t i o n  be tween non-farm income and non-farm 

e a r n i n g s  i s  v e r y  high.  

However, t h e  pa ramete r  a s s o c i a t e d  w i t h  t h e  p r o p o r t i o n  of  

family  l a b o r  t o  t o t a l  l a b o r ,  a l t h o u g h  n e g a t i v e ,  was n o t  s i g n i f i c a n t .  

An i n c r e a s e  i n  t h e  c o n t r i b u t i o n  of  f a m i l y  l a b o r  t o  farm a c t i v i t i e s  

r e s u l t i n g  i n  a  wi thdrawal  of non-farm l a b o r ,  i s  n o t  l i k e l y  t o  r educe  

non-farm l a b o r  s i g n i f i c a n t l y .  Th i s  may r e f l e c t  t h e  f a c t  t h a t  non-farm 

income a s  opposed t o  off - farm income i s  n o t  l i m i t e d  t o  t h e  a g r i c u l t u r a l  

c y c l e  . 

The i n t e r c e p t  terms a r e  o n l y  weakly s i g n i f i c a n t  showing t h a t  

t h e r e  was a  c o n s i d e r a b l e  v a r i a t i o n  i n  t h e  non-farm work p a t t e r n  of  



T a b l e  25. M u l t i p l e  r e g r e s s i o n  r e s u l t s  f o r  t h e  impact  o f  t r a c t o r  u s e  on nonfarm income, 1981/82 ,  Suphanbur i .  

4T(O) 2T( 0 )  4T( H ) ~ T ( H )  

V a r i a b l e  Wet Dry Wet Dry Wet Dry Wet Dr Y 

C o n s t a n t  ( A )  

F-value 

No. o f  samples  

Notes :  1. The non-farm income f u n c t i o n s  v e r e  s p e c i f i e d  a s  f o l l o w s :  

v h e r e  Y' = non-farm income ( B a h t )  

X1 = p r o p o r t i o n  of  f a m i l y  l a b o r  t o  t o t a l  l a b o r  

X2 = man-hours s p e n t  on non-farm a c t i v i t i e s  
i = l e v e l  o f  t r a c t o r i z a t i o n  

2. * = s i g n i f i c a n t  a t  99 p e r c e n t  l e v e l  of c o n f i d e n c e .  
3. ** = s i g n i f i c a n t  a t  90 p e r c e n t  l e v e l  o f  c o n f i d e n c e .  
4. n s  = n o n s i g n i f i c a n t  
5. v a l u e  i n  p a r e n t h e s e s  a r e  "t" s t a t i e t i c s .  



households .  For t h e  t r ac to r -owning  c l a s s e s  t h e  i n t e r c e p t  terms were  

lower i n  t h e  d r y  season  when compared t o  t h e  wet season ,  s u g g e s t i n g  

t h a t  fewer j o b s  were accep ted  by f a m i l y  l a b o r  i n  t h e  d r y  season .  For 

t h e  2-wheel t r a c t o r  h i r e r s ,  t h e  r e v e r s e  was t r u e ,  w i t h  t h e  d r y  s e a s o n  

i n  t e t c e p t  s i g n i f i c a n t l y  l a r g e r  than t h e  wet season  i n t e r c e p t .  Pe rhaps  

t h i s  g roup ,  w i t h  s m a l l e r  o v e r a l l  income, i s  more dependent  on non-farm 

income i n  o r d e r  t o  s a t i s f i ~  t h e i r  minimum income requ i rements .  

Most of t h e  v a r i a b i l i t y  i n  of  f-farm and non-farm income can  be  

e x p l a i n e d  by t h e  number of hours  worked i n  t h e s e  a c t i v i t i e s .  The 

p r o p o r t i o n  of f ami ly  t o  t o t a l  l a b o r  used on t h e  farm, a l t h o u g h  o f t e n  

n e g a t i v e  was r a r e l y  s i g n i f i c a n t .  Th i s  s u g g e s t s  t h a t  t h e r e  was a  rough 

e q u i l i b r i u m  between farm o p e r a t i o n  requ i rements  and fami ly  l a b o r .  The 

dummies f o r  r e n t i n g  o u t  land and custom r e n t i n g  of machine showed t h a t  

ownership of l and  and c a p i t a l  were a l s o  i m p o r t a n t  s o u r c e s  of  income. 

Ana lys i s  of  t h e  Impact of  Mechanizat ion on Income D i s t r i b u t i o n  

I n  t h i s  s e c t i o n ,  t h e  d i s t r i b u t i o n  of r e a l  income t o  v a r i o u s  

f a c t o r s  of p roduc t ion  i s  ana lyzed .  The t o t a l  mean o u t p u t  f o r  each  

t r a c t o r i z a t i o n  l e v e l  i n  k i lograms  of paddy i s  equa ted  t o  t h e  sum of  

average payments to :  ( 1 )  l and ,  ( 2 )  l a b o r ,  ( 3 )  c u r r e n t  i n p u t s ,  

(4) c a p i t a l ,  and (5) a  management r e s i d u a l ,  which i s  assumed t o  be a  

proxy f o r  o p e r a t o r ' s  p r o f i t .  



The d i s t r i b u t i o n  of r e a l  income among t h e  d i f f e r e n t  e a r n e r s  

group, l a n d l o r d s ,  h i r e d  l a b o r e r s ,  d e a l e r s  i n  c u r r e n t  i n p u t s ,  and 

o p e r a t o r s  i s  a l s o  examined and an a n a l y s i s  of t h e  d e t e r m i n a n t s  of t h e  

f a c t o r  s h a r e s  i s  p r e s e n t e d .  

The e s t i m a t e d  t o t a l  c o s t s  f o r  each t r a c t o r i z a t i o n  l e v e l ,  

i n c l u d i n g  the  imputed c o s t  of unpaid family  l a b o r ,  owned land  and 

c a p i t a l  a r e  shown i n  T a b l e s  26 and 27. The c o s t  of f ami ly  l a b o r  was 

imputed by m u l t i p l y i n g  t h e  manhours of fami ly  l a b o r  by t h e  average  wage 

paid p e r  hour  t o  h i r e d  l a b o r  f o r  t h e  same a c t i v i t y .  I n  o r d e r  t o  impute .  

a  c o s t  t o  owned l a n d ,  t h e  a r e a  of owned land was m u l t i p l i e d  by t h e  

average market r e n t a l  r a t e  f o r  t h e  a r e a .  S i m i l a r l y ,  f o r  c a p i t a l ,  an 

imputed v a l u e  was found by m u l t i p l y i n g  owned c a p i t a l ,  mos t ly  machinery,  

by t h e  market  r a t e  f o r  t r a c t o r  h i r i n g .  

There was a  s i m i l a r  d i s t r i b u t i o n  of t o t a l  c o s t  f o r  bo th  t h e  

owned t r a c t o r  and h i r e d  t r a c t o r  farms f o r  a l l  mechan iza t ion  g roups  i n  

both  t h e  wet  and d r y  s e a s o n s .  T o t a l  va lue  of o u t p u t  is  d e f i n e d  a s  t h e  

y i e l d  p e r  h e c t a r e  p r i c e d  a t  t h e  market r a t e .  Value added i s  t h e  n e t  

o u t p u t  a f t e r  a l l  f a c t o r  have r e c e i v e d  t h e i r  r e t u r n .  Gross  fami ly  

f a c t o r  income i s  t h e  n e t  income a f t e r  paid-out c o s t  and c u r r e n t  i n p u t  

c o s t s  have been s u b t r a c t e d .  

In  the  wet , s e a s o n ,  land and c u r r e n t  i n p u t s  r e p r e s e n t e d  t h e  

l a r g e s t  p o r t i o n  of t o t a l  c o s t  on t r a c t o r  owning farms.  The l a r g e s t  

component of  imputed c o s t s  was t h e  ' u s e r - c o s t '  of owned land.  



T a b l e  26. R i c e  p r o d u c t i o n  c o s t s  and r e t u r n s  p e r  h e c t a r e ,  1981/82  Wet s e a s o n ,  S u p h a n b u r i ,  T h a i i a n d  

I tern 

T r a c t o r  owning farms T r a c t o r  h i r i n g  fa rms  

4T( 0 2T( 0)  Average 4 ~ (  H) 2T( H) Average T o t a l  a v e r a g e  

A P r o d u c t i o n  C o s t s :  

1 .  C u r r e n t  i n p u t s  2598.05 2917.83 1784.58 2625.29 2366.32 2468.68 2722.32 

2. Labor  2527.07 2570.44 2552.37 2538.85 3005.11 2820.81 2605.28 

a .  Family 1041.01 1233.26 1153.15 1169.10 1543.78 1395.68 1200.95 
b.  H i r e d  1486.06 1337.78 1399.22 1369.75 1461.33 1404.33 

3.  Land 2688.27 2837.37 2775.24 2823.74 2732.79 2768.74 2773.96 
a.  Owned 2274.81 1855.26 2030.08 1626.99 1861.08 1768.55 1978.54 
b. Rented  413.46 928.11 745.15 1196.83 871.71 1000.22 795.42 

4. C a p i t a l  
a. Ovn 
b. Hi red  

5. T o t a l  c o s t  9338.93 10162.55 9368.75 9356.90 9361.58 9729.14 

6 .  T o t a l  i n p u t  p a i d  
ou t 2074.05 2602.12 2382.08 3528.80 3325.18 3405.66 2583.81 

B. T o t a l  v a l u e  o f  o u t p u t  10732.32 10953.55 10861.37 11874.60 10470.85 11025.69 10893.75 

C. Gross  v a l u e  added 8134.28 8035.71 8076.78 9249.31 8104.53 8557.02 8171.43 

D.  G r o s s  f a m i l y  f a c t o r  
income ( / g f f I )  6060.22 5433.60 5694.71 5720.51 4779.35 5151.36 5587.62 

E. R e s i d u a l  1393.39 790.99 1042.01 2505.84 1664.12 1164.62 1113.96 

a F i n a n c i a l  a n a l y s e s .  

Source :  Appendix 9 t o  1 6 .  



Table  27. Rice Product ion  c o s t  and r e t u r n s  per  h e c t a r e ,  1982 d ry  season ,  Suphanburi ,    hail and ( b a h t ~ h a ) . ~  

T r a c t o r  owning farm Trac to r  h i r i n g  farm 
I tem To ta l  average  

4T(O) 2T(O) Average 4T(H) 2T(H) Average 

A. Product ion  cos t a :  

1 .  Cur ren t  i n p u t s  

2. Labor 
a. Family 
b.  Hired 

3. Land 
a. Owned 
b.  Rented 

4. C a p i t a l  
a .  Owned 
b. Hired 

5.  T o t a l  c o s t  

6 .  T o t a l  i npu t  pa id  
out 

- - 

B.  T o t a l  va lue  of ou tpu t  889.86 8686.78 8768.51 8393.71 8043.11 8181.16 8637.27 

- - - - -- - 

C .  Gross va lue  added 6242.19 6730.17 6173.14 5670.28 5831.68 6701.31 61 30.98 

D .  Gross family f a c t o r  
income (GFFI) 4315.80 4154.53 4216.39 1572.39 2747.85 2678.76 3872.81 

E. Res idual  74.85 446.57 303.98 578.45 -510.80 -81.91 217.76 

a F i n a n c i a l  a n a l y s i s .  

Source: Appendix 9 t o  16. 



Land was a l s o  t h e  l a r g e s t  c o s t  i tem f o r  t r a c t o r  h i r i n g  farms 

but  c u r r e n t  i n p u t  c o s t s  were lower f o r  t h i s  c l a s s  than f o r  t r a c t o r  

h i r i n g  farms. T r a c t o r  h i r i n g  farms had h i g h e r  c o s t s  than 

t ractor-owning farms d e s p i t e  the  f a c t  t h a t  t r a c t o r  h i r i n g  farms had 

lower imputed land c o s t s .  ( T h i s  was because t h e  t r a c t o r  h i r i n g  farms 

owned a  l a r g e r  s h a r e  of t h e i r  c u l t i v a t e d  l a n d ) .  

I n  t h e  d r y  s e a s o n ,  t h e  l a r g e s t  c o s t  component changed f o r  land 

to  c u r r e n t  c o s t s  f o r  t h e  t ractor-owning farms and from land l a b o r  f o r  

the  t r a c t o r  h i r i n g  farms. Both land u s e  and land u s e r  c o s t s  were lower 

i n  the  d r y  season  (Tab le  1 3 ) .  Conversely ,  h i r e d  l a b o r  c o s t s  on a l l  

farms were g r e a t e r  i n  t h e  d r y  season.  

There were l a r g e  d i f f e r e n c e s  i n  both  t o t a l  c o s t s  (paid-out  and 

imputed)  and t o t a l  paid-out c o s t s  between t r a c t o r  owning and t r a c t o r  

h i r i n g  farms. I n  t h e  wet s e a s o n ,  c a p i t a l  c o s t s  were g r e a t e r  on t r a c t o r  

owning farms b u t  t h i s  was compensated f o r  by t h e  lower c u r r e n t  c o s t s  t o  

t h i s  group. Land was t h e  l a r g e s t  s i n g l e  c o s t  f o r  t h e  t r a c t o r  h i r i n g  

farms a l s o .  Imputed fami ly  and h i r e d  l a b o r  c o s t s  were much h i g h e r  on 

t r a c t o r  h i r i n g  fa rms ,  which t o g e t h e r  w i t h  the  c o s t s  of r e n t e d  l a n d ,  

(which was h i g h e r  on t r a c t o r  h i r i n g  f a r m s ) ,  r e s u l t e d  i n  t o t a l  paid o u t  

c o s t s  on t r a c t o r  h i r i n g  farms be ing  h i g h e r  than  on t r a c t o r  owning 

farms. 

There were a l s o  a  d i f f e r e n c e  i n  t o t a l  c o s t  and t o t a l  paid o u t  

c o s t  d u r i n g  t h e  d r y  season  on bo th  farm groups .  Even though t h e  

p r o p o r t i o n  of t o t a l  c a p i t a l  c o s t  i s  t h e  same on t r a c t o r  owning and 



t r a c t o r  h i r i n g  farms and,  t o g e t h e r  w i t h  c u r r e n t  i n p u t  c o s t s ,  t h e  t o t a l  

paid o u t  c o s t  on t r a c t o r  h i r i n g  farms was s t i l l  h i g h e r  than  on t r a c t o r  

owning farms.  

The t o t a l  v a l u e  of o u t p u t ,  v a l u e  added,  g r o s s  f ami ly  f a c t o r  

income and t h e  r e s i d u a l  ( ~ r o f i t )  were a l l  h i g h e r  i n  t h e  wet compared t o  

the  d r y  s e a s o n s  f o r  a l l  groups .  Th i s  was main ly  due t o  t h e  h i g h e r  wet  

season  y i e l d s .  

The r e l a t i v e  s h a r e s  of f a c t o r s  and.  e a r n e r s ,  w i t h  r e s p e c t  t o  

bo th  v a l u e  added and fami ly  income were  a l s o  e s t i m a t e d  (Tab les  28 t o  

31). The r e l a t i v e  s h a r e s  of l a b o r ,  l a n d  and c a p i t a l  i n  both  o u t p u t  and 

va lue  added a r e  h i g h e r  d u r i n g  t h e  wet than  t h e  d r y  season.  The 

r e s i d u a l  and o p e r a t o r  s h a r e s  were a l s o  h i g h e s t  i n  t h e  wet season .  T h i s  

was ~ r i m a r i l y  due t o  lower y i e l d s  i n  t h e  d r y  season .  The wet s e a s o n  i s  

a l s o  the  main c r o p p i n g  per iod and f a r m e r s  have t h e  g r e a t e s t  i n c e n t i v e  

f o r  i n t e n s i v e  c u l t i v a t i o n  of t h e i r  c r o p s .  

Between g r o u p s ,  t h e  s h a r e  of l a b o r  was lowest  on 

t rac tor-owning farms i n  bo th  t h e  wet and d r y  s e a s o n s .  However, t h e  

s h a r e  of h i r e d  l a b o r  was a lmost  t h e  same on t r a c t o r  owning and t r a c t o r  

h i r i n g  farms i n  t h e  wet season.  I n  t h e  d r y  season ,  t h e  s h a r e  of  h i r e d  

l a b o r  was s l i g h t l y  h i g h e r  on t r a c t o r  h i r i n g  farms.  Th i s  r e s u l t s  from 

the  h i g h e r  p r o p o r t i o n  of f ami ly  l a b o r  used on t r a c t o r  h i r i n g  farms and 

t h i s  was much h i g h e r  d u r i n g  t h e  d r y  season .  Also,  t h e  t i l l a g e  

p r a c t i c e s  used by t r a c t o r  h i r i n g  farms i n  t h e  d r y  season  r e q u i r e d  more 



Table 28. Fac to r  and e a r n e r  s h a r e s  f o r  r i c e  p roduc t ion  us ing  four  a l t e r n a t i v e  methods o f  land p r e p a r a t i o n ,  1981182, Wet s eason ,  
Suphanbur i ,  Thai land.  

T r a c t o r  owning farm T r a c t o r  h i r i n g  farm 

4T(O) 2T(O) Average 4T( H) 2T( H) Aver age T o t a l  average  

Fac to r  s h a r e s  

1. Cur ren t  i n p u t s  24.21 26.64 25.64 22.11 22.59 22.39 
2. Labor 23.55 23.47 23.50 21.38 26.69 25.58 
3. Land 25.05 25.90 25.55 23.78 2 6 . 7 0  25.12 
4. C a p i t a l  14.21 16.77 15.72 11.63 11.96 11.82 
5. Res idua l  12.98 7.22 9.59 21.10 18.64 15.09 

T o t a l  100 100 100 I00 100 100 

Earner  Shares  

1. Cur ren t  i n p u t s  24.21 26.64 25.64 22.11 22.59 22.39 
2. Hired  l a b o r  13.85 12.21 12.88 11.54 13.96 12.93 
3. Landlord 3.80 8.96 6.86 10.08 8.33 9.07 
4. Hired  c a p i t a l  7.63 2.58 2.19 8.10 9.48 8.29 
5. Opera tor  50.51 49.61 52.43 48.17 45.64 46.78 

T o t a l  100 100 100 100 100 100 100 

Source: CSRFM d a t a .  
\C 
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T a b l e  29. F a c t o r  and  e a r n e r  s h a r e s  f o r  r i c e  p r o d u c t i o n  u s i n g  f o u r  a l t e r n a t i v e  methods  
methods o f  l a n d  p r e p a r a t i o n ,  1982 Dry s e a s o n ,  S u p h a n b u r i ,  T h a i l a n d .  

T r a c t o r  owning farm T r a c t o r  h i r i n g  farm 

ITEM 4T(O) 2T(O) Average 4T(H) 2T( H) Average T o t a l  Average  

F a c t o r  s h a r e s  

1. C u r r e n t  i n p u t  29.86 29.43 29.62 26.96 29.50 28.47 
2.  Labor  29.67 27 .87 28.58 32.12 33.70 33.06 
3. Land 23.41 20.91 21.88 18.25 25.23 22.41 
4 .  C a p i t a l  16.20 16.65 16.47 15.78 17.92 11.67 
5. R e s i d u a l  0.86 5.18 3.45 6.89 -6.35 4.39 

T o t a l  100 100 100 100 100 1 0 0  100 

E a r n e r  s h a r e s  

1.  C u r r e n t  i n p u t  29.86 29.43 29.60 26.96 29.50 28.47 
2. H i r e d  l a b o r  17.21 15.14 15.94 14.66 16.57 16.08 
3. L a n d l o r d  1.96 4.93 3.77 10.73 7.47 8.61 
4. H i r e d  c a p i t a l  2.48 2.67 2.00 12.27 14.51 13.60 
5. O p e r a t o r  48.49 47.83 48.69 35.38 31.95 32.74 

T o t a l  100 100 100 100 100 100 

Source :  CSRFM d a t a .  
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l a b o r  d u r i n g  l a n d  p r e p a r a t i o n .  However, i n  g e n e r a l ,  t h e r e  were only  

minor d i f f e r e n c e s ,  i n  the  f a c t o r  s h a r e  be tween t r a c t o r  owning and 

t r a c t o r  h i r i n g  farms i n  bo th  wet and d r y  seasons .  

The r e l a t i v e  s h a r e  of c a p i t a l  i n  b o t h  o u t p u t  and v a l u e  added 

seems t o  be due p r i m a r i l y  t o  t h e  d i f f e r e n c e s  i n  t h e  t y p e  of  ownership.  

Needless  t o  s a y ,  t h e  p r o p o r t i o n  of owned c a p i t a l  on t r a c t o r  owning 

farms was much h i g h e r  than  on t r a c t o r  h i r i n g  farms w i t h  t h e  r e s u l t  t h a t  

t h e  s h a r e  of h i r e d  c a p i t a l  was h i g h e r  on t r a c t o r - h i r i n g  farms.  The 

r e l a t i v e  s i z e  of t h e  o p e r a t i o n a l  s u r p l u s  e x p r e s s e d  a s  a v a l u e  added 

s h a r e  was lower  on t h e  t r a c t o r  h i r i n g  farms.  

The Measurement o f  Income I n e q u a l i t y  

Mechan iza t ion  i s  o f t e n  a s s o c i a t e d  w i t h  changes  i n  t h e  

d i s t r i b u t i o n  of  income s i n c e  an i n c r e a s e d  s h a r e  of  p a i d  o u t  c o s t  goes 

t o  t h e  owners of c a p i t a l  f o r  t h e  u s e  of t h e i r  machines  r a t h e r  than  t o  

wage l a b o r .  F u r t h e r  s t r u c t u r a l  a d j u s t m e n t s  w i t h i n  t h e  r u r a l  economy, 

such a s  changes  i n  farm s i z e  and t enancy ,  may a l s o  l ead  t o  i n c r e a s e d  

p o l a r i z a t i o n  of income. 

However, i t  i s  n o t  easy t o  q u a l i f y  t h e s e  e f f e c t s .  I n  

p a r t i c u l a r ,  i f  l a b o r  h a s  been d i s p l a c e d  i t  i s  l i k e l y  t o  m i g r a t e  o u t  of  

t h e  a r e a .  It  is t h e r e f o r e  on ly  p o s s i b l e  t o  look a t  income d i s t r i b u t i o n  

f o r  t h e  household  remain ing  i n  t h e  s u r v e y  a r e a .  



T a b l e  30. Income s h a r e a  p e r  h e c t a r e  from r i c e  p r o d u c t i o n ,  1981/82 Wet s e a s o n ,  ~ u ~ h a n b u r i ,  T h a i l a n d .  

T r a c t o r  o v n e r  farm T r a c t o r  h i r i n g  farm 

I tern 4T(O) 2T(O) Average 4T( H) 2T(H) Average T o t a l  a v e r a g e  

Value added 100 100 100 100 100 100 100 

Farmer  
Fami ly  l a b o r  12.79 15.34 14.28 12.63 19.05 16.31 
Ovned l a n d  27.96 23.08 25.13 17.59 22.96 20.07 
Owned c a p i t a l  16.61 19.36 18.19 4.52 3.21 3.78 
O p e r a t o r ' s  a u r p l u a  17.13 9.84 12.90 17.09 13.74 19.45 

H i r e d  l a b o r  18.26 16.64 17.32 14.80 18.03 16.65 17.19 

L a n d l o r d  5.08 12.20 9.23 12.93 10.76 11.68 9.73 

H i r e d  c a p i t a l  2.16 3.51 2.94 10.44 12.24 11.46 4.70 

S o u r c e :  CSRM d a t a .  



Table 31.  Income share  per h e c t a r e  from r i c e  p r o d u c t i o n ,  1982 Dry s e a s o n ,  Suphanburi, province ,  Thai land.  

Tractor  ovner farm Tractor  h i r i n g  farm 

ITEM 4T(O) 2T(O) Average 2 ~ (  H) 4T( H) Average T o t a l  average 

Value added 

Farmer 
Family labor 
M e d  land 
M e d  c a p i t a l  
Operator1  s surplus  

Hired l a b o r  

Landlord 

Hired c a p i t a l  

Source:  CSRFM data .  



Also,  t h e r e  a r e  methodo log ica l  problems. The u s u a l  methods o f  

a n a l y z i n g  income d i s t r i b u t i o n  i s  by means of Lorenz c u r v e s  and G i n i  

conce 'n t ra t ion  r a t i o s .  However, t h e s e  measures  have l i m i t a t i o n s .  

The Lorenz curve  shows t h e  cumula t ive  p e r c e n t a g e  d i s t r i b u t i o n  

a g a i n s t  cumula t ive  p e r c e n t a g e  of  t o t a l  income. I f  income was s h a r e d  

p e r f e c t l y  e q u a l l y  than t h e  Lorenz curve  would l i e  a l o n e  t h e  d i a g o n a l .  

The f u r t h e r  away any p a r t i c u l a r  d i s t r i b u t i o n  l i e s  from t h e  d i a g o n a l  t h e  

more unequal t h e  d i s t r i b u t i o n ,  provided t h e  d i s t r i b u t i o n s  do n o t  

i n t e r s e c t .  Th i s  i s  on ly  s u b j e c t  t o  t h e  c o n d i t i o n  t h a t  d i s t r i b u t i o n s  

a r e  be ing  ranked i n d e p e n d e n t l y  of t h e  average  l e v e l s  of income 

(.Atkinson, 1970). 

Where t h e  d i s t r i b u t i o n s  i n t e r s e c t ,  a s  f o r  t h i s  a n a l y s i s ,  t h e n  

i t  i s  p o s s i b l e  t h e  r e s u l t s  o b t a i n e d  w i l l  n o t  be unique and t h e r e f o r e  

m i s l e a d i n g .  

Apar t  from v i s u a l  comparison of  Lorenz c u r v e s ,  a  common 

measure of t h e  d e g r e e  of  income i n e q u a l i t y  which i s  o f t e n  used i s  t h e  

Gin i  c o n c e n t r a t i o n  r a t i o s .  Th i s  measures t h e  a r e a  between t h e  

d i s t r i b u t i o n  and t h e  d i a g o n a l  and ,  provided e q u a l  weight  i s  g i v e n  t o  

a l l  t y p e s  of  income i n e q u a l i t y ,  can be used a s  an  i n d i c a t o r  of income 

c o n c e n t r a t i o n .  

I n  t h i s  s t u d y ,  a  comparison i g  made f o r  t h e  d i f f e r e n t  t r a c t o r  

c l a s s e s  and by type  of ownership.  Lorenz c u r v e s  and t h e  d i s t r i b u t i o n  

of n e t  farm e a r n i n g s  a r e  p r e s e n t e d  i n  f i g u r e s  9 t o  1 2  w h i l e  t h e  



a s s o c i a t e d  Gin i  r a t i o s  and average n e t  farm e a r n i i g s  a r e  shown i n  

Tab les  32 t o  33. 

The Lorenz curves  f o r  two-wheel and four -whee l  use  a r e  shown 

i n  F i g u r e s  9 t o  10. I n  t h e  wet season ,  t h e  s h a r e  of t h e  bottom 30 

p e r c e n t  of income is h i g h e r  f o r  four  wheel t r a c t o r s .  I n  t h e  d r y  

season ,  t h e  r e v e r s e  i s  t r u e .  However, t h e  s h a r e  of t h e  bottom 60 

p e r c e n t  i s  lower f o r  four-wheel t r c t o r  u s e r s  i n  bo th  wet and d ry  

seasons .  The s h a r e  of t h e  top 10 p e r c e n t  i s  h i g h e r  on two-wheel 

t r a c t o r  farms i n  bo th  wet and dry seasons  when compared t o  t h e  

c o n c e n t r a t i o n  w i t h i n  t h e  four-wheel c l a s s .  

The Gin i  c o e f f i c i e n t s  f o r  t h e s e  d i s t r i b u t i o n  show, however, 

t h a t  o v e r a l l  t h e r e  i s  a  more equa l  d i s t r i b u t i o n  of income among two 

wheel u s e r s  when compared t o  f o u r  wheel u s e r s  i n  both  wet and d ry  

seasons  ( F i g u r e s  9 and 10) .  The Gin i  r a t i o s  f o r  two-wheel vs .  

four -whee l  u s e r s  i n  t h e  wet season  a r e  on ly  v e r y  s l i g h t l y  lower (0.39 

vs.  0.40) b u t  t h i s  is  more s o  i n  t h e  d r y  season  (0.40 vs .  0.47) .' 

There i s  l e s s  i n e q u a l i t y  i n  t h e  d i s t r i b u t i o n  of income w i t h i n  

t r a . c to r  owning and t r a c t o r  h i r i n g  households d u r i n g  bo th  t h e  wet and 

dry seasons  ( F i g u r e s  11, 1 2 ) .  The c o n c e n t r a t i o n  r a t i o s  a r e  lower f o r  

owners bo th  i n  t h e  wet season  (0.34 vs.  0.41) and in  t h e  d ry  season 

(0.37 vs .  0.51).  T h i s  s u g g e s t  t h a t  t h e r e  may be a  r e d i s t r i b u t i o n  of 

income from t h e  t o p  income b r a c k e t s  t o  o t h e r  c l a s s e s .  



T a b l e  32. P e r c e n t i l e  m e a s u r e s  of  farm income s h a r e  by t y p e  of  t r a c t o r  
o w n e r s h i p  and u s e ,  1981 /82  Wet S e a s o n ,  S u p h a n b u r i ,  T h a i l a n d .  

P e r c e n t a g e  s h a r e  

Group T r a c t o r  owner sh ip  Type o f  t r a c t o r  u s e  

Owner H i r e r  4T 2T 

No. o f  f a rms  

Bot tom 30 p e r c e n t  

Bottom 60 p e r c e n t  

Top 30 p e r c e n t  

Top 20 p e r c e n t  

Top 10 p e r c e n t  

C o n c e n t r a t  i o n  r a t i o  

Average n e t  f a r m  
e a r n i n g s  



Tab1.e 33. P e r c e n t i l e  measures of farm income s h a r e  by type  of t r a c t o r  
ownership and t r a c t o r  u s e ,  1982 Dry Season, Suphanburi ,  
Thai land.  

Group 

P e r c e n t  s h a r e  

T r a c t o r  ownership Type of t r a c t o r  use  

m e  r H i r e r  4T 2T 

No. of farmer  138 

Bottom 30 p e r c e n t  3.34 

Bottiom 60 p e r c e n t  19.13 

Top 30 p e r c e n t  66.34 

Top 20 p e r c e n t  39.56 

Top 10 p e r c e n t  37.48 

Concen t ra t ion  r a t i o  0.37 

Average n e t  farm 
e a r n i n g s  23,263 
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Figure 9. Lorenz curve showing the distribution of net farm 
income between two wheel and four wheel tractor 
farms. Wet season 1981/82,Suphanburi,Thiland. 
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Figure 10. Lorenz curve showing the distribution of net farm 
income between two wheel and four wheel tractor 
farrns.Dry season 1982, Suphanburi,Thailand. 



Figure 11.  Lorenz curve showing the distribution of net farm 
income between tractor owners and hirers. Wet 
season 1981/82, Suphanburi,-Thailand. 
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Figure i2.  Lorenz curve showing the distribution of net farm 
income between tractor owners and hirers Dry 
season 1982,Suphanburi, Thailand. 



The income sha re  of the  bottom 30 percent  i s  h ighe r  f o r  h i r e r s  

i n  both the  wet and dry season. Likewise the  sha re  of t he  bottom 30 

percent  i s  h ighe r  f o r  h i r e r s  i n  both seasons.  However, the  sha re  of 

top 10 percent  i s  h ighe r  f o r  owners, aga in  i n  both seasons.  

For the farm household income comparisops, i t  was d i f f i c u l t  t o  

analyze any of the  groups i n  the  study l o c a t i o n ,  because t he  Lore'nz 

curves f o r  a l l  f ou r  d i s t r i b u t i o n s  , i n t e r s e c t  a t  many p o i n t s  i n  both t he  

wet and d ry  seasons.  



CHAPTER 5 

SUMMARY, CONCLUSIONS AND IMPLICATIONS 

Summarv and Conc lus ions  

The g e n e r a l  focus  of t h i s  s tudy was on t h e  income 

r e d i . s t r i b u t i o n  impact r e s u l t i n g  form t h e  mechan iza t ion  of land 

p r e p a r a t i o n .  More s p e c i f i c a l l y ,  t h e  g o a l s  were: (1)  t o  de te rmine  t h e  

impact of t h e  mechanizat ion of l and  p r e p a r a t i o n  on t h e  s t r u c t u r e  of 

income; (2)  t o  a s c e r t a i n  t h e  impact of t h e  mechan iza t ion  of land 

p r e p a r a t i o n  on t h e  d i s t r i b u t i o n  of income among t h e  f a c t o r s  of 

p roduc t ion  and among d i f f e r e n t  e a r n e r  groups;  and (3) i f  p o s s i b l e ,  t o  

examine d i r e c t l y  t h e  e f f e c t s  of mechanized land p r e p a r a t i o n  on income 

i n e q u a l i t i e s .  

To a t t a i n  t h e s e  o b j e c t i v e s ,  d a t a  from t h e  I R R I  Consequences of 

Mechanization P r o j e c t  conducted i n  Suphanburi  P rov ince  was used. 

Farm.-level pr imary d a t a  was c o l l e c t e d  i n  Donchedi and U-Thong d i s t r i c t s  

and secondary d a t a  ob ta ined  from t h e  Department of  A g r i c u l t u r a l  

Economics of Thai land ( D A E ) .  The a n a l y s i s  is  based on t h e  d a t a  

c o l l e c t e d  f o r  wet season  1981-82 and dry  season 1982. Two hundred and 

t h i r t y - t h r e e  fa rmers  were involved i n  t h e  wet s e a s o n  survey and a lmos t  

a s  many i n  the  d r y  season (216).  

The socio-economic p r o f i l e  of f a rmers  showed on ly  minor 

d i f f e r e n c e s  i n  s o c i a l  c h a r a c t e r i s t i c s .  The ~ r o f i l e  sugges ted  t h a t  many 



l a c k  t e c h n i c a l  knowledge s i n c e  80 p e r c e n t  of farm l a b o r e r s  had o n l y  

been educated up t o  prathom 4 l e v e l .  Also ,  a  l a c k  of c a p i t a l  a s  a  

r e s u l t  of low l e v e l s  of  s a v i n g  was found t o  be  a  p r o d u c t i o n  c o n s t r a i n t .  

It was n o t a b l e  t h a t  b o t h  f a r m e r s  who own f o u r  wheel  t r a c t o r s  o r  who 

owned and h i r e d  f o u r  wheel  t r a c t o r s  had h i g h e r  d e b t s  than  t h o s e  owning 

two-wheel t r a c t o r s .  

There were d i f f e r e n c e s  i n  l and  u s e  bo th  by season  and by 

ownership of groups  w i t h i n  each  t r a c t o r  c l a s s .  Land use  i n t e n s i t y  i n  

t h e  w e t  s eason  was h i g h e r  than  i n  t h e  d r y  s e a s o n , a s  expec ted .  There  

was l i t t l e  v a r i a b i l i t y  i n  t h e  type  of . l a n d  t e n u r e  found th roughout  t h e  

s tudy a r e a .  Most of  t h e  farms were owner-occupied. 

For b o t h  s e a s o n s ,  two- and f o u r - w h e e l  t r a c t o r  owners owned 

l a r g e r  farms than  t h o s e  h i r i n g  i n  t r a c t o r s .  T h i s  showed t h a t  human 

l a b o r  use  i n  t h e  wet season  averaged  275 mandays p e r  h e c t a r e  on t r a c t o r  

owning farms and t h i s  was abou t  35 p e r c e n t  h i g h e r  than  on t h e  t r a c t o r  

h i r i n g  farms. Most of  t h e  d i f f e r e n c e s  i n  l a b o r  demand can  be  e x p l a i n e d  

by d i f f e r e n c e s  i n  t h e  l a b o r  r equ i rement  a s s o c i a t e d  w i t h  l and  

~ r e ~ a r a t i o n  f o r  e a c h  farm type.  

During t h e  d r y  s e a s o n ,  t o t a l  l a b o r  use  p e r  h e c t a r e  was 

s i g n i f i c a n t l y  lower  than  i n  t h e  wet season .  Tractor-owning farms used 

about  235 mandayslha,  roughly  28 p e r c e n t  more than  t h e  l a b o r  employed 

on t r a c t o r  h i r i n g  farms.  
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Farmers a r e  i n c r e a s i n g l y  aware of t h e  b e n e f i t s  of modern r i c e  

technology which i s  i n c r e a s i n g l y  becoming a  f e a t u r e  of f a rming  i n  t h i s  

a r e a .  The most widely  used i n p u t  was chemical  f e r t i l i z e r s ,  fo l lowed  by 

i n s e c t i c i d e s ,  h e r b i c i d e s  and t h e  new seed v a r i e t i e s .  A1moe.t 100 

p e r c e n t  of a l l  t h e  su rvey  farms employed machines and 40 p e r c e n t  used 

t r a c t o r s .  However, t h e  l e v e l  of mechan iza t ion  v a r i e d  c o n s i d e r a b l y .  

T h i r t y - f i v e  p e r c e n t  of t h e  fa rmers  owned four-wheel  t r a c t o r s ,  55 

pe rcen t  owned two-wheel t r a c t o r s  w h i l e  4  p e r c e n t  h i r e d  f o u r - w h e e l  

t r a c t o r s  and 6 p e r c e n t  h i r e d  two-wheel t r a c t o r s .  

Inpu t  use  d i f f e r s  by farm s i z e  and type  of t r a c t o r  ownership.  

There were only  s m a l l  y i e l d  d i f f e r e n c e s  observed between groups .  On 

a v e r a g e ,  t rac tor-owning farms o b t a i n e d  20% h i g h e r  y i e l d s  than t r a c t o r  

h i r i n g  farms. Yie ld  d i f f e r e n c e s  were mainly  due t o  t r a c t o r s  used i n  

land p r e p a r a t i o n  which p e r m i t t e d  t r a c t o r  owners t o  be  a b l e  t o  do a  more 

thorough and t ime ly  job of p lowing,  harrowing,  and l o o s e n i n g  t h e  s o i l  

than those  r e l y i n g  on h i r e d  i n  t r a c t o r  s e r v i c e s .  For t r a c t o r  owning 

farmers  who a r e  a b l e  t o  t i l l  and p l a n t  i n  a  more complete and t i m e l y  

manner t h e r e  a r e  no,  o r  few, c o n s t r a i n t s  on t h e  o p e r a t i o n  o r  t i m i n g  o f  

t h e  land p r e p a r a t i o n  o p e r a t i o n .  

Comparing t h e  wet and d r y  s e a s o n s ,  y i e , l d s  p e r  h e c t a r e  were 

h i g h e r  d u r i n g  t h e  d r y  season  even though t h e  wet season  was t h e  main 

crop.  The h i g h e r  y i e l d  p e r  h e c t a r e  i n  t h e  d r y  s e a s o n  seems c l o s e l y  

a s s o c i a t e d  w i t h  h i g h e r  l e v e l s  of f e r t i l i z e r  and p e s t i c i d e  u s e ,  g r e a t e r  

weed c o n t r o l ,  v a r i e t y  s e l e c t i o n ,  i n c l u d i n g  t h e  and u s e  o f  s h o r t  



d u r a t i o n  r i c e  v a r i e t i e s  and i r r i g a t i o n .  Also,  day l e n g t h  and s u n s h i n e  

hours  a r e  h i g h e r  i n  t h e  d r y  season .  However, t h e  d i f f e r e n c e s  i n  y i e l d  

were minor. The d r y  season  paddy p r i c e ,  however, was lower than  t h e  

wet season p r i c e  and t h e  n e t  e f f e c t  was t h a t  farm income was h i g h e r  i n  

t h e  wet season .  

The major s o u r c e  of income f o r  t h e  fa rmers  surveyed was r i c e  

farming. Farm income r e p r e s e n t e d  73 p e r c e n t  of t o t a l  income i n  t h e  

I wet season  and 72  p e r c e n t  i n  t h e  d ry  seaeon.  Off-farm income 

c o n t r i b u t e d  18 p e r c e n t  i n  t h e  wet season  and 15 p e r c e n t  i n  t h e  d r y  

season of t o t a l  income w h i l e  non-farm income added a n o t h e r  9 p e r c e n t  

and 13 p e r c e n t  i n  t h e  wet and d r y  season r e s p e c t i v e l y .  Nearly a l l  

farmers  worked off-farm a s  w e l l  a s  on t h e i r  own farms and many were 

involved i n  non-f arm employment. T r a n s p l a n t i n g  and h a r v e s  t i n g  were  t h e  

primary of f-farm work a c t i v i t i e s  a v a i l a b l e  t o  wage e a r n e r s .  Of f-farm 

income depends on t h e  off - farm employment a v a i l a b l e  i n  each  season .  

The s tudy  showed t h a t  t h e r e  were many f a c t o r s  a f f e c t i n g  

thc: l e v e l  of income. Asse t  o r  w e a l t h  p o s i t i o n ,  farm s i z e ,  l e v e l  of 

p r i c e s ,  p a t t e r n  of  l a b o r  use  and p r o d u c t i o n  e f f i c i e n c y  a l l  had an 

impact on incomes. There were impor tan t  d i f f e r e n c e s  between f a c t o r s  

i n f l u e n c i n g  income i n  t h e  two seasons .  T r a c t o r  ownership  and use  i n  

land p r e p a r a t i o n  a l s o  appeared t o  a f f e c t  income l e v e l s  s i g n i f i c a n t l y .  

Examining p roduc t ion  c o s t s  and r e t u r n s  i n  t h e  wet season  

showed t h a t  t h e  h i g h e s t  c o s t s  f o r  t r ac to r -owning  f a m e  were l a b o r  and 

c u r r e n t  i n p u t s  w h i l e  f o r  t r a c t o r - h i r i n g  farms t h e  g r e a t e s t  c o s t s  were 



expended on l a b o r  and land.  In  t h e  d r y  season ,  t h e  l e v e l  of 

expendi tu re  f o r  both  t ractor-owners  and t r a c t o r - h i r e r s  was n e a r l y  

eque l .  During both  seasons ,  both  t r a c t o r  owners and h i r e r s  s p e n t  on ly  

a  smal l  p r o p o r t i o n .  of t h e i r  t o t a l  o u t l a y  on t r a c t o r  s e r v i c e s .  There 

were, however, major  d i f f e r e n c e s  i n  t o t a l  p r o d u c t i o n  c o s t s  be tween t h e  

two wheel and four-wheel  t r a c t o r  farms. 

The heavy r e l i a n c e  on i n p u t  u s e  and t h e  high c o s t  of l a b o r  

r e l a t i v e  t o  t h e  c o s t s  of t r a c t o r s  were impor tan t  f i n d i n g s .  T r a c t o r s  

play'zd a  major r o l e  i n  land p r e p a r a t i o n  b u t  o n l y  t o  a  l e s s e r  d e g r e e  i n  

wate t pumping and t r a n s p o r t .  However t h e s e  c o s t s  were r e l a t i v e l y  s m a l l  

compared t o  t h e  c o s t  of l a b o r  f o r  t r a n s p l a n t i n g ,  f e r t i l i z i n g ,  i n s e c t i d e  

a p p l . i c a t i o n ,  weed c o n t r o l  and h a r v e s t i n g .  Farmers i n d i c a t e d  t h a t  t h e  

major advantages  of the  t r a c t o r  were t h a t  i t  saves  t ime ,  plows d e e p e r ,  

and produces a  b e t t e r  q u a l i t y  seedbed than animal  o r  human methods a s  

w e l l  a s  e a s i n g  the  p h y s i c a l  burdens a s s o c i a t e d  wi th  land p r e p a r a t i o n .  

P e r h ~ p s  t h e  most impor tan t  index of t r a c t o r  accep tance  a s  a  pr imary 

t o o l  f o r  land p r e p a r a t i o n  i s  t h a t  i t  was cheaper  than the  a l t e r n a t i v e  

which i n  Suphanburi ,  was animal power. 

The h i r i n g  o u t  of t r a c t o r s  g e n e r a t e d  n e a r l y  20 p e r c e n t  of t h e  

household income of farmers  who were engaged i n  t h i s  a c t i v i t y .  

The n e t  e f f e c t  of  t r a c t o r  use  f o r  land p r e p a r a t i o n  i s  t o  

i n c r e a s e  income. Combined wi th  o t h e r  types  of new technology -- 
f e r t i l i z e r ,  HYVs, e t c .  --- the  n e t  r e s u l t  may be an i n c r e a s e  i n  o u t p u t ,  

a l though t h e  s e p a r a t e  c o n t r i b u t i o n  of mechan iza t ion  i s  d i f f i c u l t  t o  



i s o l a t e .  I f  the  r i c e  p r i c e  does not  change, t h i s  means an i nc rease  i n  

income. 

Fac tor  sha re  a n a l y s i s  demonstrated t h a t  the sha re  of l abo r  and 

management were r e s p e c t i v e l y  5 percent  and 6 percent  lower on 

t r a c  tor-owning farms when compared t o  t r a c t o r - h i r i n g  farms. 

Conversely,  the share  of land and c a p i t a l  was r e spec t ive ly  2 percent  

and 6 percent  h igher  on tractor-owning farms. The sha re  of c a p i t a l  was 

a l s o  r e l a t i v e l y  smal le r  than the  l a b o r  sha re  of income. One 

impl ica t ion  of t h i s  i s  t h a t  a1  though investments  i n  mechanization may 

we11 be j u s t i f i e d  f o r  t h e i r  p o s i t i v e  e f f e c t s  on p roduc t iv i t y ,  

mechanization i s  more advantageous t o  the  owners of c a p i t a l  than t o  t h e  

owners of labor .  E s s e n t i a l l y  mechanization r e d i s t r i b u t e s  some of t h e  

income share  of l abor  t o  c a p i t a l .  Also, the  management o r  p r o f i t  

r e s idua l  i s  a l s o  r e d i s t r i b u t e d  towards c a p i t a l  a l though t h i s  w i l l  have 

l e s s  e f f e c t  on ea rne r s  shares .  

Among t r a c t o r  c l a s s e s ,  t h e r e  were minor d i f f e r e n c e s  i n  t h e  

e a r n e r  shares  going t o  h i r ed  labor .  Labor ' s  s h a r e  was only 1  percent  

lower on the  tractor-owning farms. 

The r e s u l t s  of the  income func t ion  ana lyses  i nd i ca t ed  t h a t  

mechanized land p repa ra t i on  had no e f f e c t  on o v e r a l l  income. Family 

labor  was used i n  both off-farm and non-farm income gene ra t i ng  

a c t i v i t i e s  and t h i s  may have compensated farms wi th  smal l  c rop  incomes. 



Although e x a c t  f i g u r e s  on t h e  impact  o f  m e c h a n i z a t i o n  on 

income d i s t r i b u t i o n  c a n  o n l y  be  s u g g e s t i v e  i t  i s  d i f f i c u l t  t o  c o n c l u d e  

t h a t  income i n e q u a l i t y  e x i s t s  among t r a c t o r  o w n e r s h i p  g roups .  Even 

though t r a c t o r  - owning f a rms  s p e n t  more t ime  u s i n g  t r a c t o r s  t h a n  

t r a c t o r  - h i r i n g  f a r m s ,  t h e r e  were  o n l y  m i n o r  d i f f e r e n c e s  i n  t h e  u s e  o f  

o t h e r  i n p u t s .  The G i n i  c o e f f i c i e n t  f o r  a l l  t r a c t o r  g r o u p s  showed 

d i f  Eerences  i n  income i n e q u a l i t y  i n  b o t h  t h e  w e t  and d r y  s e a s o n s .  When 

o f f - f a rm and non-fanu income a r e  added t o  fa rm c r o p  income,  however ,  

t h e r e  does  n o t  a p p e a r  t o  be any income i n e q u i t y  be tween 2-wheel and 

sma'll 4-wheel t r a c t o r  u s e r s .  Work o u t s i d e  t h e  h o u s e h o l d ,  supp lemen ted  

and s t a b i l i z e d  t h e  income of  t h e  i n d i v i d u a l  f a r m e r .  I t  was e v i d e n t  

f r o n ~  t h i s  s t u d y  t h a t  t h e  p a t t e r n  o f  income d i s t r i b u t i o n  among v a r i a r s  

fa rn ie r  g r o u p s  became more e q u a l  when t o t a l  o f f - f a r m  and non-fanu income 

were c o n s i d e r e d .  The r e s u l t s  s u p p o r t  t h e  h y p o t h e s i s  t h a t  t h e r e  a r e  no  

ma jo r  d i f f e r e n c e s  i n  t h e  t o t a l  income s h a r e s  o f  t h e  r e s p o n d e n t  c l a s s e s  

i n  t he  s u r v e y .  However, i t  s h o u l d  b e  remembered t h a t  a l l  t h e  f a rms  i n  

t h e  s u r v e y  a r e  r e l a t i v e l y  homogenous i n  t e rms  o f  fa rm s i z e ,  t e n u r e  and  

a c c e s s  t o  w a t e r .  A l s o ,  t h e  t e c h n i c a l  d i f f e r e n c e s  be tween 2-wheel and 

4-wheel t r a c t o r s  i n  te rms  of  power ( r a n g i n g  from 7 t o  20 HP) and 

pe r fo rmance  a r e  min ima l .  

The r o l e  o f  non-farm and o f f - f a r m  income i n  m i t i g a t i n g  income 

i n e q u a l i t y  i s  c r u c i a l .  Th i s  of c o u r s e  d e p e n d s  on t h e  e x i s t e n c e  o f  

t h e s e  j o b s ,  whe the r  found l o c a l l y ,  i n  Bangkok o r  a b r o a d .  A l so ,  i t  

shou ld  be  n o t e d  t h a t  m e c h a n i z a t i o n  i s  a  g r a d u a l  b u t  dynamic p r o c e s s  and 

t h a t  s i n c e  Suphanbur i  h a s  b e e n  a  h i g h l y  mechanized  a r e a  f o r  somet ime,  

many a d j u s t m e n t s  w i l l  have  a l r e a d y  t a k e n  p l a c e .  T h i s  s t u d y  was l i m i t e d  



t o  a  comparison of d i f f e r e n t  t y p e s  o f  mechan iza t ion ,  t h e  a r e a  a l r e a d y  

b e i n g  t o o  mechanized t o  a l l o w  a  comparison of animal and mechanized 

farms.  

I m p l i c a t i o n s  

The fo l lowing  p o l i c y  i m p l i c a t i o n s  emerged from t h e  s tudy .  

1. Farmers i n  t h e  s tudy  a r e a  have r e l a t i v e l y  low l e v e l s  of  

c a p i t a l  s t o c k  which i n d i r e c t l y  r e s u l t  i n  p r o d u c t i o n  i n e f f i c i e n c i e s  and 

lower l e v e l s  of  farm income. Government should  p rov ide  i n c e n t i v e s  and 

o p p o r t u n i t i e s  t o  f a rmers  t o  encourage c a p i t a l  inves tment  i n  farm 

machinery and implements i n  o r d e r  t o  f u l l y  u t i l i z e  new t e c h n o l o g i e s .  

Th i s  would b r i n g  about  h i g h e r  y i e l d s ,  i n c r e a s e d  income and i n d i r e c t l y  

s t i m u l a t e  sav ings .  

2. Due t o  low l e v e l s  of p r o f i t ,  f.armers a r e  f o r c e d  t o  borrow 

money t o  c a r r y  them through t h e  n e x t  p r o d u c t i o n  season.  Funds from 

' l o a n  s h a r k s '  a r e  r e a d i l y  a v a i l a b l e  a t  v e r y  h i g h  i n t e r e s t  r a t e s  and 

'because of t h e  l a c k  of a l t e r n a t i v e  s o u r c e s ,  f a rmers  have d i f f i c u l t y  

r epay ing  t h e s e  d e b t s .  Government l o a n s  should  be made a v a i l a b l e  t o  

f a rmers  a t  r e a s o n a b l e  r a t e s .  Th i s  would f a c i l i t a t e  modern iza t ion  of 

the  a g r i c u l t u r a l  s e c t o r .  

3. Machinery and o t h e r  modern t e c h n o l o g i e s  a r e  o f t e n  employed 

in r i c e  ~ r o d u c t i o n .  Two-wheel and s m a l l  4-wheel t r a c t o r s ,  however, 
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were only  u t i l i z e d  d u r i n g  t h e  f i r s t  phase  of  t h e  p r o d u c t i o n  p r o c e s s  and 

a r e  l a r g e l y  i d l e  f o r  t h e  r e s t  of  t h e  y e a r .  The r e n t i n g  o u t  o f  machines  

is  on ly  p o s s i b l e  a f t e r  t h e  machine owners' own farm h a s  been compleeed. 

Thus t h e r e  i s  a  need t o  f i n d  ways and a p p l i c a t i o n s  whereby machines  c a n  

g e n e r a t e  income d u r i n g  t h e  o f f  season .  

4. Mechanized l and  p r e p a r a t i o n  had a  p o s i t i v e  impact  on t h e  

income of a l l  e a r n e r s .  The g e n e r a l  i n c r e a s e  i n  t h e  s h a r e  of  o p e r a t o r s ,  

however, was r e l a t i v e l y  l a r g e r  than t h e  i n c r e a s e  i n  t h e  s h a r e  of  t h e  

l a n d l o r d  and t h e  h i r e d  l a b o r e r s ,  i n d i c a t i n g  t h a t  farm o p e r a t o r s  who 

provided management and used t h e i r  own l a b o r  were t h e  l a r g e s t  

r e c i p i e n t s  of t h e  b e n e f i t s  d e r i v e d  from t r a c t o r  u s e  i n  l and  

p r e p a r a t i o n .  To i n c r e a s e  t h e  w e l f a r e  of s m a l l  f a r m e r s ,  i n v e s t m e n t s  i n  

t r a c t o r s  f o r  land p r e p a r a t i o n  a r e  j u s t i f i e d .  

5. However, a l t h o u g h  no d a t a  i s  p r e s e n t e d  i n  t h i s  t h e s i s ,  

non-earners (sometimes l a b o r e r s  o r  f a rmers  d i s p l a c e d  i n  t h e  

mechan iza t ion  p r o c e s s )  may be  n e g a t i v e l y  a f f e c t e d .  Provided o f f -  and 

non-farm jobs  e x i s t  t h e r e  i s  some. ev idence  t h a t  t h e s e  non-farm income 

s o u r c e s  compensate f o r  a  f a l l  i n  c r o p  income. Maximization of s o c i a l  

w e l f a r e  i m p l i e s  t h a t  p o l i c i e s  t o  m a i n t a i n  o r  c r e a t e  s u f f i c i e n t  non-farm 

emp:loyment o p p o r t u n i t i e s  should  run  p a r a 1  l e l l y ,  o r  i d e a l l y  i n  advance,  

of mechan iza t ion  promotion p o l i c i e s .  

6. I n e q u a l i t y  i n  income d i s t r i b u t i o n  among fa rmer  o p e r a t o r s  

was d i f f i c u l t  t o  q u a n t i f y .  There appeared t o  be  l e s s  income i n e q u a l i t y  

w i t h i n  t h e  t r a c t o r  owning c l a s s  than among t h e  t r a c t o r  h i r e r s ,  a l t h o u g h  



t h e  d i f f e r e n c e s  were r e l a t i v e l y  minor. O v e r a l l ,  i t  seems t h a t  

ad jus tment  t o  t h e  two types  of mechan iza t ion  (2-wheel and s m a l l  4-wheel 

t r a c t o r s )  has  fo l lowed a  reasonab ly  s i m i l a r  p a t t e r n  and t h a t  

mechan iza t ion  has  n o t  produced a  g r o s s l y  u n e q u a l i t a , r i a n  d i s t r i b u t i o n  of  

income, a t  l e a s t  among t h e  remain ing  f a r m e r s  i n  a  r e l a t i v e l y  p rosperous  

a r e a  w i t h  c l o s e  p rox imi ty  t o  non farm employment. 
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Appendix Table  1. D e r i v a t i o n  of f a c t o r  and e a r n e r ' s  s h a r e s  

-. . V a r i a b l e  V a r i a b l e  Code 

A. P r o d u c t i o n  Cost  

1. T o t a l  c u r r e n t  i n p u t  1 

2. T o t a l  l a b o r  

- f a m i l y  12 
- h i r e d  

2 

3. T o t a l  land r e n t  
C3 

- owned land 13 
- r e n t e d  land 

4 ,  C a p i t a l  i n t e r e s t  and r e n t a l  
pa id  

- owned c a p i t a l  

- h i r e d  c a p i t a l  P4 

5. T o t a l  c o s t  C 

6. T o t a l  paid-out  c o s t  P  

* 

B. T o t a l  o u t p u t  0  

C. Gross  v a l u e  added V = O -  1 

D. Gross  f a m i l y  f a c t o r  income 

E. R e s i d u a l  R = O - C  



I 

Appendix Table  2. Devivat ion of  o u t p u t  and income s h a r e s .  

- 
Var i a b  l e  Output Value added Family Income 

s h a r e  s h a r e  

F a c t o r  s h a r e s :  - 
1. C u r r e n t  i n p u t  Cl 10 

2. Labor C2/0 

3. Land C3 /O 

4. C a p i t a l  c4 10 

5. Res idua l  R / O  

T o t a l  100 100 100 

Earner  Shares :  

1. C u r r e n t  i n p u t  C /O - 
1  

2. Hired l a b o r  P2/0 P2/V 

3. Landlord p3 10 P,/V 

4. Hired c a p i t a l  P1/O P4/V 

S. O p e r a t o r  Y / O  Y / v  

T o t a l  10 0  100 



Appendix Tab le  3. D i s t r i b u t i o n  of n e t  farm income by income and t r a c t o r  ownership  c l a s s  and type  o f  t r a c t o r  used ,  
1981-82, Wet season ,  Suphapbur i ,  Tha i l and .  

Net 
Income 

farm 
C l a s s e s  

Under 5000 

5000 - 9999 

10000 - 14999 

15000 - 19999 

20000 - 24999 

25000 - 29999 

30000 - 34999 

35000 - 39999 

40000 - 44999 

45000 - 49999 

50000 - 54999 

Over 55000 

Type o f  t r a c t o r  T r a c t o r  o v n e r s h i p  c l a s s  
Four-wheel t r a c t o r  Two-wheel t r a c t o r  Owned-trac t o r  H i r e d  t r a c t o r '  

No. of farm Income No. o f  farm Income No. o f  farm Income No. o f  farm Income, 



Appendix T a b l e  4. D i s t r i b u t i o n  of  n e t  farm income by income and t r a c t o r  ownershup c l a s s  and 
t r a c t o r  u s e ,  Dry s e a s o n ,  1 9 8 2 ,  S u p h a n b u r i ,  T h a i l a n d .  

Net farm Type of t r a c t o r  T r a c t o r  ownersh ip  
Income c l a s s  Four-wheel t r a c t o r  . - Two-wheel t r a c t o r  f a r m  Owned t r a c t o r  H i r e d  t r a c t o r  

No. o f  farm Income No. o f  farm Income No. of  farm Income No. o f  farm Income 

Under 5000 29.23 5.81 27.56 61.79 16.67 3.35 50.00 17.14 

5000 - 9999  55.38 20.58 57.73 28 .58  43.24 19.15 80 .30  51.85 

25000  - 29999  90.76 73 .90  97.89 94.54 93.64 83 .45  - - 
30000 - 34999  96.91 90 .29  98.68 96 .88  97.61 93.01 - - 
35000 - 39999  98.45 94 .88  - - 98.40 95.18 - - 
Over 40000  100 1 0 0  1 0 0  100  1 0 0  1 0 0  - - 



Appendix Table 5. Dis t r ibut ion  of ne t  farm income by income and t r a c t o r  ovnerahip c l a s s ,  Wet seaaon, 
1981-82, Suphanburi, Thailand. 

Net farm 
Tractor ownershir, Income c l a s s  

(NNFI) 4T( 0 )  2T(O) 4T(H) 2T(H) 
No.of farm Income No. of  farm Income No. o f  farm Income No. o f  farm Income 

Under 5000 6.25 0 .73  13.95 2.03 33.33 10.66 27.66 7.76 

5000 - 9999 18.75 3.22 24.42 6.92 54.16 23.68 74.47 51.75 

10000 - 14999  37.50 15.50 45.35 22.34 70.83 41.18 91.49 72.75 

15000 - 19999 58.33 31.59 74.42 53.56 79.16 . 53.93 95.75 84.62 

20000 - 24999 64.58 37.18 83.72 66.37 91.6 76.77 - - 

25000 - 29999 66.6 39.84 93.02 82.13 95.83 97.88 91.86 

30000 - 34999 74.99 50.92 93.35 86.78 - - 100 100  

Over 55000 100 1 0 0  1 0 0  10Q - - - 
c. 
N 
h 



Appendix Table 6; D i s t r i b u t i o n  o f  n e t  farm income by income and t r a c t o r  ownership c l a s s ,  1982 Dry season,  
S i ~ p h a n b u r i  ,Thai land. 

Net farm Tractor own era hi^ 
Income c l a s s  4T(  0 ) 4T(H) 2T (H) 

No. o f  farm Income No. o f  farm Income No. o f f a r m  Income No. o f f a r m  Income 

Under 5000 96.67 

5000 - 9999 42.86 

10000 - 14999 50.00 

15000 - 19999 73.81 

20000 - 24999 78.57 

25000 - 29999 85.71 

30000 - 34999 95.23 

35000 - 39999 96.67 93.60 - - - - - 
Over 40000 100 100 100 100 - -- - 



Appezdix Tgble 7: D i s t r i b u t i o n  of farm household income by income and t r a c t o e r  ownership c l a s s  
1981-82 Wet season ,  ~ u p h a n b u r i ,  Tha i land .  

Farm household T r a c t o r  ownership 
Income 4T(  0)  2T( 0)  4T(H) 2T(H) 

(NNI No. of  farm Income No. o f  farm Income No. o f  farm income No. o f  farm Income 

Under 5000 4.17 0.42 5.81 0.72 8.3 2.09 12.77 3.17 

5000 - 9999 10.42 2.06 10.46 2.34 25.00 9.70 42.56 19.92 

10000 - 14999 27.09 9.01 34.88 16.66 34.17 33.09 69.96 42.20 

15000 - 19999 47.92 21.76 56.97 34.41 75.00 55.33 87.74 69.43 

20000 - 24999 58.34 30.15 73.25 50.80 83.33 65.74 89.37 72.82 

25000 - 2999 62.51 34.17 82.55 62.04 91.66 80.04 93.63 81.43 

30000 - 34999 66.69 38.72 88.36 71.05 - - - - 
35000 - 39999 

40000 - 44999 

45000 - 49999. 

50000 - 54999 

55000 - 59999 

60000 - 64999 

65000 - 69999 

Over 70000 



Appendix Tab le  8.. D i s t r i b u t i o n  o f  household income by income and t r a c t o r  ownership  c l a s s ,  1982, 
Suphanbur i ,  Tha i l and .  

Farm T r a c t o r  ownership 
Household Income 4 ~ ( 0 )  2T( 0 )  4T(H) 2T(H)  

(NNI No. o f  farm Income No. o f  farm Income No. o f  farm Income No. o f  farm Income 

Under 5000 9.52 1.38 9.52 1.93 27.90 8.37 26.09 6.51 

5000 - 9999 35.71 12.43 32.14 13.41 53.48 24.66 52.18 20.84 

10000 - 14999 50.00 22.12 55.45 32.35 67.43 40.71 69.57 36.31 

15000 - 19999 66.67 39.42 76.19 54.87 93.34 86.40 78.26 48.20 

20000 - 24999 73.81 48.67 83.33 65.06 - - 86.95 63.63 

25000 - 29999 83.33 64.36 90.47 72.98 97.67 92.05 91.30 73.46 

30000 - 34999 92.15 82.81 94.04 83.10 - - 95.65 83.78 

35000 - 39999 97.61 93.02 97.61 93.69 100 100 - - 
40000 - 44999 - - 100 100 - - - - 

Over 45000 100 100 - - - - 100 100 



Appendix Table  9. Land c o s t  by t r a c t o r  ownership ,  1981-82 wet  s e a s o n ,  
Suphanburi ,  Tha i land .  

T r a c t o r  ownership 

4T(O) 2T(O) 4T( H) 2T(H) 

- - 

Land h o l d i n g  ( h a )  249.27 383.14 

C u l t i v a t e d  land (ha)  197.04 316.64 

Land c o s t  (bah t / h a )  

Rent i n  land 41 3  92 8 

- cash  135 234 

- paddy 27 8  694 

Imputed owned land 2274 1855 

T o t a l  land c o s t  268 8  2837 



Appendix Table  10 .  Land c o s t  by t r a c t o r  ownership ,  1982  dry s e s o n ,  
Suphanburi ,  Tha i land .  

Trac tor  ownership 

4T(O) 2T(O) 4T( H) 2T(H) 

Land h o l d i n g  ( h a )  258 .16  

C u l t i v a t e d  land ( h a )  223.28 

Land c o s t  ( b a h t l h a )  

Rent i n  land 174 

- c a s h  3 8 

- paddy 136 

Imputed owned Land 1909 

T o t a l  land c o s t  2083 



A p p e n d i x  T a b l e  11. L a b o r  c o s t  p e r  h e c t a r e ,  by  t r a c t o r  o w n e r s h i p ,  
1 9 8 1 1 8 2  w e t  s e a s o n ,  S u p h a n b u r i ,  T h a i l a n d .  

T r a c t o r  o w n e r s h i p  

4T(O) ~ T ( O )  4T(H) 2T(H) 

bah  t l h a  

L a b o r  u s e d  w i t h  t r a c t o r s  
l a n d  p r e p a r a t i o n  

- f a m i l y  
- h i r e d  

L a b o r  u s e d  w i t h  m a c h i n e s  
f o r  a l l  a c t i v i t i e s  

- f a m i l y  
- h i r e d  

L a b o r  u s e d  w i t h o u t  m a c h i n e s  

- f a m i l y  
- h i r e d  

T o t a l  i m p u t e d  c o s t  1 0 4 1  1 2 3 3  1 1 6 9  

T o t a l  p a i d  o u t  c o s t  1486 1337 1 3 6 9  



Appendix Table  12. Labor c o s t  p e r  h e c t a r e ,  by t r a c t o r  ownership ,  
1982 d ry  s e a s o n ,  Suphanbur i ,  Tha i l and .  

T r a c t o r  ownership  

4T ( 0 )  2T(O) 4T( H) ~ T ( H )  

Labor u s i n g  t r a c t o r  f o r  land 
p r e p a r a t i o n  

- f a m i l y  
- h i r e d  

Labor u s i n g  machine f o r  
a  

a l l  a c t i v i t i e s  

- f a m i l y  
- h i r e d  

bah t / h a  

Labor w i t h o u t  machines 

- f a m i l y  756 885 978 140 1 
- h i r e d  1510 1291 15 37 1073 

T o t a l  imputed c o s t  ' 1110 1106 1067 1531 

T o t a l  pa id  o u t  c o s t  1531 131 5  1628 1178 

a 
I n c l u d i n g  p l a n t i n g ,  c u l t i v a t i n g ,  i r r i g a t i n g ,  t r a n s p o r t i n g ,  m i l l i n g  

and m a r k e t i n g .  



Appendix Tab le  13.  C a p i t a l  c o s t  by t r a c t o r  o w n e r s h i p ,  1981-82 we t  s e a s o n ,  
S u p h a n b u r i ,  T h a i l a n d .  

T r a c t o r  owner sh ip  

4T(O) 2T(O) 4T( H ) ZT( H 

T r a c t o r  

T r a c t o r  work ( h r s / h a )  25 
Imputed owned t r a c t o r  

c o s t  ( b a h t / h a )  81 8  

P a i d  o u t  h i r e d  t r a c t o r  
( b a h t  / h a )  - 

Market  r e n t  ( b a h t / h a )  1250 

Machine 

Imputed machine c o s t  
( b a h t / h a )  532 

P a i d  o u t  machine  
( b a h t / h a )  174 

Market r e n t  ( b a h t / h r )  60 

T o t a l  

Pa id  o u t  ( b a h t / h a )  5  3 2  555 962 992 
Imputed c o s t  ( b a h t l h a )  1351 1554 418 260 



Appendix Tab le  14. C a p i t a l  c o s t  by t r a c t o r  ownersh ip ,  1982 d r y  s e a s o n ,  
Suphanbur i ,  T h a i l a n d .  

T r a c t o r  ownership  

T r a c t o r  

T r a c t o r  hours  worked 
( h r s l h a )  2 2 24 

Imputed c o s t  f o r  t r a c t o r  
( b a h t l h a )  750 85 1 

Pa id  o u t  c o s t  f o r  h i r e d  
t r a c t o r  ( b a h t l h a )  - - 

Market r e n t  (bah t / h a )  1250 1250 

Other  machines 

Paid  o u t  2 20 23 2 
Imputed owned 47 0 36 2 
Market r e n t  ( b a h t l h r s )  60 60 

T o t a l  

Pa id  o u t  c o s t  ( b a h t l h a )  220 23 2 1029 11 67 
Imputed c o s t  (bah t / h a )  1221 1213 29 5 27 4 P 

bJ 
bJ 



Appendix Table 15. Material  input  and y i e l d  per hectare  by t r a c t o r  ownership 
c l a s s ,  1981-82 wet seaeon, Suphanburi, Thailand. 

Tractor ownership 

Seed (kg/ha) 
(bah t /ha)  

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

p e s t i c i d e  (kg/ha) 
(bahtlha) 

O i l  and Fuel (baht/ha) 

Total mater ia l  input (bahtlha)  

Yield (kg/ha) 
(bah t /ha)  



Appendix  T a b l e  16 .  M a t e r i a l  i n p u t  and y i e l d  p e r  h e c t a r e  by t r a c t o r  o w n e r s h i p  
c l a s s ,  1982  d r y  s e a s o n ,  S u p h a n b u r i ,  T h a i l a n d .  

T r a c t o r  o w n e r s h i p  

4T(O) 2T(O) 4T(H) 2T(H) 

Seed ( k g / h a )  
(bah  t / h a )  

F e r t i l i z e r  ( k g / h a )  
(bah  t / h a )  

P e s t i c i d e  ( k g / h a )  
(bah  t / h a )  

O i l  and F u e l  ( l i t / h a ) ( a )  
( b a h t / h a )  

T o t a l  m a t e r i a l  i n p u t  
(bah t / h a )  

Y i e l d  ( k g / h a )  

Value  ( b a h  t / h a )  




