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Contract Xo. AID/ta-c-1131 

Pro jec t  T i t l e  and Coctract Number 

Daniel G. S i s l e r  Cornell  Universi ty 

P r inc ipa l  Inves t iga to r  and Contractor 

Department of Agr icu l tu ra l  Econonics, Cornell  Universi ty,  I thaca ,  IT. Y. 14853 

Contractor 's  Address 
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Ccntract Period (as  amended) From-To i'sporting Period From-To 

Tota l  Expenditures and Obligat ions - 
Through Previous Contract Year $110,060.83 

To ta l  Expenditures - and Obligations For 
Current Contract Year $122,744.17 

The major t h r u s t  of t h i s  cont rac t  involves ana lys i s  of primary da ta  
co l l ec ted  i n  t5e Phi l ippines ,  Indonesia and India .  The c e n t r a l  ob jec t ive  
of t h e  research i s  t o  appra ise  how the  adoption of a g r i c u l t u r a l  technology 
inf luences  income d i s t r i b u t i o n  and the  demand and supply of a g r i c u l t u r a l  
labor.  \Jerk i n  t h e  Phi l ippines  was conducted i n  col labora t ion  with the  
In te rna t iona l  Rice Research I n s t i t u t e .  At t he  beginning of t h e  r epor t ing  
period, primary da ta  had been co l l ec ted  i n  t h e  Ph i l ipp ine  provinces of 
Lagma and Centra l  Luzon. A l l  farmers involved i n  t h i s  s tudy were engaged 
i n  t h e  production of r i c e .  Dcring t h e  p a s t  year ,  t h e  d a t a  has been anal- 
yzed and t h e  r e s u l t s  organized i n  preliminary manuscript form. Several  
p r a c t i c a l  concl-usions have been reached. A s  technological  change increased 
production, landlords,  tenants ,  and l and less  laborers  a l l  gained i n  abso- 
l u t e  terms. I n t e r e s t i n g l y ,  t h e  share  of ga ins  accruing t o  landlords  
declined while t h a t  of tenants  and h i red  labor  increased. A s  land-holders' 
incones increased because of new technology and land reforms, h i red  labor  
was s u b s t i t u t e d  f o r  family l abc r ,  r e s u l t i n g  i n  g r e a t e r  demnd f o r  h i red  
labor and a consequent increase  i n  h i red  l abor ' s  share  of r i s i n g  output.  
The ana lys i s  a l s o  provided use fu l  information concerning how t h e  adoption 
of technology a f fec ted  the  demand f o r  purchased inputs .  The a n a l y t i c a l  
framework developed f o r  t h e  Phi l ippines  makes a subs tant ive  cont r ibut ion  
t o  work on t h e  theory of production and d i s t r i b u t i o n .  

F ie ld  work i n  Indonesia has been ca r r i ed  on i n  a s soc ia t ion  with the  
Agr icul tura l  Develcpment Council and t h e  Indonesia11 Bgxo-Economic Survey. 
A t  t h e  t i m e  of t h i s  r epor t ,  nine months' of d e t a i l e d  d a t a  has been co i l ec ted  



i n  one c o a s t a l  v i l l a g e  of Java with supplementary da ta  from twa a ther  
coas ta l  v i l l a g e s .  Rice cul t iva t5on is t h e  primary income earning a c t i v i t y  
of t h e  main v i l l a g e .  The work i n  Indonesia concentrates on the  i d e n t i f i -  
ca t ion  of forces  whish inf luence  the  supply of a g r i c u i t u r a l  labor.  Factors  
such a s  age and sex composition of households g rea t ly  inf luence  decis ions  
concerning a g r i c u l t u r a l  prodoction p rac t i ces  and the  adoption of technolog-, 
i c a l  improvements. ?reliminary f indings  ind ica te  t h a t  household labor  a l lo -  
ca t ion  decisions a i e  importantly a f fec ted  by con t ro l  over prcduction a s s e t s ,  
a v a i l a b i l i t y  of c r e d i t ,  and t h e  exis tence  of off-farm employment opportun- 
i t i e s .  The supply cf var ious  c l a s s e s  of a g r i c u l t u r a l  labor  can be an 
important de te r ren t  t o  t h e  adopticn of technology and hence bear  d i r e c t l y  
on income d i s t r i b u t i o n .  

The research i n  India concentrates on how t r a c t o r  mechanization in f lu -  
ences t h e  demand f o r  a g r i c u l t u r a l  labor  and decis ions  concerning enterprise 
combinations. This p ro jec t  w i l l  synthesize the  demand ar,d supply f a c e t s  of 
how a s p e c i f i c  a g r i c u l t u r a l  innovetion a f f e c t s  t h e  a l l o c a t i o n  of family 
and h i red  a g r i c u l t u r a l  labor.  Data c o l l e c t i o n  In  India  began i n  February, 
1976 i n  four  cen te r s  i n  Chit toor D i s t r i c t .  
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Analysis of Direct  and I n d i r e c t  Ef fec t s  of TechnolcgicaL 
Change i n  Agr icul ture  

Contract No. AID/ta-c-1131 

Daniel G.  S i s l e r  
Direc tor  

E. P ro jec t  Objectives: 

The broad ob jec t ives  of the  p ro jec t  a r e  t o  analyze (1) input-output 

r e l a t ionsh ips  of var ious  technologies under d i f f e r i n g  cocdi t ions ,  and (2) 

a g r i c u l t u r a l  labor  supply and its i n t e r a c t i o n  with changicg a g r i c u l t u r a l  

technologies. In teg ra t ing  these  two ob jec t ives ,  the  p ro jec t  13 designed 

t o  der ive  implicat ions concerning the  impact technological  change has on 

income .-.~- . d i s t r i b u t i o n .  

Our aim is  t o  understand income d i s t r i b u t i o n  e f f e c t s  on d i r e c t  p a r t i -  

c ipants  and t o  der ive  pol icy  impl ica t io i~s  f o r  r a i s i n g  the  incomes of the  

r u r a l  poor. Other i n q u i r i e s  have been made i n t o  how technology a l t e r s  

incone d i s t r i b u t i o n ;  however, t h i s  study provides a unique a n a l y t i c a l  

mechanisn f o r  neasaring r e t u r n s  t o  both p a r t i c i p a n t s  i n  a g r i c u l t u r a l  produc- 

t i o n  and the  share  of increased output  accruing t o  purchased inputs .  Shares 

accruing t o  a g r i c u l t u r a l  labor pose a d i f f i c u l t  dilemma. It can be postu- 

l a t e d  t h a t  the  new technologies increase  demand f c r  l abc r .  It is a l s o  

t r u e  t h a t  in most developing na t ions ,  t h e  supply of a g r i c u l t u r a l  labor has 

been increas ing over time. The i s s u e  is simple i f  only averages of demand 

and supply of labor  a r e  considared, bu t  becomes complex when one dea l s  

with labor  input  f o r  d i f f e r e n t  operat ions,  e spec ia l ly  a t  peak periods of 

production such a s  land prepara t ion  and harvest ing.  A f u r t h e r  complica- 

t i n g  f a c t o r  is  t h a t  t echn ica l  change may p lace  abnormal demands on labor 
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provided by women crea t ing  a  labor bot t leneck based on s c c i a l  r a t h e r  than 

econonic considerat ions.  An a n c i l l a r y  cb jec t ive  of the  p ro jec t  i s  t o  

examine the  in te rconnec t iv i ty  of technica l  change, economic ca :~s idera t ions ,  

and s o c i a l  f a c t o r s  which a l t e r  t h e  choice of e n t e r p r i s e  c o ~ b i n a t i o n s .  

Technological change has been very rapid  i n  r i c e  production i n  t h e  

Phil ippineo hence research  t h e r e  concentrated on t h e  implicat ions of tech- 

nology on t h e  demand f o r  labor.  In  c o n t r a s t ,  t h e  pressure  of t h e  supply 

of labor  is  acute  i n  India  and Indonesia and therefore  i n  these  coun t r i e s  

t h e  research focus w i l l  be on t h e  supply s ide .  

This a n a l y t i c a l  procedure w i l l  be used t o  test two hypotheses. They 

a r e  t h a t  t h e  f a c t o r s  of production w i l l  rece ive  t h e i r  marginal product,  

and t h a t  t h e  r e l a t i v s  share  of labor  and o the r  inpu t s  w i l l  change accord- 

ing  t o  t h e  q u a n t i t i e s  of d i f f e r e n t  k ~ p u t s  applied on t h e  farm. 

The research  on t h e  supply of labor  examines t h e  ways a g r i c u l t u r a l  

households a l l o c a t e  labor  among t h r e e  a c t i v i t i e s ,  i . e .  a g r i c u l t u r a l  pro- 

duction, a c t i v i t i e s  wi th in  the  heme (e.g. ch i ld  ca re  and cot tage  indus- 

t r i e s )  and off-farm employment. The supply of labor  f o r  a g r i c u l t u r a l  

production i s  importantly t i e d  t o  the  a v a i l a b i l i t y  of farm a s s e t s  notably 

land, d r a f t  animals and implements. Work i n  India  s p e c i f i c a l l y  dea l s  

with t r a c t o r  ownership and its e f f e c t  on t h e  supply of labor .  

C. Accomplishments t c  da te :  

1. Findings: 

During t h e  f i r s t  th ree  months of t h e  repor t ing  period,  d e t a i l e d  da ta  

c o l l e c t i o n  was completed i n  t h e  Phi l ippines .  Researchers a t  t h e  Interna-  

t i o n a l  Rice Research I n s t i t u t e  had conducted comprehensive surveys re l a -  

t i n g  t o  the  use of l abor ,  t echn ica l  improvements, and purchased inpu t s  i n  
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Laguna and Central  Luzon provinces. These surveys were conducted i n  1965- 

66 and 1970-71. The survey work conducted under t h i s  contrac t  col lec ted  

s i ~ i l a r  da ta  during 1974-75, thereby providing a t i m e  d i m e n s i o ~  r e l a t i v e  

t o  changing a g r i c u l t u r a l  p r sz t i ces  on the  same farms. It is f e l t  t h a t  

t h i s  da ta  provided a unique bas i s  f o r  t h e  use of production funct icn  anal-  

y s i s  t o  determine how technical  change increases  output and i n  turn  how 

t h i s  added output is divided amongst various c lasses  of labor and what 

contribution each pcrchased input made t o  added output. 

The n a j c r  port icn of the  l a s t  year was spent i n  an2lys is  of t h i s  data.  

Analysis on observed income d i s t r i b u t i o n  shows t h a t  a s  new technologies 

increased production, a l l  soclo-ecocomic c lesses  gained i n  absolute  tens .  

However, the  r e l a t i v e  share  of landlords declined while t h a t  of chemical 

inputs ,  t r a c t o r s  and hired labor increased. She r e l a t i v e  share  of t o t a l  

labor declined because t o t a l  farm employment did n o t  i ac rease  a s  rapidly  

a s  did r i c e  production. Tractor  mechanization contributed t o  a slower 

rete of increase  i n  labor reqcirements but i f  t h i s  innovation is  discounted, 

the  r e l a t i v e  shere  of t o t a l  labor  increased. 

Production function analys is  shows t h a t  changes i n  production elas- 

t i c i t i e s  and r e l a t i v e  shares a r e  s imi la r .  Agr icul tura l  chemicals and 

inputs  in land preparat ion a r e  paid t h e i r  na rg ina l  product. Although t h e  

production e l a s t i c i t y  and r e l a t i v e  share  of land and labor f o r  operat ions 

d i f f e r  subs tan t i a l ly ,  t h e  d i f ference  is l e s s  i n  modern technology than i n  

t r a d i t i o n a l .  It appears t h a t  the  cage r a t e  of laborers  f o r  harvest ing 

operat ions was higher than t h e i r  marginal product i n  t r a d i t i o n a l  technology. 

In  general,  we havs found t h a t  measuring d i s t r i b u t i o n  of benef i t s  of 

technalogical  change among d i r e c t  p a r t i c i p a n t s  is an extremely complex 
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t ask .  Imaginative use  of v a r i a n t s  of Constant E l a s t i c i t y  Production 

funct ions  has made i t  poss ib l e  t o  determine t h e  con t r ibu t ion  of rcore than 

two inpu t s  t o  increased product iv i ty .  Doubts r a i s e d  by previous researchers  

wi th  r e spec t  t o  b e n e f i t s  gained by t h e  r u r a l  poor from new technologies  

have been based upon fragmentary evidence and less a n a l y t i c a l  support  than 

o f fe red  by t h e  present  research.  The work d e f i n i t e l y  shows t h a t  t h e  new 

technologies  can con t r ibu te  t o  inc reas ing  t h e  absolu te  as w e l l  a s  r e l a t i v e  

incomes of r u r a l  poor who p a r t i c i p a t e  i n  a g r i c u l t u r a l  production and t h a t  

t h i s  can be done without  a revolu t ionary  r e d i s t r i b u t i o n  of a s s e t s  i n  t h e  

Phi l ippines .  

The d a t a  c o l l e c t i o n  i n  Indcnesia  is s t i l l  underway. EiGhty-seven 

households i n  a v i l l a g e  on t h e  no r th  coas t  of Cen t ra l  Java were i n t e r -  

viewed. Sample households a r e  being interviewed every month on l abor  

a l l o c a t i o n ,  income and consumption during the  preceding 30 days and it  is 

plznned t o  c o l l e c t  a f u l l  year  of d a t a  covering two r i c e  cyc les .  To d a t e  

i t  bas  no t  been poss ib l e  t o  do any computer ana lyses  of t h e  household d a t a  

al though some simple c l a s s  averages have been ca l cu la t ed  by hand. 

The work i n  Indcnesia  has  emphasized t h a t  household l abor  a l l o c a t i o n  

dec is ions  vary  according t o  t h e  household's c o n t r o l  over t h e  production 

assets. The Indonesian phase of t h e  p r o j e c t  focuses on conceptua l iz ing  

t h e  way househoids a l l o c a t e  t h e i r  l abor  among d i f f e r e n t  a c t i v i t i e s .  The 

a n a l y s i s  d e f i n i t e l y  shows t h a t  t h e r e  are s i g n i f i c a n t  d i f f e r e n c e s  i n  l abor  

a l l o c a t i o n  behavior among t h r e e  c l a s s e s  defined as follows: 1. The 

wea l th i e s t  c l a s s  which c o n s i s t s  of those  households which own and ope ra t e  

a t  l e a s t  .5  hec ta re s  of w e t  r i c e  f i e l d s ;  2. Those which c o n t r o l  w e t  r i c e  

f i e l d s  between .5  and .15 hec ta re s  i n  s i z e ;  and 3. Those who c o n t r o l  less 
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than .15 hectares .  Rigorous ana lys i s  un t h e  f u l l  12 mocths da ta  a r e  neces- 

sa ry  before any d e f i n i t i v e  conclusions abcut the  household o l l o c a t i o n a l  

behavior can be s t t t e d .  This ana lys i s  w i l l  be done next  year.  PreLinin- 

a ry  ana lys i s  done so  f a r  heips i n  ou t l in ing  t h e  type of pol icy  r e l a t e d  

i s sues  which could be handled i n  t h i s  work. A preliminary repor t  of f ind- 

ings was completed i n  June 1976 f o r  the  purpose of providing l o c a l  and 

provincitil  o f f i c i a l s  with r e s u l t s  of the  projec t .  A summzry repor t  of 

preliminary work is t o  be  preoented a t  an Agricul tura l  Development Council 

conference i n  Singapore i n  August 1976. 

I n i t i a l  f indings  i n d i c a t e  t h a t  a s s e t s  a r e  the  only pol icy  parameter 

which operates d i r e c t l y  on both t h e  supply and demand cidao of t h e  house- 

hold labor market. From the  demznd s ide ,  i t  tends t o  s h i f t  t he  opportunity 

curve upwards, whereas from the  viewpoint of supply, access t o  the  means 

of production provides the  househcld with the  minimum of s e c u r i t y  reces-  

sary  t o  break i ts  complete dependence on f l u c t u a t i o n s  i n  labor  and food- 

gra in  markets. 

Policy impl ica t icns  of the  research need t o  be pragmatic and accep- 

t a b l e  within the  p o l i t i c a l  context  of t h e  na t ions  being studied.  I n  t h e  

Indonesian context ,  major a s s e t  r e d i s t r i b u t i o n  is not  considered a f e a s i b l e  

policy instrument. In t h e  absence of such measures, a t t e n t i o n  must be  

focused on massive increases  i n  high product iv i ty  income earning a c t i v i t i e s ,  

combined with minimizing f luc tua t ions  in wages and p r i ces .  

In  t h e  context  of t h e  present  ana lys i s ,  however, i t  seems re levant  t o  

argue t h a t  increases  i n  a g r i c u l t u r a l  product iv i ty ,  while obviously very 

important,  a r e  unl ike ly  t o  provide s i g n i f i c z n t  oppor tuni t ies  f o r  the  land- 

less groups i n  much of r u r a l  Java. The da ta  suggests s t rong ly  t h a t  house- 

holds holding between .15 and .5 hectares  of paddy land respond s t rong ly  
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t o  the  a v a i l a b i l i t y  of high incone earning oppor tuni t ies  within the  v i l -  

lage;  thus any attempt t o  increase  t h e  opportuzi ty s t r u c t u r e  of the  land- 

l e s s  group by making jobs ava i l ab le  must take account of the  p o s s i b i l i t y  

of a f a i r l y  high labor  supply e l a s t i c i t y  i n  small  landowning households. 

Also a point  of g r e a t  importance is t h a t  i t  is very much i n  t h e  i n t e r -  

e s t s  of the  l a r g e s t  landowners t h a t  the  l and less  and near-landless groups 

a r e  perpetuated i n  a near-survival  s i t u a t i o n  t o  insure  a cheap and r e a d i l y  

ava i l ab le  source of h i red  labor .  Moreover, t h e  type of r e l a t ionsh ips  

which exist between r i c h  and poor households suggest t h a t  t h e  apportunity 

s t r u c t u r e  f ac iag  the  poorest households is  not determined only by t h e  

ecologica l  and technological  f a c t o r s ,  but a l s o  be complex soc io -po l i t i ca l  

influences which must be recognized by analyses of labor  a l l o c a t i o n  behavior. 

No r igorous ana lys i s  is  ava i l ab le  f c r  India ,  s i n c e  d a t a  c o l l e c t i o n  

has been i n  process f o r  only four months. I n  India ,  four  cen te r s  have been 

se lec ted  f o r  t h e  f i e l d  inves t iga t ion  which w i l l  provide information on the  

following va r i ab les :  age, sex conposi t ion,  and educational  s t a t u s  and 

occupation of members of the  family. On the  production s ide :  land ut i l -  

i z a t i o n ,  e n t e r p r i s e  combinations. s m r c e s  of i r r i g a t i o n ,  employment of 

hunan labor  f o r  crop and noncrop use, wages paid t o  h i red  labor ,  use  of 

mechanical inputs  and draught animals f o r  each crop, hours h i red  out  and 

payment received,  expenditure on seed, f e r t i l i z e r s  and pes t i c ides ,  land 

revenue and t a x  on commercial crops, sources and amount of c r e d i t  a- ail- 

ab le ,  value of a s s e t s ,  nonfarm incone and feed f o r  l ives tock  acd milk 

production. 

From t h i s  d e t a i l e d  information, r ep resen ta t ive  farms w i l l  be de ter -  

mined. Several  a n a l y t i c a l  procedures w i l l  be used t o  see how a t echn ica l  

change a l t e r s  t h e  balance of supply and demand f o r  household and h i red  labor .  



The f i r s t  s t e p  i n  analyzing these represecta t ive  f a m  w i l l  employ simple 

budgeting techniques. The analys is  -id11 also  u t i l i z e  simulation and pro- 

duction function approaches. Preliminary f indings  ind ica te  t h a t  the  data  

can be col lec ted  i n  s a f f i c i e a t  d e t a i l  so  t h a t  these  a n a l y t i c a l  too l s  m y  

be used. 

2. Operational Significance: 

iJork i n  the  Phfl ippines f u r t h e r  supports the  f indings  of MeSlor and 

1 2 3 
Lele, IRRI and C. H. H. Hao t h a t  the  d i s t r i b u t i o n  of b e n e f i t s  of tech- 

nological  change is not  n e u t r a l  r e l a t i v e  t o  pa r t i c ipan t s .  The work shows 

t h a t  the  d i s t r i b u t i o n  of benef i t s  v a r i e s  according t o  the  l e v e l  of inputs  

farmers employ i n  production. 

The f indings  of the o v e r a l l  study relate t o  the impact of p o l i c i e s  

f o r  r a i s i n g  income of the  r u r a l  poor through technological  c h a ~ g e .  It has 

been recognized t h a t  technological  breakthroughs s ince  the  mid 1960's i n  

many a reas  of Asian agr icu l tu re  have g rea t ly  increased production. In  par- 

t i c u l a r ,  wherever high yie ld ing v a r i e t i e s  of c e r e a l s  a r e  adopted, t h e  y ie ld  

per u n i t  of Land has, i n  general ,  inczeacsd. Since t h e  p o t e n t i a l  f o r  land 

expansion i n  much of Asia is extreaely  l imi ted ,  increased y i e l d s  o f f e r  con- 

s ide rab le  oppor tuni t ies  f o r  increas5.ng income, n u t r i t i o n  and employment. 

There a l s o  has been technological  change wit,h raspect  t o  mechanization. 

'.John W. Meilor and Uma J .  Lele, "Growth Linkages of t h e  N e w  Foodgrain 
Technologies," Indian Journal  of Agr icul tura l  Econonics, Vol. XXVIII, No. 1, 
January-March 1973, pp. 35-55. 

L Randolph Barker, - e t  -- a 1  I Anrlrlal Report 1970, In te rna t iona l  Rice Re- 
seaxch I n s t i t u t e ,  Manila, Phi l ippines ,  pp. 173-198. 

3 ~ .  H. Hanumantha Rao, Techaological Change and Dis t r ibut ion of Gains 
i n  Indian Agriculture (Delhi: Macmillan Company of India,  Ltd., 1975). 
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There is sti l l  uncer ta in ty  whether mechanization increases production per 

u n i t  of land, but c l e a r l y  i t  helps farmers perform t h e i r  a g r i c u l t u r a l  oper- 

a t i o n s  i n  a timely manner, and removes labor bott lenecks t h a t  n ight  occur 

during t h e  cropping period. Mechanization - - -  might - be . yie ld  increasing a s  

w e l l  a s  coat  decreasing. New Technologies, namely, seed v a r i e t i e s ,  f e r t -  

i l i z e r  and farm mechanization, have d i r e c t l y  benefi ted c e r e a l  production 

i n  terms of growth and ef f ic iency.  

A t  t he  same time policymakers a r e  increas ingly  aware t h a t  measures of 

welfare cannot be based s o l e l y  upon growth i n  output and increases  l a  e f f i -  

ciency. It is necessary t o  know how t h e  gains from economic growth a r e  

d i s t r ibu ted  anong d i f f e r e n t  inccne groups. Subs tan t i a l  c o x e r n  has been 

expressed t h a t  i n  LDCts, pa r t i c ipa t ion  and gains i n  ecenomic growth by 

1 
low income groups has been poor. For example, G r i f f i n  argues t h a t  i n  a l l  

LDC's, except Taiwan, t h e  new technologies a r e  landiord biased, and sug- 

g e s t s  t h a t  r a d i c a l  p o l i c i e s  a r e  necded t o  r a i s e  incomes of the  r u r a l  poor. 2 

Other s tud ies  completed i n  India  ind ica te  s imi la r  conclusions. The 

research reported here points  t o  the  f a c t  t h a t  t h e  i s s u e  i s  not  a s  easy t o  

def ine  a s  has been previously presented. The conclusioo is drawn t h a t  the  

d i s t r i b u t i o n  of benef i t s  of the  new technologies depends upon how gains  

a r e  measured and defined. The work i n  t h e  Phi l ippines  focused on t h r e e  

aspects  of t h e  d i s t r i h u t i o n  of benef i t s :  1. socio-economic d i s t r i b u t i o n ,  

2. ---- observed f a c t o r  shazeo, and 3. r e tu rns  t o  f a c t o r  shares  a s  estimated 

1 
See, f o r  exam?le, Robert S. McNamara's address t o  the  Board of Gov- 

ernors of t h e  In te rna t iona l  Bank f o r  Recocotruction and Development, Sep- 
tem3er 24, 1973. 

' ~ e i t h  Gr i f f in ,  The P o l i t i c a l  Economy of Agrarian Chenge: An Essay 
on t h e  Green Revolution (Cambridge, Mass.: Harvard Universi ty ?rest, 
1974), pp. 47-91. 
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from production functions.  Findings with respect  t o  t h e  f i r s t  aspect  

c l e a r l y  show t h a t  i r l s t i t u t i o n a l  arrangements aclong lsndlords ,  tenants  and 

laborers  f o r  sharing c o s t s  and r e t u l x s  i n  production play a very s ign i -  

f i c a n t  r o l e  i n  determining who b e n e f i t s  most. This conclusion could not  

be  drakm from t h e  second technique of measurement. However, t h e  use  of 

observed f a c t o r  shares  helps i n  understanding r e t u r n s  t o  the  f a c t o r s  of 

production while t h e  t h i r d  a n a l y t i c a l  procedure p inpoints  r e tu rns  wi th in  

the  input  market. 

Research f indings  i n  the  Phi l ippines  suggest t h a t  the  d i s t r i b u t i o n  of 

b e n e f i t s  of technologicai  change should be viewed simuitaneoualy from the  

th ree  aspects  out l ined above. P o l i c i e s  based upon only one aspect  could 

be  misleading,. Especial ly w e  f ind  t h a t  i n  analyzing an a g r i c u l t u r a l  tech- 

nology it is e s s e n t i a l  t o  incorpora te  labor  input  along with t h e  o the r  

major nonlabor inputs  such a s  f e r t i l i z e r  and land. Techniques of anal- 

y s i s  should be used i n  such a way t h a t  technica l  v a r i a b i l i t y  i n  a g r i c u l t u r e  

a s  w e l l  a s  socio-eccnomic s t r u c t u r e  can be  handled. 

I n t e r e s t i n g  conciusions can be drawn from a comparison of r e s u l t s  

based on t h e  second and t h i r d  a n a l y t i c a l  techniques. For example, t h e  

wage r a t e  wao higher than t h e  marginal product of labor  under t r a d i t i o n a l  

technology, e s p e c i a l l y  f o r  harvest ing operat ions.  The d i f f e r e n t i a l  wao 

much less under modern technology. Thus i t  appears t h a t  l abore r s  d id  some 

t a sks  o the r  than production a c t i v i t i e s  and the  payment f o r  these  t a sks  was 

included i n  the  wage r a t e .  This  implies t h a t  p o l i c i e s  or iented  toward 

increas ing . - wage r a t e s  13 t r a d i t i o n a l  a g r i c u l t u r e  may n c t  r e s u l t  in a com- 

mennurate increase  i n  labor productivi ty.  I n  modern technologies, however, 

t h i s  implicat ion does no t  hold. 
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Several  o ther  pol icy  implicat ions h ~ v e  emerged from t h e  study. I n  

p a r t i c u l a r ,  a l imi ted  r e d i s t r i b u t i o n  of land favoring tenants ,  and oome 

organizat ion of l and less  labareas  f o r  ownership of mechanical inpc t s  could 

benef i t  t he  r u r a l  poor. On t h e  t e ~ h n k c a ~  s i d e  the  d i s t r i b u t i o n  of b e n e f i t s  

is f l e x i b l e  depending upon the  l e v e l  of nonlabor inputs .  Therefore, pol- 

icies r e l a t i n g  t o  inpc t  subs id ies  ohould t ske  isito account t h e  d i s t r ibu-  

t i o n  f a c e t s  of new technologizs. 

The above conclusiors  a r e  sub jec t  t o  q u a l i f i c a t i o n  because i t  is  not  

c l e a r  whether changes i n  the  payments t o  la3or  over t i m e  a r e  mainly the  

e f f e c t  of technological  change o r  r e s u l t  from changing supply of labor.  

Spec i f i ca l ly ,  it is not  c e r t a i n  which fo rce  is  dominact. The research  i n  

India  and Indonesia wi l l .  provide valuable  i n s i g h t s  r e i a t i v e  t o  t h i s  

extremely important i ssue .  

3. Side Ef fec t s  of t h e  IJorlt: 

Although zesearch i n  t h e  Phi l ippines  concentrated on o r i g i n a l  objec- 

t i v e s  of t h e  p ro jec t ,  s eve ra l  add i t iona l  f indings  appear useful .  For exam- 

p le ,  the  work on socio-economic income d i s t r i b u t i o n  waa no t  intended. 

Also, the  w ~ r k  in Indonesia has expanded t h e  o r i g i n a l  scope of the  p ro jec t .  

We expect t h e  work i n  India  t o  r e s u l t  i n  s imi la r  broadening of both scope 

and pol icy  implicat ions.  This wac poocible a t  low msrginal cos t  s i n c e  i t  

was found t h a t  while gacherirg d a t a  x n y  unanticipated f a c e t s  of d i s t r i -  

bution could be covered with the  i d e n t i c a l  interviewing schedule. 

4. Research D c s i g ~ :  

No s p e c i a l  problems were faced i n  any cf  t h e  t h r e e  countr ies  wi th  

respect  t o  d a t a  a v a i l a b i l i t y ,  sampling and da ta  processing. The only d i f -  

f i c u l t y  which a rose  was i n  Indonesia where crop i n f e s t a t i o n  delayed the  



survey by t h r e e  months. The present  modes of i nqu i ry ,  e s p e c i a l l y  col- 

l e c t i o n  of primary d a t a  a t  t h e  farm l e v e l  appear opt imal  f c r  t h e  s tudy 

design. This  no t  cn ly  o f f e r s  considerable i n s i g h t  i n t o  socio-econoaic 

a spec t s  of t he  country under s tudy,  but  a l s o  he lps  i n  having i n t e r a c t i o n  

wi th  t h e  people of those coun t r i e s  i n  t h e i r  home environment. Current ly  

t h e r e  is considerable controversy concerning t h e  frequency of farm v i s i t a -  

t i o n s  and t h e  accuracy of farmer and household member r e c a l l .  These t h r e e  

sub-studies  appear t o  support  t h e  p o s i t i o n  t h a t  while  f requent  farm and 

h o u ~ e h n l d  v i s i t a t i o n s  a r e  expensive, they y i e l d  considerable p e r i p h e r a l  

d a t a  and add g r e a t l y  t o  t h e  r e sea rche r ' s  a b i l i t y  t o  i n t e r p r e t  r e s u l t s .  

The po in t  is t h a t  t e c h n i c a l l y  t h e  d a t a  c o l l e c t e d  may be no more accura t e  

when high frequency in terv iews a r e  used, but  t he  i n t e r p r e t a t i o n  of t h i s  

cats i s  l i k e l y  t o  be conducted with g r e a t e r  understanding and s e n s i t i v i t y .  

D. Dissemination and U t i l i z a t i o n  of Research Resul ts :  

The major e f f o r t  i n  disseminat ing reoearch r e s u l t s  i s  t h e  d i s t r i b u t i o n  

of t h e  Occasional Papers. The l ist  of papers  which inc ludes  pub l i ca t ions  

from e a r l i e r  p r o j e c t s  is appended t o  this r e p o r t  a s  Appendix I. A mail ing 

list of approximately 600 nmies i s  used f o r  d i s t r i b u t i n g  t h e  Papers.  The 

l is t  has developed mainly from w r i t t e n  r eques t s  arid c o n s i s t s  of a l a r g e  

number of l i b r a r i e s  and i n s t i t u t i o n s  i n  add i t ion  t o  research  scholars .  Over 

ha l f  of t h e  names on t h e  l is t  a r e  from coun t r i e s  o t h e r  than t h e  United 

S t a t e s  and a r e  t r u l y  r ep resen ta t ive  of a worldwide audience wi th  t h e  major 

emphasis on t h e  developing c o u 3 t r i . e ~  ~f Asia and Africa.  I n  add i t ion ,  a 

l a r g e  number of r eques t s  a r e  received each year  f o r  i n d i v i d u a l  papers.  

Appendix V. g ives  a b r i e f  sample of t h i s  corresponclence. 



Please see  the  appendices f o r  the  balance of the  r epor t  on the  dis-  

seninat ion  and u t i l i z a t i o n  of resesrch  r e s u l t s .  

E. LJork Plan f o r  the  Coming Year: 

Because of the  r e l a t ionsh ip  of t h i s  p ro jec t  t o  o the r  p r o j ~ c t s  t h i s  

cont rac t  was terminated and has now been made p a r t  of a l a r g e r  p ro jec t  

e n t i t l e d ,  "Poor Rural Households, Technical Change and Income Dis t r ibu t ion  

i n  LDCs." The f i n a l  sumnary of t h e  work of t h i s  p ro jec t  w i l l  be a v a i l a b l e  

a s  p a r t  of the  new pro jec t .  

A f i n a n c i a l  statement i s  not  appended because t h i s  cont rac t  has been 

superceded by t h e  new l a r g e r  p ro jec t  mentioned above. 

F. Involvement of >finori ty Personnel and Women: 

1. The sub-project i n  Indonesia e n t i t l e d ,  "The In te rac t ion  between 

Economic and lJelfare Factors  i n  Labor Supply Decisions," has been under 

the  supervision of M s .  G i l l i a n  P. Hart.* 

2. The sub-project i n  t h e  Phi l ippines  e n t i t l e d ,  ' ' ~ i s t r i b u t i o n  of 

Benefi ts  f r o n  New Agricul tura l  Technologies: A Study a t  Farm ~ e v e l , "  has 

been under the  supervision of I l r .  Chandrashekhar G. Ranade.* 

3. The sub-project i n  India  e n t i t l e d ,  "Wechanisation and Its Effec t  

on Demand and Supply of Labor," has been udner the  supervision of Plr. 

Gorantla Doraswamy . * 
4. Mrs. Alice !.Jells has admirlistered t h e  p ro jec t  and i n  addi t ion  has 

a s s i s t e d  i n  e d i t i n g  and manuscript preparat ion.  

5. A p a r t  of the  ana lys i s  has been conducted by 14rs. Jud i th  Krarner 

who a s s i s t e d  i n  e d i t i n g ,  computer work and manuscript preparat ion.  

*Not U. S. na t ionals .  
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(Published i n  In te rna t iona l  Af fa i r s ,  Vol. 48, NG. 1, 
January 1972). 

43. June "A Labor Supply Theory of Economic Development" John bJ. Mellor 
1971 (Out of p r i n t ;  t o  be replaced by revised ,  "Tech- & Uma J. Lele 

nologica l  Change and Dis t r ibu t ive  Bias i n  a Dual 
Economy," by Uma J. Lele and John W. Mellor.) 

44. Feb. "Capital-Labor Rat ios ,  Capital-Output Ratios,  Grace Horowitz 
1971 and Rates of P r o f i t  i n  Indian Industry" 

45. June "A Note on Dua l i s t i c  Models" 
1971 

Uma J. Lele 

46. June "Dilemma of S t a t e  Tube Wells" (Published i n  John W. Mellor 
1971 Economic & P o l i t i c a l  Weekly, ~ o l .  V I ,  No. 13,  & T. V. Moorti 

March 27, 1971.) 

47. Aug. "Di f fe ren t i a l  Rates of A d o p t i o n o f t h e N e w S e e d  Michae1G.G. 
1971 Var ie t i e s  i n  India:  The Problem of t h e  Small Farm" Schluter  

48. Sept. "The Green Revolution: Income Dis t r ibu t ion  and Uma J. Lele 
1971 Nutri t ion ' '  (Published i n  P h i l i p  L.  White (eds.) , 

Proceedings - Western Hemisphere Nut r i t ion  Congress 
I I L ,  Mount Kisco, N . Y . ,  Futura Publishing Co., Inc. 1972) 

49. Dez. "The Modern Rice M i l l  i n  India" Una J. L e l e  
1971 

50. Dec. "Growth Linkages of t h e  New Foodgrain Technol- John W. Mellor 
1971 ogies" (Published i n  Indian Journal  of Agricul- & Uiia J. Lele 

t u r a l  Economics, Vol. X X V I I I ,  No. 1, Jan.-Mar. 1973). 

51. Ozt. "The Basis f o r  Agr icu l tu ra l  P r i c e  Policyg' John W. Mellor - 
1970 (Published i n  !Jar on Hunger, Vol. I V ,  ~ b .  10,  

October 1970. ) 

52. Feb. "Preliminary Gbservations on t h e  Production of GJilliam R. 
1972 New High Yielding Rice Var ie t i e s  and Trad i t iona l  Burton & 

Rice Var ie t i e s  i n  Suphan bur i ,  Thaiiand" Tongruay Chungtes 

53. Mar. "New Seed Var ie t i e s  and t h e  Small Farm" M. Schluter  & 
1972 (Published i n  Econonic -- & P o l i t i c a l  Weekly, Vol. John W. Mellor 

V I I ,  No. 13, March 25, 1972.) 



Paper 
No. Date -- 

2 2 

T i t l e  Author 

54. Aug. "Analysis of Consumption Expenditure P a t t e r n s  B. M. Desai 
1972 i n  Ind ia f i  

55. Mar. "Nitrogen Use and Foodgrain Product ion,  Ind ia ,  G. M. Desai 
1973 1972-73, 1978-79 and 1983-84" 

56. Ju ly  "Capital  I n t e n s i t y ,  Absolute S i ze  and Growth Jan  H. van de r  
1972 Rate of t h e  Small I n d u s t r i e s  Sec to r  i n  Ind ia :  Veen 

k C r i t i q u e  of O f f i c i a l  Estimates" 

57. Oct. "SomeAapects o f t h e  S u i t a b i l i t y o f  H i g h y i e l d -  MichaelG.  G.  
1972 ing  Rice and Bajara  V a r i e t i e s  f o r  t h e  Small Farm, Schlu ter  & Rich- 

Thanjavur and Mehsana D i s t r i c t ,  India" a rd  W. Longhurst 

58. Dec. "Models of Economic Growth and Land Augmenting John W. Mellor 
1972 Technological Change i n  Foodgrain Product ion ,  " i n  

Nurul Is lam (eds.)  A g r i c u l t u r a l  Pol icy  i n  Develop- 
i ng  Countr ies ,  The Macnillan P res s ,  Ltd.,  Londcn, 
1974, pp. 3-30. 

59. Mar. "Dynamic Models of A g r i c u l t u r a l  Development Mohinder S. 
1973 wi th  Demand Linkages" Mudahar 

60. Apr i l  "Rural Works and Employment Descr ip t ion  and W. Graeme Donovan 
1973 Pre l iminary  Analysis  of a Land Army P r o j e c t  i n  

Mysore S t a t e ,  Ind ia"  (Condensed ve r s ion  e n t i t l e d ,  
"A Prel iminary Analysis  of a Land Army P r o j e c t  i n  
Karnataka, Ind ia ,"  publ ished i n  Development Diges t ,  
Vol. X I ,  No. 4, October 1973.) 

61. Ju ly  "Expansion of Co-operative Cred i t  t o  Small Fa.mers Michael G. G. 
1974 f o r  Adoption of New Cereal  V a r i e t i e s  i n  Gujarat :  Sch lu t e r  & 

A Demand o r  Supply Cons t ra in t?"  (Published i n  Gokul 0. Par ikh  
Artha-Vikas, Vol. X I ,  No. 2 ,  pp. 31-48, July 1974.) 

62. Forth- "Generating Employment i n  Bangladesh: Some John W. Mellor & 
coming Spec ia l  Problems and Their  Poss iLle  Solut ions" M. b q u i b u z  Zaman 

63. A-2ril "Developing Science artd Technology Systems -- John W. Mellor 
1973 Experience and Lessons from Agricul ture"  

64. May "The Role of Cc-operative Credi t  i n  Small Farmer Michael G. G. 
1973 Adoption of t h e  New Cereal  V a r i e t i e s  i n  l nd ia l '  Sch lu t e r  

65. May "A Study of Small I n d u s t r i e s  i n  Gujara t  S t a t e ,  Jan H. van d e r  
1973 India"  Veen 

66. Dec. "Marketing of Se lec ted  Agr i cu l tu ra l  Commodities Winfried Manig 
1973 i n  t h e  Baco Area, Ethiopia"  

67. Jan. "Universi ty  Training f o r  Gramsevaks i n  India :  An Richard L. 
1974 Example of Recurrent Education i n  a Low Income Shor t l i dge ,  Jr. 



Paper 
No. Date -- T i t l e  Author 

Country" (Publ ished i n  Economic Developmelit and 
C u l t u r a l  Change Vol. 24, No. 1, October 1975. ---.-, 
Pp. 139-153.) 

Feb. " I n t e r a c t i o n  of Cred i t  & Uncer ta in ty  i n  Deter- Michael G. G.  
1974 mining Research Al loca t ion  and Incomes on Small  Sch lu t e r  

Farms, Su ra t  C i s t r i c t ,  India1'  

A p r i l  "The Labor Market f o r  A g r i c u l t u r a l  Gradcates  i n  Richard L. 
1974 I n d i a :  A Benefit-Cost Case Study of G. B. Pant Shor t l i dge ,  Jr . 

Unive r s i t y  of Agr i cu l tu re  and Technology" 

Apr i l  "Economics of Resource Use on Sample Farms of  B. M. Desai 
1970 C e n t r a l  Gujara t , "  (Published i n  Ind i an  Journal  of 

A g r i c u l t u r a l  Economi-cx, Vol. XXVIII, No. 1, Jan.- 
March 1973.) 

June "Employment Generat ion i n  Agr i cu l tu re :  A Study W. Graeme Donovan 
1974 i n  Mandya D i s t r i c t ,  S. Ind ia"  

June "Hicks Co-Eff ic ient  t o  Depict t h e  D i r ec t ion  of C.  G. Ranade 
1974 Movements i n  R e l a t i v e  Shares  i n  A g r i c u l t u r a l  

Product ion" 

June "Generating Employment i n  Rural  Areas," (Pub- Gunvant M. Desai 
1974 l i s h e d  i n  Seminar on Rura l  Development f o r  t h e  & Michael G. G. 

Weaker Sec t ions ,  Ind ian  Soc i e ty  of A g r i c u l t u r a l  Sch lu t e r  
Economics, Bombay, 1973.) 

Map. "The I n t e r a c t i o n  of Growth S t r a t egy ,  Agr i cu l tu re  John W. Mellor 
1976 and Foreign Trade -- The Case of Ind i a , "  i n  G.  S. & Uma Lele  

Tol ley  (eds.)  Trade, Agr i cu l tu re  arid Development, 
Ba l l i nge r  Publ i sh ing  Company, Cambridge, I~Iass. 
1975. Pp. 93-115. 

June "Modernizing Agr i cu l tu re ,  Ercployment and Econ- John W. Mellor  & 
1974 omic Growth: A Simulat ion Model" Mohinder S. Mudahar 

June "Simulating a Developing Economy with Modern- John W. Mellor & 
1974 i z i n g  A g r i c u l t u r a l  Sec tor :  Imp l i ca t i ons  f o r  Mohinder S. Mudahar 

Employment and Economic Growthfs 

J u l y  "Population, Resources and Jobs - A Summary John W. Mellor 
1974 Statement" 

J u l y  'Management Objec t ives  of t h e  Peasant  Farmer: Michael G. G. 
1974 An Analys i s  of Risk Aversion i n  t h e  Choice of Sch lu t e r  & 

Cropping P a t t e r n ,  Su ra t  D i s t r i c t ,  Ind ia"  Timothy D. Mount 

Dec. "Dynamic Analys i s  of D i r ec t  and I n d i r e c t  Impli- Mohinder S. Mudahar 
1974 c a t i o n s  of Technological  Change i n  Agr i cu l tu re  - 

The Case of Punjab, I n d i a  -" 



Paper 
No. Date -- Title -- Author 

80. Feb. "Relationship of Consumption and Production in B. M. Desai 
1975 Changing Agriculture - A Study in Surat Dfstrict, 

India" 

81. May "The Impact of New Agricultural Technology on John W. Mellor 
1975 Employment ar,d Income Distribution - Concepts 

and Policy -I' 

82. July "Recent Testimony to Congressional Committees John N. Mellor 
1975 on World Food Problems and Food Aid" 

83. Sept. "Estimates of Foodgrain Production and Market- John W. Mellor 
1975 ings from Input Estimates, India, 1949/50 to Uma J. Lele 

1973/74 and Trajections to 1983/84" Debra Biamonte 
Arthur Goldsmith 

84. Oct. "Changes in the Composition of Capital, Employ- Uttam Dabholkar 
1975 ment, Value Added and Prodaction in Various Arthur Goldsmith 

Industry Groups, India, 1951-1965" 

85. Mar. "Is Human Capital an Important Determinant of Richard L. 
1976 Earnings in Small Manufacturing and Retail Shortlidge, Jr. 

Firms in India?" 

86 Jan. "A Socioeconomic Model of School Attendsnce Richard L. 
1976 in Rural India" Shortlidge, Jr. 

87. Dec. "Performance of Private Trade and Cooperatives" John W. Melior 
1975 
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Cornell International Agricultural Development Series 

:1. Lele, Uma J. and John W. Mellor, "Estimates of Change and Causes 
of Change in Foodgrains Production, India, 1949-50 to 1960-61," 

Bulletin No. 2. 

2. Mellor, John W. and Bruno de Ponteves, "Estimates and Projections 
of Milk Production and Use of Concentrate Feeds: India," 

Bulletin No. 6. 

3. Weaver, Thomas F., "Irrigation Evaluation under Monsoon Rainfall Pat- 
terns -- A Case Study for Raipur District, Madhya Pradesh, India," 

Bulletin No. 10. 

4. Dar, Ashok K., "Domestic Terms of Trade and Economic Development of 
India, 1952-53 to 1964-65," Bulletin No. 12. 

5. Schroeder, Mark C. W. and Daniel G. Sisler, "Impact of the Sonauli- 
Pokhara Highway on the Regional Income and Agricultural Production 
of Pokhara Valley, Nepal," Bulletin No. 14. 

6. Nightingale, Ray W., "The Modernization Decision in Indian Urban 
Fluid Milk Markets, I' Bulletin No. 15. 

7. Bawa, Ujagar S., "Agricultural Production and Industrial Capital 
Formation, India, 1951-52 to 1964-65 ,'I Bulletin No. 17. 

8. Desai, Gunvant M., "Growth of Fertilizer Use in Indian Agriculture 
-- Past Trends and Future Demand," Bulletin No. 18. 

9. Moorti, T. V., "A Comparative Study of Well Irrigation in Aligarh 
District, India," Bulletin No. 19. 

10. Shukla, V. P., "Interaction of Technological Change and Irrigation 
in Determining Farm Resource Use, Jabalpur District, India, 
1967-1968," Bulletin No. 20. 

11. Farruk, M. O., "The Structure and Performance of the Rice Marketing 
System in East Pakistan,li Bulletin No. 23. 

12. Greene, Brook A., "Rate of Adoption of New Farm Practices in the 
Central Plains, Thailand," Bulletin No. 24. 

These studies are part of a continuing series being carried on 
in the Department of Agricultural Economics at Cornell University. 
See, also, list of Occasional Papers. 
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D.1.  Dissemination and U t i l i z a t i o n  of Research Resul ts :  

BIBLIOGWIlIC LIST AND ABSTRACTS 

Contract  per iod  -- J u l y  1, 1975 t o  J u l y  1, 1976 

a .  Dabholkar, Uttam and Arthur Goldsmith, "changes i n  t h e  Composition of Cap i t a l ,  
Employment, Valce Added and Product ion i n  Various Indus t ry  Groups, I n d i a ,  
1951-1965," Occasional Paper No. 84, Department of A g r i c u l t u r a l  Economics, 
Corne l i  University-USAID Technological Change i n  Agr i cu l tu re  P r o j e c t ,  
October 1975. 

b. Desai,  G. M., "Nitrogen Use and Foodgrain Product ion,  I n d i a  - 1973-74, 1978- 
79 and 1983-84," Occasicnal  Paper No. 55, Department of A g r i c u l t u r a l  
Economics, Corne l l  University-USAID Employment and Income D i s t r i b u t i o n  
P r o j e c t ,  March, 1973. 

c .  Desai,  Shakuntala,  S., "Farm Supply Response i n  Ind ia :  A Case Study of Gujars t  
S t a t e , "  unpublished :I.S. t h e s i s .  Corne l l  Un ive r s i t y ,  January 1976. 

d. Mellor ,  Joha \I., The New Economics of Growth - A S t r a t egy  f o r  I n d i a  =d t h e  
Developing World, A Twentieth Century Fund Study. I thaca :  Corne l l  Uni- 
v e r s i t y  P re s s ,  1976. 

e .  "An Employment Oriented S t r a t egy  of Development," i n  Ra-ymond E. Dumett 
and Lawrence J. Brainard (eds.)  Problems of Rura l  Development: Case 
S tudies  and t h l t i - D i s c i p l f n a r y  Perspec t ives .  Leiden, Holland: E. J. 
B r i l l  P ress ,  1975. Pp. 131-139. 

f .  "Food Aid and Long-Run World Food Populat ion Balances," The Columbia 
Jou rna l  of World Business,  Vol. X ,  No. 3,  F a l l  1975. Pp. 29-35. 

7 I 

t3 - Performance of P r i v a t e  Trade and Cooperatives," Occasional  Paper No. 87, 
Departnent of A g r i c u l t u r a l  Economics, Corne l l  University-USAID Technolo- 
g i c a l  Change i n  Agr i cu l tu re  P r o j e c t ,  December 1975. 

h. and Una Lele ,  "The I n t e r a c t i o n  of Growth S t r a t egy ,  Agr i cu l tu re ,  and 
Foreign Trade: The Case of India ,"  Chapter 4 i n  George S. Tol ley  and 
P e t e r  A. Zadrozny ( eds . ) ,  Trade, Agr i cu l tu re ,  and Development. Cambridge, 
Mass.: Dal l inger  Publ i sh ing  Ccnpany, 1975. Pp. 93-113 (Occasional 
Paper No. 74, r e p r i n t ) .  

i. Mellor ,  John !I., Uma J. Lele ,  Debra Biamonte and Arthur Goldsmith, "Estimates 
of Foodgrain Product ion and I'iarketings from Input  Est imates ,  Ind ia ,  
1949/50 t o  1973174, and P ro jec t ions  t o  1983184,'' Occasional  Paper No. 
83, Departnent of A g r i c u l t u r a l  Economics, Corne l l  University-USAID 
Technological Change i n  Agr i cu l tu re  P r o j e c t ,  September 1975. 

j .  Shor t l i dge ,  Richard L., Jr. "Is Human C a p i t a l  an Inpor t an t  Determinant of 
Earnings i n  Small Manufacturing and Retail Firms i n  ~ n d i a , "  Occasional  
Paper No. 85, Department of A g r i c u l t u r a l  Economics, Corne l l  Universi ty-  
USAID Technological Change i n  Agr i cu l tu re  P r o j e c t ,  March 1976. 



k.  Shortlidge, Richard L . ,  Jr . ,  ''A Socioeconomic Model of S c h ~ o l  Attendance i n  
Rural India," Occasional Paper No. 86,  Department of Agrl.cuitura1 Econ- 
omics, Cornell University-USAID Technological Change i n  Agricultrlre 
Project, January 1976.  



Uttam Dabhalkar 
Arthur Goldsmith 
October 1975 

ARSTRACT 

"Changes t h e  Composition of C a p i t a l ,  Employment, 
Value Added and Product ion i n  Various Indus t ry  

Groups, I n d i a ,  1951-1965" 

This  paper p re sen t s  summary t a b l e s  on employment, c a p i t a l ,  and 
output  i n  19 induszry groups i n  I n d i a  f o r  t h e  y e a r s  1951, 1957, 
1961, and 1965. The d a t a  cover la rge-  and medium-scale i n d u s t r i e s  
( t h e  " reg is te red"  s e c t o r )  and a r e  based on Government of I n d i a  
surveys.  The a n a l y s i s  r e v e a l s  t h a t  between 1951 and 1965 aggre- 
g a t e  i n d u s t r i a l  ou tput  and f i x e d  c a p i t a l  grew a t  6.7 percent  and 
1 3  percent  per  year ,  r e spec t ive ly ,  whereas employment grew a t  an  
a m u a l  r a t e  of on ly  2 percent .  'The slow growth i n  l abo r  i npu t  
w a s  caused by i n c r e a s e s  i n  c a p i t a l  i n t e n s i t y  w i th in  almost a l l  
i ndus t ry  groups, and by an  investment p a t t e r n  favor ing  dispropor-  
t i o n a t e  growth of t h e  r e l a t i v e l y  more cap i t a l - i n t ens ive  groups. 
These t echno log ica l  and s t r u c t u r a l  changes c o s t  t h e  economy s e v e r a l  
m i l l i o n  p o t e n t i a l  jobs.  



G. M. Desai 
Hal-ch 1973 

ABSTRACT 

"Nitrogen Use and Foodgrain Production, Ind ia  
1973-74, 1978-79 and 1983-84'' 

The two main objec t ives  of t h i s  study have been t o  p ro jec t  
n i t rogen use on var ious  crops i n  1973-74, 1978-79 and 1983-84, 
and t o  es t imate  production of foodgrains i n  these  th ree  years. 
To p ro jec t  n i t rogen use a nodel is  dzveloped t o  es t imate  n i t rogen 
use on d i f f e r e n t  crops. It gives very s a t i s f a c t o r y  r e s u l t s  f o r  
1969-73. I f  the  r i g h t  kind of policy is  pursued then according 
t o  the  node1 developed here  the  t o t a l  lev21 of n i t rogen use would 
r i s e  from 1.36 mi l l ion  tons i n  1949-70 t o  2.32 mi l l ion  tons i n  
1973-74, 3.86 mi l l ion  tons i n  1978-79 and 6.19 mi l l ion  tons i n  
1983-84. PJearly 80 t o  56 percent  of t h i s  growth is accounted f o r  
by foodgrains. Among foodgrains, r i c e  and wheat dominate. To- 
gether  these t i io crops alone account f o r  about 60 percent  of t h e  
t o t a l  increment i n  n i t rogen use. This is  because of t h e i r  
importance i n  t h e  cropping p a t t e r n  and replacement of l o c a l  
v a r i e t i e s  by HYVs. 



Shakuntala Desai 
January 1976 

ABSTRACT 

"Farm Supply Response i n  Ind ia  
A Case Study of Gujarat S t a t z  ' 

The study measures acreage r e s p o n s i v e n c ~ s  of i r r i g a t e d  
and m i r r i g a t e d  wheat, r i c e ,  t ia j ra ,  jowar t o  change i n  p r i c e  
and nonprice va r i ab les .  The study uses t i m e  s e r i e s  d a t a  f o r  
the  period 1951/52 - 1972/73, The purpose of t h e  s tudy is t o  
i n v e s t i g a t e  the  widely discussed i s s u e s  concerning t h e  ex ten t  
t o  which farmers respond t o  p r i c e  and nonprice incen t ives ,  
t o  i n v e s t i g a t e  t h e  comparative s u i t a b i l i t y  of a l t e r n a t i v e  
econometric model formulat ions t o  t h e  da ta ,  and t o  compare 
response d i f f e rences  among crops. 



John F!. Mellor 
Apr i l  1976 

ABSTRACT 

The New Econcmics of Growth 
A St ra tegy f o r  India  and .-- t h e  Developing World 

I n  recent  years  t h e  dominant concern with Third World develop- 
ment has s h l f t e d  from emphasis on economic growth alone t o  t h e  prob- 
l ens  of income d i s t r i b u t i c n  and r u r a l  poverty. The urgency of these  
problems has been underlined by t h e  tenuous na tu re  of world food 
production and t h e  ever present  t h r e a t  t h a t  population growth i n  
the  less developed countr ies  w i l l  o u t s t r i p  a v a i l a b l e  food suppl ies .  

This study shows how t h e  problems i n  t h e  developing nat ions  of 
slow growth i n  food production, inequ i t ab le  d i s t r f b u t i o n  of income, 
rapid  population increase ,  and economic s tagnat ion  a r e  c lose ly  i n t e r -  
connected. The study presents  a2 employment-oriented developraent 
s t r a t egy  t h a t  o f f e r s  g rea te r  p o t e n t i a l  f o r  a l l e v i a t i n g  mass poverty 
and generat ing rapid  o v e r a l l  economic growth than is  poss ib le  under 
t r a d i t i o n a l ,  cap i t a l - in tens ive  growth s t r a t e g i e s .  These i s sues  a r e  
exazined primari ly through t h e  post-colonial  experience of Ind ia ,  
which has been dominated by a capi ta l - in tens ive  development s t r a t egy .  
The s tudy ' s  conclusions however, have broad a p p l i c a b i l i t y  t o  t h e  rest 
of the  developing world. 

(A Twentieth Century Fund Study, 
published by Cornell  Universi ty Press)  



John W ,  Mellor 
1975 

ABSTRACT 

"An Employment Oriented St ra tegy of Development" 

The employment problem i n  low-income countr ies  has emerged i n  
recont  years  a s  a prime concern of development economists, E f fo r t s  
t o  increase  employment a r e  frequently and cor rec t ly ,  i n  my view, 
equated with the  broadening of the  d i s t r i b u t i o n  of income, This 
paper confirms t h i s  r e l a t ionsh ip  and a high employment s t r a t e g y  f o r  
growth i n  low incolne countr ies  is  presented. TJhile the  s t r a t e g y  
draws s u b s t a n t i a l l y  on the  Indian experience, the re  a r e  many s h -  
i l a r i t i e s  with the  problems and re la t ionsh ips  i n  o the r  low income 
countr ies .  



John W. Mellor 
F a l l ,  1975 

ABSTRACT 

"Food Aid and Long-Run Eorld Food Population Balances" 

It is f requent ly  zl leged t h a t  food a id  cont r ibutes  t o  a worsen- 
ing of the  world food problem by discouraging domestic food produc- 
t i o n  i n  r e c i p i e n t  na t ions  and encouraging population growth. D r .  
Tiellor shor~s how food a i d  can i n t e r a c t  with choice of growth s t r a t e g y ,  
p o l i c i e s  f o r  a g r i c u l t u r a l  production growth and broad p a r t i c i p a t i o n  
i n  growth, and how t h e  l a t t e r  is  t h e  only e f f e c t i v e  way of eventual ly 
containing population growth and bringing balance t o  the  long run 
world food s i t u a t i o n .  



John IJ. Mellor 
December 1975 

ABSTRACT 

"Performance of P r iva te  Trade and Cooperatives'' 

Recent l i t e r a t u r e  with respect  t o  the  p r i v a t e  t r a d e  i n  narket- 
ing  has r e su l t ed  i n  a r a d i c a l l y  improved view of t h e  competitiveness, 
t h e  e f f i c i ency  and t h e  product iv i ty  of t h e  p r i v a t e  t rade .  Neverthe- 
l e s s ,  a  l imi ted  place f o r  cooperat ives,  o the r  quasi-governmental 
agencies and t h e  d i r e c t  operat ion of the  publ ic  s e c t o r  i t s e l f  still  
remains. However, new i s s u e s  have a r i s e n  which keep t h e  quest ion of 
t h e  appropriate balance among t h e  var ious  s e c t o r s  i n  f u i l  view as  an 
important policy i s sue ,  These include t h e  e f f e c t  of publ ic  policy 
and p r iva te  agencies on t h e  d i s t r i b u t i o n  of income; t h e  e f f e c t  on 
s t a b i l i t y  of food suppl ies  t o  urban a r e a s  and the  r e l a t i v e  s t a b i l i t y  
of p r i ces  f o r  t h a t  food; and t h e  optimal use of scarce resoarces i n  
a l l o c a t i o n  of i n s t i t u t i o n a l  and personnel resources a t  t h e  command 
of governments. 
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"The I n t e r a c t i o n  of Growth St ra tegy ,  Agr icul ture  and Foreign Trade 

- The Case of Ind ia  -If 

Exposition of a  r e l a t i o n s h i p  among a g r i c u l t u r e ,  t r ade ,  and 
growth i n  tihich development of t h e  a g r i c u l t u r a l  s e c t o r  p lays  a  
b a s i c  r o l e  a s  de t e rn inan t  of t h e  s t r a t e g y  of growth, wi th  profound 
impl ica t ions  t o  o v e r a l l  growth rates and t h e  pace and p a t t e r n  of 
i n d u s t r i a l  growth, and thereby becomes a  major determinant  of t h e  
volume and composition of fo re ign  t rade .  S t r a t e g i e s  of growth 
a r e  b r i e f l y  cont ras ted  wi th  d ivergent  r o l e s  f o r  a g r i c u l t u r e  and 
t r a d e ,  and then wi th in  t h a t  context  t h e  p a t t e r n  of i n p o r t s  and 
expor ts  f o r  I n d i a  a r e  analyzed. 
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ABSTRACT 

"Estimates of Fnodgrain Production and 'Marketings 
from Inpbt Estimates, India ,  1949/50 t o  1973/74 

and Projec t ions  t o  1983/84" 

An appra i sa l  of t h e  medium and long t e r n  trend i n  Indian food- 
g ra in  productioc i n  which an ana lys i s  has been made of four  key 
inputs-- irr igated land, un i r r iga ted  land,  labor and inorganic f e r t -  
i l i z e r .  A response c o e f f i c i e n t ,  based pr imar i ly  on d a t a  f o r  1949/50, 
has been at tached t o  each input  such t h a t  t h e  sum of t h e  four  inputs  
and t h e i r  respect ive  response c o e f f i c i e n t s  provide an es t imate .of  
t o t a l  output i n  t h a t  year.  A l l  o the r  inpu t s  a r e  assumed t o  move 
proport ionately with these  four  key inputs .  Based on t h e  r e s u l t i n g  
production estimates, and using some e d d i t i o n a l  assumptions, esti- 
mates have a l s o  been made of annual foodgrain marketings. 
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"Is Human Capital  an Important Determinant of Earnings 
i n  Small Manufacturing and Re ta i l  Firms i n  India?" 

This study focuses on the  r o l e  of human c a p i t a l  a s  a deter-  
minant of earnings f o r  workers employed i n  small s c a l e  rnanufactur- 
ing, wholesale, and r e t a i l  firms i n  India. The human c a p i t a l  
var iables  a r e  education, f irm-specific experience, occupation- 
spec i f i c  experience, and general  experience. The study y ie lds  
s i x  major conclusions. F i r s t ,  the re  is  a threshold m i n i m  
l eve l  of education above which education leads t o  increases i n  
earnings. Second, there  a r e  strong complenentarities between 
education and both years of firm-specific and years of general  
experience. Third, while the re  a r e  increasing re tu rns  t o  educa- 
t ion ,  there  a r e  diminishing re tu rns  t o  general experience. 
Fourth, the  e l a s t i c i t y  of subs t i tu t ion  between general experience 
and firm-specific experience was constant  f o r  a l l  l eve l s  of 
education. F i f t h ,  rapid ag r i cu l t u r a l  development appears t o  
pos i t ive ly  a f f e c t  wages i n  the  nonagricultural  sector .  Sixth, 
there  appear t o  be economies of scale among firms i n  the  r e t a i l  
and t~ho lesa le  t rades  i n  Indta. 
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"A Socioeconcmic Model of School Attendance i n  Rural India" 

Becker's theory of hcusehold choice serves  a s  t h e  conceptual 
framework f o r  t h i s  ana lys i s  of school  at tendance i n  r u r a l  India.  
FThile the  l i t e r a t u r e  d e a l i ~ g  with t h e  causal  r e l a t ionsh ip  becween 
school at tendance and socio-econcmic va r i ab les  i n  India  is consid- 
e rab le ,  i t  is based mainly on t abu la r  analyses of gross  associa-  
t i o n s  between at tendance and va r i ab les  such a s  locat ion  of residence,  
age, sex, and cas te .  The only study which at tempts a more sophis- 
t i c a t e d  modeling of school at tendance is one recent ly  completed by 
Rosenzveig and Eveason bzsed on aggregate d i s t r i c t  l e v e l  da ta  from 
t h e  1961 Census of India.  Using a system of s3.inultaneous equations,  
Rosenzvreig and Evenson examined t h e  f a c t o r s  l i k e l y  t o  detcrmirre 
j o i n t l y  a family's decis ion  with respect  t o  f e r t i l i t y ,  school 
attendance, a ~ d  t h e  employment of chilciren i n  ag r i cu l tu re .  Although 
t h e  study employs aecker'o theory of t h e  a l l o c a t i o n  of time, the  
na ture  of t h e  da ta  precludes a d i r e c t  test of t h i s  paradigm. Since 
t h e  theory i s  designed t o  explain hous~ho ld  and individual  decis ions  
about how time is spent in market, nonmarket, and leisure activities, 
households and individua1.s should ba t he  u n i t s  of obser,ration. 


