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Introduction 

1. In .this ~xq3er an a t t e q t  i s  made t o  analyse some of the f ac to r s  
-? / 
I. - 

u n d e r l ~ n g  the  inter-regional va-;iltions in pw capi ta  intake of m i l k .  

Bccordin= t o  tho  National Sample ~ u r v e ~  data tile average p e r  capita 

consumption of ~lilk i n  1961-62 ranged f r o m  O./L, kg. p e r  30 days i n  rual 

crens  of Orissa t,o 11 kg. i n  Punjab; the range in urbar. a reas  being 

2.1 kg. in hncilra Pradesh t o  12.66 1.9. i n  IUnion Ter r i to r ies .  2 

Tlle &stcr.ce of these var ia t ions  was noted e s p c i n l l y  by ?aj 3"/jlS(,r,). 

2. In a t t s n  ,king t o  explain t h e  b.rge inter-regional differences i n  

age, sex 2nd species composition of bovine-stack, he suggested tila%, 

a p a r t  f ro? tlie i n f l u u ~ c e  of per o5.:?ita imome difference,  there  seeas 

t o  be tendency f o r  per  capita n;iY: c o n s u ~ t i o n  t o  r i s e  a s  one mpves fmn ,  

YTlxLs s-tudy llas been un'-!.ee;-taken a s  part cf a Project  finahced by t h e  ICS,S. 
We a r e  g n  t c f u l  t o  N .I;rishna j i  anfi T .N .=&man f o r  valuable cements anxi 

suggestions on an c a r l i e r  d r a f t ,  a;u? t o  M. Purushotliai.nn Flair fo: !lis m- 
s tmc t ing  help ir: s b . t i s t i c a l  ,ancdgsis of the data .  

1/ W e s s  o t i ~ e ~ ~ i s e  s p e c i f i d ,  "col?sm~tion of niik" re fe r s  t o  t o t a l  fl~li: 
nilk e q u i v d m t  of t h e  ccsi~sumption of - m i l l <  and u?ilk produci;~. The 
bas i s  f o r  'Cons-ersion of the  1ztt;lr i n to  f l u i d  m i l l <  i s  explained i n  
Section I. 

$ Govement o r  India, Departuent of ;Stc-tistics, .I$atioml % ~ 1 e  ~.~.IT-~-J, 

. Draft nCpi)l-t ~ 0 . 2 0 0 ,  (1961-62) T?.b_?.es lrith ?Totes on 3 o n s ~ m ~ r  Zpendi- 
tm (>Ie~,r fkli~, mi.~aea, ) 

2/' Sae K-N.l+. j , Z~vestment in ILvestocir -.. in iE~ari,an Econorlies : j-fi ;n.a;l.~-z! , ,  

of sous IY sues To~cerning %c+.~d CowsR an& Sr$us & t t ~ e T c ' n i * ? ? -  - iidvanced S t ~ ~ i e s  Depahnent of Zconolnics, D e l i ~ i  , School of Economics, 
TJqiverrity of ~ e & ,  1569) and a l s o  ksok V. Lesai "The Li-restodr ' j i t : ~ f < c :  , 
Fconoinic Weekly, h n u a l  Number 1$65. 



areas expos015 t o  ;:eat and .uid.ity tllrcagh the y a r  t o  aretis exposed 

colder and drier  mather. :le went on ' to spmulp-te &t this i s  possibrjl 

d.ue t o  the follow.ing factors: 

n(a) Xk5 yield of ca t t l e  declines when they are 

exposed t o  hot and ~ L Z X L ~  weather m k h -  the cost of m i l k  i e l a t i v a  

high in t?lese regions; 
. . 

(b) other nubstitutes (such a s  meat, f i sh  and egg ) are av?A- 

l a m e  in 6rezCor abudance to  provide the necessary nutrition 

a t  a re~.c?.tivel:~ lower cost; and 

(c) the  neo5 fo r  f a t  in lluiilsn d ie t  i s  i t sdl f  l e s s  i n  these 

climatic con6itions. :; Ij/ 

3.  I3e ffurt:lsT argued tlmt '!whatever be tlfe precise explanations for  

the level of idle conamption i n  each region, it i s  obvious that the 

number of milch S J L ~ W I ~ S  Cmt has to be :.=inhind w a i l d  tend t o  r i se  

with per capit:. cons~mption a e s s  it i s  covered wholly by increase3 

m i l k  yields but which z e i n  would need larger feed inputs) and when 

i n t ~ ~ i ~ r e  1180 cf draught animals are also essential f o r  agr icu lkra l  

production ( i  .e . ,  i n  areas dependant on wells fof i r r igat ion)  the 

two sources of do:2mn6 would t o g e t l l ~  exert considerable pressure 

on the availabla Tesources. b e  can also conceive of circumstances i n  

which the  prosawe i s  so great tb.t i t  becom s necessary Lo .choose 

5' between the h io .  !' 

4. There k.3 beer:, :lowver, no s y s t ~ m t i c  attempt so f a r  t o  t e s t  t h  

above hypo";l~esis c g ~ ~ s t  fhcts. Any such atterrpt i s  beset i t h  diff i-  

cult ies.  In tho f i r s t  place some elczlents of the hypothesis, nncl i n  

r t icular  .tile Zactors detem6nin.g the draught-milch animal nix and. 
\ 

. - - 
. y Bid,  pg .25-26 

y rbid. 



re la t ive  I2;ilk yiejds? are not formulated i n  sufficiently precise 

terms. Seconclly, tl* expl-.tory variables cited by Ra j includes 

some which deal with the  demnd f c r  m i l k  while others . relate t o  

supply. Since '.he available data on actual m i l k  consunption nece- 

s sa r i ly  r e f l e t  the conbined eff e- t  6f both demandand supply factors, 

we would ned. a much mure rigorous fornulation of the determinanLs 

of these two s e t  of factors and of the ,interaction between them. In 

t he  absence of sucll a fornulation we have tried t o  see whether the 

observed variation i n  milk consmption are systemtically associated 

with the various elements influencing demand a s  identified by Raj. 

An attempt i s  tdso made t o  explore how f a r  these variations f i t  the 

explanations on supply factors. The analysis i n  th i s  paper i s  

confined to  exploring tlm factors  ~mderlying variations i n  per capita 

milk consumption only in the rural areas. It should be further noted 

t1.a t since available hypotheses on supply b h v i o u r  are cl&te cmdo 

2nd since i n  any czise we not been able t o  explore the supply- 

denand interactio:ls, our resuits are highly tentative and incom7lete. 

- 
5 .  On thc dem??cl. sidci, iw j identified three ,I.= jor factors : (a : per 

capita incorjle; (b ) the mailabil i ty 'of substitutes l i k e  f i s h  and eggs; 

( c )  the effect of clanatic factors on the level  of f a t  consumption. 

The relevance of p:-r capita income i s  ob ious  enough and cbes not need 

much coment. As regards (b), we need to  define m r e  pmcisely the * 

items which can be deemed to be substitutes fo r  milk. Nililk i s  a source 

of f a t  a s  well a s  protein. Alternative sources of protein include 

?cgetable proteins ( fmn  cereals -ax3 pulsoes) and other sources of aninal 



and other s o ~ r c c s  of a n i m l  protein (lmmdy, neat, f i s h  and eggs). 

Since the cp?X.ty of protein fro3 ves3table and mine1 sources are  

quite difl";?ol?l, i.!., seeills reasom.ble to  suppose t lmtothx sources 

of anirml p-?~tein nre closer substi-';des fo;- n !  thn  vegetable 

protein. CosiCbs oer capita t o t a l  consmaption mpenciture,. we h-.ve, 

therefore, ca?si$erd. (a) p r  capita cons~mption of m a t ,  f i sh  and 

eggs (b)  rele:ive price of =ilk and othcr a n i m a l  protein a s  

the  v a r i a b l ~ 3  i,d@ch ?&ermine t l ~  level  of p c  ccapitanillc conmnption. 

6 .  K i k  i s  s sourcc of f a t  which cmrpetek i n  p r i n c i p c  with the 

edible o i l s .  3 :twoulcl, therefom, s c n  3:3:3ropriate t o  verify the rela= 

between vnr i t io ls  i n  per capita consn~ption of nilk f a t  on one hand 

l and the con~ujqtion of edible o i l s  ?ad the re]?-tive prices of these 

cat.-:gorics of ?,-.t on t-he other. Ti~zre is, however, sone question 

abont the -xtont of substi tutabil i ty between these k,1o soilrces of fat. 

The doubt aiYses frmr t l ~  observation tha t  b l u e  d i b l e  o i l s  provide 

only f a t ,  r,d.li i s  a source of both protein and fat .  Part of the  

a n i m l  fa5 i s  obfair~ed frm consllmption of f i e  a s  smh. Only tlie 

portion irhidl i s  convortod into $lee would seem t o  directly compete 

with edible o i l .  Cut even here, t o  tha ex-tent t h a t  zhee i s  used more 

a s  a food s t ~ ~ p l m e n t  -%I-3 than as  a cooking nedi~m ( i n  contrast t o  

edible o i l  wi,ich i s  used nostly as  e coo!&g nediun) the dcgroe of 

subst?-twbillt/ rfiy be ?initec{. T h x c  cocsi~.emtions, md the 

f a c t  tP2.t  ,ulk i s  e joint product ?lovic!ini: both f a t  an6 protein, are 

relevant t o  a. ?roper specification of 4.1% d e ~ n d  reI.ntions:?ips. 

IIowever, t h i s  i s  nn aspect b~hich lie lnve not boen abl* to  resolve 

sat isfactori ly yet. For the present, thzrefore, we shall  t reat  f a t  

from milk ( i~zclur j in~ fluid m i l k )  as a fu1.l pot,entj;?l substitute for 



edible o i l s  cand include p r  capita consumption of edible o i l  and tt-e 

relat ive price of ghee t o  ~ I i b l e  o i l s  among the czandiriatc e x p h n a t o ~  

variables. 

7. The reht iondl ips  t o  he 2::a~ined may be expressed spbt,lically 

a s  under : 

- 
T k s e  czn be roduced t o  the follot~ing ccor%posite rclztiona. :.:y conbiqiny 

(1 1, (21, (31, ( 4 )  and (61, wc 

i I - - 

c~ifich can be f~,.~tilw recuced :;c tl- .. forn 

s i rs ihr ly  cn-.?'>ini~- ( 1  ), ( z ) ,  ( 3 )  ( 5 )  and (5)  we get, 

. , - n 
PI - (y, ~!I!D PC, ) r'c < A  

M = p c r  c?pl?,;! t o t a l  f luid 1 d . k  consumption (including 

i?l.uid :~ulk equivalent o f  ?roc?ucts. ) 

.7 
U = T c k a l  per capita cons?n?ption of all a n i x l  protein. 
P 

Cf 
= I.'o.tal pcr capita consu?ption of zU f z t .  



. - - 
I .  . * . - 

8 .  '&@ ;u;dyds 5s. .M&. a :&q%: . f&. . *he. +"fa &M of %b & t i d  
g . i -... . .  

hple $hi& p&+&s 56 7.9$:iia, ... .'a$$ Ls i.e &y rnZlll3 
~, 

f which &&nud*'g&+eidm ,,4qhta $&g qi&ts+ies ,& m l ~ q  of 
.. .. 

tl;o per capitg. i & & p ~  , . .  ~f . .Q@&,'&, . . . g ~ e ,  butter, iditiLe o u s ,  

fisi ;J& GFgS are rn&l&b;le i k  psi:&d f 6r&. y 
, ... 

These. data 
. . 

. ~ 

-- 
\ also pe-t e&c@~~fi ,of :&-tefYrie a+&@ p a c e s  of diff era*. 

, . 

Z( , ,The 3poM& t a . u 2 a . ~ i ~ * ~ r  the. j ! ~ a i f a t ~ ~ l ~ ~ ~ 8 , ~ o f i  &. Agricaturc 
(l,c,701.71), as' w:& .as tha-t +&one fo r  ~&o;(I.wI--T ) C I ~  net cover 

,* -j:tcsaa involved, :in' bur aklySls.~ 



5.  Tho e s U % e d  Q d 3 € $ 6 f  milk c&sumption includes m i l k  consumed 

as such -the d l k  eq*%aient of  ghei .and butter  consumption. 

The la%Cor ha&hen' sstiastted on the kasis df (a) the per capita conswn- 
. . 

ption of ghee and butter  and (Is) average .&t: c&& of milk'in d i f f e r m t  

States.. The latLer varies a great deal becatse of differences in the . 

proportion of cow and buffaloe nilk 'which .ham different fat conkorits. 

Since the IT& dces nut give the  b- up; of ccw and buffaloe milk, this 
. . 

proportion i s  e s t h b d  f o r  each State on . thehasis  of' Qh. from the 

milk pmclurr'kion surveys candwted by the I n e t i k b e  of Ag- . ideUml  

Pesearch P a t i s t i c s  (IAPS). Y 

10. Tho t o k l  .@iz?@l.pr&ein intake i's tb sun of proteia content of 
. . 

m i l k  and ~dUr products, 4, fish and eggs. . Zsticnrtes of htal nilk 

protein take in to  dU?cunt the &gnif*nt differeixes ,in protein content 
- 

of cow and. buCfdoe milk a s  well as -%lie diffetfnces in. tl-sir r e b t i v e  
I 

.&ere - in 'io.LXL rKLk c . o n ~ o n  between ~ t r t -~ea .  The to:tal & t  Consun- 

ption is thi! m,m of f a t  cohtent of ~rilk end milk pMduCts a d  of 

edible o i l s  (iD_cludhg Vanspathi ) . 

11 . Tha price ,oe r uni t  of milk ( g e e )  i s  deeved from the qvantity snd 

value of f 1 ~ ~ .  m i l k  (ghee) consmod in each State. Since the average 

protein eonlent varies, we have estimated the price per unit of tdlk 

The LAI:S silk production survqrs soMuctc8 i n  11 States duringthe 
Bixtizsi Est i~wtcs  of We I&& @rodu&onAn differcnt States in 
tho cormtry are available the =sis of the  output per milch . 
&?l, obtained from the nillc pmduction m'oeys and the populntion 
of i;Kl&. riiraals evai l  b le  fron the  Livestock Census. . For deta i ls  
of themmpling proc&ure and es t imtion of t he  total rrdlk pmduction 
f o r  diff6:dt regions in the country, See Dam@. ~ i n g g ,  etc. aL 
Monognrph an Es th t i -on  of > f i l l s  Prcduction .(Inst i tute of Agricultum2 
n.?scareh Sta t is t ics ,  I&, Now klhi, undated). 



. 
prctein :jy divid'ln; -Ulc ivOEgc pri-ce per un i t  of f luid nilk i n  cech 

.? 
Statc i b c o  the. n-m?.::c ;?rotsin- a o n q  ++ -valios,:-,y: . 11.7vc eat2 nted 
the price pcr un i t  of nilk prcti in.  Th2 p i i c ~  . . - 
of. othcr sources oT nrirli.1 proZoin i s  the average price per kilo-. 

g m 2 e  of nw.t, f i sh  cad egg, +,dc~n togct.lc;r. ~ i n m  ti= m i t y  

of the protein rroil ';:lcse three pi-oducts are  not very different,  

12. The n veraze nont1d.y in take of nilk i n  rural - India i n  1 761 -62 was 

about 2 . a  k::. ' i i  t o t a l  consmption of nilk i s  highest in F'unjab, 

r a j a s t h a  and Chjnmt ?n< lorvest in Assccz $ad Orissn. About 60 per 

cu l t  of ths  t o t a l  ruzi.1 lrcilk conssiption i s  i n  the for2 of l iquid rill 

and tk res t  is co?lverbod into  products l i k e  ghee and,, butter.  T h i s  

porcmtage varigs 12 per cent in Assnn, t c  n e r l y  65 pcr'cent in 

ri jastmn. T!ero arc d 3 0  s i ,p i f ican t  variztions in tho average f a t  

content of r r U c  zcross *.tes (mnmg fmnl 5.10 per cent i n  1lera.h 

t o  7.60 per cent i n  A+dirt P r a b )  reflecting in the rela.tive 

The protein * c o n q i ; i o n  of n t x t ,  f i s h  ~ n d  egg. are  estiratcd 
on t& h?sie or" tile sbluiard LEites suggested in C. G o w n  st d. 
l.!utritivc ,-Value of M i q m  Foods (Satiortal Inst i tute of Nutrition, 
Indian kunc i l  of' Xedical Fmsearch, iIydembad, 1Cil ). 



Table 1 

Percapil;n.&ntlv .EL& %IIS~~&S.~LW~.  ) . Avmge Fat Content of 
Wlk ancl - Percmtage.of PfUk Converted k t o  Pmducts (All-Inclia, 

Wal, 1561-62) 
--------------Yrr-i-ir---"-u-----------------------------v---------- 

Milk con-. W ccnver- Total acilk Pe zentage Average 
States sumed as ted into consumption of nilk con. f a t  

such products vated into content 

0%. ) (I@- 1 ( I C ~  -3 products of .? 
-------L----------------------------------------- 

Ilndhm Pradosh 0.727 OZ537 1.252 43 .OO 7.60 

bdhya PIEldesh 1.250 1 .SO3 3.053 59.00 6.71 

T a a  Nadu O.W$\ 0.145 0.854 17.40 6 . ~  

I@m? taka 

0rissa 

Punjab 

:a ja sthan 
Uttar Pradesh 

wdst pengal I .250 b.033 .-I . a 3  2.50 4.75 
Union Terri ' ~ - ~ 2 8  I .  '$55 1 .&!+? 3.O@ 34.90 7.11 

Source: %vo,mi,leent of Indio De a " t of Stat ist ics,  N w  
llb.2CG, Tables wid lIo%%C '3cperdlture -62 ) 
R.i% I1 (mir~eo, Nerr Delhi, - -. -Y- ' 

13. The pa- cs,pi-La ini&* of . m . h l  protein in run l India i s  0.133 kgs. 

i f  o r  30 days) of which ?.rOLJnd 50 ps-  cant is obtained f ron milk (Table 2 ) 
0 

There are s iggf ican t  differmces bath i n  the s ize  and conposition of tho 

a n i m l  protein bslcet across regions i n  the c m t r y .  In Punjab n l i l k  

-!lone contributed $0 2e r  cent of the  animal protein, while in Kenla $0 
i 

2er cent i s  :"ran fish. In Punjab, Ta jaslhn, nnd Gujerat milk i s  the 

-v.iL: ocurco oS a n i d  protein, while in KeaLa, Assan, Orissa and ;Jest 

'engal, f i sk  contributes t i e  bulb. of it. Mcct i s  found t o  be the seconN 
s 

Lcr&r;st iaportant s m e  of anililili protein in a l l  States. 



Per &pita ---- ,?nsu@Aon of fink21 Protein (Kg. ) fro12 M i l k ,  k t ,  
S.SI~, - an(?. : ~ ? q s  ( A I L - m a ,  : l ~ n l i ~ ~ -  

_____-..- -.... .._1 . -.---------.--..- -----------I----.----------. --.II 

~ou&es of Protein Toh l  . Lver?. ge ....................... 
State nniml protein con- 

limt Fish S L ~  EWk Protein ten t  of tho 
& Total c !  ($1 
Fggs 

-------------...-,--_---..-------------_" .--------.-.--.---------------- -----* 

Gujamt 

Jamiu 6: Ihd~Lil' 

Kc ~ L , L ? .  

Mndhy? PnCcsh 

T a d  Jhdu 

Ikmatzkc 

Orissa 

Pun jab 

LC. ja sthm 
U t t s r  Prdezh 

Wcst i m , ~ a l  

sources varioa s i  ,zi'iificantLy i n  rural Indk. D.e ?rot,o-h fro3 
anir :~d 

o t ~ r / m m c e s  i s  l o u d  t o  be much c!lczpcr in ra3l Inc-ia, wlule this - 
g e n e & ,  patt.im ::$ids in r3-l the S:;..tes, the di'iifzcrence i3 rclativel: 



Table 3 

Per &pita Totr-1-Jionthly 2ural Consumation. Price of Elilk Price 
of Protein from ?k and Oth,<r Animal $ n r r ~ e s  

.............................................................. 
Per capita. R i c e  per Price per kg. Price ner kg. 
t o t a l  nlnl kg. of of pmtein from of protein fz-33 

State ' consunption crilk ?ilk other nni~.%l. 
(Zs. 1. ITS. ) . (Rs.) sources1 , (3s. ) 

-1---3---__________-------------------------------------------------- 

Assax 

Eihar 

Gujl r a t  . 
Jamu & Kashmir 

Re i-da 

F'kdhya Prad.csh 

Ta:Ll Nadu 

Mahnmshtra 

Orissn 

Pun jab 

Ic. jr. s t hm 

U t t p . r  ?radesh 

Wcs-t Ben~ml 

Union Te-aito;i:?s 

i11 Indi?. 
---------r--------------"--.------------------------------------. 

Source : S?i?e c s  fo r  T:.ble 1. 

15. The per c-.?it.?. inl;,ake of f.7.t fron sources, w?s 0.45 kg. f c r  

k. 
rur~:;L Iridi?-, c. l i t t l e  w e r  40 p c c n t  of it being cmi;mbuted by m i l k  

." and milk products (T:.ble 4). 111; to  f i 1  f l c t  intake m q e s  from l e s s  

. 5 ; ~ ~ n  0.3 kg. in ;;~y..r ,lnd Orism t a  over 1 kx. i n  Purljzb. r.nd 

ln i l l c  produo-bs r.cc~unt!~for lx-.rely 6 per e a t  , of to tn l  . f.7.t i n  Ke1~L.l 

i,:hile in tlw Pmnlj?.b they account f o r  over 80 per cent. Thc p?l' capit?: . 
consunption of edible o i l  i s  crowd 0.26 for  jLI India.  and it mlges 

fro:;l 0.1% kg.. 3- 5i:~.r t o  O.l+.5 kg. f o r  Kernla. The s ~ u r c e  of edible - 



intxke w.ries fmm S t - t e  t o  SL-.te. In Punjab 85 per cent of the edi-? 

of edible o i l  conm.v:.ion i s  not relevmt t o  our a-..lysis 3.s t o  the fq 
cOri'C&t of' different types of cdible o i l  doss not vary much. 

TnSle 4 --- 

' .~ Pcr - lhzi.?a Consrcl;>tion~Kg. L- -. . ) of fit from Milk ?.nd B i b l e  
Oil a n c l  Tm:ir I:es~cctive ---. Prices . (All-5di.a. 2 ~ 1  1961 -62 ) 

C~nsur~p-tion Consumption Tok.l Price per Pric 
State of f a t  from of fzt froa lrg. of 

& bdible o i l  gllee --,----------------------------*----------------------------- 

f i .dh~.  Pr.-.de sk 

Ta,:KL 1Ihdu 

&I-U. r a h s t n  

Y u m t 2 h  

Orissa 

F'unjcb 

R-t ja sthm 

Uttnr h d e s l l  

West Dengal . 
Union Territories 

A;U India 
---- -- 

Source: S-a~ ?.s f o r  E b l e  I 

16. The price pay !I!:. of sdible o i l  in 1561-62 ias 3s.2.40 for run1 

Inc'Ln 2nd th7.t of gh;.e ?.round ns.6. The mnge of variation i n  edibles 
prices a c r o ~ a - ~ t e s  (0.50 kg. f o r  Kerala 'to 4.50 in ExLon ~ e r r i t o r i 6 a  

however, much ..re;t';er tlmn in the case o f  ghec (Rs.4.10 in Jndhra pmi= 

t o  Ks.8.6 i n  dsanj. 



17. Thkre i s  a s t r o n ~  pos i t ive  acsoci?.tion between the l e v e l  of p e r  

t o t a l  c o n s ~ u r ~ ~ t i o n  of nnirt?l pro te in  a s  well 3s of f a t  on the 

one h n d ,  2nd per  c.?.plih: t c t d  ,:cn:.~nption expenditure on t h e  0 t h . ~ .  

In both cases, i;ke simple l ina-rr  fm-ctisn gives  t h e  b e e  f i t  t o  &ta. 24' 

Tn? estimated regressions a r e  as under: 

IT' values -2.766 /+.$@ 

C = -0.722 + 0.5L.1 y 
f 

IT1 values -2.273 5.615 

,- 14. . .  'f.% co?ls~=pkior~ of ~5% pro tc in  ,d tht of t . p t " 1  ;mind 

pro te in  a r e  ps i -Live ly  corE p-ted, ti12 f o m e r  i s  s ign i f i can t ly  influen- 
, 

ced bgr -the p r i ce  o:C & protein  rcl,?.-k.iire t o  o t k r  ?a in? l  protein .  The 

c!le;rper t h e  milk pm-toin cmp-red t c  ner.t, f i s h  ?nrl eggs, t he  L?.rger 

trzndo t o  be t h e  cons~m t i c n  of tx lcfcrrl-r. Yuch the  s a l e  rd?:tion- 

sh ip  i s  evident b - -h~e~m tile i n  t.die 2.C milk ?at ,  t o U  fct and the 

i -e la t ive  n r i ce  of $7. :2 tC (3diblc 0 1  ... These .-.re cl-early brought o ~ t  

by the  f ollcrwing rcgr .xs ion  : 

19/ In a l l  these cases, i re  t r i z d  four  f m c t i  owl. f o r m  : lin%?.r, 
semi-log, do~lhlc-log ~ n d  log-linw.r. In general, th -  e s t i  m t e d  
regressions ?-.cr,dn-tcd i n  t he  :??per r e l a t c  t o  thx? f~ lnc t ions  which 
give tb highest I;? It my h k  noted tll.5.S i n  tync c i s e  of to-tnl  
f a t ,  271 f on:rs 

sOeE; 
v S ?  ; but  in the  case of 

n n i 1 - d  p r o t h ,  t he  2 s f o r  all' tile other  f u n c t i o n ~ l  f o m s  -re 
signific:ntly lo!!er t l z n  i n  t l@.ccs$ of t h e  Linmr function. 

We a l so  tes ted t h e  r e l a t i on  between psi" c n ~ i t a  intnlce of edible 
o i l  and ghee on tlie one h..nd 21~2 ;cr c?-pita t o t a l  conomnption 
ex.pen&,ture on tilo o'khei-. TIio qh ~e regression coeffici;?rrts a r e  
s t n t i s t i m L l y  ; i g m S i n n t  t h e  3 V ~ ~ U W  a r e  much lower (7.38 t o  
0 . 4 )  comwre8 t o  .bhe regrcssicn f o r  to.Ld. fat.  



1 S. ~~1~ .b:.n7 ,.L.-, c pcr-ti?.l rel,r..t,ionrl~ips zci-Lim our z ~ ; r i o r i  eqeck. 

tile hpo-thesis im,'arl>inr -. -%I.o iir?duceriu f on: (eq~:.tion 8 ztbove) i s  

pzeti311y car:;;b.-n-lorl. As c m  ho seen f ..on the  c s t i n ~ t e d  rogresr' 

given belot,,, t' ;. c.::.r c : i , i t~ .  t c t a l  rilk in tdce i s  ?n incre,-.sin? fun 

of p-r c:,.pit?. tct-.l cons-~,:2tion cxponditure, ,?"~i!i she. w 3 si:gif ica 

i n v e r e  rcl:,:tion -LC. t:i c rice of pill: g ro te in  ?'eb.~tive t o  sL~ler  ?n 

p ;-oteins. %! -- 
..o!icv-.r, t h c  pr ice  of ghee ( i . e .  ~ i l k  f a t )  re lnt ivo to, 

ed ib lo  o i l  pr iccz i s  >-i??.i-e!l-Ll',r 110:- 2 si-;nif;-mnt influelice oc - t o t z l  

n i l k  co~ l s~u .~~%ion ;  r?.oi-eover, tl?c s i y  of t he  coeff ic ient  i s  ?ositive 

i s  contr7.q > o  0;- e q e c t z t i o n  and contr.?qr t o  es~L.iscted re'?.ticns 

( ) above. i ~ e t  noil?ly r e n s b s  t o  be eq21.,xineli. 

A roy1-:ssLol-: usin2 relr.tive pr ice  of 1iLLlc t o  o t l x r  nni~lr.1 :,ro";m 
i n s  '-ex3 or -:;he vcl.l.tive pr ices  o f  :.~KLk prc t c in  t o  0 t h  r z?i%?J 
prqtein,  {;:-as t l i  (2 f c l l o w i n ~  r c s u l t  : . , 

In this I'o-n.~~~.-lLion, tile coef f ic ien t  f o r  rel,?.Live p r i c e  of .?ill[ 
t o  0-bllcr p r . . i ! ;~ i l~  i s  not . stntist icn?.ly s i p i f i c z n t .  



20. If the vnrizzblc Pd?c were omitted on the gromd tb?t i t s  coeffi- 

c ient  i s  s t o . t i ~ ~ k i ~ 3 . l ~  iasi,nnificant, we get t he  f~11owing relation- 

. ship. 

'T" values -2.616 4.40& -2.711 

SUPPLY F&Cl'U l S  

21. As pointed 0u.t in pare. 4? the inta~-Skxte rl2Zfsrences in per- 

captta & -csnsmption Ghich we observe fron ?@ and 0 t h ~  . s u m p  . 

re f lec t  t he  i~et eff ect  of d e n d  nnd supp.Sy fcctors. I-hving rmriauec:, 

' spae of t*. fkctors tr::$ich o p e i ~ t e  on th~ demnd side, w *  now consider 

the  ffc.ctoes whic'i de-:,eriiine sup~ly .  OuF disc~?.ssion i s  .essentL-.lly 
. - 

explom-tory in c.r:rr_cter. The <;Uimti3&ti~e ~ m l y s i s  i s  lid-ted 'to 

test ing the degree of ~ . s s o c i ? . t i ~ ~ ~  beken  &fie?-State 6ifferezicss i n  

per capita prolluction lcvcls  ?lid some fnctas. which p r i m  facie 

would n ? p c r  to  be .iiq.ortcln-k. in aeteminirg these lwels. 

Sources eclat-. nor S L V D ~ Y  

- 
22. Sbti-!wise, ectiw.tes of to tn l  m i 3 l i  'production have been mde by 

the  Inst i tute of lgricul'curz-LL i ~ = c & r e ~  S ta t i s t i cs  (XRS), on the 

basis  of the yield ln tes  of cows -.d she buffaloes obta ind fron s q l a  

a.ilk px'oduction. su_rv~;~s cnd the  ypvlnt i  on of nilch ani:ils a s  

cbtnined fron the  Livestock ~ e n s u s e s . ~ '  Erren t l10~! i  ihTS silk 

production surveys are  conduc;d both in r u n l  afid urbnn areas, only 

- - 
Q) See, op. c i t .  G. Pbnogmph on Eskimntion of Production. 



t h e  o v z m l l  ?.ve:?:i:c :ie.ld ~ . t e s  of n i l c h  i n t r d s  'nave b e m  publish 

y i e ld  m t e s  L'OT CO.:" C ~ C L  huf~:?I.ocs i n  e?.ch Stzte  cnd the corrz:~on 

pcpula.tion c,f i ' :;J ?.!~rli!~~.ls i n  ~-iir-.l ?m?s. Gut, sincc the  relative' 

y i c ld  r?t,os 02 c ti!-.? r;:1:.:. she ?JUT ;? l oe s  i n  r w l  and urb3.n zrc.>s v?.ries: 

f ron St-.te -to 31- 1;s , tl;c es'-t.ircJ~e n?y not be ;.111olly rs:.i,?blc. ~ o r e o v a q  

tho  Stxtes  f o r  ;;I: a,-.!; :,rexs. IJe h?vc tkcrefore not  usefi~ 1:L'S d?ta.! 

23.  The fill Llij, CUTL~ Debt ,?id Invcst i~cnt  Sunmy, 1761-62 ((81;:~~) 

gives  t h e  ostiilr. LoC ::-wr.-.gc v?lue of ou'cput of rill: an& o'ther 7 . U  

products ~ e r  ho~.~scli:~lcl:- ' ' It <czs c o t  give m ~ x t i t y  c~itiiz-:tcs. 

Wc h-.vc obtcinccl 51.. ?.r.';tzr by +.Lvic'i.c.,: i u T?:.l:~> of output ns sllown 

by th !,~?:;i ' - 2  ?.v:r.,mc ,d i r .+ i '  - ?,ri_cc ~f 5l;L;ii' z& in each St,-& 

a s  si2ocrn '3;- ii.2S k!lsa>ption Sunreg- k t n  f o r  t he  sene y:;.nr. 

24. In view 0:; t!- " .~)?s ib jz  rlefects of the esti:~.?.tes b.?sed on 

1iIlDS r.:;d. d.ii'ficilJ.'.S.es rf assessin: ? h e  iccur:-.cy of the un6.erlying 

dab., i.:e :I?. ; I S 0  us.>d -t:lc coils~i;.;:~tisn estii;!n-tes de;iircd f ro3  tb 

PISS (1561-62) ':s 2.1 ,-ltcnmtive zcasurc of r,:lntive pl'oduction 

a r e  given i l l  ;r.-.Llc 5. 32 generr l ,  ",he fAI+lGS c s t i x t t o s  i q l y  n level. 

of cciioizipticm (o'rt-ined by d c d ~ ~ c t i n g  cash s.-l*s frcr,  t ,ot?l output), 

. . whic!l i s  c ~ i l s i d  z-c.zL.?.y iiLzp?2: L!l.?n Yc: t sho;~n bj- 13s. lb~,jevi::r, thz 

rzlc'.tivc ~.!diiil:::! 3;' Z~intes by pa- c-pit:. prociucticn esti-;.tcxl fmn 

AT'DS .:ad by 1 1 3 ~  c:?:!i.tr: consuqt ion  are uorc o r  l e s s  bile sn;:~. The 

two sul-~oys :.re.-> c'onc in6epend.atly of er:ch otIz21~, t he  use of 
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. .~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . -~ . . . . . . . . .  ... ~. ~~ . 
. . . .  - .  

:mi Pmdfic.t,ioa. Per @pita Milk P d u c t i o i i  
Stlate . - 

, . .  ,~ .. , .  ~ 

~ -. 
.&L;D9 . . S~SS- -. f1II;DS . . Jrss 

(0QO wess:) . . . .  .: .. . . 
. * % . I  --,, i. ...--,--- -,,l-..ii.*c..~~.-i&~ --.... -., ;;,21i;iw-.&-.i--i . , -,-----------... ... 

,~. ~. . . nhaHw .PA&& . - .  . gm.&o " dj&$,:.Z@, . .:~:;=9$my5~ 
. . 22*9& . . 

AS a.m. . . ,&1;..,mo1 .a$..5g. . . .  ,::. 47.31. - .. - . 
. . . 

1@.61 .. I .TST 
B i h a r  . . . . . . . .  . ~~ &$c,&y~:z~;~& ............. .: 49 25.78. . . . . . .  
&J jar&: y&$?&: 151" A, $..&.~- - ..92 - . & 

~. .. 
96.60 . 

J ~ I J  and .205,.-20. 264, c.: m::. ... . -9,;31 58 .W 
~ e n l > -  ' ~3@~30:;..:.": : 11.67 
y&i,dhJ+ ~ ra&& 1 ~~22.~~20 0 2 .  77.14~ 33.45 

. . .  . ~ 

Mzdms. . ~ . ~:@,3,.,%.@ . ,j%yj;&7: 70.35 
- .  

18.59 
. *  , . ~  ' 

%&-.mehi& - 71,&&&g .; Xi67 .a'@ . 21.3 27.52 
! .- 

i:fry..& stjz;&b - ~ eg,37 ~ 25,. 3.6, , . . , . 

Orisga- I&s,.& cn-:&. . . .  . . 5.55 l8.8t 
Skin jab W . m .  .Zi74.i6~.. 131,,<65 169.5;' 

. - 
3:2ja~tthg . ' l$6/g. &O 1 .  : $6.9 '$7.4):. . : 
%tar P.k~a.sh. 3&6.1,0. j,wg,$@ 1 61 58 4% 77 
Wcsat &m&ir2' .579.@0 ' 5&..C%3 . 1.5.60 16.E? . 

~----l---i---i-.-*~-i"-----.---rr---~---- ---- - -..-- .." ..r̂ .-*.. .-.. . 

Sowces : 1, -!;s for Tc."vLoO 1 .. , .. - . 
a. ;&ssnrc .;j,+& ::bf &pit%,, ~oprir%n&&. ~ f :  ~-t&-tistios, ASL Wt, 

Iiunl Debt qi@ & m i %  . h . o y , , '  1551 -62 (nine0 ) - .&nbay, . . undct@j. 

zvelxige $&M per nil& ~ ~ ~ Z .  am.ber o f  ; o i l ~ h  &mils per perspi 
. . 

. mnges f&n 0.W Kei?-L~'to 0. ..3@ in .%xjnsthan. Outplrt. psr d c h .  
. . : ~~ . -  

ar;ilanl is fo& t o  be t:u: l-5$ in 0ri.sso &'hnilhm Pmdosh and 
~- . . 



.. . -. .,.. u i  L iillc-. .31._: !-.I.:; : 3 ~ '  p!:Tsoli, Lvoi-ag~ !~nml FW% output 
o r  I 1 ,  o ~ ~ t p u t  of Foodgr.?.iis - and O i l  Seed per adul t  
equivn1cn.t of j;ovi?c Population, ji?.tio of T.klch Animal Stock 
t o  t o t s 1  iidu1t 2;uivLknt Population, 2nd ktic of Cow4 She 

k f f ~ . l o c s  ( I  561 -62) 

.- Source : i-m:,.an i)c?pul,:.'$ion, Ciinsus of Ii~di.?., 1561, Covina Popul?.tion, 
L;ivestock C ~ l s u s  15 61, O u t p ~ ~ t  of Foodgmins arid Oilsecds - r e  
cstk-.-.d fr!3~i-l (s.) % s t i m i i o n  of ilrez, n d  Procl~~ction o f  Princ 
Cmns i n  Z;ld!q 1 - 6 2  (b ) . -2c t i -  .:;tiicn cf AT;= -r!- Productio 

h of ,,or c.-cir:~. C;.ops i n  htnci;.?., 1561 -62 an6 1C,6Lk-65, D i r c c t c r ~  ke 
of k o n c i ~ i c r  xi?; St-.ti;tics, ? : b ~ s t r y  of .~.gricult,ure, Ncw Dclhi: 

Notc: (P.: Thc outpi:& poi' ? d c h  .ni!:?.l i s  obtcincd by dividinn khc to t  
n i l k  pr;':~uc-Lion by pcpul-;tion of n i lch  ,?ni?;lrjl ( b  )"conv3rr.ii 
of yom:::tocli i n t o  ? d a t  si,ock i s  :=,do under h e  i'ollo~s 
pt ions:  (I ) youngstcck bdow 0-1 yc3.r i s  oquil -to onc- 
of ,a1 3 6 d t  S~LOC!:. ( 2 )  y~Wg3tock b?t:~eon 1-3 year i s  e 
l a 7 3  of ~1 2Ci.d'~ <to&. 



26. Our Laml~isis shows tkt per cj@t?' & production (XI ) i s  

positively corrclnted both with the number of milch anixrJ.Q por 

chpi t ,~  ( ~ 2 )  ;rikb the yield per r a c h  animd (X3 ). The totxl 

c o r r d n t i ~ n  coefficient between JJ nn6 X7 2s higher tlmn tbt 

between XZ 2nd XT which sugges*s t11q.t the vvrtrintions i n  pcr  capita 

production ::m ?ffectecl by -w.ricticuts in prductLvity per animJ. more 

than by t l ~ e  nwber of &Qs, (Sse Table below ). .There i s  no 

systemtic o r  si@ficaBk zssoo-i.2tion between the nunber of milch 

a n i m l  per :lec.d cnG pro&tivity of milch miml. T A i s  i s  true wheth~r  

wa specify (Xl  ) i n  terns of pee w.pib ou*ut 3s obtained f m ~  f iEDS 

or of pi- cci>ikt,. ccmsumption ns shown by NSS. T h i s  r esu l t  suggests 

t1lt.t t t k o  fac tors  rrhich dcik,erci~c t h E  varh'tions in per capita a c h  

c n i m l  stock 2nd: those accounting fo r  a r i a t t o n o  in 

q n i m l  cro quite d i f f c r d t .  

T9.blc 7 
\ 

~eL?tio&~33-t1j@cn per ci.:~Itz. r.6I.k p:m&cCion ( X l  1. nunber of 
~r i l ch  ,anh?l p e r c 3 i  a ( M i  ,rrrrd the  &v,.%ge f i ~ e l d ~  - .- - - . - - L - - i - - .  -- 

c 2 ,  (-B 1. 

LL;x,S 
- .  f E  

27. In on'-ci- te cq-~kin the vzri-tions in the number of f i l c h  

rrA-p.lS per p r s o n  botwcen d i f fwcnt  p n r t s  of Indict ono r.foulcl need t o  

uilclers.t=lld the k . c h  rs responsible: Tcr v-.&ations in  th tot?.l bwina- 

stod: rck.tivc t o  hW.n populc.tior_ a s  well as  vnriztions in tb comp6,~&&g< 

of tile boville hmd-. This z i s e s  ?::!tl-ior c~mpbx  quesCions ;,rx& l . q i .  ~ ~ 



barely begcan t o  bc c:ccriilinod s y ~ t e i ~ t i m l l y .  :lowever, f o r  t h e  purpose# 

of t,:-,i: prcxis  t sri~l-~il~y,  i t  i s  ::ld:fii:ic:n-i; th:.t , ;.he i.:u:ibcr of r.ul.ch 

a n i n d s  per ca-:2ita t-ndds 'so be !ligh ?or St=.tcs whem thc  ?~oduction o l  

f ocdgr?.ins is m r e  ?..i-~i.m6.?llt r c l c t i vc  ts  ?opulS2tim. In o t t ~  - .  words, 

wher'e t h e  p m  z?:?-L',-. of foodgrzins pi-och~ction i s  high, t h -  ruyal 

popul2tio1l 2 s  .,. :~:l~l:: i s  10_3.sc ?ilcsly to be %re :2l-os?erous the 

coxpeti t ion b e l x c : ~  i-il-!:?~s -in4 -.nri:;,ll.s on t h e  prcd.j.c-t 7f l ~ n d  i s  apt, 

be  l e s s  in tcns i rz  , i;l~crcb:r cw..!>linr; f::e':.>rs t o  ri-!kt-in core nniqrls, 

i n c l u ~ q y  xilsli 3'-.nc!<. Thsre i s  however, no . p r i o r i  bc s i s  for prr:<ic% 

t h e  r i? l~ t , i cn  bctbic;!r. -LZG r z t e  o r  milch -to tcb.l bcvim stock and 

t:13 l i x o l  of c,-;xil,i7 foedgrsin output. Tl1.2 &t.-. suggest t!nt. the4 

two vxric:hles r.rc not systa:?. t i c z l l y  rc1.-.ted. 

28. Ls rc,:-.ld? -;!:c 7r:ri- t ions i n  output ?sr , ~ ~ , ~ - - l  

regions i n  t i e  or,iclt;;r 1.J.Curns suggested .-.n inverse r e l a t i on  betwem 
I 5,' 

r a i n f a l l  .a~xl. cut.1311-i; c? r ~ i l c h  cow. - Ashok V.Des,-.i, who ocr.i-nined 

the  3~1rns -@~oth::cir i n  mne de5-il ,  fcmd. t h e  rc lz t ion  t o  be rr.t.hr 
&' -- 

riore c o n ~ &  x. found i-,h?-t -tho Burns hypotb s i s  holds f o r  

t h e  p lz ins  js~d:. I:rz-1:s $ci<rl f c r  tlle Daccan Fl::tor..u. ;~Ie ccncluded 

t:-i-~t ' ;ow ?~rk-.l ;-s?.s r? : . i l k  yic ld  i s  not cxIr.ustive, but they seem 

t o  dcpcn& m ti-i: .:::?.i?.::.bility o f f e e d i ~ ~ s  stuff 2cr ,?.ni?:ml ns,d p.rti- 

1 71 
t11-n c w  s. " - i ':1- b-.s-is oL acre rcccnt d.at- we find 2 ~:~e?k 

(aid s t , - . t i S i c c l l y  zc.c-.si;nifj.c2t inverse  rc:i .-?;ion betwem r?infiU 



. . .  

En &&.& to ,ao&&f% ;=.&.cfc i n to  Rdul f  equ5v~.l&t units ws ' n ~ v u  
us& %e F:$ll6x$hg c&versLon mteEi-, . .~ 

, . .  ~. 



- 
i ~ e l e t i o n  --- ijeI;!~een O.?.t~-ot p s r  Rilc11 - n i r ~ ~ J  (XI ) Lrcnnit,". feed. 
L . v ~ i Z ? b ~ t y  -- . . --. ow bcvinestocl; (XZ)-z!pd. t l ic r;l;tig of milch 
ti. t o  .to-i+&Nt en~t?Lyz.lmt bovine oocul?.t,&n ( X 3  13) 

3 .  i:s n.:nt~.rmd c-.r=erj these r e su i t s  ? re  n e i t : ~  :r defeni t ive 

I 
no r  corq~lote.  L full.:>:. ;n,-.Sj-si s cf t h e  supply f "c t i ; r s  w i l l  rczquire 

-satisfa.ctcqr eqL-.nr:tion cf t h e  f ? . c t ~  e . respcnsiille f o r  the  l x g e  

v.-.riaticn i n  t l z  c~ t$ /b~5f~?~ lbe  mt,ioy; tlao ransons f o r  di?.ferences i n  

tile pr@pcrti?n clt' --!ilch cnizk?ls ulrLcil a r a  i n  ; dlk n t  any given point 

of ti%; t:lc i;:ipi.ct G? cropl?ing pt,:;orq (e&cci?.lly . paddy nonoc.ul.ture9 

. . 
GI: -w.a q~:? l i ty  of x t l c h  :'nirmls; the  extpnt : f cor.qot5t,icn between 

hm.ns .aid i:';i~~.ls Stir .vz.i?ii?.k;lo s ~ l y  of proteiri; ,znd, not Jthc lcasli 

i ! : ~ o ~ . n t ,  t:le i:<h.olx e of tbz cos t  of f ocd (ssp cic"Qy protein 

rcl.i.tivc t o  tl?c . ;7i-i.c> c:i: d u l k .  !jJe !:lope -Lo wr!ert?kc fu r the r  studies 

on these questions i n  Ahc future .  
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