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Intreduction

1. In this paper an attermt is made to analyse some of the factors
underlying the inter~regional variations in per capita intake of nﬁJk.L/
According to the National Serple Survey‘ data the average per capita
consumption of milk in 1961-02 ranged from 0./44 lg. per 30 days in rua l’
ereas of Orissa to 11 kg. in Punjab; +the range in urban areas being

' /4

2.1 kz. in Andhrs Pradesh to 12.66 ke. in IUhion Territories.

. 3/ .
The existence of these variations was noted especially by Raj =~ (194S),.
; :

2. In attem»bing to explain the large inter-regional differences in

age, sex and species composition of bovine~stock, he suggested that,
apart fren the influence of per cfpita income differcnce, there seenms

to be tendency for per capifa milk consumption to rise as cne noves from,

*This study has been wnilertaken as part of a Project finahced by the ICST.
We are gmicful Lo N.irishnaji and T.H.Krisiman for valuable comments snd

suggestions on an carlier draft, zad to M. Purushotiwian Nair for his un-
gtincting help in stetistical analysis of the data.

1/ Unless otherwise specified, Yconsumpbion of milk® refers to total flul’
milk equivalent of the consumption of -milk and milk products. The
-~ basils for Comversion of the later inte fudd milk is explained in
Section I. .
2/ Goverrment of India, Departuent of Statistics, National Sample Survey,
Draft Report No.200,(1961-62) Trbles with otes on Jonsumor pendi~
ture (New Delli, mimeo, . ’

3/ Sce K.H.Bej, luvestment in Livestocl in fgrarion Economies: An dnalis! -
of some Issues Concerning “Sacrsd Gows” abd Surplus (Abile Lhchire Foo
idvanced Studies, Departiyent of Eccncmics, Delhi School of Ecoromics,
Univerity of Delbi, 1060) and also Asck V. Lesai "lhe Livestock Sitimtic -,
Feonomic Weellly, Armual Number 1965,
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areas exposoca to neat and wridity through the yz2ar tc areas exposed
colder and drier woather. i went on to spoculste that this is possibif]

due to the following factors:

MWa) Tas mill: yield of cattle declines when they are
~exposed ©o hot and humid weather meking the cost of milk relativeifj
high in these regions;

(b) other substitutes (such as meat , Tish and egg) are aveai-
lable in sreater abundance to provide the necessary nutrition

at a relevively lower cost; and

(c¢) the need for fat in humsn diet is itself less in these

climatic conditions,.* 4

3. e furtoer argued that "whatever be the precise explanations for
the level of millk consumption in each region, it is .obvious that the
nwnbér of milch animals that has to be maintained would tend to rise
with per capitc consumption tumless it is covered wholly by increased
milk yields bub which again would need larger feed inputs) and when
intensive nse of draught animals are also esse:q'tial for agricultural
production (i.e., in areas dependent on wells for irrigation) the

two sources of demand would togeth:r exert considerable pressure

on the avajilable resources. (ne can also concelive of circumstances in
which the pressure is so great that it beccomes necessary to.choose

/
between the w0, " %

4. here hr.3 been, hox,}ever, no gystematic attempt so far to test the
above hypothesis cgainst facts. Any such attempt is bsset dth diffi-
culties. In the first place some elenents of the hypothesis, and in

= rticular the factors determining the draugit-milch animal mix and.
\

4/ Ibid, pp.25-26
5/ Teid.




relative milk yields, are not formulated in sufficiently precise
terms. Secondly, the explanatory variables cited by Raj includes
some which deal with the demand feor milk while others relate to
supply. Since the available data on actual milk consumption nece-
ssarily reflect the combined offe~t &f both demé.nda.-nd supply factors,
we would need a much more rigorous fermulation of the determinants
of these two set of factors and of the interaction between them. In
the absence of such a formilation we have tried to see whether the
.observed variation J_n mitlk consinnption are systeratically associated
with the varicus elements influencing demand as ide_gtified by Raj.
An attempt is also made to explore how far these vafi_ations fit the
explanations based on supply factors. The analysis in this paper is

confined to exploring the factors underlying variations in per capita

milk consumption only in the rural areas. It should be further noted
t'at since available hypotheses on supply behaviour are qxi,ite crude
and since in any cuase we have not been able to explore the supply-

demand interacticns, our results are highly tentative and incomplete.

Demand Factors

5. On the derond side, Haj identified three major factors: (a) per
capita income; (b) theovailability of substitutes like fish and eggs;
(c) the effect of clamatic factors on the level of fat consumption.
The relevance of por capita income is cobvious enowvgh and does not need
much comment. As regards (b), we need to define more precisely the
items which can be deened to be substitufes for milk. Milk is a source
of fat as well as protein. Alternative sowrces of protein include

Tegetable proteins (from cercals and pulsoes) and other sources of animal



and other sources of animal protein (manely, meat, fish and eggs).
Since the quslity of protein f-rom vegatable and animel sources are
guite diff rent, it seens reascnable to sﬁppose thatothsr sources

of aminal protein are closer substitubtes for milk than veg:etable
protein. beosidés per cepita total consumption expenciture, we hove,
therefore, considered (a) par capita consumption of neat, fish and
eggs and (b) the reln”ive price of milk znd other animal protein as
the variables wiich cetermine the level of per capitamiik cons'wnption.{
6. Milk is a source of fat which competes in principle with the
edible oils. It would, therefore, scen appropriate to verify the relatf]
between varitions in per éapita consumption of milk fat on one hand
and the congsuaption of. edible oils and the relntive prices of these tug
catzgories of fot on the other. There is, however, some guestion
about the otbent of substitutability between these tuo sowrces of Tat.
The doubt arises fren the observation that while ~dible oils provide
only fat, aillk is a source of both protein and fat. Part of the
aninal fa% is cblained from consumption of milk as such, Only the
portion which is converted into ghee would seem to directly compete
with edible ¢il. ©Tub even here, to the extent that shee is used more
as a food supplcment ratior than as a cocking hedium {in contrdstr to
edible oil widch is used mostly as a cooking medium) the degree of
substitucbility may be limited, These considerations, znd the

fact that milk ig a joint product nmviding both fat and protein, are
relevant to a nroper specification of tle demend relationships.
However, this is an aspect which we have not boen able to resolve
satigfactorily yet. For the pljesent , therefore, we shall treat faf

from milk (inciuding fluid wilk) as a full potential substitute for



edible oils and include e r capita consumption of edible oil and the

relative price of ghee to edible oils among the candidate explanatory

variables.

7.

as under:

The'se can

(1), (2),

wiidch can

sinilarly

Where,

'"GCJ

The relationships to be cxamined may be expressed synmbolically

I = f.(Cp,G ) (1)
Cp = {y) (2)
Cp = (v} (3)
Cpl:-l = (Cpst,Pa) (4)
CPm = (CP,PijPa) (5)
Cfm = (CfJPe’Pg) (6)

be reduced to the following composite relations,

(3), (4) and (6), we got

i ) (

P.,P

(YS Pz“‘flpPa_) g2-C

be further reduced *to tr form

Ty combining

7)

Py P
T ew )
comibiminz (1), (2), (3), (5) and (&) we get,
Moo= (7, PTD,;-?) (<)

c

(&5

fluid mik equivalent of producte. )

Total per capita consunpticn of all fat,

per copiba total filuwid nilk consumption (including

Tetal per capita consmption of all animal protein.



Cs¥ =  per capite consumwtion of edible oil plus ghee.

s =" pel’cafp}‘ba total @@S@?@f@i expend iture
: ) | £rom

= per.tapits consuiptionof protein fild

iT% products.
= Per capite conswiption of fat fron milk and milk
broduets,

B, = " Price per kg. of fluid wilk.

R
TR

P, = ein £rom ofhs r anim] Sources’

£
il

Price por g. o ‘edibleoils nd vanaspathi.

Date Soumoes

8. Our anaiysis is based ol dite Prof the ¥7th mma of the National

Sample Survev wm.@h relates te FSE ‘!-ﬁﬂ.é/ Tha.-s is the only roumd

for which detailed agate-mae date of the qua,mt:.tles and value. of

the per capitea consmpta.m of i‘lu;Ld milk, ghee, butter, e:hble o:ls

7
meat; i‘:,sh and eggs are avallabla in publn.ﬂmﬁ fom.-/ These data

LN a
gge prices of different

sl80 periit caleulation of ‘-'S‘_bate—.ﬁiseg aversg

Aitens.

& N.5.85. Pegort - No *200 obseit.

‘The .quc_..&l tabulatisng for the Na'b:.@na,l Commission on Agricul ture

" (1970=71), as well -as that done for FAD O71-2 ) do not cover all
the items involwed in’ our anaiy&ms. '
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'G. Tho estiikted mﬂ‘blty of milk consumption includes milk consumed
as such and the flma DS e'quiivalent of ghe“; :ané butter consumption.
Tlf;e latter ha.sbeen M£ed on the basgis éf {a) the per capita consum-
ption of g"he.:a- a.ncl butter and '(b') average fat content of m:l_lk:m different
S_tat.eé.' The latler varies a great deal becawse of differences in the
proportion of cow and buffaloe milk which have different fat conternts.
~ Since the H'S'.;_‘» doe s .not give the br@a:k up of cow and buffaloe milk, this
propertion is éstimaftied fc‘f aﬁc’h State Qn-"th;é'ﬁa;si.s of data from the
milk production surveys conducted by the Insﬁ'hité of Ag:'.toulimml

. 8
Research Satistics (IAI?,S_).—'Z :

1(5. 'I;he 'l':-‘@-vf,a;l an:x.ma.l probein intake is the sun of protein conﬁent of
m:lk and milk gredmﬁs, meat, fish and eggs. ' Estimates of total milk
protein take int.e account the Slgnlf lﬁant. diffei‘eigces 4n p£0 tein content
of cow and buﬁ‘_"'a-:loe milk as well as %he“i‘dif'f‘érmpe‘s in 'bhe‘ir*rel.'-_?.'bive
share in total rilk consumption between _;S'I:aﬁeé'; The total fat‘ cbnswn—
ption is the sum of fat cohtent of milk and milk pfoducts and of

edibtle oils (including Varlasz;‘athi ).

1. The price per unit of milk (ghée_)'is de;‘ijred from the quantity snd .
value of fluid milk (ghee) consumed in each State. Since tl';e avéfage |

protein econtent varies, we have estimsted the price per wnit of milk

g/ The IADS wilk production survevs cohducted in 11 States duringthe
Sixtics,  Bstimates of the milk produetion.in different States in
the comntry arc available on the basis of the output per milch
anincl, obtdined from the milk productien surveys and the population
of mileh animels avail ble from the Livestock Census. For details
of the sampling procedure and estimation of the total milk production
for different regions in the country, See Daroga Singh, etc. al.
Monogm ph on Estimetion of Milk Production (Institute of Agricultumal
Besearch Statistics, ICAR, New Delhi, wndated).
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protein Wy dividin: the average nrice per unit of fluid milk in each
State ginco tho avernze protsin gontont zlss -varies,. ye Ve egtinted

the pricc per wmnit of milk prctoin. The price
of othor sources of anin:l provcin is the average price por kilo~

4

gramzae of meet, fisn end egg, takon togethor. Since the quality.
of the protein fron “lwse three products are not very different,

this procedure would secon to be satisfactory.

Some :dghlights of InterState Varietions

12. The average rmonthly intake of milk in rural -India in 1G61-62 was
about 2.68 kr. “ho total consumption of milk is hizhest in Punjab,
Ra ja;'sthan and Gujaint ond Jowest in Agsam and Orissa. About 60 per
cent of the total rural milk consumption is in the form of liquid milk
and the rest is comvertod intg products like ghee and butter. This
pereentage varies 12 per cent in Assan, tc nearly 65 per cent in

fia jasthan, There are alsc significant varistions in the average fat
content of ~filk across States {ranging from 5.10 per cent in Kemla

to 7.60 per cent in Andlhum Praéi;-gsh) reflecting in the relative

inportance of car and buffaloe milk.

¢/  The protein - consumption of noat, fish and egg are estimted
on the basis of tihe standard rates suggested in C. Gopalan zt =2l.
Hutritive Value of Indian Foods (National Inmstitute.of Nutrition,
Indian Council of Medical Rescarch, ilyderabad, 1¢771).
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Table 1

Pereapita Moptly Milk Consumption (K.}, Iverage Fat Content.of.
Milk and Percentage of Milk Converted inte Preducts (Al1-India,

Tural, 1561-62)

i . Milk ‘con-. MJ.J}{ conver- Totel milk Pe ':cenﬁége Average
States auiied as fed into . consumption of milk con. fat
such products : vc—xggd c:%n’bo cen‘terjib
L S Tod S - of i
(g.) (T (k) ~ Products - of &

]

Andhra Pradesh 0,727 02537 1.262 - 43.00 7.60
Assam 1.250 0.173 1.423 12,10 5.39
Bitar 1.280 0,359 1487 24,.70 7.53
Cujarat 3.825 2.229 6.054, 36.80 7.54
Jemmu & Knshmir  3.069 1.626 5795 34.70 7.4
Keralsa 0,634 - ©0.634 - 5.10
Modhys Pradesh  1.250 1.803 3.053 56,00 5,71
Tamil Nadu 0.905,  0.145. 0.854 17.40 6.42
Maha rashtra 1.427 0.382 1.803 20.70 RV
Karnntaka 1.847 Q.573 244 23.50 - 6.58 A
Orissa 0.2% 0.150 0.457 33.30 6.21 &
Punjab 6.932 3.832 10,764, 35.80 777"
“ajasthan 2.684 4547 7.167 £3.80 5.52 .
Uttar Pradesh 1.968 1.45C 3.418 42 L0 7.7
Hust Bengal 1,250 ©0.033 1.283 2.50 475

Union Terrioriss 1.655 1.049 3.008 34.90 7.11
£11=-India 1.632 1.050. S 2.081 3%.50 7.1

- e e e e Pl R Y = o Wl s e e e St A PP

Source: Jovzimment of Indig De_ga' .-'_ "t of Statistics,l NSS lieport
10.200, Tables with Notes of Consumer T—l}cperxilbi'm%ﬂféz)
Poit IT (mimeo, New Delhi, Je
13, The per capita intoke of mnimal protein in ruyn 1 India is 0.133 kes.
(for 30 days).of wziich around 5C par cent is obtained from milk {Table 2)
There are signiificant differences both in tle size and composition of the
aningl protein basket across régions in the couwntry. In Punjab milk
2lone combributed SO per cent of the animal protein, while in Ker la 80
per cent is frem fish. In‘ijab, Tajasthan, azld Gujarat milk is the
nedn scurce of amimal protein, while in Kem 1n , Assan, Orissa and ‘est

Sengal, fish comtributes the bulk of it. Moot is found t6 be the second
) -

Sargest important somyte of animal protein in all Btates.
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Iable 2

Per GCapitn Consumption of Animal Protein (Kg.) from Milk, Menk,
"~ fish and Fsrs (A11-Tndia, lwural 1$61-62)

- L a—— s )

State

. o o B il A T ek ¢ S T it g WA i+ o s S

Andhra Predesh
Assan

Bihar

Gujarat

Jamrma & Koshoizr
Kerala

Madhy~ Pracesh
Tarmil Nadu
Maharashtrs
Kzrmataka
Orissa

Punjab

na insthan

. Tttar Pradesh
West Jengal
Unicn Teidtord .s
£11 Indic

o “Sources of Protein Total  iverage o
liont  Floh  Sub MK Prstein  Lont of ine.
E'ggs Total milk (%)
0.047 0,042 0.085 ©.037 0.126 3.44,

0.052 0.154 0.206 0.050 0.256 3.52
0.02% 0.026 0.055 0.05¢ C.114 3.50
0.011 0,006 0.017 0.242 0.25¢ L.00
C.0%8 0.023 0.081 0.183 .0.397 1 3.S0
0.034 C.22  0.256 0.027 0.283 3.31
G.020- 0,011 0.031 0.115 G.14% 3.76
G.051 0.057 0,108 0.031 0.135 3.66
0.C30 0,017 0.047 €.C70 0.117 3.62
0,032 0.¢15 0.047 0.085 0,132 3.51
C.024 0.051 0.115 0.017- 0.132  3.6S
0.(23 0,006 0.025 0.431 0.460 3.95
0.014 = 0.014 0.268 0.282.  3.75
c.c20 0.017 0.037 7.137 0.174 4.01
0.025 0.076- 0.103 0.043 0.146 3.28
0.036 0.070 0.106 0.118 0©.224  3.98
0.034 0.042 0.076 0.065 0.141 3.98

-— e B d g

Sourcc: 3ane oo

14, The price = lg.

" sources varios gi nificantly in rural India.

andirnl

o Table No.1.

of protein from mille &nd other animml

The protein fron

other/sources is Tound to be much cheaper in rwal India, while this

general pattemm clds in a1l the Siates, the difference iz relativel;

snmallcr in Punjeb, & jsthan and Uttar Pradesh.
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Toble 3
Per Capita Totrl honthly Mural Consumption, Price of Milk Price
of Protein from Milk ond Othur Animal Semrces
{ 11 Mmdia - 2urel, 1961-62)

- - . g -

Per capita Price per Price per kg. Price ner kg.
totald ruml kg, of of protein from of protein frm
State consumption  milk ik tother aninal
(fs.) (fs.) ~ (ms.) sources' (Rs, )

indhra Pradesh 20,11 0.48 13.55 5 .30

Assam - 22.23 .54 15.42 §.30

Bihar 15.C0 0.51 13.78 6,72
Guprat - 24.38 0.47 11.75 "GLAA

Jomu & Kashmir 24,.60 0.48 12.30 10.12
Kerala 21.07 0.71 21.45 3.35
Madhya Pradesh 27.46 0.57 15,15 8.80

Tanil Noadu R1.72 0.58 15.84 ' 7.87
Maharashtra 1¢.91 .58 . 14.87 10.21
¥arnatnke 25.33 0.49 T4, C7 8.93

Orissa 1740 0.57 15.44, 6.31

Punjab 32.76 0.51 12.78 10,31

e josthon 23.48 0.48 12.86 - 10,00

Uttnr Prondesh 22.75 0.50 12,46 12.56°

West Bengnl 20,33 0.79 17.58 .57

Union Temitorics  25.46 0.45 12,31 12.73

A1 Indin . 0.52  13.06 7.23
Source Snive os for Toble 1,

15, The per c~pitn dntoke of fat from all sources, whs C.45 kg. for
rursl India, at little over 4O mrcent <‘>f it being éontr'}i‘buted by milk
and milk preducts (Table 4). Th. to nl fct intoke ranges from less
than 0.3 kg. in Lihor and Orissa to over ”|’ ¥z, in Puwmjab. Ifilk ond .
milk products accounty for barely 6 per cent of total £t in EKemla
while in the Punjab they account for over 80 per cent. The p capits .
consumption of edible oil is areumd 0.26 for all Indin and it Tanges

froan 0,178 kg, in Diher to 0.45 kg. for Kerala. The seurce of edible
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intoke vnries from Stote to Stote. In Punjab 85 per cent of the edi~
ble ¢il cénouned is in the form of vanospati. ‘lowever, the compositiﬂ
of edible oil conswaption is not relevant to our amnlysis ns to the £9§

content of different Lypes of edible oil doss not vary much.

Table 4

'Por Gapi‘o Conswmtion (Kg.) of Fat from Milk and fdible
0il and Th:ir Iesoective Prices (All-Tndin, Turel 1961-62)

- s ek . s i i

7 Consurption Consumption °~ Total  Price per Pric.é 1
State of fat from of fot from '
______ . milk odible oil
Andhre Prodesh 0,105 0.252 0.357
issm o.e77 0.27 0.355
Eihar ' G114 . 0.177 . C.2¢1
Gujarat 0,456 0.420 0.374
Jarmmu & Koshmir 0.360 0.364 0.744,

Keraln 0.032 0.454 C.526
Madhye Prodesh — 0.205 0.250 0.455
Taidil Badu C.Co% 0.308 0.393
Maharahstra . 0.134 0.233 0.367
Karnateka .15 .21 .420
Orissa ¢.078 0.149 0.227
Punjab G840 0.252 1,092
Ra ja sthan : 0.3%4 0.278 0.672
Uttar Pradesh 0.264 0.233 -~ 0.492
West Bengol Q.134, 0,28 0,423
Union Territories 0.214 0.204 0.418
A11 India 0,191 0.261 0.452

e i i e s U e e e e B TS e R 4 Y L ——

Source: Sare 2s for fToble 1

16, The vrice per kz. of edible 0il in 1661-62 wns 1s.2,40 for ruml

India ond thet of ghie around Bs,6. The range of variation in edible Gl
prices across States (0.90 kg. for Kerala to 4.50 in Union Territoriefl
however, much -reiter than in the ca.-se_ of ghee (Rs.4.10 in /ndhrm PradEl

to Re.8.6 in hssom,).
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Eegression Hesiilts

17. There i8 a stron positive associcotion between the level of per

capita total conswmpltion of anirnl protein as well as of fat on the
one hand, and per copitn tetal :onsumption expenditure on the oth.or.
In both cases, the simple lincar function gives the best fit to dnta.lg/

Th2 estimated regressions are as undel:

. . 2
C_P = -’0.207 + 0.0204 ¥ . = 0.64
" (0.094) (C.004) -
'Y values ~2.706  /.548

2
cf =  -0.722 + Q.51 ¥y n = 0.68
YT oyajues -3.273  5.615
18, e Tie consumpiion of rdll protein and thmt of total animnl

protein are positively corm lated, the former is significantly influen-
s

ced by the price of milk protein rolotive to other nninnl protein. The
cherper the milk pwtein compared tc ment, fish and eggs, the larger
tronds to be the consuz tion of tae foermor. Hueh  the same relitione
ship is evident bitween the intnke [ milk rat, total fat and the

. . . . . 11/
relative nrice of ~hiec to sdible oil. These rre clearly brought out

by the following rczrassion:

1/  In all these cases, ve tried four functl onal forms: linenr,
semi~log, double-log and log-linenr. 1In genernl, th: est mated
regrescions presented in the zoper relate to the finctions which
give tle idghest 2 It my be noted thot in the case of total
fat, 21l forms scen tg Tve similar ?LE; hut in the case of
amiral protoin, the T for all’ the other functiomnl forms cre
signifjcontly Llower thinn in the-cos® of the lincar function.

17/ We also tested the relation between par capita intale of edible
01l and ghee on tlie cne hand cud par copita total consunption
expenditure on the cther. JThough the regressiocn coefficients are
statisticelly sisnifiant the 3* values are much lower (2.38 to
0.44) compared to the regressicn for total fat.
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2 .
1 Cpﬁ'[ = -O.OOOC,“Z + 0.9‘:/7 Cp - 0.0!;.‘i P]_E#Pa L, - m
(0.0321) (0,128 (0.0043)
' galue -C.02¢ 7.756 4 A28
Coy = ~0.0272 + 0.832 Ce - 0.061 P P 2o ok |
& (0.048) (0.061) (0.014)
L ]
T value -0.55¢  13.593 -4, 208
1<, While thesc prrtinl relabionehins cenfirm our cpriori expectaty

the hpotiesic 'miarlying the Yroduced® form (eqw.:tion & above) is
partially corwvcborated, A8 can be scen fom the estimted rcgressia

given belowy, tia por ernita teotal milk dintcke i3 ~n inereasing functi

of per crpiin tot~l conswiption cxmpenditure, ond shers a simif icant

s}

inverse rel-iion tc the rice of milk protein relntive teo otaer oning
12

protelns. Tpirover, the price of ghee (i.e. milk fat) relative to

edible oil prices is amarently no™ o siqnificont influence on tolal

nilk conswiption: moveover, the sign of the coefficient is pogitive W

ig contrary <o our expectotion and contrary to cstimted retationship

( ) above. Thig ooonrent nomnly rensins to be explained.

o Ay - - C - -12 .
log M = =Z.204 + OUT40y - 00458 Prlp/fq + 0.312 PUP, " zm

(.£99) (0.0375) (0.100) T (0.418)
ITU values 2,616 A.AS5 ~12.777 0.618
. - T i Y g e L e e e T R+ P LT S s e g e R A R | e o bt R o e s [ [, -
12, A regression wusing relative nrice of wilk to other nninnl protel

instect of Gne relative prices of il protein o otie r aninsl!
protein, gave the following rosult:

Iog 1i = =1.568 + C.146y - 17.063 P./P, + 2.422 B/P, n =
(1.007) (0.040) (10.622) (2.831)
PTE valug - 1.555 3.663 ~1.608 0.856

In this fomuletion, the coefficlent for relntive price of wilk
Lo other protuin io not statisticolly significant.
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20, If theé variable P é/ch were omitted on the ground thnt its coeffi-
cient ig sictistieally imsipnificant, we get the fgllowing relntion-

ship,

Log M =2.351 + 0D.1607 y -~ 0.2923 P__/p e

(0.899) (0.0375) (0.400) =¥ 72 = 0.74

'T' values -2;61-6. b L0, -2, 711

IT

SUPPLY TACTGW3

.21,' As Poin‘b-ed. out in pare £, the inter-State é;i.fferc:mces'in per
capita m::lk conswmtion r.:}hi'ch,_ we observe from NSS and other _.E-v.uw@ys
reflect the net offect of demand and supply foctors. Hawing reviered
“some of the factors wadch operte on the demand side, we now consider
the factors which determine suprly. iQtlI’:ﬁiS'-cuSSiO'n is -essentinlly
expiﬂfat-ory in ¢ nrcter. The quantitetive analyels 'is Timited to
'tésting the degree oi n s:sobi;tir_:n beteén. i‘nfer—.Sﬂ'mte differences in
per ecapita production levels mud some fé-.ct@s.which prim facie

would anspenr to be diportant in cetermining these levels,

Scurces of dats on guwnly

22, Statewise estimates of total millk 'pr‘oductiqn inave been mnde by
the Institute of Agricultural I:,:.,emzrch Statistics (IARS), on the

basis of the yield rnbes of cows "nd shga buffaloes obtained from samnle
ii1lk production. surveys and the population of milch animals ag
cbtained from the Iivc;;atocl{ ‘Censuse‘s.lg‘/ Even though IATS milk

proauction surveys are conducted both in rurml and urban areas, only

13/ Bee, op.cit. 8, lonograph on Estimation of Milk Production.



the ovornll overs ¢ [eld rotes of mileh anmimnls have been pub]ishec‘k‘-?;

scparote esti ntos of yield per animnl for rwml arens are nob rvaild
Onz cowld egti e rirl milk oubnubt on the basis of the overnll twe';l
yield rates for coys cnd bufimlocs in ench State and the corre monding
population of t'ooe crdinls in rurad srers,  Bubt, since the 1"el"d;:u.ve*l‘
yigld rotes of curs nud she bufh loes in rurm] and urbnn areas varisy
[ron Stute o Sinie, the eshinmste oy not be wholly reiinble. Moreove@
the IS Survers yore corried oub in differont Stetes ~t diffemwnk
points of time wiich rkes it difficult to get cempamble dntn for o1ilf

the States for thz s vears, We have therefore not used IAS dota,

23, The £11 Indin Tarl Debt ~nd Investuent Survey, 1961-62 {45.D3)
gives the estiur tel avernge value of output of milk and other milk
N, /74 : . :
products ner houschiold, It deos not give mentity estimotes,
We k~ve obtnined Sl Irtter by dividia) oo value of cutput ng shom

~

by the IT3 witnn W o cverage wil® price of fMuld mdlk in cach Strte
as snown by dhe I35 Consunpition Survey Data for the sone yoor.

2L, In view ol U1o vosgible defects of the estimntes based on
ATIDS rnd difficulties of assessing "he nccurncy of the wmderlying
v cdse used the consummbtion estinntes derivad from the
M8S (1561-62) s rn nlternative neasure of rolative production

are given in Thule 5. In genercl, the LIGDS estinates imply o level
of censwiption (o trined by deducting cash snles from totnl output),

which is considzornbly i

thm tint shown by X33, llowever, the
rolative renkinsgs of Clntes by pr Cﬂnltg. preoduction estimtod fron
ALDS and by por conditr conswption are more or less the sane. Tho
two surveys sore Cone incependently of etch otier, the use of

consunprion d-ie for reflecting the rel-tive positions of States in

torms of productions seous to be justifialle.

14/ Bee, woervs Bl of Indin Donwrtilanu of Statistics, A1 India;
farel Dobt -n¢ Iavestiiont Su urvey, 1061-52 (kinco ) Dor xbe wdate



T@'l&l M;:uf Productlon Per Gapita Mllk Proiiust:u.eu |

ALDE- . WSS - ATDS - W8S
(cm t@nnes~) L ane (Kg )}

Andhra Prodesh ;8,25,;4;0' *1‘-'5--.3-5-' ©22.9),
Assmn S 28100 > . 17.31 18.61
Bihap 117,70 56,00 18.49 25.78
Qujarat - 158,70 4G 73,65 96.60
Jomina and Kashnir 205,20 RS 58.72
Kerala 167,20 130307 LT 11.67
dihya Pradesh 1082.20 202,20 37.14 33.45
Yadras | 623.20 350.08 10.3% 18.50
Mehnrashbra ' 867.36  21.93 27.92
,Mysore éwa 9@- 29,37 - 29,26
Orisga. - 5.55 - 18.8¢
Pun jab | 3hbd, 60 131,65 165. 57
Fajasthan 1567440 1753 ©  86.95 /N
Uttar Pradosh 3665.10 3066.50  41.58 5.7
Wast Bengal 578D 545.00  15.60 16.6%

State

Sources: 1. 3.11!1\, »8 forr Toblg 1.,
2, heserve i-nk of mdcm. Demm:*bmsnt of Stotisties, A1l Indm.,
Tiural Debd ond Imr ﬁbm&ﬂt Survey, 15471-62 {(mineo ) Borbay,
mdated,
25, Differdices in per c{;pi'bz uilk oubput eon be viewed as a f‘mctlo-l
of differences in (a) tie number of milch animals per capita (b) the
sverage y.ualcl per milch animal. T’he ;miﬁTbe-r of milch snimils per persca
ronges fron O, @7 in Ker~la to O. 347 Gml ,s\a‘]*msthan Output per milch
anilinl ig found to be. the lowes*t; m Q!‘:LBS& ard Andhra Pmdesh and

alghest in Gujarat and Punjab.



Mubor Wilk ouvput Qutput,of Ratio of  iatio i

State of mil-  wer rhleh - foolsreing nileh and- cowsy/§
she- ~

ML D0T e e e SECAS PST 0 potal ;

Stote - . - buffal

e D ason ATIDS HSS anlmal(kg.)adult equi- uifaly

18
Tokle 6

Hwbor of Vilel .niorola nor porson, Avernge fomusl Milk output

per milech animel, output of Foodgrnins and Oil Seed per adult

equivalent of Lovirnc Population, hatio of Milch Animal Stock

to total Adult Douivelent Population, and Jatic of Cows/She
Buffalocs (1961-62)

choomie” amimnl (lkg. ) P4 o3dl= wal stock

valont no-

e pulation

indhra Pradesh  £.107 146,34 GC.00  583.00 0.348 1.21
hssam 0,120 109.S0  95.78  341.00 0.340  11.06
Bihar C.122 224,72 153.43 706,00 0,267 2.30
Gujarnt G.15C 615,71 365.20 480,00 0.3¢1 .89
Jarma & Kashmir 0,205 367.05 162,90  410.00 0.502 -
Korala 0.077 155.8C 107,00 442.00 0. 400 8.33
Madhya Predesi 0,701 115,28 115,50 438.00 0.372 3.15
Taril Nadu C.117 189,44 83.40 661.00 0.245 2.46
Mrhara st C.175 205.55 123.10 578.00 0.337 2,45
Kornotoke C.206  175.35 142.10  382.00 C.338. 2.07
Orissa 1T 6040 37.60  481.00  0.245 .16
Punjaly/ Thryans G.217 $R5.80 603.40 812.00 0.377 0.9
o jasthan 0.2/7  32°.31 250.30  /432.00 0.432 1.85
Uttar Prodesh 0,165 328,50 244.70  570.00 ¢.352 1.02
Wost Dengal 0,138 186.21 176.87  534.0C 0.30¢ 18.57

T e o s O = ek B e R i e Bk i S o S St i - 2

Source: Human Population, Consus of Indin, 1661, Dovine Populntion,

Notec:

Livestock Census 1661, Output of Foodgmins and Ollsecds ore
estirnted fron (o) dstimmtion of i4rea, nnd Production of Princid
Crops in Indin  1$61-62, (b)) "Boti wtion of iToc ame Production
of Con c.cizl Crops in indiﬁ, 1061-62 and 196/4~65, Directorie $
of Feoncuics et Stotistics, Mindstry of Jgriculture, Now Delhi

o, The output por mdlch crdmml is obtoined by dividing the botdl
milk preuction by population of wilch anlmal, (b) convorsion
of yown obock into ndult sitogk is mads wnder ‘Ehe Tollowing of
ptions: (1) youngstcck balow O-1 yenr is cqual to eno=fourti
of on 24ult stock; {2) younzgstock between 1-3 year is equal 4
half of nn ndudt Atock.




26. - Our analysis I&hQWS that per capite milk production (X1) is
positively corrclatied both with thé mumber of milch animnls per
chpita (X2) ond with the yield per milch animad (¥3). The towl
-COrralﬁti@n coefficient betweon X3 and Xt is higher thon thnt,
between X2 ond I’;?T wh:;_ch ‘éuggests that the varintions in per capita
production nre fiffected by wnrictions in productivity per animnl moTe
than by the nuaber of animals, (See Tabile I;I*elow ). _There -‘is no
systamtic or Slgnililcm*f‘:. '_as{-socﬁatieﬁ between the nunber of milch
a.riinﬁl per heod ond pzﬁda;tivitj of milich amimal. This is trus whether
we specify (X1)'in ’cemls of pef capiin output as cbtained fron ATSDS -
“or of per capite eensumption as shbwn by ¥S5., This result suggests
thot: -bhg faetors wiich dcﬂcér’ﬁine the--va.rﬁ';tions' in per capita milch
cnimal stoel &nd fbh.ose- accéunting for variations in Ougilut per

animl aro gquite differclt.

Teble 7

| \ . EE
elotion botweon per copite milk production (X1), number of ¢ 47,
mileh animnl percopd n (¥2) and the avernge yield per ,
silob oningl (X3

-
Lel

LIS NSS
1.2 0.51 0.56
I’z_:_ O.T’%‘ 0,24.
3 0.86 0.85

Ty 23 0.52 0.9%

- i

7. In o:cc’-.c-)r to agilain the large varintions in the number of milch
anirnls per nerson between fdi-ff_elm'nt parts of Indin one would need o
understand the focfors respoensible for v‘*:ﬁations in the totnl bavine-
stock relotive to human population as well as varictions in the coﬂ?&éiiiii@;

of the bovine hord, This mises rther complex questions which howe:



<0

barely began to bc cxamined systemntically. lHowever, for the purposed

of tho prosent onoairy, it is cignilicont thot, the mumber of nilch

i nd

animnls por camita tonés Lo be high for States wher the producticn of

foocdgrains is mere chundeont relabive to nopulation.,  In obhe o words,

where the par c i’ of foodzrains producticn is high, tho ruml

populntion oz o wicle i1s also likely to be more nrosperous nnd the

competition betvem mrrms nnd aninols on the preduct »f 1-nd is apt #l

be less intensisc, thercby cnmabling forninrs to nnintqin nore nndmels,

including :ilel shock. Thore is however, no opriori baois for predict

the relation bebveon the rote of milch to totr) bevire shock and

he Lavel of per copite foodgrain output., Ths dat~ suggest tint thesd
two varicbhles rre not systemticolly relited.
28, ls rezuxds the veri~tions in outpub »or milch andrnel across

regicns in tim cowmbiy W.Durns suggested an inverse relation betwean

g
;

roainfall and ~utovh or milch cow. Ashok V.Desni, who cxomined

the Dumms ‘ypothuclis in some detnil, found the relaticn to be ratler
14
riore compl X, &

Jde found thot the Burns hypotle sis holds for

the ploins bul brenlis down for the Docenn Plateau. e concluded

tiart four annlysis of 2ilk yicld is not exhoustive, but they seem

to depond eon the oveilability of feeding stuff por mnimal and parti-

lequminous fodder. This xwlation beotweon

i

cularly on the vupply of
fodder supply ~nd mdlk yiceld is clencer in the case of buffalcss

then cows.® ™ (1 e bosis of nore reccont datr we find = wenk

{and st tisticnlly nev-sisnificant inverse rclnbtion betwern roinfall

~0.45).

and outpur per ~ninl (r=

. B —

I

W, Jurns, Tochnologicnl Pozd bilivies of {gricultur-1l Tevelopredll
in India (Telhere 1944). '

Ashwk V.Dengni, Plhe Ldvestock Situntion®, deononic Weekly, il
Number, 19505.

Tixig,

5 i



v mganeal £he huffaloes ave PG pmﬁuctive than cais,

25.

d;ffermces:: in ﬁie @ee«:{.as cemposrha. r.;;‘

fod avémg@’ wt@uu p@r mnl@h

SU—PPOGQ@. ‘&@ b@ Dokt _Sm:.ﬁad f’@r v-:"ﬂtlvely weﬂ; andL l’mmd emrﬁrts.

] 'bhe ra - of eaws t@' the she ‘bﬂffaloes are mersely
rélated, the cﬂ‘:“@l& on. 4 eﬂ@‘.—?wemﬂb (5@ 3’1 .) 4B not statj.stlca&_i

30, We hype’l;haaiae ﬁmt ‘the. mlbput et milch aninbl will be prisfirily
1 .;by 2 fasd (am in *pariucular, conbentmtes

el em g mct.@m‘ﬁa (,9.) jbhe amounu of f@pdgﬂlﬂ.ﬁﬂ

and oil s@‘ads @utpuii "):ar Tf,"i_""f_in';e -md (b) the pmpgrtlﬂn of mllch an:.m.ls"'

in t;atai b@ma st@c‘lq Smce the age &omg;ms:.tmn of bovine herd varies

*

3'__'&.,313}‘111‘3 of yomgatmck is much /

naross ﬁ‘egmns, end mcb thee ;E'x—,ed I‘eq.i._

szmller thin, of a.dul‘as we h&ve eypressed te"“ﬂ.l bovmestec.k in adult

equlvalen'h ua-:!.ts. ; ,fT‘h'* correl"ﬁlon &oefﬂelents bc‘bwe@l ou‘bput

v

ty per bovine steck and -

~

ru,ta.o of mﬂlch staal' Ho ’c.otal adalt e@l;ivalent bem.ne ‘population t.ken

per & mrnl OFr “Eite mle Imnd end f«,od mmj_ln,_ 134

jesk, There is little relre tlcm bet—--\

:Lndjvj_d'i_""i:: -
WBen Fesd amllyb-"'

-mre pes:Ltlve t“‘hough

ty. per heagl ol ’chesex composition of bevine hard.

However, the camb:n.ned effect of both '!'she splanytary varinbles on

¥ * significent aceounting

the output per m__ch mml 1s S’bf‘ul%‘lélc
for arex:msl%ely nalf the abSe:gved vamt:.ons

1¥/ In oréer $0 .convert youngste@k into adult equivelert units we vy’
used the following comversicn rates' ' :

(a) ome:youhgstock in uhe; (ln’]) age gmup is oqual to ¢ of an
adultg"ﬂ., ' R

(b) one_youngsiock in the a ve~group 1- Y is oqual to & of am




nelation Yebween Cutput per Mileh anjmal (X1 Percanitr feed
Lyoilnbility per bovinestock (X2) and the mtio of milch stock
k to totrdl adult equivelent bovine population (¥3)

]

ATDS NS5 .
Y12 5.43 0.58
Ir2.3 6.02 G.13
) 3 0.46 0.43
£1.23 0.66 0.72

31.  4s mentiened onrlier; these results ~re neitih:r defenitive

l ﬁorl conplete., L fulla onelysis of the swpply facters will require
‘satisfactery explonttinn of the factare respongible for the lnrge
variation in the cow/buffalte ratios; the Teasons for differences in
the nroportimm of -rilch cnimls which are in :dlk at any given peint
of time; the ia;;pr".ct of cropping pathorn (eépecio.liy paddy :'-1onoc.ulture:§
o the quplify of rilch ~nimals; the @%tmt ¢ competition between
huiens and minndls for cvoilable supply of protein; and, not tho least
important, the indlueiee of the co‘st'of feed (especially protein

relative to the nrice of wilk. We bope to wndertake further studies

on these guestions in dthe fubure.



This work is licensed under a
Creative Commons
Attribution — NonCommercial - NoDerivs 3.0 Licence.

To view a copy of the licence please see:
http://creativecommons.org/licenses/by-nc-nd/3.0/


http://creativecommons.org/licenses/by-nc-nd/3.0/

	wp062
	Inter State Differences in Milk Consumption in India
	Introduction
	Section I Demand Factors
	Data Sources
	Regression Results

	Section II  Supply Factors


	Creative commons cover sheet

