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CO. SLiRATLLS O GROWTE AND POLICY OPTIONZ

A Reply to T.N,Sripivasan's comment

A.Vaidyanathan

Srinivasan's comment (EPV, November 24, 1977) challenges
pretty much everthing I had to say on the performance and prospecis
of the Indian economy in =y two recent articles mublished in this
_weekly (Special number of Ausust 1977 and the issue dated 17 Septem-
her 1977). Although ogtensibly a comment on ny articles, he has
also used the coccasion to launch a more general atiack on opinions
(especially on the role bf outwvard oriented growth strategy) which
happen to differ from his. The following response is, however,
limited to criticisms which @irectly relate_to the arguments and
judgenents contained in my articles. These oriticiéms can be groumped
breoadly into four categories: (1) those relafing to the =2xplanations
for the stagnation of the economy during the last decade; (2) thsse
guestioning the basis for my assesswent that it is highly improbabls
that the rate of agricultural growth cai ©e stepped up to anything
like the targetted levels; (3) the potentials for export-led
industraliszation and their imalications; and (4)_the role of anti-

poverty programmes. I saall deal with them in the sawne order.



Recent Economic Stagnsation

Srinivasan unquestioningly accepts the proposition that
~the economy has been gtagnating since 1966, but strongly dieput
my contentions that (a) £here nas been a deceleration in food output
growth during the lést decade; and (b) this is a major factor in

explaining the overall stagriation of the economy in this period.

The validity of using growth rates computed on the basis
of 3 or 5 year averages for establishing the stability or otherwise
of the behaviour of output ﬁreﬁds was debated in the mid-sixties
apéarently without olincﬁing the issue%/ It is of course beiter o
uée the observed output levels for all the years coversd by the
period gﬁder study ané apply rigorous statistical tests to determine
whether the underlying trend is stwady, accelérating or decclerdting
Accordingly we have tested the goodness of fit of two types of
functions (namely 48 ¥ = 2 + bt and Log ¥ = a + Bt + ctz) to the
indices of”aggregate réal output, crop outvut and foodgrain output
for the period 1949—1375 as a whole, as well as for 1949-1964 and
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1967-1975 separately. The rosults of the exercises are summarised

in the Table below.



WA

Trends in aggregate GIP, foodsrains production and total
Crop output _ India 1949 - 1275

e — v . s e

Biziable (1)

Pross National
Proquet

Poddgraine,

411 Crops

Period (t)

1945-13975
1949-1964

1967-1975

1949-1975
1949-1964
196?—1975
{949-1575

1949-1964

1967-1975

Log

Log

Leg
Log
Log
Log
L@g

Log

o

=3

Estimaied

eguation

4.5425 + .034275t*

4.5235024

4.525106

14.567309

4.660399

5.687725

4.255399

4.212033

4.229431

4.199951

4.366734

4 .8%9208

249914

44199335

4.212589

4,200%13

4.%11225

4.879010

(.002555)

4 .0382141% -.000135°
(.002565)  (.000085)
+ .036464t*

(.001182)

+.023137t% +,000740t%
(.00%59) (.000199)

+ .029182t*
(.0031)

+ .01187t — 0017082
\+052606)  (.001305)
+ .026025t%
(.001533)
+ .551218% - .0003224°
(.000406)  (.000221)
+ .,026528t*
(.003316)
+ .39354t% - .000578t€
(.014410)  (.000824)
+ .,020890t*

{.008198)

- .20719 + .000905 2
(.179190) (.003891)

+ .02639%%*
(.001236) _
+ .0%6992t% —.000376%°
(.004888) (.000168)
+ .0%1582t%*
(.002%:1)

+ 035674t %*
(.010297)

+. 0232035t #%
(.0065654)

- 026799t +.001087+°
(.144662) (.00%141)

..00024147
(.000589)

=

.99

.99

.98

% b

.93

.94

.93

.93

.86

.48
.86

9%

»96

.93



= 4 =

In'fhé'cgse;of feodgrein eutput, the hypcthesis of decelera-
ting growth is not corroborated by tve data. . Taking the period
1949+1975-0n a wholé; the. constant growth rate function fits the
data much bettor théﬁ'the quadratic fofm. When we consider the
period 1949-1964 and;1967-1975 séparately, the constant growth rat: _
hypothescs fite the data better ir both periods. Howover, whilce the growth
rats in- the datted Hert-® is lower tham in pre-green revoluticn ers, the
d;fferendés in grewfh rafes are not statistically sigﬁificant. The
pid%ure is substantially the same for sll-crops, with the differnuce
that though the differences jn;.-grérﬁi"tft_e-nds between the two pcricds
are not Statisticngjfgiéﬁif@qsﬁ}yﬁﬁhg*hyﬁothésis of deceleration is
supported by the Tesylts of regtéssion fer the period 1949-1975
taken 8s. a whole: It.will.ba seen that with the Function Log Y =
a + bt + c&tf" (a) the R% is slightly higl_ie-r; (b) the value of
co?fficient"C' is'negative: an& (@):éll eétimated coefficients arc
sfatis%icékly signif%ca@t at the 5%'leve1.

In the baée of total GIF, we find fhat while the hypothosis
of-decélefatién cannot Be suétained:b& the results of regression
for thé period 1949—1975.55 8 wﬁolé,.tests of homogercity of
COeffiéients for the tvic sub-neriods show that the differences between
_the siope co-efficients arefstatistigally'significant at the 97 lovele
Since the estimated grovth rate faor 1967-1975 is lower, the latzt:r
fiudings would secn éo'supporf the hypothesis of dzceleration, thao
more so because the ezrlier pericd seems to have experienced an
ecceleration of growth. I don't know if Srinivasan's asserticn ahbout
stagnafioh siuce 1966 (decélcratiqn is obviously a more aceurate

description of tha phenomenon) was based on any such analysis. 3: that
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s it may, if despite the ambivalent results of the siatistical-
tests, he can maintain that aggregate growth in the post-1966
period has declined from the tretnds of the first three plans, I
suggest that there is at least equal justification for the proepo-
sition that growth of total crop output (though_nct of foodgrain)
has decclerated. 4nd, sirce population growtﬁ has been steadily
rising cver the ﬁuriod, all th%g points to a significant decline
in g-owth of per capita food and crép output.ﬁ/ Srinivesan has to
come up with some convincing argunents bofore dismissing the
suggestion that the slower growth of agricultursl productien during
the so—called'éreen revolutioﬁtﬁeripd, and the near stagnation of
per capita foodgrain supplies since 1966, were a significant

influence on the performance of the rest of the economy.

Yhile asserting thdt "$here could be no escape from the
stagnation which has chafacterised the économy siince 1966 without
a change of. economic policy",-Srinivasaﬁ's-policy preseriptions
are curiously ambivalent: As mentioned 2»rlier, he dismisses the
behaviour of agricul tural producfion as a factor of any major
consequeiice in explaininc racent trends in the cconomy. Later on

he cays that "by the middle .sizties...... 8 bold thurst towards

liberalisati n and export origntation’ would have »Haid rich dividends
(cmphasis mine ) giver the indusirial base which'hed1bgen built .. .
by them, but the proceéf/of liberalisation initiated in 1966 was
not carrizd far enough.” These stitements  hovever,do not seem

to quite sgare with his disclaimer carlier in the thicleé/ vhere

he says tnat for an econemy of sub-continental dimensions "faster



@xXpC. 5 gre sth by itseif (cameot) vt the economy on & fasSter growih
patl. ' anc goes on to accuse those who are skepticél that " a nore
ope: -nd lass inward lookiag strategy" will make a dramatic

dil.: -ence as beiag "naive" or being guilty of "mischievous
miSTFJIQSGHtatiOH". The debate, at any rate in my view, isg precisely
on Loa significant a difference will be made to overall economie:

periL mance by this (or any other alternative) strafegy and whether

it el ﬁe at all considered meaningfuily in isolation from other

Adiner :ions of policy.

Prog: cts for further Agriculiural Growth

Irrespective of whether or not the growth of foodgrain and
agricaltural outputs has deceléra#ed in the pégt decade, the fa@t
remz" 9 tl :t the growth is very slow, and far below what has beond
targ. -ted. By the p&ocedure Srinivasan himself prefers, the trew
grovwl.. rates in foodgrain production (as well as totel crop output)
over the st 27 years hes been barely 2.5 per cent a year., And it
wouls call for a significant iz .rovement over t'is performances to

BUsL .1 Y Z.2 per cent zuneal growih wiich form tihe basis of myf

A

asses ‘men’ of the vrospects for oversll growth andé which Srinivasen
consi .ers %o be uaduly pessimistic.. He dismisses my calculations of

feag® »le growth of foodgrain roductica too aggrezative an?d as lacking
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in "& -y usderlying exylanatory wmecharisa or theory" to be taken
sericsly. And he cites his joint study with Parikhj/ as establishing
that ‘asou~d ftechnical hasis for faster agricultural growth exists

at p.isent’,



That the prejectigas «f produciivy potentials in my paper are
baged cn a:simplified view-of-the aathrminants of CTOp. préductian,
that they do mot take into acoount &ll ﬁhe 1nputs whlch contribute
to oulpui, and that cal culatlons nascd-on aational averages of yzeld
responses to inputs in-a countiry of_Indié's size and diversity onght

%o be treated with-saut on - thewe are-nll limitations

2explicitly reqdéﬁiéﬁbﬁi@g@??ﬁf&iﬁ¥§£“ﬁ§ ﬁkﬁ?meggoweve?ialso point
out that these limitaticns ave 41 mo way Unigde to wy oxercise. Tha
view 0i crop production as a funciidn.églthe exteﬁf of total_and
irrigated areas, their all&cation bétwéan érops,'éhe amount of
fertilisers. usaﬂ and the'yiald resyonses "to irrigation and fertiliser,
is b331cally tha samb as the concept undetlyzng the Parikh and
Srinivasan studys - The lattqr, like mlne, algo assume addltlvity of
reséonses to @iﬁfgrent_inppta.' Incpmpleﬁe coverage of crops and
inputs and failure'fo_allow fof:dif}é¥ﬂacea in qualigy of irrigatior
ars common defects .of both_exorqisgé;

The PS study is signifieant na%-béouuse it domonstrates the
fexsibility of large increases in agrlcultural erGHOtléng{ but
becavse it is far and away the most compreincheive and systam&tic'
effort %o estimate fe;tiliger response'functlons for differcent crép
variz*ice and ragions_and to work'oﬁt,-undcr specifiod constraints of
total crop and irrigated arééQ'in aiffqront r¢gions of the country,
the minimum requircménfs’cf fortiligcr{n@vdcd to sustain the Plan
targets of crop product;oh for a gi#cg future ddfg. In the latter

.respect, it is a truly'piohcexing.effort.



What is of interest for the preosent argument is its findirng
that, given {a) the limits of expansion of totzl crop and irrigated
grcas within the sp.cificed period of timo (na uly the fifth plan)ﬁ
(b) their respective regional Aigtribution, and (c) the region-wise
yield responses of different crops and varieties to the three principsl
sources of plant nutrisats (namcly ¥, PZOS' +nd KZO), it is. possible
to realisce the planncd azriculturnl targets for 1978-7% with =
substantially smaller volume of fertiliscrs than assumed by the
vlanners. This would meen that under condi ticws of optimal allocation
as shown by the exv¢recisce, the ineremental fesponses of crop yields:
per unit nutrient, and hence the rate of return to fertilisers, is

more than implied in the plan calculations.

Moreover, if the respounse curves estimnted by Parikh-Sriuivasan
held under conditions of mass applicafion and we take the implied
aversge yield responsc per unit of nutrient corresponding to their
optimum solution, the incvoase in ocutput corresponding to the
incroage in fertiliser and other inputs wiiich actually occcurcd in the
past docade should bhave boon much hizheor than my estimates. his
oniy scrves to reinforct th. point that fertilisor rosponse
cooxfficients assumed in my calculatiocns ol production potentinl 2r®

10/

on the conservative side. s a basis for forecasting, the PS

model, for all its sonhisticaticn, is not demonstrably suparior to

11/

my cruder attempt. It raises more guestions than it answers.
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That the potential output growth which should have been
expected on the basis of observed increasss in varicus inputs sewns to
bo much higher than increases in actual oviput in the last decade
gtrikes me as a significant finding deserving explanation. I
suggested that tiis diverszence, as well as thoe fact that fertiliser
uge has nct been growing anywhere near as fast as cxpected, could
be explained by (or at is at least consistent with) the hypothesis
that the responses actually experienced by farmers under conditions
of mass application are not nearly as large as suggested by the
fertiliser trials, Since these trials are quite widespread and
scientifically designed, 1%t is legitimate to assume that the data
are not vitiatea by any conscious biases. Therefore, the apparsnt
discrepancy between potential and acitual rosponses have to ‘be
explained in terms ¢f other factors which, beth Parikh-Srinivasan
and I suggest, include the coverage and quantity of extension
services, the effectiveness of organisations for supply of invuts,

quality of irrigation, quality of managomeni, and the like.

But such = list'is ﬁo more than a restatement of gsneralitics
which have become commonnloca Wisdom fn the subjecf and simply
will not do as a guidé for agtion. e ncod to know far more about
the relative importanee of. these different fuctors, as well as the
nature of correctivs measures nceded, than we seem to at present,
before concrete changes in these aspects of agricultursl programmes
can be sugzested. However, even when: know - at sort of changes are

needed, it is essential to recognise institutional constraints.
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For instance thé ouality of irrigation, which everyone contedes

to be crucial, is far more disficult an’ time consuming than Srinis
vasan allows. I ;ocull that Minhas, during his tenure in the
Planning‘bbmmission, hoaded o Task Force 1*2'/1nrh;ioh mado a persuasive
case for an integrated programme of consgolidation, levelling and
shoping of land in command areas of irrighticn nrojects as
essential preconditions for cfficient usc of water., On the
recommendati- n of. this Task Forcc, a few pilot schemes for such an
integrated effort in some irrigation project areas were also included
in the Pifth Plan. But, to my knowledze, nons of these projécts has
got off the ground, let alome making any significaﬁt prozress in
actual implementation."Theée problems caznnot be lightly dismissed,
and given our present state of ignorance, I am afraid it is a bit
too facile to éssérﬁ,'as Srinivasan does, th2t "therc is no reason

why these (pélicj'ohanges)ICannot be impleménted™.

The Prospect of Exporf—led Growth

The other major thrust of Srinivasan'g critique relates to my
judgenents on the‘potential rle of an exvort-oriented development
strategy. He-argues that I, =2long with mony others, are guilty of
seriously under-estinrting the scope for inereasing India's
mamufactured exports: zfter all Indi: at one time used to be a
leading exporter of manuiacturers, aﬁd at present much smalloer
countries like Korec ard Taiwrn cxport so much mors fhan Iﬁdia with
a bigger and nore diversified iundustrial base Jocs. TﬁOugh digsclaimin

any intention tc sug ést that a more export-bnsed strategy will
by i1tself gencerate faster overall rate of growth in India, he soversly
chastises those who are skeptical of the releovance of the Korexn and

Taiwanese exiericnce to India.



The skeptics of the Xorean and Taiwanese 'miracles (or rather

%heir relevance to India) are réacting to the fervour - of which the
Belassa piece which Srinivasan’so enthusiastically commends is a good
exampla - v Sh which men& internaticnal experts argus that all
developing countries should emulate the Korean and Talwanese eyamples
and stand to =zain dramatic;lly by doeing 80. Skeptics are also reacting
to the suggestion tha£ 4ll it takes to reproduce the Koxsdn or the
Taiwanese mirscles is "right priciné policies". They suspect that

the explanation fo'r the extraordinary performance +f these countries

is rather more complex and that a proper, balared, explanation of

the Korea-Taiwan type of expérience will he® to take iunfo account

(a) the mzjor role played by specialise? 8¥POrt hous:s of Japan, as

well as of the major distributive cp <B8 0% US and EurOPe'in providing
the knou—how and market outlets - +2@9t in the e.rly stages of their
export hoom; (5) the role of -© "special™ political relations, again

at least in the eurly étn 5, between these countries and their major
trading partners; and -} the nature of soci:l and nolitiecal
arrangerents whic Jh2 way or other, succeceled in échieving the
L C(_‘-Ah.":‘si-‘-:‘_- B* th o

. sar- torlin 1% is s~lsc noe ssary +
necessavy 1n.¢ Lo 1% is ~lsc nec -ssary o

] , ) . '
SO counyrizs whi 0% the 1ibsrals : -
cxplg,in e rizs whiclh folloyw 4 "J:u\_, livsr~lisatinn. sEpor - )

promgH policics (w.g. Pakistan) 4id net dc so well.

Srinivasin dismisse. h L ti
h 1 dismisses the political aspects of the pr:blem in

[ (s e l,hGI‘ too C/l.U-.Lllé')I‘ f.}. 21 Ol I t A 54 aAr eXp T
l EO,_: . S010%

in fereign policy or »0olitics does not make'these aspects | waimnorie nt
- T vl
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or irrelevant to the argument.'-lt does not tuke much expertise
_in'fo:eign policy to genmse thit internatinnal trade is very much

a dimension of international politics. Nations prefer particular
extérnal_politiCal alignmerts which serve their interests, of which
the economiec welfare of the population as a whole is only one clement
But it would be the height of a naivetteo to suggest that foreign
trode policies and strdategy are decided purely on econémic grounds
(If it were so, how does one explain the reluctance of the advenced
countries to permit liberanl impdrig of labour-intensive manufactdres
from doveloping Qountfies?) ' I£'is pf course poasible that
Srinivasan considers the interndl and externsl »olitical consecquances
of & major change of development sfrategy in favour of exports will
be Jjustified by the econoﬁic gains. But he cannot brush aside those
who want to know more about ramifications of ‘such a shift in
devclopment strategy and thoseo who_have a different appreciation of
the balance of gains and 1osses‘from such a shift. Thesc are =21l
perfectly legitimate éoncerns and to condomn those who voice such
concerns as being neive, mis-informed ox mischevious does not do

credit to Srinivasan.,.

As for tho speéific case of India, I happen to agree with

many of Srinivasen's propositions gtated in general terms. TFor
instance, I would ngreé that the manner in which the systems of
controls and licensing has been actually oper:ted, as well ~s thd
assymotry in the préfitability ©f cxports and iﬁport substitutes,

have resulted in wasteful use of resources, distroted incomnc.



distributin, and contrivbuted significontly to the cresion of the
integrity of cur politic:l ead administrative wrocess. " A cougiderably
fasteor expuns:iorn of labour-intensive exports cnuld alsb, in

princ’ gle. vene’it the coun%ry by raising the cverall rate of growth
of incores and ciployment, and lowering cnpi®~l ouitput ratios.

Wrile onc may agree with suck statements about the nature and.
directions of the effgcts flowing from the policy packagce advocated
By Sr rnivasan, there are gorious disagreemcnts on the magnitude of
the potential goins. I# m- deplenber 17 papor,lz/ I have givensong,
adnittedly sin lified, calculz:tions tc show thco order of expansion
of exveris as o whole, and of manutactured exports in particular,
wiict would bz nceded if the vargetted growth rotes of 5-5.5 percent
per anavo sn 0P were te be sustiined in-the fice of a 342 percent
annual agr’cul tural growth without smerificing price st-bility.

is this or.er of expénsﬂ*n in manufactured exports foasible? If

s under waot conditions? Whet is the Grdcr ¢f. correction in the
excitinge rte-tariff-subsidy structure necded? Is such correction
alonce suff ciont or do we nced tc back it up witr couascious

pleass: o flvestaent P Jz: 2c on.

Sri -iv.ozan, acwever, studiously avoids coamitting himself
on these speifies and also on the question of new much of an improve-
reat over nzst porformasnce i« 1ikely %o be if Nis pvoelicies ware
followod. Dous he :think 40t wo can achieve the 7 per cent annual
crewii rate (with agripulturg Iroving At 4f2%) vitich the "wild

cptimists™ ol the F.D (to wicl I wes arivilised o bolens at that

. \ N - . . - . - . . . .
tine, advoratod s0 ontivsizstically ia the mid-gixties,and which
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seen to have again become the.ragic numbers of the Janzta Partyrs
economic vrogramme? If thore were a set of programmes which will
bring'this to reality, one vo 1d like Srinivaszn to spell it out

I certainly would be happy to be proven wroang. But if all the
changes we are debating about adds, say, Y2 to 1 percentage point To
be overall growth rate,.it makos'but.little difference to the speed
with w ich we can éolve our central problem, namely removal of

abject poverty.

There is room for honest differerces zbout the desirability
o? export led indgstrialisatidn per se, and m;rd’importantly an the
limits within which it can help achieve a significantly higher grawth
rate th-on in the past. Srinivasan and others of his porsuasiodg-would
be faiirer to their critics, and mofe persuasive, if they went beyand
repeating the "mantraus® of decontrol; Uright exchange.rates" and
liberalisation to provide us é detriled and dispassionate examination
of the zagnitude of the difference which a major shift to export-led
gro#th strategy could make For overall growth and the implications
o such a saift Tor the phttcrubof proeducsion, forzign trade stratsgy,
internal organisatiin of production, attitudes tc multi-nationsls, and

other related issuss.

Anti-Povexty Progranamcs

It is in the context the difficulty of steppinz up the overall
arowth that I stressed the nccessity for greater emphasis in
redistributive measurocs as a means of alleoviating thc conditiong of

the poor, assuming of coursc that everyone is sericus about ite
: .
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That this réiuirQS a far tougner aﬁd mere purposive‘fiscal policy
:im.2 at trensferring incomes from the richer regions and élasses =5 the
pooror sogments is no more than stressing the 6bvious., Te enly
edd . tional suggéstion I made was.that a s bstantial prrt of'public
sector plén-funds-should be earmarkéd_for deveIOpmont.of‘aroas-wﬁcr:
the poor are doﬁéénirgféd:"ﬁﬁiie5$fﬁ6uldicertaiﬁly poefer these.
‘anti-poverty progr'amm:és to be <:>rie;1*c;e;d to 1;.>ro,t_11,Lc"c‘J‘,}re :zctivities ( ia
which I would include education, health and w&tér supplj), I would
bz willing fo aC§ep¢ the eventuality that some of the expenditure
deterioratgs into doles. - Héﬁ effecxiVGly'theSe nrogrommes can be
nad.a to-wérk in termsibf ensﬁring productive use of funds and also
ensurins that the ﬁenefits reall& feach the poor depends ultimatelj
on the quality of local institutiona, which raises gquestions beyoné
the economists' co@pefénco butlwhich Qre nonetheless centrel to

the problem!

Srinivasan says that the "anti-poverty" programme will itsc.:
in duc course generate. faster ﬁgricultural growth and bencc in
overtll output ;s well.. Whilec this possibility.cannof be ruled ourv,
I am mers coacsrned in the présont.context with what ¢ .n, and ough.
to, Ye Adone in the next 5—10.yenr§. 'And here, I still mainf@in
that tho constraings -on égrigulturél-growth in the med ium. term ar.
su scvere, thet to plan thé'scaleﬂhnd_pattern of irnvestment ignorirn
them will only moan ¢compounding the imBalanceswh:ch heove characterised

tie ccomemy for scme time mow. Srinivasan says that tio cxistence
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of 2 $7-8 villiocn rescrve by way of fobd and foreign exchanse makes
bola nevw deparfures poSsibla.li/ The depa. tures he h-~s in mind call
for full decontrol,liberalis.tion, oxchange rate corrections, and
bolder pudiic *Liuutmc;ﬁ'g:og;agmasu Tf public investment is tote
inceased, how-should the increase be allocated as botween agricultur
heavy industry; light indusiry, social services and plein public
agriculture, heavy industry, lisht industry, social services and
plain publie works? Unless there is clarity in thesc questicns,
which I suggest'cannot be obizined except in relatiom to a well-
defined Jjudgement regafding agricultural and export prospacts,

"yold imitiatives" will indeed be taken only to finé, in the not-to
distant future, thnt tho reserves (which are not excessive in relaticen

to the volume of our foreign trade) have beon sgandercd to nc nurnose

As for Srinivasan's argument that the course of action
outlined in my paper 18 not poelitically any nore fezsible thon
his vackage, I wouvl’? reldily grant that the political fifficultics
of any wajor shift of pelicy are indecd greit. Bul we arc not
discus;..ag how o bring abvoni politiczl chﬁnges, but secking to
clarify the nature of {the ccustraints and options av-ilable in the
weak, hopoe.thzt debate cin beo made %o focus on the relevant and

important issues.
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I an grateful to TW.Krishnan and I.S.Gulati for comments n
an earli.r draft; to Krishnan for sxpert ndvice in the
statistical anslysis .of time scries dota and the applicati.on
of various tegsts of significancs; and to Purushothaman Nair
for computational assistancs. Responsibility for any errocs
arc mine,

The joint article by Ilinhas and Srinives~n published in thu
Statesman, ¥ov.1.4, 1964 Ereferred to by Srinivasan) was in
response to an enrlisr article (also wublished in the
Statosman) by Ashok Fitra., In a subscquent piece Ashok hku’ra
raised wome further quostions about the validity of the
procedure gugzestzd by [Hinhas-Srinivasan.

The basic data usad in these rogroessions are official estiratus
of GIP at constant prices, and cfficial indices of foodgrain
and of crop output,

In ell regroeesionsz, we n-ve dropped 1505-66 and 1966-67 as
being exceptionolly tad yenrs. This facilii-tcs g more
mezningful comparison of the "pre-gresn revolution" and

"ercen revcelution” pericds. TFor, althoush the “grecn
revolution” nominally started in 1965 (when the HYVs wore intro-
ducgd «n a sisnificant scale), the actual ouput in 1965 and
1966 were so low, due %o adverse werther, that their inclu~ion
as part of the "grecn revelution period” would scriously
vitiate any analysis of ocutpur tremds in this period. The
homogenszity of the estinated intercepts, slopes and overall
regressions for the two sub-peoriods have beon tested in all
cases using the Chow test. This tost shows that (a) for

311l these viriables under study, {the Aiffer.nces in

intercets are stustically hizhly sicnificant; and (b) the
differcncos in slopes are not staististically significant in
the case of fdod rains and crop output but they are
sisnificant ot tHe 5 per cent 1laval in the case of GUP,

The mere frct thot fore a purcly st tical viewpoint the
tresds in two differont poriods arc more or less the sams is by
iteelf iansufficicnt bnsis to judge rel-tive perf rrance, LT
the objective conditions (by wiy af netrr technolosical
developments, policy ghifis, ste) in the twe pari~ds undoer
comparison differ 5 such a dzgres as should have resulted

in sijnificant difforcnces in performance, this {act needs
alsc to be taken inte account. Srinivasan himscelf impliecitly
recognisces this when he intreduccs the distinetion botween

the "pre-zre .n rovolutiun” and the "zrceen rsvolution™ peri-is.
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Regressions of per capits food groin consumption with time

suzzest that the former wag incroasing, thourh at a moedest

rate, from 1951 thruugh 1%64. By contrast there wns hardly
any trend between 1967 and 1976. The cestimated regressi-m

for 1951 and 1964 is

Log ¥ = 6.000975 + .0104121% (R® = .46)
(.003077)

The regression for 1967-76 is

Log T = 6.087551 + .001344% R° = (.006)
(,006014)

EPW, Novembor 26, 1977, ».1989.
Ibid, p.1987
K.3.Parikh, T.V.S8rinivesan, ot al. Optimum requirezents of

Fert%}isers for the Fifth Plan Period, Mimeo (ISI, New Delhi
1974) .

BPY, Special Numbor, éuzust 1977, pp.1357-1358.

Such "domonstration™ has beocn made among others by FCAER (1562)
the Pors. ective Planning Division( 1964,1970) and mcst recently
by the National Commissisn on Agriculturas (1974). The quesiicn
is not whethor the technic~l potential exists but how rayldly
it can be exploited.

I have made a rough computntica of the aver=ge yield responsc
of the five major ccroenls per unit of plant nutriont implisd

in two of the varients cousidercd by Parikh and Strinivasan:

(a) whot they call the Reforence case (Tablo T p.14) of the
mimgographoed vorsion of tho report); and (b) cise corresponiing
tc Table 4 which gives the lowest the fertiliscr reguirements
w0 reach targetted cutput.

The tetal output of the 5 cersnls in 1970-71 was 89.6 million
tonnes and theoutput in 1978-79 as estimated by the model is
about 123 millinu vonnes, (In deriving the lattor figure I
have assumed a cenversi.n factor of 86 2/3» b.tween paddy anf
rice). The PS projecticns dimply an eddivicn of 6 milli~n
hectares to toetal area uwader these erops vhich, at the average
vicld level of early 1970's may coantributec somes ¢ milli.on
tonnes edditional output. P3's optimal solution scoms to

imply no adéditions te irrigiied arsa undcr the core=l crops
aver the 1970 level. (In both cases the total irrigzated arce
under these 9 cereals in 1978-79 is nctually slightly less thon
ia 1970-71). Their urcojectisns alsc d+ not show any siznificont
shift in the relative »nrojorticn of arca 2dlocateldl to. thesT
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corenls(nssuming thot the proportion of total nutrients
applicd to these crops in 1970-71 is the same as implied
in the PS estimates for 1978-79) ranges botweon 2.5 millinn
tonnes in the referende casc to 1.2 millicn tonnes in  cisc 4.
This gives an average ineremental response of 12 tc 23 tonnes
of cereal per tonne of mutriont. If we wers to orr on the
conservative side and assume that the vroporticn of irrigatcd
arar deveted ti thesz 5 ecereals will remain constont, nbout

5 million tonnes of additicnnl output could be attributed to
water (10 n. hn x 0.5t/ha) reducing the centribution of
fortiliser yesponse cocefficicnt to § €t 12 tonncs per tonne

of nmutrient. The weighted aveorag: response assumed in my
calculations whieh, unlike the PS study, excludes K, 0 , is

9 tonnes of grain per unit of nutrient. If K 0 wers included,
the potential additicuns to foodgrain output be'wozn 1960-61
and 1973=74 would be %0 millidén tomnes against 28 millicn
tonnces shown in Table 1 of wy paper on crop pr:ducticn.

The study for instnnce shows that cstimates of minimum
nutrient r .quirements is highly sensitive t¢ whether +r naot
scale factors are used to adjust base yiceld. The significance
of this is hardly discussod in the Report. Nor is there any
discussicn of tho hizgh degrec of varisbility in nutrient mix
under differcnt assumpticns. It is montioned that the seale
factors were used t2 adjust base yislds in such a way that
fortiliser use in the base yoar as estinated by the model
roushly corresponds to the actual. The NCAER hos costimates of
actual crop-wise allocativn of fertilisers in 1970-71. It
would be intercsting to kncw how well the PS model predictions
fit the actuals.

Planning Commigsicn, Interim Report on Intecegrated Agricultural
Development Projects in Cahal Irrigatcd Areas (1972}

I don't guitec uwnderstiod the impert of Srinivosan's critieisam
of w7 arguments rogardiag the size of the rescrves (sce his
Tout note 4). If wo molee a distineti.n botween vperationdl
and buffer stucka, the former must necessarily be a fraction
of total reserves whnich only strengthens my point that the
sxisting ressrves cre by no means extravagantly lorce.
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