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GO.. SiR,iIl , .'S .L 0'- i t :  GSOWTE APEJ POLICY OPTIOPS : 
. , 

k Reply  t o  T .IT . ~ r i p i v a s &  s comment-t *-- -- 

A. Vaidyanathan 

p r e t t y  much e v e r t h i n g  I h ~ d  t o  say on t h e  perfornance and p r o s p e c t s  

of the Ii~fi-ian ecoriomy i n  r?:y two r e c e n t  a r t i c l e s  ; ?ub l i s l~ed  i n  t h i s  

weekly ( s p e c i a l  number o f  Attgv.st 1977 and t h e  i s s u e  da ted  1 7  Septen- 

b e r  1977). A.lt11ougl-i o s t e n s i b l y  a comment on ny e x - - t i c l e s ,  11s has 

a l s o  used t h e  o c c a s i o n  t o  Iaunck a more general a t t a c k  on op in ions  

( e s p e c i a l l y  on t h s  role  of ou t~ .?a rd  o r i an te i l  g r o w t h  s.trategy) which 

happen to .  d i f f e r  f r o m  h i s .  The foll,?wir,y respo:?se i s ,  however, 

l i m i t e d  t o  criticisms which f i r m  t l y  re la ' ie  t o  t h e  arguments and 

judgements c o n t a i n e d  i n  my a r t i c l e s .  'Tlleae c r i t i c i s m s  can be g r o u ~ j e d  

b r o a d l y  i a t o  four ca'ceg0ri.e~: ( 1  ) t hose  r e l a t i i ~  t o  'ihe 3 x p l s n a t i o n s  

f o r  t h e  stagnaiion o f  the  ecoi+iomy during the lest decade: ( 2 )  t l l bse  

ques t ioa in ;  the b a s i s  f o r  n~:; assessmeat t h a t  i - b  Is hi;yhly improbabld 

t h a t  the r a t e  o f  a g s i c u l b ~ r a l  growtb  Gail s t e p p e d  u p  t o  a ~ y t h i n g  

l i k e  t h e  t a r g e t t e d  l e v e l s ;  (3) t h e  p o t e n t i a l s  f o r  expor t - l ed  

i n d u s t r i a l i 3 s t i u n  and t h e i r  i n . 9 l i c a t i o n s ;  and ( 4 )  t he  role of a n t i -  

p o v e r t y  programmes. 1 s? la l l  d.5al w i t h  tl-1~3 i n  'che saxin o r d e r .  



Recent Economic Stagnation 

Srinivasan unquestioningly accepts  the propos i t ion  tha t  

the economy has been s tagnat ing s ince  1966, but strongly disput 

my contentions that (a) there has been a dec~leration i n  f o o d  o u t u u t  

growth d u r i n g  the l a s t  decade; and ( b )  t h i s  is a major factor i n  

explaining the o v e r a l l  stagnation of t h e  economy in this pe r iod ,  

The validity of using growth r a t e s  computed on t h e  basis 

o f  3 or 5 year averages f o r  e s t a b l i s h i n g  the stability o r  otherwise 

of the behaviour of output t rends  was debated i n  the mid-sixties 
L/ 

appareiitly without c l i n c h i i ~ g  the issue, It is  o f  course bc-Lter t o  

use the  observed output  levels  f o r  a l l  the years covered by the  
\ 

p e r i o d  mder  study an? apply  r igorous  s t a t i s t i c a l  t e s t s  t o  deteymine 

wliethe~ the underlying t rend  is  st::;ady., acceleraf i n g  o r  decc lordt i n g  
* 

Accordingly we have t e s t ed  the g o o d ~ e s s  of  f L t  of t w o  types of 

2 func t ions  (namely!Xg Y = a + bt and Log P = a + bt + c t  ) to t h e  

indices of" aggregate real output ,  c r o p  o u t i u t  and f o o d g r a i n  o u t y u t  

f o r  the  p e r i o d  1949-1 975 as a whole, as  well as  f o r  1349-1964 and 
2,' 

1 957-1 975 s q m - a t  e l y  . The r a s u l t s  of the exercises arc summarised 

'in the  Table below. 





In  .the ca8e. of f Qodgreln out&ut, the hygcihcsis of 'dece l e  ra- 

t i n g  e ~ o w t h  i a .  n o t  corroborated by the da ta .  . Taking the  period. 

1949-1975 on a whole, f h e  c o m t a n t  growth r a t e  func t ion  f i t s  

d a t a  much better than the quad ra t i c  fa*. When wo consider t he  

pe r iod  i 949-1 964 an&-1 967-1 9 5  s6perntely., t h e  cons ton* growth r a t ;  
hypotheees f i O s ,  Bhe d a t a  b e t t e r  .i-rp bo-th perio8s  . Howovor , while t h e  growth 
rate in- tho &kt%& g c - 5  -t? 5s lower !hap in pre-green r e v ~ 1 u t i c . n  e ra ,  the  

differendis i n  growth r a t o a  a re  no t  s t a t i s t i c a l l y  s i G i h c m t .  Th? 

p i c h r e  i s  subrstantislly t h e  same f o r  a l l -c rops ,  o r i  t l ~  t h e  differl.ncc 

t h a t  though t h e  d i f f e r e a s  j.n grtrprf&.$qends between i&e two pcr5cds 

arc no t  s t a t i s t i c q & ~ y . ~ , ~ ~ ~ ~ $ ~ . ~ ~ & ~ ~ : ~ $ ~ & ~ ~ $ g ~ s i a  . . - .  .of dece l e r a t i on  i.s 

t & e ~  as. a rhcl&: Zt.rill be seen thmf with the Punct ion Log Y = 

2 a .  
a + 5 t  +- ct (el t h 8  B is .ili&t3,x highe r l  . . (b) the v s l u a b f  

~0ef f i c i en . t ;  'C' is negative; ah6 ( c ) -  a l l  es t imated  c o e f f i c i e n t s  a r c  . 
etaf;3stica31y s i g n i f i c e t  a* t!he 5s level .  

I n  the csae of t o t h l  G P T ,  r e  find %hat w l l i l e  tho h y p o t h ~ s i s  

o f  d e c e l e r a t i o n  cannot be s u i t a b e d  'by the resu l t s  of . r egress ion  

Coy tfre pe r iod  1.449-1975 as a whole, tests of hamogerzitg of 

coeff i s ie . \ t s  f o r  the b r d  sub-?e,rfods show that the  diTferences  b c t u o e n  r 
F 

t h e  slope co -e f f i c i en t3  a r e ' s t a t i s t i c o l l y  significant a t  t h e  5,; ielrr ; i* 

Since, tho estimated growth rste f ~ r  2967-1975 is lowor; t h e  latt.:r 

f i l ldings would s e 3 n  to suppor t  Chs h-othesis of d a c e l e r a t i e n ,  t h ~  

more s o  because t h e  e z r l i e r  pc r iGd  s e e m s  t o  heve experienced an 

e c c a l e z a t i o n  of growth. I don ' t  b o w  if Sr in ivaaan ' s  a s s e r t i o n  n?)out 
. . 

ntag~at i  on si l lco 1966 ( d e c s l c r a t i o n  i s  obviously a norc  accurate, 

d e s c r i p t i o n  of the phenoscnon) was Sasod on any such a m l y s i s .  3<: t h a t  



as i t  may, i f  d e s p i t e  the ariibivrlen'c r e s u l t s  of  the s t a t i s t i c a l -  
i/ 

t e s t s ,  he oan main ta in  t b t  ,aggregata grouth ia t hs  post-1966 

period has declined from t h e  t rends  o f  t3s f i r s t  three plans, I 

~ u g g e s t  t h a t  t h e r e  is at least equal  j u s t i f i c a t i o n  f o r  the Trope- 

b i t i o n  t h a t  growth of t o t n l  crop ou tpu t  ( t h . o u g ~ ~ _ n c t  of foodgra in)  

has decelkratod.  And, bil.cs popula$ion eowtS has been steadily 

r i s i n g  over the pl : r iod ,  ~ 1 1  +,hi% p o i n t s  t o  n s i g n i f i c a n t  decline 

i n  g- owth of per ailpita food and crop m t p u t  .d S ~ i n i v r s e i ~  hag t o  

come up wi th  $ome c o m i r c i ~ i g  arguments bofore  d i smiss ihg  the  

suggestion t h a t t h e  slower growth of agx icu l  t u ra l  production d u r i n g  

tl 
the s o - c ~ l l e d  g r een  r evo lu t i o& 'po r iod ,  and tho near s t agna t i on  of 

per c a p i t a  f  oodgrain suppLiss s i :~eo 1 966, wero FL 3iglqLf ic.1n-t 

influence on the performance of tho rest of t he  economy. 

"!bile a s s e r t j u g  t h a t  " thore  could be ;-lo esccrpc from t h e  

s t egns t ion  which has ch?-ractcrissd the ecmomy s i ~ ~ c c  1 966 without  

a ch9nge of economic pol icy" ,  9rSniv~sa.n ' a  po l i cy  p r e s c r i p t i o n s  

a r e  c u r i o ~ s l y  ambiv2lent: A s  mentioned .>l-rlisr, ha dismisses the 

bchaviour o f  a g r i c u l  tu rn1  ?raductio.l a s  a f a c t o r  of ,"ay n s j o r  

co,?.se~ue:~ce i n  explaiair,: r x o c t  t r e n d s  i n  ' ;3e acQ:~omy. h t c r  oil 

he c a y s  t h a t  "by t h e  middle s i x t i a s . .  . . . . a bo ld  th.v.rst towsrds 

libara ' is; t i  a and e q o r t  o s i a n t s t i o n '  would 113~2 >zid r i c h  d iv idend% 

( cmpl?a=sis mine) g i v c ~  t S z  i n ~ u $ , - i r i a l  base which' hac? Been built .. 
by them, but the  proccsp of l i b e r a l i s a t i o n  i n i t i a t e 2  in 1966 was 
n o t  car;.i*;d f c enough. J *i*li~so s t = t a ~ c - ~ t s  , ~ c ? I ; c v o ~ ,  do not s e m  

to  quito ;:i;Te wi th  his d i ~ c l i i m m  ~ a r l i s  i n  tho J r t i c l A  ~ h a r - .  

he  ssys t;lat f o r  an oconcmy of su5-cont inant? l  dimensions "f3stor 



expc. ; grc rtb k i t s e l f  --- (canno t )  put the economy on a faster grow-th 

pa t l .  ' anr. goes on t o  accuse -those who a r e  skep t i ca l  that " a more 

ope-: nd I ~ s s  inward Looking s t r a t egy t f  will make a dramatic 

d i f , ,  enc, as beictg "naiveqf o r  bei- guilty of "mischievous 

rnisrr, , r e s ~ - ~ t a t i o n ~ ' .  The debate, at any sate in my viex, is precisely 

oa--i:, B s i g l i f  icarat a d i f f e r e l ?ce  % r i l l  be  nade t o  overal l  economic* 

perft :manc.s by this ( o r  any o t h e r  a l t e rna t ive )  strategy and whether 

i t  CL. - be  a t  a11 cons ide red  meaningfuJly in i e o l a t i o n  from other  

dinel  i o n s  o f  po l i cy ,  

Pro:- c t s  f o r  fur ther  -4qricp.Itural Growth -.-- 

I r r e j . ~ ~ e c t i v e  of whether o r  not. tlzc growtli of  Pood.:;.rain and 

agr i  ~ ~ ~ l t u r a l  outputs ?.\as dece1ora.l eA in the pas t  decade ,  the f adt 

rern., '4 t: :t the growth is very slow, and far below what has beanid 

 tar^, ' Led. . By %he procedure Sr inivnsan Binself p r e f e r s ,  the tred 

gro:.rl . rates i n  foodgrain product ion (aa w e l l  as t o t a l  c r o p  o u t p u t )  

over -he : i.s t  27 years h0.5 been b a r e l y  2.5 per cent a. year.  And it 

wou!' call f o r  a s i g n i f i c a n t  ?'_3- .rove~rij..ent @vex -t ' l is  performance t o '  

sus.-- - i ';' 7.2 I - J ~ Z  oc ::'i zl:ni1,3l grow-;!I vrl.Zc> f forx t i ~ e  basis of ny: 

asseL 'uen-!) of the  y r o s p e c t s  f o r  over:-ll growth and which X r i n i v n s a -  
, 

coils5 l e r s  Z O  be  u;lduly pessimis4,-ic .- 1Se 5ismissea '  m y  cnl.cv.lekions. of 

f > l a  p::owth o f  f o o d g r a i n  roduc  ti.;:^ t o o  nggrzzs t ive  an? .as l ack ing  

6sri.0 7+yr And he c i t o a  k i s  j o i n t  s tudy fit:: P.lrikh7' as es 'cabl ishing 



That thehprs j , ec t i~ae  :ef p;roctucBibn p o t e n t i a l 8  in my paper we 

baaed c;n a s impl i f i eZ .  ~ 5 . m  of t.& dda~tawin~nts of crop p 2 0 d ~ c t i o n ,  

t+:3t they do not take iata acoovnt $11 the i n p u t s  which'cdntr-ibute . - 
2 

t o  o u t p u . ,  and thz-t calculations based -hfi nations1 avexztges of f ie ld  

r e s p o r ~ s c s  t o  i n p u t s  i n  8 c o u n t r y  of India'a s i z e  an8 diversity otlght 

30 be t r e z  ted wikh C A U ~  ~n -_ -&? 6% . - a ~ ~ - a l , l  l i m i t a t  i o n s  

%xpl ic i  t l ~  rooo&a$&/&xa:~9f .I&~%cIX&& $ ~ 5  ,ne, powor, also poin t  

view oi cro;, ; ~ roduc%ion  as n f u n o t i o r ,  o f  the ox,i;ed% 4 1  total and 

i r r i g a t e d  areas, t h sS r  a f l a c a t i o n  bptwazn crops, the  a m ~ u n t  of 
- 2 

f e r t l i i s z r s  us& .d t$cf:yi&la ro@oi leeb ' fo  i r - i g a t i o n  and fcrrilisor, 
. -  . I _ 

is bs s i  c a l  ly €he ' -a the',. eumc.~p.f: m1dc&3 y ing the Par2kh a d  
.. J -  . 

S r i n i v a s m  s tudg. The 1&tCar., Like --pine,. a l s o  assume ~ d d i  t i v i t y  of 

responses to d i r k r e n t  inpyta. ~,n&&&lete coverage of  c rops  and 
- .  - .  

i npu t s  and f a i l u y o  t o  all04 for  'd15f4rzacos in q u d f  ,ty o f  i r r i g a t i o o  

a r a  c o m o n  dafkcts .of both excrcis'ebk 

The PS study is  s i g n i f i c z n t  mZ beo .use i t  demonstra  tcs the 
2/ 

fe:sibi l i  ty of large. i n c r e a s s s  i n  s g r i c u l t w n l  ~ r o d . u o t i o n  , but 
b e c a c ~ z  i t  ie fa3 and away the most comprci~.lou~-ivo and systamatic 

effort t o  estimate f e r t i l i s e r  response funct3 ons for d i f f e r e n t  crop 

v a r i ~ t i c s  and r ~ g i o n s  and to wolk o u t ,  2nd:~ saec i f iod  cons t . r a ink  of 

t ? t a l  c r o p  and i r r i . g a t ~ d  areas. i n  diff~.,rc?ni; r cg iono  af the C O U ~ ~ ~ Y *  

t h ~  n i n i m m  r a q u i r z n z n t s  cf f o r t i  liscr- m2d 2d to s u s t a i n  the Plan 

t - l r g c t s  o f  crop r r o d u c t i o n  f u r  a ,oivcp ft\t[lr3 dz tc .  In the l a t t e r  

. r a s p o c t ,  it i s  a t r u l y  p iosoor ing  effor t .  



linl-?t i s  of i a t c r o s t  f o r  thc pri?stmt sr!;um~nt is i t s  f i n d i n g  . . 

- that ,  g i v e n  ( a )  'the limits o f  ex7ansion o f  totr:l  c r o p  and i r r i g n t ~ d  

arGas v i t b i i i  the s n - - . c i f i ~ d  p o r i o d  o f  t i m ~  (nzni:ly t h ~  fifth p l a n ) ,  

(b,) t h e i r  r c s p o c t i v o  r e g i o n a l  r l is t r ibu t i o n ,  and ( c )  t h c  region-wise 

y i a l d  r e s p o n s e s  o f  d i f f e r e n t  c r o p s  and  v a r i e t i e s  t o  t h e  t l i r cc  p r i n c i ~ " 1  

s o u r c o s  of plant n u t r i a a t - s  ( n s r ~ c l ~  B, P 0 , .in6 E o), i t  is. p o s s i b l e  
2 5 2 

t o  r o s l i s a  tll,? p la r~nod  a g r i c u l t u r i l l  t a rge . t s  f o r  1978-70 l,!ith 3 

s u b s t a n t i a l l y  smaller voluno o f  f c r J c i l i s c r s  than assumcd by t h e  

p l a m a r s  . This would mecn tha t  under coud5 t i o i l s  of optirnel  e l l o c 2 t i o n  

a s  shown b y  tb2 exdreise,  t h a  incrementel  resTonscs  o f  c r o p  y i z lds :  

per  u n i t  nutrient, and hcnca t h e  r a t 2  of  r e t u r n  t o  f e r t i l i s e r s ,  is' 

more than i m p l i ~ d  i n  t ha  plan cn lcu l2 - t ions .  

Moreover, i f  t h o  r e s p o s s c  curvas 2s tim.3-tad by P a r i k h - S r i ~ i i v l s ~ n  

he ld  nadcs c o n d i t i o n s  of  sass a p p l i c ~ t i o n  and we t aka  thc implied 

average  y i e l d  response p e r  unit of  n u t s i c i ~ t  corrzspondir2.g t o  t h c i r  

op.i;imum solu-Licn, tl12 ii~c.<.c?asc i n  auJc-put corrcspcrading t o  t h e  

incrznse i n  f e r t i l i s s z  arid o t h e r  inpu- t s  wLich actually o c c u r ~ d  i n  tile 

p e s t  c2cc.3d.c sl:ould ha?rs b c : ~  much hizhcr  ' ~ h z r  riljr ;:9tirn?1'~3s. This  

. > only  ssr-iics to rci:!lFi'urc; G L ~ . . ,  ; . , b i l ~ - k  t l i 3 t  f c r t i l i s s r  r z s p o n s e  

co..:I"ficiants assunad i n  my calcula-ir icns of p roduc t ion  po-i;enti?,l  '-.rl 

on the  conservative s i d e .  is a b a s i s  f o r  fnrecrstir.,:, 'chi  PS 

m o d e l ,  f o r  a l l  i-ts so - j7h i s t i cn t i rn ,  i s  ;lot  dc:rnnnstr.lbly e u p ~ r i o r  i;a 

my c r u d e r  attempt. It raises n c r e  q u e s t i o n s  t h a n  it snswars .  w 



That thc p o t e n t i a l  ou tpu t  growth which  should have been 

expected on the  basis o f  obszrved i n c r s a s ~ s  i n  var icus  inpu t s  s e m s  t o  

bo much higher  than incrolwcs i n  a c t u a l  output i n  the  last decade 

s t r i k e s  me as  a s i g n i f i c a n t  fine-ing d e s e r v i n g  e x p l a n a t i o n .  I 

suggested t h a t  t'5.s d i v e r ~ ~ ' i 2 c e ,  as w o l l  as tila f z c t  that f e r t i l i s z r  

use has n c t  been grotfiiig anpihere near as fast as c xpcctcd, could  

be cxplairsed by ( o r  a t  is at- l e a s t  coasistcnt with) t h e  hypothesis  

t h a t  t h e  responses actually experienced by farmers under conditions 

o f  mass a p p l i c a t i o n  are n o t  nearly as large as  suggested by the 

f e r t i l i s e r  t r i a l s .  Since tbesc t r ia ls  are qu i t e  widespread znd 

~ c i e n t i f i c ~ l l l y  des igned,  i t  i s  legitimate t o  assume that t he  data 

are n o t  v i t i a t e d  by any conscious b i a s e s .  Therefore,  the apparant 

discrepancy batween p o t e n t i a l  and ac-kual responses lmve t o  'be 

expla ined i n  terms of o t h e r  f ac to r s  which, both Parikh-Sr inivasan 

and I suggest,  include the covcr.wo and quani;itj. o f  ex tension 

services, the  sffecfivcness of org,misstiuns f ~ r  s u p p l y  of  innuts ,  

q u a l i t y  o f  i r r i @ t i o n ,  quality o f  managcmont, and th2 l i ke .  

But such a l ist  is no mora than a r e s t ~ ~ ~ c r n ~ n t  of genernlitios 

which havi. becorze cbamon?l?cz wisdom en t h e  subject s imply  

w i l l  no t  do as a gu ide  f o r  a c t i c n .  Ye nc2d t o  know f :lr more about 

the r e l a t i ve  importsnce of  thesc  d i f f e r e n t  f z c t o r s ,  as well as the 

nature  o f  correctivi;: measures ncedcd,t!lsa we seem t o  at present, 

b e f o r e  coilcrete changes i n  these a s p c t s  o f  a g s i c u l t u r d  psogr'mines 

cen bo suggested. However,  evcn when : k n w  --.:.at s o r t  of  changes n r e  

needed, i t  i s  essential t o  r e c  ognisc  institntional c o n s t r s i n t s .  



For i n s  talclee t h s  q u a l i t y  of irrigation, which svcryoae sonkedcs 

t o  be' crucial, i s  far  more d i i f i c u l t  sa? timc consuming. thzn  .S r in i j  

vassn a l l o w s .  I rccall t h a t  Pinhas, dur ing  his tonurc i n  t h e  
- , 

~ l a n n i n 3 '  kommission, h ~ a d e d  a Task F o r c e  w .  w h c h  mcde n persuasive  

case f o r  an i i l t c g r n t e d  progr?.me o f  c ~ n s o l i d ? ~ l i  on, 13vol l ing  and 

shaping of land i n  command nrcas o f  irrikhticn i?ro j e c t s  as 

essential p r e c o n d i t i o n s  f o r  efficient usc 0.f' v~:~ter ,  On the 

reconmendsti. n o f .  t h i s  Task Forcc ,  R few p i l o t  schelaes f o r  .such nn 

i n tog ra t ad  e f f o r t  i n  s o m  i r r i g a t i o n  p r o j e o t  areas were also i nc luded  

i n  the  Fifth Plan. B U S  t o  my knowlsiae, nond of these p r o j e c t s  has 

g o t  o f f  the ground, i e t  alone making .my s ignif ic-znt  progress i n  

actual implementation. ' ' Those nroblems c~nnot be l i g h t l y  d i s m i s s e d ,  

and given our present  s t a t e  o f  ignorznca, I a m  afraid i t  is a b i t  

too f . zc i lb  t o  asser t ' ,  .as Srinivasan does, .i;:12t " t i o r c  i s  no r sason  
. . 

why these  (po l i cy  changes)  ' canno t  be implem3ntcdt1. 

The Trospec t of w p o r t - l a d  Growth 

The o tha r  major thrust of  Srinivasnnts critique rc1.1Ccs t o  my 

judgenents on the p o t e n t i a l  ~ r l c  of :m e x ~ o r t - o r i e n t c d  develo;~mcnt 

s t r a t egy .  He zrguss t h a t  I, ?-long with mcny o the r s ,  are g u i l t y  of 

s e r ious ly  undcr-cstim.;tiny tha  scope  f o r  inclpe-lsing Lndial.s 

mallufsctured exgorts:  s f t c x  sll Indi!:. at one time used t o  5c a 

l e n d i n g  expor te r  of manu?acturers,  <and a t  p r e s e n t  much s m a l l z r  

countries l i k e  K o r ~ c  ad. T u ~ i a ~ . i z  cx3or t  s c  much morz tlzz:? I n d i a  with 

n bigger m d  nore diversified i i ; d ~ x s t r i l l  3nsc d o e s .  T h o ~ g h  disc l l l imin  

m y  i n t e n t i o n  t c  sug e s t  t h n t  n mcrc export-bnsed s t r < ~ t e g y  w i l l  

by itself gcncra ta  f a s t e r  ovsrall rate  05 groa th  i n  Indin,  he sovorz18y 

chastises those  who cre s k e p t i c , ~ l  o f  the  rclcv-rncc of the  X0re.m <and 

Taiwanese ex-.:srioncc t o  Ind ia .  



The s k e p t i c s  of tile Korean and Taiwanese 'miracles. ( o r  rather 

pheir relevaace -to 1nd ia )  are r eac t ing  t o  'c.he f e r v o u r  - of urh.ich the  

&lassa p i e c e  ~~h: i .ch  ~ r i ~ n l v a s a n ' s o  on thus i a sk i ca l l y  comr1:ends i s  a good 

pxarn?le . 1.i :h r.r'r,icb ::rsn_y i r? tc--nzt ional  2 x y e r t s  argue thsL a l l  

jaeveloping c o u n - h i e s  should emulate the Korean ~ n d  'lnil~m.aese eyamples 

land s tn f id  t o  gzin dra.matically by d.oing so, Skel>'iics are  a l s o  reac t ing  

t o  t h e  svggestion that  611 i t  t a k e s  t o  reproduce the  Korcfln o r  the 

2aiwanese m i r s c l e s  i s  "right p r i c i n g  po l i c i e s" .  ?hey suspect  t h a t  

the e x p l a n i t i o r ~  f 0 . :  the e x t r z o r d i n i a y  performance /f these  c o u n t r i e s  

Is r a the r  more complex and that a proper ,  b d n r - ~ d r  exp lana t ion  0.f 

t h e  Korea-Taiwan type of experie.nce w i l l  h.?.9 t~ td.ce i l l t o  accoun t  

(a)  t h e  mejor r o l e  *lclcyed bfr ' a -o-ec ' i ' s l i~er ' ' ex~or t  ? l0us :s  of Japan, &S 

, ~sast- in t h e  ~s . : , r ly  st '%es of t l l o i y  the Imo-.r-how ancl marke t ou't'le ts 

e x p o r t  hoon; ( 5 )  t he  ' r o l z  of ..e "special " p o l i  t i  cat. r o l n t i o n s ,  agctir? 

botrraen these countries. and  t h e i r  mjo-. a t  l e a s t  in t h y  e:irly st<? 

. )  n r 2 t ~ e  of noci ; l  and n o l i t l c z 1  t r a d i n g  p a r t n e r s ;  a .ad 

Jn2 W;.?.9 O r  o t h e r ,  S U C C C ~ . ~ . . Q ~  i;l i c h i o v i f i 2  t he  . u r a : ~ e r e n - t s  w21ic'- 
.I c ~ h r s i - : I .  37 ?;k .- s ~ c  t.:.:-:c it is ,n.~s? n?c .ss;ry i3 

~ ~ C B S S E L Y ~ ~  ir, 

Sriilivasli-1 d i s n i s s a s  t h e  3 o l i  t i c a l  nspec t s  o f  t h e  j?r: b l e n  in ' 

n . - l t o g e i h e r  t o o  cova l i c r  f ~ s h i s i l .  That x c i t h o r  he n o r  I are expe r t s  
' . .  

i n  fcrciga i ~ o l i c y  o r  p o l i t i c s  does  n o t  n&e t h e s s  a s p e c t s  u.limporlr st 



\ 

o r  i r r e l e v ~ n t  t o  the ctrgumsnt. - It does n o t  ts:kc nouch e x ~ c r t i s o  

-in f o r e i g n  q o l i c y  to  sense t h . ~ t  i n t e ~ a a t i o n a l  trsde i s  very much 

a dimension a f  i n t e r n a t i o n a l  p o l i t i c s .  Nations p r e f e r  p a r t i c u l a r  

e x t e r n a l  political a l i g m m t s  phlch acrvo t h e i r  i n t e r e s t s ,  of phlch 

t h e  oconomie we l f a r e  of the p ~ p u l n t i o n  as a %?lola i s  only one slomsnt 

But i t  would b e  t h ~  h e i g h t  of a n a i v e t t p  bo suggest  t h a t  fore ign 

t rcde  p o l i c i e s  and  s t r a t e g y  arc dooided pu re ly  on economic grounds 

(If i t  were so, how does one e x p l a i n  t he  r e luc t ance  of the  ndvznoed 

c o u n t r i e s  to  permit l i b e r n 1  imports  of l abour - in tens ive  ma'nuf ilctdre s 

from ddveloping c o u n t ~ i e s ? )  ' It i d  .a& course  p o s s i b l e  t h a t  

S r in iva san  c o m i d e x s  t h e  internal e x t e r n z l  : ~ o l i t i c a l  conscqunoes 

of d major change of dsvz1opn~r-L s t r n t e g y  i n  fzvour  of expor ks w i l l  

b e  j u s t i f i e d  by the ecol-ronic gaillg. , But he cannot brush asldi: those 

T J ~ O  want t o  know more ~ r b o u t  r a m i f i c n t i o n s  of 'such a  s h i f t  i n  

dovc lopmnt  strategy end thoso ~ i h o  h a w  a b f f  e r o n t  a3prec ia t ion  .a& 

t h e  b2.lmce of ga in s  and losacs f r d m  such a s h i f t .  Thesc a r e  e l l  

p e r f e c t l y  l e g i t i m a t e  conceras  and t o  condom thoso who vo ice  such 

concerns as being n a v 5 ,  mis-informed o r  mischevious does n o t  do 

c r e d i t  t o  Sr inivasan.  

A s  f o r  t h :  s p z c i f i c  case  o f  Ind ia ,  I heppen t o  ag ree  with 

nsny of Sr in ivasen  ' s  propos i t i ons  st  rted i n  aener l l  t e ? ~ .  For 

insl.xiice, I would .%re2 tho.: t h c  manner i n  whicli tho sjrstcms of 

c o n t r o l s  and l i c e n s i n g  has been q c t u a l l y  oper-.ted, ns wel l  ,:s thd, 

a s syno t ry  i n  the p r o f i t c b i l i t y  of expo r t s  and i ~ p o r t  s u b s t i t u t e s ,  

hzve r e s u l t e d  i n  ~ r a s t o f u l  v-so of r s sources ,  d i s t r o t c d  inco!:c 



d i s t r i b u t i  )r!, ,lnd c o c t r i b u t c 2  s i gn i f i c . - n t l y  t o  t hc  o ros ion  of t h o  

' in ' tegr i ty  o f  o w  p o l i  tic..-.l aid .:d~Lni3tr-.~.tive y r ~ c e s s  . ' A co:;sider?.bly 

f a s t c r  exp n s x o r  o f  l a3our - ia t sns ive  expor t s  could a l s o ,  in 

p r l n c -  z l c ,  '3elefi.t  t he  couniry  by r a i s i n g  t 5 c  c s e r c l l  r a t e  of grpwth 

of iiicor.cs and cilploy?nont, .md lower in^ c?.pii;:3 ou tput  r a t i o s .  

l f i i le  onc m , ~ y  2greo w i th  suck sl;ntomen't~ a b ~ u t  t l : ~  nn ture  and. 

d i r ec t i ons  c f  t 5 r  e f f e c t s  f l o w i e  from tb s o l i c y  pacJcsge advocated 

by S r  riv?.sen, tlzero are s m i o u s  disngreemcnts  on th2 m~gili tude of 

the p o t o n L i z 1  gc ins .  In  la.- S u p l e n b c ~  : 7  plpor,w I hov:! g i v e s o n f  

adn i t t ed ly  sic l i f i e d ,  cnlcu3.?tions t c  show thc  order of exyension 

o f  expcr t s  as c t rho l r ,  and o f  nanufnctl-red cx;orts i n  p ~ . r t i c u l a r ,  

ur:?ic: wu~ic! bz ~ o e d e d  if the  targettad growth r:: too of 5-5.5 percont 

. ,-a - pdr :znn~:;i ; n \--,I? ware t o  be suet::ined i.r_ - the  fr-ce o f  ..r 3.;: porcont 

annuzl  Sgr 'c : i?  t ~ r a l  grovk3 w i t h u t  s- .cr i f ic i ; lg  p r i c c  s t . . b i l i t y .  

s o  under w:i.:C cilridi tiom? tE~n.i' is %he c r d s r  c f .  c o r r e c t i o n  i n  t h e  

o;cil , ;n~s r . , . t c . - t l l r i f f  -subsidy e t r a c  t u r c  ncs3.cd? Is such c o r r e c t i o n  

p . .  :., : . . . i r c s t~~~r ,S ;  ? 2~ cn 

S r i  S'~V:,Z.\LL, :~C'NCVBT, s t ~ ~ d i o i l s l  avoic!~ c.:!anitting himself 

on th;?sc s ; ? a i f i ~ s  ane a l so  on the quosti.cn of hcw mucli. of s n  imprqve- 

rt-15 Ov2r ??st; ~ c r f o r m a n c ~  i c .  l.L%"ly bz if :?is ?ol i c i o s  wore 

l d .  Dn,s hc 'ihi.~_k ';::-it w2 :?n sc:.!./i!:vo t b r ;  7 ~; \ z?  ccn?; a n n u a l  



s e e n  t o  havo aga in  bscoms t h e , r x g i c  numbers of t h e  J a i a t z  par ty ' s  

economic programme? I f  &ore were a s z t  of programmes which w i l l  

b r i n g  t h i s  t o  r e a l i t y ,  one rro I d  l i k e  Srinivsss11 .to s p e l l  i t  0% 

I c e r t a i n l y  would be happy t o  ba proven wrong. But i f  .dl t h e  

chmges  we .?re dcb?.ting about adds,  say, y2 t o  1 pcrcent?-e;a point .to 

be o v e r a l l  growth r n t e , . i t  mkos  b u t  l i t + l e  d i f f e r ence  t o  t h ~ l  speed 

wi th  w i c h  w e  can so lva  our c e n t r a l  problcm, namely rcn~vzl of  

a b j e c t  poverty.  

Therz i s  room f o r  honest  d i f f e robcos  zbout t he  d e s i r ~ b i l i t y  

of expo r t  l e d  i n d u s t r i a l i s a t i  pe r  so ,  and more in?or t : ln t ly  an t he  

l i m i t s  w i th in  which it c32 he lp  achievn s s i g n i f i ~ ~ m t l y  h igher  grawth 

r s t e  th-n  i n  t h e  p a s t .  S r in iva san  and o t h e r s  of h i s  pcrsuasioaQ would 

bo  f l i r e r  t o  t h s i r  c r i t i c s ,  and more persuasive, i f  they wont bcyand 

r e p e a t i n g  tho  " m a n t r n ~ s "  of decon t ro l ,  " r i g h t  exchange r:.tesl' and 

l i b ~ r a l i s a t i o n  t o  ~ r a v i d c  u s  a dc t ? i l o d  and d i spass ionnto  oxaminn t i o n  

of t h a  mpn i tude  of t h e  ? i f f e r e n c c  w!lich 3 major s h i f t  t o  export  - lod  

growth s t r : t eg~  caul? ndcc fzr o v e r a l l  g rowt l~  ,mil the  i m p l i c z t i o n s  

0; such a sili? t l o r  t h e  ; ~ ; l L t \ i ^ ~ ;  of yr~duc5io??,  f o r ~ i g n  .trade s t r a t ~ g y ,  

i n t e r n a l  o r g a n i s a t i  >n of produc t i o n ,  a t t i t u d e s  t c  n u l - t i - n s t i o n b l s  , and 

o t h e r  r e l s t o d  i s s u e s .  

It is  i n  the con toa t  the d i f f i c u l t y  of s . t o p ? i n ~  UT, t h c  o v o r d l  

growth t h a t  I s t r e s s e d  the neca.%sity f o r  g r c a t c r  enpknsis i n  

r e d i s t r i b u t i v e  rnoasuros as 3 mexns of d l c v i ~ t i n g  thz  c:ln3.itionq of 

t h e  poo?, assuming of courec. t h a t  ov~ry3nt )  i s  s c r i r - s  ~-3rjut  i t .  



That t h i s  raiuiras n f a r  t o u g n ~ r  and acre purpos ivd  f i s c 3 , l  p o l i c y  

:im .1 at t r a n s f e r r i n g  incomes f r o m  t h o  richer r e g i o n s  and c l a s s e s  ':..I the 

poDror sogmonta is  no more than s t r e s s j n ~  the obvious.  Tho oaly 

c a d ?  t i o n i l l  suggestion I mado was that a s s . b s t a n t i a l  prxt of public.  

s e c t o r  plan fun& @auld be  earmarked f o r  developrtlont o f ' a r a e s  whn-.? 

tho  FOG^ a 4  c ' ~ n c e b t s p k d .  mlo:$:nb.xiLd o e r t a i n l y  p-cf er these  

' an t i -pover ty  programmes to b e  orion'tsa W ?roductive . :ct ivi t ierr  ( i i  . 

which I would include e d u c a t i o n ,  h e a l t h  ahd w a t f i r  aup.r,ly), I woulc 

bo willing t o  acqop* tho eventu.Ality t h q t  some of the expon$itura 

d e  t e r i o r n t e s  into do1  ee .  Hov eff ec, t ivoly t h e s e  Trogramnes can be 

cad.2 to .work i n  terms Of ensuring producti,vc use of funds and a l s c  

efisur1n.T t h a t  tho benefits really r o a c h  the poor depends u l t i n a t c l ;  

o n  tllc q u a l i t y  of lo.cal  i r i s t j . t a t i o n s ,  w l r i c h  raise6 quosti3us beyocr: 

t h z  economis ts '  cornpetancs b u t  wfiieh s r e  nonothelcss c q n t r ~ ~ l  t o  

Srinivasnn s a y s  that t& ' ianti-pover tgn grogramxe w l l l  i tscl_' 

i n  dub course  genzrete faster agricultural growth and hence in 

over711 o u t p u t  38 w e l l . .  Whilo t h i s  p o s s i b i l i t y  cxnnor bc ,ruled Ox?, 

I 2 7  Ec,r2 conczrried in the p r c s o n t  con tex t  with wh.-.t z .n, m d  ough, 

t o ,  Sc rlonc i n  the  n e x t  5-1 0 yo7.ra. And l ~ ~ r e ,  I s t i l1 mzint .~in 

t h a t  t h o  c o n s t x n i n - i ; ~  on cigr icul turnl  growth i n  t h e  uoc'itun t s r n  a r ,  

s o  sdv.;ro th?-t t0 plan  tho scale  knc? p a t  torn of ir.vetx tnent  ignorin. ,  

tliarll w i i l  only nzan c o m p o ~ i l c l i ~  the imijalances yhb c11 hr:ic c h z r . ~ c t e r i c  ed. 

the  dconony f o r  scmc tino now. S r i n i v m a n  says t h a t  t l o  zxistencc: 



o f  n $7-8 b i l l i o n  rescsvc bg w a y  o f  f o o d  an2 f orcign exchange aakcs 

b o l d  new departures possiblo.w The degs , turos  ha bls  in mind c a l l  

for f u l l .  decontrol,lib.er.?lis.~tLon, exchange ra te  c o r r e c t i o n s ,  ,md 

. . . . b o i d e r  p t ~ ~ i i c  G L -  s If -gubl?c i n v z s t m z n t  i s  t o  be 

inc2cased,  how. should  the incrsasc ba a l l o c s t e d  as b c t t ~ e c n  ? ,~ r i cuL ' tu r  

~ G ~ V ' J  industry, light ind-uslry, s o c i a l  s e r v i c e s  nxd p l - i n  y u b l i c  

a g r i c u l t u s ~ ,  her!-vy indus t ry ,  l i$~t  i n d u s t r y ,  s o c i a l  s c r v i c d s  tmd 

p l a i n  pub l i c  works? Unless there is c l - i ty  in t h e a c  q u e s t i m s ,  

which I suggest canno t  be o - b t : i n e d  except i n  r e l z t i o n  t o  n ~ ~ 2 1 1 -  

def ined  judgement regarding agr icu l tu ra l  and expor t  p r o s p s c t s ,  

"bold iaitiatiVes7' dl1 inaacd be t zkcn  only t o  fine, in t h e  not- to  

d i s t a n t  fu tusa ,  th~t thc rasomes (which arc n o t  excessive i n  r e l z f i ( 2 n  

t o  tlie dolumo o f  o u r  fo re ign  t r a d o )  hcve been s q ~ x d e r c d  t o  nc i-rurpose 

As f o r  Srinivasan's ~xgmtont t h s t  the zourso o f  2ctir .n 

o u - t l i n e d  i n  my paper is n o t  p 0 1 i t i c : ~ l l y  ,my nors I e z a i b l e  t1i-m 

his ~ a c k a g e ,  I w o u l r '  r m d i l y  g r m t  that  t h e  p o l i t i c a l  r ' i f f i c u l t x s  

of nay ,qajor shift o f  po l i cy  u c  indced g r c ~ t .  But xc ~ X C  n o t  

d-i ccus;,:ng how f o bring n ' ~ o n %  p o l i  t i c n l  chenges,  but scokins t o  

clarify the a ~ture o f  t h s  c?us-tr.ltilzts an6 ~ p t i o n s  zv1.i1,?51s i n  t h e  

wcsk, hope tli,t dc5atc c-,i_ ba mido t o  focus on the relcvalzt w d  

i m p o r t a n t  i asuas .  



M O T E S  - - . - - -  

I EF,~ grra l ; z f \ ~ l  t o  'T.N.Krishnan ant? I . S , G u l s t i  f o r  comments . n 
2n c n r l i d r  Z r . : ~ f t ;  t o  K r i s h - i i n  f o r  d x p c r t  advice  i n  the 
s t ~ ~ t i s t i c ~ l  a i a 1 ; : ~ s i s  .of t i m e  s e r i e s  d a t a  and t he  a p p 1 i c n t i . n  
of v n r i ~ u s  tes t s  o f  s F ~ n i f i c 2 n c 2 ;  and. t o  Pusushothzman Nair 
f o r  con-pu ta t i o n n l  n s c i s  t .mco ,  Res i )ons ib i l i  t y  f o r  sny erro:s 
a r c  mine. 

f .  The j o i ~ " , d i c l e  by TE;$ 2s an$. S r i n i v c s ? n  publFs!lcd i n  tll:.: 
S.t::tenman, v . ,  1966 t r2forec.d t u  bj- ~ r i n i v l s a n )  was i n  
resFons2 t o  an a : - : r l i a r  .2r i- iclz  ( a l s o  ; ~ u S l i s f i c d  i n  t h c  
~l, .z.tosman) by Bahok 2ii trz.  In a su'osoclucnt p i e c e  dshok h ' . ra  
r a i s e d  somc f u r t h e r  q u n s t i o n s  a b c u t  t ? ~ a  v;rilididiy o f  tlze 
procedure  s u g , z e s t ~ ?  by  I!!inhas-Ssinivz~srln. 

2 .  Ths b s s i c  dat.?. u s ~ d  i n  t he se  r s g r e s s i c ~ n s  are  o l f i c i s l  o s t i . : ! z t e s  
of GLT at conot.?.nt p r i c e s ,  nncl o f f i c i a l  i n d i c o s  cf  foodgra in  
and of  c rop  ou tpu t .  

In a l l  rcgrcssion!:, vrc il %.ve d r 2 p ~ e d  1 955-66 and 1966-67 as 
being e x c e p t i 3 n n l l y  bad ye7;rs.  Ties f e c i l i  'z-tcs s more 
rnz,>nirgful c o m p a r i s o n  o f  the " p r e - g r u m  r c v o l u t i o i i "  and 
"g reen  r c v c l u t i o n "  p ~ r i o f i s .  For,  altl:ou,:h -the " p e e n  
r@vi l lu t id l i"  n o r n i n . ~ l l y  s t a r t e d  i n  1965 (wlicn tlne HYVs wore intrci- 
duccd :.n a s i _ , ? n i f i c a n t  s c l l z ) ,  the ~~ct~l.! .sl  ouput i n  1965 and  
1966 were so l o w ,  d.ue t o  ~dvc-rsi: we:.,ther, t h ~ t  t h e i r  i nc lQr ; ion  
ns p ~ ~ r t  of t h e  ' ' g ~ s a i l  r e v o l u t i o n  p ~ r i o d .  'l woul6 seriously 
v i t i a t e  .?.lay m.,zlysis o f  0utpu.i; tre:-~ds i i l  this i ~ o r i o d .  Tlic 
h o m o g o n ~ i t y  of the zs t i r?? . ted  i n t e r c e p t s ,  s l o p c s  and overo l l  
regzessions f c r  the two sub-por igds  havc b e ~ n  t e s t ed  in a l l  
c.zscs v.sing t h e  Chow -Lest. This %:>st show that (a) f o r  
,311 t h e s z  v:.rinblos under  s t u d y ,  i .ho 4if f  a r  .,nces i n  
i ~ t c r c o . , ! t s  a r c  s t c - - s t i s a l l y  hi:!lly s i : - :n i f i can t ;  ~ .nd  . (b) the  
d i f f e r c n c c s  i n  s l o p c s  a r e  nat s t  x s t i s t i c s l l y  si , ; ; ; l i f icnnt  in 
-thz case of f do+.:r?ins and c r o p  ii:~.tpu t 5u t  t h e y  a r c  
e i , - -? i .? ic?nt  J -- ;-.'i fLi.:. "~1- cc- t  l.:v;>l i n  the c.?,sc of GDP. 

3 .  The n a r c  r" !c t t117.t f lir~. 9 g u r c l ; ~  s t.:. .' l. t i c a l  s i e ~ r p o i n t  tine 
t r s , . . : d~  i;? t7.70 d i f f  erc:,t p c . r i ? < ~ s  L r o  msrc cr l o 3 a  t h e  3.lU:: is by 

- -  .F itself insufficient b-..sis t o  jui 'sc roi- t i v c  p e r f  .r:.-~ancs, - L  

tho ob j c c t i v a  co;~c?;?- .ki~ns (by 7j~:y ~ l f  ni?.Tr t ~ c . h n ~ l ~ r < i ~ , % l  
d c v c l o p ~ c n t s ,  p o l i c y  shifts, ~ t c )  in t h c  twc  ps r i l -ds  undzr  
c o z p a r i s o n  C i f f e r  t:, such 2 d 3 q r c z  es should  hsvc r c s u l t c d  
i n  s i  = n i f i c z n t  cliff r;rcncus f il porf,~rl;l-;nca, t l i i s  f.1.c-l; neads 
a l s o  t o  bc  t s k c n  i n t c  2ccou11t. S r i n i v ~ s ~ . ~  himself  imp! i c i 2 l g  
r e c o g n i s z s  t h i s  wken h o  i n t r ~ f ' ~ n c a s  the  d i s t i n c t i c m  Sctv~eei:. 
t h e  " p r c - g o  .n r;:volv.tim" mi tlic stLg-czn i -zvolu t icns '  pcr i . : . ' l s ,  



4 Regressirins of p ~ r  c n p i t  7. Pocd gr.zin c ~ . ~ ~ n s u n p t i o n  with timo 
su;;.:,zst t?.~?~t t h o .  f o r m e r  v?.s i .ncrcas ing ,  thouj:h 9.L R modest 
r a t e ,  from 1951 thr: iugB 1964. By c o n t r a s t  t h o r a  a-.s h a r d l y i  
any t r e n d  b'etwean 1967 and 1976. The c s t i n s t c d  rcgressi<:n 
f o r  1951 r r d  1964 is  

Thc regression f o r  1967-75 i s  

2 
Log Y = 6.087552 + .001344t R = ( - 0 0 5 )  

( .006014 

6. I b i d ,  p.1487 

7 K. S,Pariklz, T.i\S. Sriniv.-.san, c t a1 , Optimum r a a u i r e s o n t s  r? 
Bsr t i l - i sc r s  f o r  'die Fifth P13n Per iod ,  E m a o  (ISI, Yev Dclh4 m. 

j .  Such ' t d ~ m o n s t r l t i o n ' i  h-s bccn rnnda amon: o t h c r s  b ; ~  ! 3 C d i :  (1952) 
tho  P z r s  oc t i ve  Pl?nnin;. Divisiric( 1954,1970) zn.1 m c s t  r ~ c c a t l y  
by the ITati-:1?'21 C o a ~ i s s i ~ n  on &;ricul turr ( 1  974).  T11s q u ~ s t i T n  
is n ~ t  r.rhc-t!lp,r tha  technic l .1  sotent-ial  cxis ts b u t  h 3 y . r  r.;piLly 

- it c z a  b c  sxpl .oi tcd.  

10, I have made a r o u g h  comput?tii . ;r  of  t i le  av.:>ryl.gs gicld.  raspf lnse  
o f  ths f ive  mEjor c ~ r o ' . : l : ~  pGr unit of p1311t n u t r i m t  i rnpl i s?  
i n  two of thz v u i  rn - ts  c c n i ! ~ i d o r ~ d .  by P < ~ r i k h  .an?. S r k i v a s a n r  
(a) wh2t t h e y  c a l l  t ho  R c f ~ r c n c c  case ( ~ z ~ b l i :  1 .  X?,14) o f  t!ze 
mincograpl~c?d ~ c r s i i ~ a  o f  tho r o p r t  ) ; ?ad ( b )  C - I ~ S G  c ~ r r e s ~ ~ o ; , J . i n g  
t c  T r ~ b l c  4. .which gives t h e  lowes t  t l ~ c  f ort i l issr  rcqu.ircrwnts 
t o  re?.ch t s r g e t t c d  c u t p t .  

Thc t o  t n l  o u t p u t  #of  tho 5 car~?ls i n  1 970-71 wc?,s 89.5 mi l l i on '  
tonne$ mid t h 3 ~ u t p n t  i n  1978-79 s s  csti:n.rtsti by tho modcl is 
abou t  123 m i l l i i ? ; l  tonncs. (1n dcrivilag t112 Ia t t :> r  fi;?urc I 
have assumed s cr,a-i-crsi;:n f a c t o r  of  56 2/31., b-tween paddy an4 
r i c e ) .  The PS prcjecticns . inply an ?,ddi.tj.cn o f  6 mi1l i~ :n  
hec . l ,x res  t o  t c t . 2 1  a r m  U . L ~ ~ . ; P  t h e s e  crop.5 ~:~'..iclz, n t  t h ~  nvzrngz 
yield lcvel. of c.rly 197Gts  mzg cclntributo s o n s  5 m i l l i . . > i l  
t onnes  c c l d i t i a i i a l  o c t ~ u t .  2 3 ' s  o~tinal s8,1utia:l sco~lis tc 
i n p l y  g . ~ ? . d i t i o n s  t o  i rr-r igzlcd ar.;n ul ldcr  -I;lic c z r c z : l  =rr .p ;  
over t h o  1970 l c v o l .  ( ~ n  b o t h  cnsas the t n t l l  irri;;-ntcr? ?,r;n 
un?lcr t hese  5 c e r s ~ l z  in 1978-79 i s  n c t u a l l y  s l igh-k ly  less  thh2n 
i i ~  1 970-7A ) . Thcir .?r c j ec t i  r!ns a l sc  dr: n ~ t  slzr~v ria27 ~ i . ~ n i f ? c ~ l ? t  
sh i f t  in the  re12-tivz ;1::--37or+;ii:n o f  3 r ~ 3  l ~ - U ~ ~ ~ t ~ ; I .  t ~ .  t l -1~~3: :  5 
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ccrccls(assuming th.zt t h o  p r o p s r t i o n  o,f t o t a l  n u t r i e n t s  
applied t o  thcsc  crops i n  1970-71 i s '  t h e  same as  i m p l i e d  
ir! tlac PS astim,?tes f;.r 1978-79) rengvs b s t a c s n  2.5 m i l l i f i n  
tonlic:s i n  &he rofcrcnbe uasc t ~ 1  1 .2 m i l l i c n  tomcs in c l sc  4. 
T h i s  g ives  an a v c r . g c  incrcmentn,l rcsl;onso of 1 2  . tc  23 t o m e s  
of ccrenl  per  t o m e  cP nutrient. If we ??are t o  er r  cn thc 
conscrva t ivc  s i d e  m d  nssuac t h = l t  th3 p r o p o r t i z n  o f  i r r ign+ ;od  
.crrlr;.? c i ~ v ~ t c r !  t:. these 5 ca rc : l l e  g i l l  r o m n i n  const:?nt, nbout 
5 nillion tonncs  of  izdditisn:il ou tpu t  could b~ c t t r i b u t c d  t o  
water (10 m. b?. x 0.5t/ha) reducing tho cr:n.l;ribution o f  
f c r t i l i s e r  reapcnso cccfficisnt ti: 9 t c r  12  tcnnca per  t o m e  
o f  n u t r i e n t .  The weighted avorag? ruspc~nse zssmcd i n  my 
c :a lcula t ions  Which, unlike th.c P.S s tudy,  excludes  K20 , i s  
9 t ~ n n e s  ijf g r l i n  pe r  u n i t  o f  .nu t r ien t .  I f  IX20 were includad, 
t hc  p 3 t c n t i a l  nddi tiolns t o  Potdgsain o u t p u t  bo'.wo.=n 1 960-61 
an3 1973-74 zaould be 30 m i l l i d n  tcnnc-s against 28 m i l l i c n  
t o n n ~ s  shorn in Table 1 o f  ny p,xper on crop pr . :duct ion.  

The study f o r  ins t r incc  s h o w s  t h a t  c s t i z ~ n t c s  of minimum 
nutrient r . . q u i r z z c n t s  i s  h igh ly  a e n s i t i v ~  t c  whether :.r not 
sc.xle frrc-tors gre used tc! adjust base y i e l d .  Thc s ign i f i cnnce  
o f  ties i s  h a r e l y  discus-s~d i n  t f ic  Report, Nor i s  t h s r ~  any 
discussion of  t h o  hi411 degree. o f  variability i n  nu t r i en t .  mix 
under d i f f e r e n t  assumpticns. I t  is  ncnt ioncd t h a t  the  s c . ~ l c  
f a c t ~ r s  ware u sed  t a  a d j u s t  base  y i a l d s  i n  such n ~ n y  t h a t  
f c r t i l i s e r  use i n  the bc?so y c n r  as estirnnte? by t he  modcl 
roush ly  c r~r rospcnds  t o  the a c t u a l .  The BCAER has cstimates. of  
nc tun l  crop-vise a l l o c a t i ~ ~ n  o f  f c r t i l i s e x s  i n  1 970-71 . I t  
tfould be i b t e r o s t i n g  t o  knew how w a l l  t h e  PS inodcl predictions 
fit t ho  ac tuals .  

12. P 1 , ~ n n i n g  Comri iss i~n,  Inter im B c p ~ r t  cn I n t c e m t e d  Agr i cu l t u r a l  
Devalopmcnt P r o j e c t s  i n  Cam-1 Irrigated h e n s  11 972)  

14.  I f iun ' t  qu i t e  und.~rs t . :~ad thi! irnpr2r-t cf Srinirnlsan's c r i t i c i s n  
n f  ..;TT arguments roc  1 r r ; i . y :  t h e  siz,? c j f  611,~ rsscrvcs (32;- his 
1.31.~ n ~ t c  4). If hi; _;;I.:JcG s d i o i - i n c t i - n  bctwecn Gpcr:~tion.51 
and buf fe r  sti,cks, the f o r n o r  must n e c ~ s s s r i l y  bc n f rec t i c ;n  
of tot11 rosc-rvcs wtlicli only  strcngtlzens ny p o i n t  that tho  
a x i s t i n g  r e sc rvcs  cre by nu' means eztr.?.vacan.tly 1nrt;c. 
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