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PREFACE 

i. This  volume inc ludes  a  main r epor t  and four appendices, t h r e e  
of which a r e  case s t u d i e s  of important publ ic  s e c t o r  p r o j e c t s  and one a 
d iscuss ion  of recent  developments i n  t h e  f e r t i l i z e r  indus t ry .  It i s  based 
p r i n c i p a l l y  on inves t iga t ions  c a r r i e d  out  i n  India  by Kenneth A .  Bohr, 
Jochen Kraske, Frank H.  Lamson-Scribner and Romano Pantanal i  of  t h e  Bank 
S t a f f  during t h e  winter  196h-65. D r .  I .M.D. L i t t l e  of  Oxford Unive r s i ty  
a l s o  made a valuable cont r ibut ion  i n  t h e  form of a  s tudy f o r  the  mission 
of t h e  Heavy E l e c t r i c a l  P lan t  a t  Bhopal. This appears a s  Appendix I t o  
t h e  main r e p o r t .  

ii . Kenneth Bohr wrote t h e  main r epor t ,  i n  p a r t  from no tes  and 
papers cont r ibuted  by o the r  members of t h e  group. He a l s o  wrote Appendix 
I1 and, with Jochen Kraske, Appendix 111. Frank Lamson-Scribner wnote 
Appendix IT. I n  i t s  work t h e  mission p ro f i t ed  from t h e  a s s i s t ance  of  
Paul  Ge l i  and Harry P h i l l i p s  of t h e  Bank S t a f f ,  who with t h e i r  asso- 
c i a t e s  were appra is ing  t h e  Second I n d u s t r i a l  Imports P ro jec t  while t h e  
mission was i n  Ind ia ,  and, e spec ia l ly ,  from t h e  cooperat ion of t h e  
Indian  o f f i c i a l s ,  p a r t i c u l a r l y t h o s e  i n  t h e  p l a n t s  v i s i t e d .  The con- 
c lus ions  drawn a r e ,  of course, t h e  r e s p o n s i b i l i t y  o f  t h e  authors .  

iii. The r e p o r t  does not  at tempt t o  d e a l  with a l l  important a spec t s  
of Indian  i n d u s t r i a l  development. I t s  purpose i s  r a t h e r  t o  focus on 
some of t h e  major problems encountered i n  t h e  e f f o r t  t o  c a r r y  out  t h e  
i n d u s t r i a l  program of t h e  Third Plan. A survey o f  t h e  performance of 
t h e  s e c t o r  during t h i s  period has l ed  us t o  place p a r t i c u l a r  emphasis 
on problems associa ted  with publ ic  s e c t o r  industry.  

i v .  It should be pointed out  t h a t  matters  of grea t  importance t o  
t h e  performance of t h e  i n d u s t r i a l  s e c t o r  a r e  a l s o  d e a l t  with i n  o the r  
r e p o r t s  of t h e  mission. We would mention i n  p a r t i c u l a r  t h e  volumes 
on Administrat ive Controls  on Resource Al loca t ions  and Investment which 
dea-blems 
of Public F inanc ia l  Pol icy  i n  India,  which inc ludes  an ana lys i s  of 
company taxat ion .  
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I. THE INDUSTRIAL SETTING 

1. India has a long indus t r ia l  his tory and has achieved a sub- 
s t a n t i a l  development of manufacturing production. For many years she 
has been one of the world's major producers of t ex t i l e s ;  recently she 
has become the world's twelfth la rges t  s t e e l  producer. The value of 
her indus t r ia l  output appears t o  be roughly comparable t o  t h a t  of a 
moderately industr ia l ized European country such aa Spain. However, 
within the vast  Indian economy the contribution of manufacturing in- 
dustry t o  overall  output and employment is s t i l l  re la t ive ly  small. It 
is estimated tha t  in 1%3/64 factory industry produced only 11% of the 

1/ national output and employed only a l i t t l e  over 4% of the labor force. - 
2 .  Modern factory industry a s  d i s t i n c t  from t r ad i t i ona l  handicraft 
industry, was f i r s t  established in the l a t t e r  part  of the 19th century. 
The f i r s t  modern fac tor ies  were in the t e x t i l e  industry. By the ear ly  
par t  of the 20th century iron and s t ee l ,  engineering, cement and paper 
industries had a l so  been developed. By 1911 over 500,000 persons were 
employed in cotton and jute m i l l s  and t o t a l  factory employment was about 
1,300,000. The World War of 1914-18 both stimulated domestic industry 
and drew at tent ion t o  the great dependence on imports f o r  v i t a l  indus- 
trial products. Following the war a more ac t ive  policy of encouraging 
indus t r ia l  development was pursued. The main instrunent was the t a r i f f ;  
the main objects of protection were consumer goods and such basic products 
a s  iron and s t e e l  and cement required f o r  the domestic market. The r e su l t  
was an increasing self-sufficiency i n  consumer goods and a corresponding 
decline in the i r  import. 

Recent Chanees 

3 Since the Second World War and Independence a considerable 
change has taken place in the pace and pattern of indus t r ia l  development. 
The emphasis has shif ted toward the production of capi ta l  goods and basic 
indus t r ia l  materials. The f i r s t  developments came short ly  a f t e r  the War 
as the r e su l t  of pol ic ies  adopted during the war period. Further progress 
was made in t h i s  direct ion during the F i r s t  Five Year Plan. In 1955 with 
the s t a r t  of the Second Five Year Plan the process was great ly  accelerated 
when the Government undertook t o  act ively romote the  development of the S metal, machinery and chemical industries.  -1 Of the portion of plan ex- 
penditures allocated t o  industry in  the Second and Third Plans (18% and 
23% respectively) most of the funds were designated f o r  the metal, ma- 
chinery and chemical industries (70% i n  the case of the Second Plan and 
80% in the case of the Third Plan). 

1/ Traditional handicraft industries excluded; employment f igure re fers  
- t o  1961. See Table 1. 

2/ The term rlmachineryu is used here bo include machine tools,  e l ec t r i ca l  - 
machhery and equipment, non-elec t r i c a l  machinery and equipment, and 
transport equipment; wchemical industriesrr  include o i l  refining and 
the manufacture of f e r t i l i z e r .  



h.  The heavy emphasis on "basic indus t r i es"  which has character-  
ized Indian planning has brought about a marked change in the  pa t t e rn  of 
output. Whereas in 1956 textiles (mainly cot ton and ju te )  and food proc- 
ess ing (mainly sugar and t e a )  contributed 60% of i ndus t r i a l  output, by 
1962 t h e i r  contr ibut ion had dropped t o  h0%. The corresponding increases 
were d i s t r i bu t ed  among indust r ies  producing various types of machinery, 
chemical products, non-metallic mineral products and paper. See Table 2. 

5 With t h i s  change i n  the  pa t t e rn  of investment and output  the re  
has been a corresponding change i n  the  pa t t e rn  of imports. The require-  
ments of the  i n d u s t r i a l  programs have resu l t ed  in a sharp increase  i n  the  
import of metals, machinery and equipment. Whereas these  categor ies  ac- 
counted f o r  28% of imports in 1950/51, they reached a l e v e l  of b3% i n  1955 
and have averaged 50% during the  period of the  Third Plan. See Table 3 .  
Although an important goal of t he  Indian programs of i ndus t r i a l  development 
is  t o  reduce fu tu re  dependence on imported machinery and equipment, t h i s  
pa r t i cu l a r  prospect appears t o  be s t i l l  a long way o f f .  11 
Role of Public Sector I n d u s t q  

6. Within the  framework of t he  Five Year Plans which l a y  out  pro- 
posed pa t t e rns  of investment and t a rge t s  f o r  production, public s ec to r  
industry has been given a very important ro le .  A s  the  s t r uc tu r e  of in- 
dust ry  has been s h i f t e d  i n  favor of t he  production of c a p i t a l  goods and 
basic i ndus t r i a l  mater ia ls ,  a major p a r t  of the  investment i n  these favored 
f i e l d s  has been assigned t o  public s ec to r  en te rpr i se .  This follows the  
Governmentls declared policy of (a)  reserving f o r  i t s e l f  the  development 
of new un i t s  i n  bas ic  tlheavylt indus t r i es  such a s  those producing i ron  and 
s t e e l ,  heavy forgings and cas t ings ,  heavy p lan t  and machinery, and heavy 
e l e c t r i c a l  plant;  and (b) sharing wi th  t h e  p r iva te  s ec to r  the  development 
of new capacity in  such indus t r i es  a s  those producing machine too l s ,  f e r r o  
a l loys  and t oo l  s t e e l s ,  bas ic  and intermediate chemical products, f e r t i -  
l i z e r ,  e s s en t i a l  drugs and aluminum. 21 Whereas p r i o r  t o  the s t a r t  of 
the  Second Five Year Plan the  Government's pa r t i c ipa t ion  in  i n d u s t r i a l  
production was confined l a rge ly  t o  the  departmental operations of t he  
railway workshops, today public en te rpr i se  is heavily involved in the  
production of s t e e l ,  chemicals, machinery and equipment. 

7 .  The Third Plan i l l u s t r a t e s  the  r o l e  the  public sec to r  has been 
given. In  t he  published plan 54% of the  investment planned f o r  industry 
is assigned t o  t he  public sector .  Although t o t a l  planned investment is  
concentrated on the  metal, machinery and chemical indus t r i es  broadly de- 
f ined,  the  public sector  por t ion is f u r t h e r  concentrated on the "heaviern 
of the  component indust r iee .  It is concentrated on s t e e l  (92% of t o t a l  
planned investment in s t e e l ) ,  e l e c t r i c a l  machinery (80%), i ndus t r i a l  ma- 
chinery (60%) and chemicals (50%). These four f i e l d s  account f o r  80% of 

1/ For fh r t he r  diecuesion of t h i s  problem see  paragraphs 32-38. - 
2/ Government of India h s o l u t i o n  on Indus t r i a l  ~ o l i c ~ ,  30 April  1956. - 



+.ot;nl pl.ar?r~ed pllhlir  :jcctor invc-tmcnt i n  indus t ry .  See Table I.,. 
Althoi~gh thctse fii;ur-cs do not, rc:prf>ocnt, :qct,ua.l xchievement,, they (lo 
i n d i c a t e  t h e  pocit , ion given t o  t h e  publ ic  s e c t o r .  

8. The pre l iminary  f i g u r e s  f o r  t,he Fourth Plan a s  it was con- 
ceived i n  l a t e  1961r, made ava i l ab le  t o  t h e  mission, cont inue the  same 
p a t t e r n ,  Again t h c r c  i s  heavy concent ra t ion  of  t o t a l  planned i n v e s t -  
ment i n  i n d u s t r i e s  producing c a p i t a l  goods and bas i c  i n d u s t r i a l  mater ia l s .  
This  time t h e  propor t ion  o f  investment, a l l o c a t e d  t o  metals and machinery 
i s  even g r e a t e r  than i n  t h e  Third Plan. Againpublic s e c t o r  investment i s  
heav i ly  concentrated i n  metals ,  i n d u s t r i a l  machinery, e l e c t r i c a l  machinery 
and chemicals. Together wi th  f e r t i l i z e r s  t hese  f i e l d s  account f o r  80% of 
t h e  t o t a l  investment planned f o r  publ ic  s e c t o r  i n d u s t r i a l  e n t e r p r i s e s .  
See Table 11. 

9 The volume o f  investment of Cent ra l  Government undertakings i n  
manufacturing indus t ry  w2s R s .  125'0 c ro res  a s  of March 1, 196.h. 11 This 
i? :onewhat more than t , h ~  government investment i n  e l e c t r i c  power (cz+,i-  
mated a t  about, R s .  900 crore:; i n  1967-3)  but  perhaps only n l i t t l e  more 
than ha l f  t h e  government investment i n  rai lways (est imated a t  R s .  2600 
c r o r e s  i n  1965-6). 3/ It would appear t o  be about a q u a r t e r  t h e  vollme 
of investment i n  p r i v a t e  manufacturing indus t ry .  L/ 
10.  The Government's i n d u s t r i a l  e f f o r t  i s  concentrated i n  a small  
number of very  l a r g e  e n t e r p r i s e s .  Although t h e r e  a r e  29 Cent ra l  3overn- 
ment undertakings i n  the  f i e l d  of manuf%cturing indus t ry ,  t h e  l q r g e z t ,  
Hindustan S t e ~ l ,  L t d . ,  accounts f o r  645 of t h e  t o t a l  investment and t h e  
four  l a r g e s t ,  Hindvr t,'ln S t  pel, L,t,d. ; Heavy Engineering Corp., Ltd . ; 
F e r t i l i z e r  Corpor3tion of India,  Ltd. ; and Heavy E l e c t r i c a l s  ( India), 
Ltd., account, f o r  85% o f  t h e  investment. Investments i n  t h e  four  range 
from R s ,  72  c ro res  ( ~ e a v y  E l e c t r i c a l s )  t o  9s. 80L c r o r e s  (Hindustm 
S t e e l ) .  Thus, e t  t h e  p r e s p ~ t ~  t i m a ,  t h e  performance ol" t h e c ~  four  
e n t e r p r i s e s  is  f o r  a l l  p r a c t i c a l  purposes t h e  performance of  publ ic  
s e c t o r  industry.  

1/ This  f i g u r e  does no t  include Neyveli L ign i t e  Corp., a mixed mininc - 
and manufacturing opera t ion ,  nor does it inc lude  departmental under- 
tak ings  such a s  t h e  r a i lways f  shops f o r  t he  rnnni~fscture of  loconot ives  
and r o l l i n g  s tock .  See Table 5. 

2 /  Capi t a l  a s s e t s  of  E l e c t r i c i t y  Boards end of 1 ~ 6 2 - 3 :  "Report of t,hc - 
Committee on t h e  Working of t h e  S t a t e  E l e c t r i c i t y  Boards" October 1961i. 
Investment i n  rai lways a t  end of 1955-66 a t  h i s t o r i c a l  cos ts ;  explan- 
a to ry  Memorandum on Budget 1965-6, Appendix 18. 

3/ Based on t h e  es t imates  made by t h e  Reserve Bank of  t h e  n e t  a s s e t s  of - 
publ ic  l i m i t e d  companies, l a r g e  and small,  p r i v a t e  l i m i t e d  companies 
and fore ign  branches co r rec t ed  where possible fo r  non-manufacturing 
a c t i v i t i e s .  Reserve Bank Bu l l e t in s  Jan., Mar., J u l y  and Oct., 196.h. 

4/ Figures  a r e  f o r  1963-h. See Tables 5 and 6. - 



Size and Concentration i n  the  Private Sector 

11. Large enterpr ises  a r e  a l so  important in the pr ivate  sector.  
It has been estimated tha t  about a thi rd  of the  net  a s se t s  of a l l  public 
l imited corporations a r e  accounted fo r  by the  51 la rges t  ones. About 
5,500 companies account f o r  the remaining two-thirds. 11 A s  i n  the case 
of the  Government's companies, the  la rges t  a r e  in s t e e l  and engineering. 
Tata Iron and Steel ,  by f a r  the  la rges t ,  accounts f o r  13% of the t o t a l  
assets  of the 51 and together with the second la rges t ,  Indian Iron and 
Steel ,  accounts f o r  22% of a l l  assets .  Tata Ehgineering and Locomotive 
and Associated Cement a re  next in size.  See Table 7. The s i z e  of the 
corporation is not necessari ly re la ted t o  t he  scale of individual plants  
a s  tends t o  be the  case in the public sector.  Associated Cement, f o r  
example, operates 20 plants.  On the  other hand, in terms of control  of 
major management decisions the relevant un i t  is broader than the  individual 
corporation in many cases. I f  a corporate group is defined a s  a group 
of enterpr ises  subject  t o  control  by a common authori ty  i n  matters of im- 
portant business decisions, it has been estimated tha t  t h e  two l a r g e s t  of 
such groups, Tata and Birla,  control  in one way or  another companies which 
account f o r  almost one-fifth of the fixed asse t s  in the  pr ivate  corporate 
sector.  It has a l so  been shown tha t  the  concentration of control  in the 
hands of large corporate groups has increased between 1951 and 1958. 11 
1 2 .  The concentration of economic power i n  the pr ivate  sector  has 
been one of the  more frequently a r t icu la ted  concerns of the  Indian Govern- 
ment. Although a sa t i s fac tory  policy on t h i s  matter does not appear t o  
have been developed yet,  the concern has had i ts  effect ,  par t icu la r ly  on 
indus t r ia l  l icensing policy. The 1956 Resolution on Industr ia l  Policy 
points t o  the  urgent need "to prevent pr ivate  monopolies and the  concen- 
t r a t i on  of economic power in d i f fe ren t  f i e ld s  in the hands of small numbers 
of individualsv. 11 The Third Plan is more e x p l i c i t  though stil l  vague. 
The conf l ic t  between the efficiency of large-scale enterpr ise  and the 
s t r a in s  and tensions t h a t  "excessive economic power in re l a t i ve ly  few 
handstt would impose on the  soc ia l  s t ruc ture  is pointed out. i/ An attempt 
is made t o  emphasize the des i r ab i l i t y  of promoting ''a pat tern of indus t r ia l  
organization which w i l l  lead t o  high leve ls  of productivity and give f u l l  

' 1/ Economic Times, January 11, 1965 - Based on 1 9 6 3 4  figures.  - 
2/ R. K. Hazari - The Structure of the Corporate Pr ivate  Sector, A Stud - 

of Concentration, Ownership and Control, Report t o  the  Government o 
India, Research Programmes Committee, Planning Commission. 1963. 

3/ Government of India Resolution on Industr ia l  Policy, 30 April 1956. - 
b/ - Third Five Year Plan, p. 13. 



scope, within t he  framework of national planning t o  new entrepreneurs, 
t o  medium and small-scale enterpr ises  and t o  cooperative organizations". 
This objective i s  t o  be achieved by the development of public sector  
enterpr ises  in f i e l d s  where large-scale and heavy investment a re  required, 
by the  control  of pr ivate  expansion through a system of l icensing, by 
f i s c a l  measures and by ass i s t ing  the development of new firms through 
f inancial  and promotional ins t i tu t ions .  The expansion of the  public 
sector  i s  seen as a means of establishing necessary production f a c i l i -  
t i e s  and a l so  as  a means f o r  reducing the sco e f o r  accumulation of 17 wealth and large incomes in pr ivate  hands. - 
13. The problem is more r e a l i s t i c a l l y  defined in the recent report  
of the Committee on Distribution of Income and Levels of Living g/which 
makes the necessary d i s t inc t ion  between concentration i n  terms of the  
share of the major prodtlcers i n  the capacity of a par t icu la r  industry - 
a posit ion which may be strongly influenced by economies of sca le  in the 
manufacturing process - and the more generalized concentration of economic 
power through the unified control  of l a rge  groups of enterpr ises .  Whereas 
the former may be affected by indus t r ia l  l icensing policy, dealing with 
the l a t t e r  is a much more complicated matter. The committee s t a t e s  the  
dilemma as  follows: 

f tIndustrial ization has its own logic,  and nei ther  the 
economies of scale nor t ha t  of full u t i l i z a t i o n  of 
scarce t a l e n t  can be ignored with impunity ...... (ye t )  
the country is pledged t o  the  rea l iza t ion  of a s o c i a l i s t  
pat tern of society; and diminution and eventual elimina- 
t ion  of concentration of economic power in pr ivate  hands 
is  a pa r t  of t ha t  society.  The task has t o  be attempted 
in terms of harmonious progress toward these goals; and 
the sooner the Government s e t s  up the necessary machinery 
for  col lect ion,  examination and analysis of a l l  relevant 
data on the subject ,  the eas ie r  it would be f o r  it event- 
ua l ly  t o  formulate the  necessary policy t h a t  w i l l  combine 
industr ia l izat ion with soc ia l  jus t ice  and economic de- 
velopment with dispersal  of economic power." 21 

1/ Third Five Year Plan, p. 1b. - 
2/ Par t  I - Distribution of Income and Wealth and Concentration of Fconomir. - 

2/ Committee, page 55. 



14. A t  t he  time of t h e  Mission's v i s i t  a Monopolies Commission had 
been s e t  up t o  study the  sub jec t  fu r the r .  The po l i cy  t o  be pursued in 

1/ 
the  Fourth Plan i n  t h i s  matter  awaits t h e  suggestions of t h i s  commission. - 
Variat ions i n  Size 

15 Although l a r g e  corporat ions a r e  not  synonymous with l a rge -sca le  
p lan t s  and t h e  growth of l a rge  economic groups does not  necessar i ly  imply 
a growth i n  t h e  s c a l e  of individual  i n d u s t r i a l  operat ions,  there  i s  some 
evidence t h a t  t h e  average s i z e  of p lan t  is  increasing.  21 Certa in ly  t h i s  
might be expected, a s  the  more rap id ly  growing i n d u s t r i e s  i n  t h e  c a p i t a l  
goods, metals and chemicals f i e l d s  tend t o  be r e l a t i v e l y  l a r g e  s c a l e  in 
t h e  Indian context  f o r  basic economic reasons. It has been est imated t h a t  
about 60% of the  value added by indust ry  is  contributed by f a c t o r i e s  with 
f ixed a s s e t s  of R s .  25 lakhs o r  more. 21 In 16 of a t o t a l  of 55 indust ry  
groups, f a c t o r i e s  of t h i s  s i z e  contr ibute  more than two-thirds of value 
added, and thesc 16 indus t r i e s  contr ibute  about three-quar ters  of a l l  
value added. See Table 8. 

16. There a r e  a l s o  a g rea t  number of very small  i n d u s t r i a l  es tab-  
lishments. In  addi t ion  t o  the  9,000 f a c t o r i e s  included in t h e  regular  
enumeration of t h e  Annual Survey of Indust r ies ,  the re  a r e  some 31,000 
reg i s t e red  f a c t o r i e s  of smaller  s i z e  i n  t h e  so-cal led ltsample sec tor t1 .  41 
Taking both groups together it has been estimated t h a t  36,000 f a c t o r i e s  
have f ixed a s s e t s  of less than Rs. 5 lakhs.  21 These small u n i t s  a r e  of 
considerable importance in c e r t a i n  indus t r i e s  such a s  processing a g r i -  
c u l t u r a l  products and vehic le  r epa i r  a s  shown in Table 9. 

1/ - The repor t  has s ince  been submitted t o  the Government recommending 
t h e  establishment of a h o p o l i e s  and Res t r i c t ive  Trade Prac t i ces  
Commission and suggesting how the  commission be organized and what 
i t 9  spec i f i c  functions should be. No act ion has a s  y e t  been taken 
on these  recommendations. 

2/ An analys is  of 29 indust ry  groups based on censuses of 1953 and 1958 - 
shows a tendency f o r  an increase i n  average s i z e  measured by employ- 
ment. Raj Krishna, "Changes i n  the  Size  S t ruc tu re  of Indus t r i e s ,  
Analysis of Census of Manufacturers , 1953-58'1. Economic Weekly, 
February, 196b. 

3/ - For 1961, considering only f a c t o r i e s  in t h e  census sec to r ,  i .e . , 
those employing 50 o r  more workers with power o r  100 o r  more with- 
out  power. See Table 8. 

k /  Registered f a c t o r i e s  employing 1 0 4 9  workers with power, o r  20-99 - 
workers without power. Tradi t ional ,  handicraf t  o r  I1cottagett indus- 
t r i e s  a r e  not  inc luded .  Estimate is  f o r  1961. 

5/ - Development of Small Scale Indust r ies  
kional  Perspective Planning Te 
a l s o  Table 9. 

-- ----A in India. . Report of  Interna- 
__am. Ministry of Industry 1 n e  



1 7 .  Table 9 a l s o  reveals  the  l a r g e  number of small-scale u n i t s  i n  
indus t r i e s  i n  which most of the  output  is  produced by l a r g e r  u n i t s ,  e.g., 
metal products, machinery, chemical products, e t c .  In p a r t  t h i s  may be 
a t t r i b u t e d  t o  the  broad c l a s s i f i c a t i o n s  used which combine very  d i f f e r e n t  
a c t i v i t i e s  i n  the  same category. However, t h i s  is  a l s o  a r e f l e c t i o n  of 
t h e  f a c t  t h a t  very small and very l a rge ,  very o ld  and very new, very e f f i -  
c i e n t  and very  i n e f f i c i e n t  e n t e r p r i s e s  do e x i s t  s i d e  by s i d e  i n  the  same 
indus t r i e s .  The wide v a r i a t i o n  i n  s i z e  and performance and c o s t s  wi th in  
t h e  same ind  s t r y  is  an important c h a r a c t e r i s t i c  of Indian indust ry  a t  
t h i s  time. !? 
18. The exis tence  of such d i v e r s i t y  in indust ry  i s  not  p a r t i c u l a r l y  
su rpr i s ing  when one considers what is involved in t h e  t r a n s i t i o n  from 
small handicraf t  shops t o  modern fac to ry  industry.  The s i z e  of t h e  
country and the d u f i c u l t i e s  of t r anspor t  a l s o  tend t o  f o s t e r  l o c a l  and 
regional  markets which f o r  c e r t a i n  products may be q u i t e  i so la ted  from 
one another. The extensive protec t ion from the  competition of imports, 
the buoyant domestic market demand and t h e  system of a l l o c a t i n g  scarce  
foreign exchange and domestic products so  t h a t  few receive  a l l  they want 
and none is completely deprived, a l l  tend t o  perpetuate a system i n  which 
t h e  rewar s f o r  e f f i c i ency  a r e  weak and t h e  to lerance  f o r  ine f f i c iency  

2 7  strong. , 

The Location of Industry 

19. Another c h a r a c t e r i s t i c  of Indian indust ry  which has p a r t i c u l a r  
relavance f o r  i n d u s t r i a l  pol icy  i s  i ts  geographical concentration. The 
f a c t  t h a t  indust ry  i s  no t  spread evenly among the  regions of the  country 
is t o  be expected. The t o t a l  volume of i n d u s t r i a l  a c t i v i t y  i s  small  in 
terms of the s i z e  of t h e  economy and much of it is  concentrated about t h e  
o r i g i n a l  and s t i l l  major centers  of industry,  Calcutta and Bombay. The 
ju te  m i l l  indust ry  grew up i n  t h e  Calcutta a rea  and has remained concen- 
t r a t e d  there .  Iron and s t e e l  and coa l  a r e  a l s o  f o r  t h e  most p a r t  concen- 
t r a t e d  in areas  near  Calcutta,  and the re  has been a s u b s t a n t i a l  development 
of engineering indus t r i e s  in the  same area .  Bombay was and s t i l l  i s  the  
dominant cen te r  o f  the  cot ton t e x t i l e  indust ry  though i ts  r e l a t i v e  impor- 
tance is l e s s  than it once was and a v a r i e t y  of o ther  indus t r i e s  have be- 
come es tabl ished the re  i n  more recent  times. Other important i n d u s t r i a l  
centers  a r e  Delhi, Madras (automotive and t e x t i l e s )  and Bangalore (machine 
, too l s ) .  Indust r ies  such a s  paper and cement have tended t o  spread out  from 
the  areas  where they were f i r s t  es tabl ished i n  response t o  the  l o c a t i o n a l  
a t t r a c t i o n  of raw mate r i a l  suppl ies .  Cer ta in ly  manufacturing indus t ry  

1/ This genera l iza t ion i s  supported by t h e  i n d u s t r i a l  s t u d i e s  of the  - 
Tari f f  Commission and t h e  f indings  of t h e  recent  I D A  missions ap- 
pra is ing t h e  i n d u s t r i a l  import loan projec t .  It is a l s o  supported 
by the wide range observed i n  the l e v e l  of tax payments noted in 
Problems of Public Financia l  Policy in India,  para. 15. 

2/ For a desc r ip t ion  and ana lys i s  of the  system of controls ,  see - 
Adminisir:) t i v e  Contro1.s on Hesourc P Allocations and Inv~st,ment. 



e x i s t s  i n  a g rea t  many more l o c a l i t i e s  than formerly but  s t i l l  t h e  g rea t  
p a r t  of it is  c lus te red  in and about t h e  g rea t  c i t i e s  which in t emselves 9 account f o r  only a small f r a c t i on  of t he  c o u n t r y ~ s  population. - 
20. The Government i s  concerned with the  geographical concentration 
of industry. Its announced policy i s  t o  promote "b lanced development 
of indus t r i es  i n  d i f f e r en t  p a r t s  of t he  countryIt. 27 This theme was ex- 
pressed in t h e  Indus t r i a l  Policy Resolution of 1956 and was t r e a t ed  a t  
some length in t he  Third Plan document. Supporting the  general  aim f o r  
"balanced regional  developmentn is,  of course, t h e  pressure of s t a t e  
governments f o r  t h e i r  "share" i n  the  new i n d u s t r i a l  development. The 
a f f e c t  of t h i s  pol icy  can be observed in the  loca t ion  of publ ic  sec to r  
p lants .  Frequently p lants  have been es tabl ished in a r ea s  where l i t t l e  
i ndus t r i a l  a c t i v i t y  exis ted  before. Some of these  a r e  a l s o  qu i t e  f a r  
from both ex i s t ing  markets and present  sources of supply. The policy 
is  a l s o  re f l ec ted  in t h e  locat ion controls  applied t o  p r i va t e  industry 
which have prohibited establishment of new p lan t s  in the  immediate en- 
virons of Bombay and Calcutta f o r  good and obvious reasons and have gen- 
e r a l l y  favored more dispersed locations.  A system of uniform delivered 
p r i c e s  f o r  s t e e l  and cement has a l s o  helped t o  support the  geographical 
dispersion of indus t r i es ,  in pa r t i cu l a r  those which a r e  heavy consumers 
of these  products. 

Summary 

21. Indian manufacturing industry i s  extensive and varied.  It i s  
a mixture of the  old and new, very l a rge  and very small,  modern and primi- 
t ive .  It i s  growing f a i r l y  rap id ly  and it is undergoing a subs t an t i a l  
change i n  s t r uc tu r e  a s  it grows. Investment resources a r e  being concen- 
t r a t e d  i n  the  metals, machinery and chemical indus t r i es ,  and public sec to r  
en te rpr i se  serves a s  a major instrument of  t h i s  policy. The t o t a l  invest -  
ment in public s ec to r  industry is subs t an t i a l  and may be roughly a quar te r  
t h a t  in pr iva te  industry. The o ld  es tabl ished indus t r i es  producing con- 
sumer goods from ag r i cu l t u r a l  raw mater ia ls  f o r  both domestic and foreign 
markets - the  t e x t i l e  and food processing indus t r i es  - a r e  l e s s  important 
than formerly; imports of metals and machinery and equipment a r e  account- 
ing fo r  an increasing share of  imports and of output. These changes re-  
f l e c t  a policy aimed a t  achieving a high degree of se l f -suff ic iency i n  the 
fu tu re  . 

1/ The f i ve  l a r g e s t  c i t i e s  accounted f o r  l e s s  than 3.5% of the  population - 
i n  1961. 

2/ Memorandum on t he  Fourth Five Year Plan, p. 53. - 



11. RECENT PERFORMANCE 

22. In t h i s  chapter  we examine the performance of the  i ndus t r i a l  
sec to r  during the  period of the  Third Plan. We iden t i f y  a s  f a r  a s  pos- 
s i b l e  the  ac tua l  course of output and investment and we indicate  the  
nature of the cons t ra in t  imposed by t he  l imi ted supply of imports. We 
a l so  make some rough est imates of the  r a t i o  of investment t o  increase  
in output over the  period a s  crude measures of the  shor t  term e f f ec t i ve -  
ness of the  investment program and we compare ac tua l  with planned per-  
formance where possible.  Hecause information on p r iva te  investment i s  
lacking, our ana lys i s  r e l i e s  heavily on t he  experience of public s ec to r  
en te rpr i se  which accounts f o r  about hal f  the  planned investment in  in- 
dustry. 

A. The Sector a s  a Whole 

Output 

23 Indus t r i a l  output in general  has not  been increasing as rapidly  
a s  planned. For the pa s t  9-10 years the  output of manufacturing indust ry  
has been growing a t  an average r a t e  of about 7% a year. For the  period 
of the  Third Plan, i .e . ,  s ince 1961, the  r a t e  has been 7.5%; the  planned 
r a t e  was 11%. Although t h i s  comparison may be appropriate,  both planned 
and ac tua l  r a t e s  would appear t o  have been computed on the  same index; it 
should be pointed out t h a t  the  index is based on 1956 weights which give 
a heavier weight t o  the  slow growing t e x t i l e  and food processing lYd:z- t r i e s  than the  pa t t e rn  of output i n  recent  years would warrant. , 
index bssed on, say, 1961 weights would show a more rapid r a t e  of growth. 

2h. Indian planning uses spec i f i c  output t a rge t s  a s  wel l  a s  a gen- 
e r a l  r a t e  of growth a s  goals.  The two a r e  presumed t o  be roughly consis-  
t en t .  In terms of spec i f i c  t a rge t s ,  s h o r t f a l l s  in the  Third Plan Period 
a r e  expected t o  be qu i te  widespread, as  shown in Table 12. The s i g n i f i -  
cance of these s h o r t f a l l s  is not  read i ly  apparent in a l l  cases.  In  some 
cases  the  o r i g ina l  t a rge t s  w e r e  e i t h e r  too low o r  too high. For example, 
it may be questioned whether the t a r g e t  f o r  cement, even granting t h a t  
production i s  s t i l l  somewhat shor t  of t a rge t ,  was an accurate r e f l e c t i on  
of requirements in view of the  current  shortage and l i v e l y  black market. 21 
On the  other hand, t a rge t s  may be too high in terms of domestic require-  

.merits and s h o r t f a l l s  may not  always r e s u l t  i n  shortages. This may be the  

1/ Table 10 shows the overa l l  index together with t h a t  f o r  the  various - 
individual  indust r ies .  Table 2 shows the  apparent change in s t ruc -  
t u r e  between 1956 and 1962. 

2/ This r a i s e s  the  question of t o  ,what extent  requirements can be made - 
t o  d i f f e r  from demand by con t ro l l ing  t tnon-priori tyn uses pa r t i cu l a r l y  
where, a s  in t h i s  case, it is not  being done successfully.  



c a m  w i t h  c c r t a i n  gradcs of paper. Targcts a r c  not being met, y c t  thc rc  
i s  no real. short:l.ge and the  presumption j.s t h a t  requirements were over- 
esti-n.ltcd. A more dram.q.t,lc case i s  coal ,  which i s  not  insJ.u.d~,d i.n +,he 
tab??. In t,hi; case it has become c l ea r  t h a t  the  target,  wss s b o ~ t  30% 
too  high. &/ 'The f a c t  t h a t  faihsrc. t o  achieve a t a r g e t  doc?s not  give 
r i s c  t o  a shortage may a l so  be t he  r e s u l t  of the  slower rat,e of ove ra l l  
growth. 

25 .  Ass1.mi.ng t h a t  t a r g e t s  a re  reasonable representats.ons of reluj.re- 
ments, thcrc! s re  f u r t he r  problems of i n t e r p e t a t i c ~ n .  Obzcrvcci sho r t f a l l s  
m y  u n d e r s t n t ~  the  importance of the  pa r t i cu l a r  shortage t o  the  economy 
because the  t a r g e t s  a r e  not  s u f f i c i e n t l y  spec i f i c  - a  ton of s t e e l  s l abs  
.r i , l . l .  be a. ton of t a r g e t  achievement even i f  s l abs  a re  i n  good supply while 
the re  i s  a  c r i t i c a l  shortage of c e r t a i n  sections.  Then too, s h o r t f a l l s  
by t he  end of the  Plan period may not be an adequate measure of the  i m -  
pact of lagging production over t h e  period. This is  par t i cu l r? r ly  so where 
t he  product i n  question i s  an important input i n  t he  construction and u t i -  
l i z a t i o n  of capacity i n  o ther  indust r ies ,  e.g., s t e e l  and cement. I n  
some cases it has been possible t o  compensate, p a r t l y  a t  l e a s t ,  f o r  lagging 
domestic production with imports. However, t h i s  a l t e rna t i ve  has Seen 
severely l i n i t e d  by the  t i g h t  foreign exchange posi t ion which has been 
fu r the r  aggravated by the cos t  overruns and delays i n  the  execution of 
many of the  projects  undertaken. 

26. In many cases, t a r g e t s  were not achieved because capacity was 
not b u i l t  as  planned. In other  cases, production f e l l  shor t  because the  
capacity t h a t  was b u i l t  was not  f u l l y  u t i l i z e d  e i t h e r  because of operating 
problems o r  shortago2 i n  t h e  supply of necess3ry p a r t s  o r  materials .  Steel ,  
cenent and f e r t i l i z e r  a r e  examples of t he  f i r s t .  The Third Plan s t e e l  t a r -  
ge t  assur.ied completion of the  expansion of the  t h r ee  public sec to r  p lan t s  
a-~d the  production of one mill-ion t,ons from the  fourth plant ,  Rokaro. Thc 
expmsions have been delayed and construction Ss j u s t  now s ta r t t ' l g  on Bokaro, 
which w i l l  not, be producing s t e e l  i n  any q c m t i t y  u n t i l  well i n t o  the  Fourth 
Plan, i f  then. :/ In  the  case of cement investment l i censes  irtlr-d t o  various 
p r i va t e  groups have not been implemented. The same i s  t r u e  f o r  f e r t i l i z e r  
and, i n  addit ion,  the  construction of public sector  p lants  i n  t h i s  indust ry  
i s  m m i n g  well behind schedule. I n  o ther  indus t r i es  shortages of s t e e l ,  p i g  
i r on  qnd non-ferrous metals, imported components and spare pa r t s  have l imi ted  
the output of many plants .  This i s  t r ue  pa r t i cu l a r l y  i n  various metal-vsing 
indust r ies .  z/ On t h e  basis  of da ta  col lec ted by the  I D A  mission studying 

1/ Third Plan t a r g e t  98.6 mil l ion tons,  revised t a r g e t  ( ~ o u r t h  Plan - 
Memorandum) 76 mill ion tons. 

2/ In the Spring of 1965 Bokaro was estimated t o  be about 9 months - 
behind schedule. 

3/ These l l shor t fa l l s l l  a r e  not  a l l  r e f l ec ted  i n  Table 12 which deals  - 
only with a  l imited number of specifkc physical  t a rge t s .  



t h e  maintenance requirements of the  e l e c t r i c a l ,  automotive and machine 
t o o l  indus t r i es ,  and fragmentary information from o ther  indus t r i es ,  it 
would appear t h a t  output of a l a rge  number of metal-using indus t r i es  
could be increased by 25-30% without add i t iona l  investment i f  required 
suppl ies  of mater ia ls  and components and, i n  some cases,  minor balancing 
equipment were ava i l ab le .  I/ 

27 a There is,  of course, an int imate r e l a t i on  between the  f a i l u r e  
t o  construct  capaci ty  on t he  one hand and the  s h o r t f a l l s  in output due 
t o  supply shortages on the  other .  In many cases the  suppl ies  t h a t  a r e  
shor t  were t o  be produced by capac i ty  t h a t  d idn ' t  mater ia l ize .  This is 
the  s t e e l  case, where s h o r t f a l l s  in capacity and output have not  only 
l imi ted supplies required fo r  current  production in s teel -us ing indus- 
t r i e s  but  have a l so  l imi ted supplies of s t e e l  and s t e e l  products re -  
quired f o r  construction of o ther  p lants .  This re la t ionsh ip  has been 
pa r t i cu l a r l y  acute because of t he  overa l l  l im i t a t i on  on imports imposed 
by the foreign exchange s i t ua t i on .  Furthermore, s h o r t f a l l s  in imple- 
mentation have not  necessar i ly  meant a reduction in resources used - 
which would re lease  foreign exchange f o r  imports t o  compensate f o r  t he  
sho r t f a l l s .  21 A s  indicated below, what appears t o  have happened is  
t h a t  fewer p ro jec t s  have been b u i l t  but t h a t  these have been constructed 
more slowly and have cos t  much more than had been planned. 

Investment 

28. When t h e  Third Plan was drawn up, the  i n d u s t r i a l  program was 
estimated t o  require  a ne t  investment of Rs. 2,993 crores  broken down 
as  follows : 

Private  Tota l  - 
Industry 1,330 1,125 2,455 

Minerals 478 - 60 - 53 8 - 

Against these requirements the  resources ava i l ab le  were estimated t o  be 
R s .  2,570 crores ,  R s ,  1,470 crores  f o r  t h e  public sec to r  and Rs. 1,100 

1/ If it is assumed these indus t r i es  represent  roughly 20% of output  - 
 a able 2 ) ,  an increase of 25% would increase t o t a l  i n d u s t r i a l  out- 
put  by s%, whereas on present  trends, i ndus t r i a l  output by the  end 
of the  Third Plan is l i k e l y  t o  be 15% lower than projected in the  
plan. This 25% increase does not  include the  add i t iona l  output t h a t  
might be achieved a s  a result of increased efficiency.  

2/ The reduced r a t e  of growth has, of course, not  been balanced in such - 
a manner t h a t  s h o r t f a l l s  would be matched by reduced demands. 



crores f o r  the pr ivate  sector  - an overal l  s h o r t f a l l  of Rs. 420 crores. 
These or ig ina l  estimates were qui te  rough as  project  reports  did not 
ex i s t  f o r  many of the projects and even where they did,  t h e i r  cost  
estimates frequently were not r e a l i s t i c .  

29 A t  the  time of the  mid-term appraisal  the  estimated cos t  of 
the  public sector  programs was increased substant ia l ly  t o  Rs, 2,292 
crores.  While t h i s  was pa r t l y  the r e su l t  of changes in the scope 
of some projects and of pr ice  increases i n  the intervening period, the 
major change seems t o  have been a t t r ibu tab le  t o  a subs tan t ia l  increase 
in the basic cos t  estimates themselves. While the or ig ina l  cos t  e s t i -  
mate f o r  the t o t a l  public sector indus t r ia l  program was increased by 
Rs. 300 crores,  the new estimate appears t o  have excluded projects 
costing more than t h i s  amount which were deferred. 21 Since it does 
not appear t h a t  they were replaced by new projects,  the  increased c ~ s t  
must r e l a t e  en t i r e ly  t o  the projects retained. 21 A t  the same time 
tha t  the estimate of cost  was increased, an estimate of expenditure 
was made (Rs. 1,754 crores) indicating a sho r t f a l l  f o r  the plan period 
of about R s .  540 crores,  Subsequently, the  Planning Commission re- 
duced the estimate of expected investment expenditure t o  R s .  1,662 
crores,  resul t ing a s h o r t f a l l  or  "carry-over t o  the Fourth Plan" 'e of Rs. 630 crores.  The figures a re  as  follows: 

Third Plan Public Sector Program 

Estimated Cost 
Original Mid-term 

Estimated Expenditlure 
 id-term Memo on 

ES timate Appraisal Appraisal Fourth Plan 

Industry 1,330 1,630 1,225 n.a. 

Minerals 478 - 662 - 

30. There are  no estimates of actual  investment i n  private sector  
industry. A s  in  the case of the public sector,  some programs a re  behind 
schedule, e.g., the  planned capacity has not been b u i l t  in the cement 

1/ The Third Plan Mid-Term Appraisal, Nov. 1963. - 
2/ Bokaro S tee l  Plant R s .  200 crores, Neyveli High Temperature Carboniza- - 

t i on  Plant R s .  25 crores,  Heavy Compressors and Pumps Rs. 15 crores,  e tc .  

3/ This is  a l so  supported by information on some of the public sector  proj-  - 
ec ts  themselves. See paras. &7, &8 and Tables 1& and 15. 

&/ Memorandum on the Fourth Five Year Plan, Oct .  1964. The category "Organ- - 
ized Industry" used In the memorandum' is  taken t o  include indus t r ia l  and 
mlneral programs. There is no separate mineral category indicated. 



and f e r t i l i z e r  indus t r i es .  On the o ther  hand, there  is no doubt t h a t ,  
a s  i n  t he  case of the  public s ec to r  programs, co s t s  have turned out  t o  
be higher than estimated in the  Third Plan document. I f  it i s  assumed 
t h a t  the  volume of  investment i n  p r iva te  industry is on balance about 
the  volume o r i g ina l l y  estimated i n  the Third Plan ( R s .  1,200 crores)  , 
then the t o t a l  investment i n  indust ry  and mining i n  the  plan period 
would be about Rs. 2,800 crores  - about 6-7% l e s s  than t he  planned 
amount. On the  other  hand, the annual r a t e  of growth i n  output f o r  
t h i s  sec to r  has averaged 7-7.5% during the  f i r s t  3-1/2 years of  the  
plan period, and it is not  expected t o  change much i n  the  coming 18 
months. Thus, while i ndus t r i a l  output  would have increased by 68% in 
the  five-year period a t  t he  planned r a t e  of 11% per  year, the  ac tua l  
increase is l i k e l y  t o  be only about h3%. It follows t h a t  output w i l l  
have increased 36% l e s s  than projected while investment expenditure 
was only 6% l e s s  than projected. For the  s ec to r  a s  a whole these con- 
clusions a re  d i f f i c u l t  t o  support with de ta i l ed  evidence; however, as  
i s  developed in the  following sect ion,  the  record of public en te rpr i se  
supports t h i s  general observation, and i t s  weight i n  the sec to r  i s  very 
great .  Also, it does not  appear t h a t  o ther  l i k e l y  est imates of p r iva te  
investment, o r  possible changes in the investment r a t e  t o  take i n t o  ac- 
count pr ice  changes o r  more rapid growth i n  the f i n a l  18 months of the  
plan would much a l t e r  the conclusion t h a t  the r e l a t i on  of investment 
t o  output increases industry was subs tan t ia l ly  higher than a n t i c i -  
pated i n  the plan. 

31. The observed r a t i o  of investment t o  output over a given period 
depends on the pa t t e rn  of investment, the technical  investment-output 
re la t ionships  f o r  the pa r t i cu l a r  indus t r i es  involved, the  time required 
between the investment expenditure and the  r ea l i z a t i on  of output, and 
the r a t e  of change, i f  any, in the  overa l l  r a t e  of investment (an accel-  
e ra t ing  r a t e  increases the  proportion of non-producing investment " i n  
the  pipel inef1) .  The l eve l  of u t i l i z a t i o n  of capacity i n  the  s ec to r  and 
changes i n  the  r a t e  of u t i l i z a t i o n  a re  a l s o  important. For the Third 
Plan period, the  r a t i o  should have been expected t o  be high. Certainly,  
many cf the  p ro jec t s  undertaken i n  the publ ic  sector  by t h e i r  very nature  
required heavy investment in r e l a t i o n  t o  output ,  and long ges ta t ion 
periods. In addi t ion,  the re  has been appreciable unut i l ized capaci ty  
and an increase i n  the  r a t e  of investment i n  the  sec to r .  The f a c t  t h a t  
the r a t i o  appears t o  have been even higher than ant ic ipated is  a r e f l e c -  

. t i o n  of the  problems of both planning and performance. 

1/ Assuming the  planned l e v e l  of investment Rs. 3,000 crores ,  and the  - 
planned r a t e  of growth 119, and using the value added i n  industry 
and mining in  1960 a s  a base, the  r a t i o  of new investment t o  in-  
creased output (ne t )  f o r  the planned period was expected t o  be about 
3 t o  1. The ac tua l  r a t i o  w i l l  probably be w e l l  over Ir t o  1 and may 
be c lose r  t o  5 t o  1. 



32 Int imate ly  r e l a t e d  t o  t h e  program of investment and t h e  
t a r g e t s  of production and growth a r e  t h e  requirements f o r  imports. 
Imports of c a p i t a l  equipment a r e  required f o r  new capacity,  and i m -  
p o r t s  of  i n d u s t r i a l  mater ia ls ,  spare p a r t s  and components a r e  re -  
quired t o  maintain t h e  output  of e x i s t i n g  capacity.  During t h e  Third 
Plan period about one-half of a l l  imports have consisted of metals,  
machinery and equipment. It is one of  t h e  goals  of the  i n d u s t r i a l  
program t o  reduce the  economy's dependence on such products so  t h a t  
Itthe requirements f o r  f u r t h e r  i n d u s t r i a l i z a t i o n  can be met within a 
period of t e n  years o r  so  mainly from the  country 's  own resourcestr .  11 
3.3 . The short-term goals  of import po l i cy  a r e  expressed i n  terms 
of estimated import requirements over the  p lan  period.  The evidence 
is t h a t  even though output  t a r g e t s  have not  been achieved, and perhaps 
t o  some ex ten t  because of t h i s ,  import requirements have proved t o  be 
considerably l a r g e r  than had been estimated. I f  t h e  i n d u s t r i a l  output  
t a r g e t s  had been met, the  add i t iona l  output  would i n  p a r t  have s u b s t i -  
tu ted  f o r  imports and thus reduced the  import b i l l .  On the  o ther  hand, 
the  add i t iona l  output  i t s e l f  would have required some add i t iona l  imports. 
A c a r e f u l  analys is ,  beyond t h a t  r ead i ly  poss ib le  with the  e x i s t i n g  da ta ,  
would be required t o  determine the  r e l a t i v e  weights of these  two counter- 
v a i l i n g  e f f e c t s  and t o  permit a judgment a s  t o  whether in the  Third Plan 
period,  higher i n d u s t r i a l  output  would have, on balance, increased o r  
reduced import requirements. Our guess would be t h a t  on balance the  
e f f e c t  i n  t h i s  r e l a t i v e l y  s h o r t  f ive-year period would have been t o  in -  
crease  import requirements. I n  t h e  long run, too, we would judge t h a t  
gross import requirements must increase with increased i n d u s t r i a l  out-  
put ,  even allowing f o r  s u b s t a n t i a l  import s u b s t i t u t i o n ,  but t h a t  with 
proper po l i c ies ,  export  of p a r t  of the  add i t iona l  output  could more than 
o f f s e t  t h a t  increase  so t h a t  n e t  imports could i n  f a c t  f a l l .  

34. Imports during t h e  F i r s t  Five Year Plan (1951-55) averaged R s .  
720 c ro res  per year. This l e v e l  was expected t o  increase during the  e a r l y  
years of t h e  Second Plan and then decl ine  a s  new i n d u s t r i a l  capaci ty  came 
i n t o  production. The average annual l e v e l  of imports during the  period 
was projected t o  be R s .  868 crores .  This proved t o  be a gross underes t i -  
mate. Imports increased during the  e a r l y  years of t h e  Second Plan more 
' s t rong ly  than expected and the  increase was hal ted  during the  l a s t  years 
of the  plan only by the  adminis t ra t ive  r e s t r i c t i o n  o f  imports. The aver- 
age l e v e l  turned out  t o  be R s .  1,072 crores .  To ta l  imports i n  the  Second 
Plan period were R s .  5,360 c ro res  compared with the  est imate of Rs .  b,3bO 
crores .  The increase was l a r g e l y  accounted f o r  by c a p i t a l  goods, indus- 
t r i a l  raw mater ia ls  and components r e f l e c t i n g  both investment and cur ren t  
production requirements. About 45% of imports during the  period consisted 
of metals, manufactures of metals, machinery and equipment. This is in 
con t ras t  t o  28% i n  1950. 

1/ - Third Five Year Plan, p. 48. 



35 The Third Plan projected import requirements i n  the period a t  
R s .  6,350 crores o r  an average of R s .  1,270 crores per year - roughly 
20% more than actual  leve l  of the previous plan. The estimate was broken 
down as follows : 

.... Machinery and equipment fo r  Plan projects..... 1,900 

Components and intermediate products t o  increase 
production of capi ta l  goods ..................... 200 

Maintenance imports (components, spare par ts ,  
equipment f o r  replacement, raw materials, 
essent ia l  consumer goods, e t c  . ) t o  maintain ...................................... production 3,650 

36 - The figure f o r  "maintenance importsIr was s ta ted t o  be an under- 
estimate of requirements. "The requirements of such imports f o r  securing 
adequate u t i l i za t ion  of indus t r ia l  capacity are  considered t o  be d i s t inc t ly  
larger." "An estimate of R s .  3,800 crores would not be too high. " 1! 
Similarly, the estimate of R s .  200 crores f o r  capi ta l  goods components ap- 
pears t o  be a token estimate Itto highlight the f a c t  t h a t  the execution of 
Plan projects requires the import not only of complete machines but a lso 
of materials t o  fabr icate  equipment i n  the  country. The components and 
intermediate products of various kinds required f o r  maintaining the pro- 
duction of cap i t a l  goods a t  f u l l  capacity leve l  add up t o  a much higher 
figure,  and these requirements w i l l  grow as  machin6 bu i ldkg  capacity 
develops . I f  31 It would thus appear t ha t  the Third Planf s requirements 
of imports of balancing equipment and maintenance imports were def in i te ly  
and consciously understated. 

37 Midway through the Plan the estimate of maintenance imports 
and components was revised upwards from Rs. 3,850 crores t o  Rs. 4,222 
crores, par t ly  because of the prospects tha t  t a rge ts  would not be achieved 
f o r  a number of products such as  pig iron, s t ee l ,  non-ferrous metals and 
f e r t i l i z e r .  41 Actually the revised figure was s t i l l  not an estimate of 
actual requirements e i the r  as  ref lected in  planned targets ,  o r  of revised 

1/ - Third Five Year Plan, p. 134. 

2/ Ibid., p. 110. - 
3/ Tbid., p. 111. - 
4/ frReport on Maintenance Imports During the Third Plan (Revised June - 

30, 1964) n ,  Ministry of Finance. 



es t ina t , r s  of  a c t u a l  demnnti. I n  a number of important inzt,>.rlces, t h e  
es t imates  of "rc.quiremcnt,s1' wcre based on tho  assizrption that, import:; 
would bc l i n j - t e d  by t h e  shorta: :~ of fore ign  exchange. t/ 
38. F.lrin5 t ,hc  Third Plan imports were con t ro l l ed ,  2nd t h s  1-cvel 
of i n p o r t s  was he ld  c lose  t o  t h e  o r i g i n a l  f i n a n c i a l  estirnqt,? (3f requirc2- 
ments, ~ c t u a l - l y  below the  es t imate  i n  r e a l  terms. As shown i n  Tab1.s 13, 
t h e  o r i g i n a l  es t imate  of import requirements,  excluding PL 1480 importc, 
FT'IS Rs. 5,750 c ro res .  Thi.3 was revised t o  R s .  6,122 cror?r: when the  
P-ttl-natc of maint,enance import requirements was i n c r e a ~ c d .  It i s  now 
c.!:?ected t h a t  t h e  a c t u a l  f i g u r e  w i l l  be R s .  5,650 c r o r e s  giving 9 s h o r t -  
f a l l  of Rs. h72 c ro res .  However, in v lcn  of t h e  fact, t h a t  puhlil: s e c t o r  
investment i.s expected t o  be l e s s  than o r i g i n a l l y  planned, the  a s soc i -  
ated import requirements f o r  publi-c s e c t o r  p r o j e c t s  w i l l  probably be l n s s  
than expected. But even i f  t h i s  reduction accounted f o r  a l l  o r  most of 
t h ~  reduced i n p o r t s  of machinery and equipment, :/ t h e  s h o r t f q l l s  i n  qet91.c 
and f e r t i l i z e r s  would s t i l l  be subs tant ia l .  i f  measured aga ins t  reqni rr-. - 
ments t o  merit plan t a r g e t s  o r  a c t u a l  needs. The es t imate  of l ~ f G / h 6  n e t ~ l  
imports cons i s t en t  with o v e r a l l  imports of Rs. 5,650 c r o r e s  ie Rs. 68 
c ro res  l e s s  than t h e  pst i r lnte  of a c t u a l  requirements.  A' Simi lar ly ,  the  
l e v e l  of  f e r t i l i z e r  imports f o r  t h e  period i s  some R s .  95 c r o r e z  l s s c  th?? 
wh:it wou3.d have beer; required i f  t he  goals  of consumption were t o  be met. 
3 e n  i f  t he  goa1.s of consumption f o r  t h e  f i r s t  t h r e e  ye3rc r.rctre con~iderec!  
too o p t i ~ i s t ~ l r ,  t h e  a d d i t i o n a l  requirements t o  meet the  t .nrgets  f o r  the 
final. two years would have been about 2s.  52 c ro res .  

35'. On t h e  basi.s of t h e  above evidence it would appear thn.: the, r e -  
:;uirements f o r  llmaintenance inportsI1 were underestimated and t h a t  even 
t h e  underestimated requirements were not forthcoming during t h e  Third 
Plan. It would appear t h a t  t h e  f a i l u r e  of p r o j e c t s  t o  produce a s  planned, 
ezpcc ia l ly  i n  t h e  f i e l d s  of metals and f e r t i l i z e r s ,  aggravated t h e  s i t u a -  
t i o v  and was i n  p a r t  r e spons ib le  f o r  t h e  o v ~ r r l . 1  i n c r ~ . ? s e  i n  r e q a i r e ~ e n t ~ s .  
The burden of t h e  shortage appears t o  have been c a r r i e d  by t h e  lmderut i-  
l i z a t i o n  of capaci ty  and t o  some ex ten t  by slowing down t h e  implementation 
of c a p i t a l  p ro jec t s .  

1/ - For example, i n  the  case  of n i t rogen  f e r t i l i z e r ,  requirements were 
estimated on t h e  baqis t h a t  it would no t  be poss ib le  t o  import Inore 
than 300,000 tons  i n  1965/66 becauss of t h e  fo re ign  exchange s i t u a -  
t i on .  500,000 tons  would have been requi red  t o  meet Plan t a r g e t s .  

2/ R s .  756 crores .  See Table 13.  - 
3/ Memorandum f o r  the  India  Consortium, 1965. - 



Unutilized C a ~ a c i t v  

40. The existence of a s i gn i f i c an t  amount of unut i l ized capaci t  17 in Indian industry has been noted f o r  some time by industry groups - 
and by the  Government, This has been confirmed f o r  a number of spe- 
c i f i c  indus t r i es  by recent  IDA missions. 3/ The amount of  capacity t h a t  
is  not  being used i s  extremely d i f f i c u l t  t o  determine as i s  the  question 
of whether it has become grea te r  o r  l e s s  i n  recent  years.  However, r e -  
gardless of whether o r  not the  underu t i l i za t ion  of capacity has become 
more ser ious ,  i t s  importance i s  unquestionable. To a considerable extent  
the  existence of unused capacity seems t o  be an inev i tab le  r e s u l t  of a 
ce r ta in  s e t  of circumstances and po l ic ies .  The problem is  int imately 
bound up with the  system of i n d u s t r i a l  l icensing,  import controls  and 
mater ia ls  a l loca t ion .  

41. There a r e  ser ious  technical  problems i n  est imating p l an t  capac- 
i t y  in many indus t r i es  - questions of product mix, number of s h i f t s  and 
e f f i c iency  of p lan t  operations. For these reasons alone,  it is  not  pos- 
s i b l e  t o  determine capacity i n  any precise  way. On the  o ther  hand, t h e  
system of controls  and, in par t i cu la r ,  the  l icensing of new capacity and 
of imports depends on the  use of some kind of capacity est imates.  Leav- 
ing as ide  t he  n i c e t i e s  of the problem, a r a t he r  fundamental i ssue  is 
whether capacity i s  measured on a s ing le  o r  mul t i -shi f t  basis .  The pas t  
p rac t i ce  f o r  most indus t r i es  which a r e  not  continuous process, a s  a r e  - 
cement, chemicals and primary metals, was t o  assess  capaci ty  on t he  bas i s  
of s ing le - sh i f t  operations. The need f o r  new capacity was assessed on 
t h i s  bas is ,  and t h i s  was the  bas is  on which i ndus t r i a l  l i censes  were issued 
and t h e  bas is  on which scarce mater ia ls  were a l loca ted  t o  individual  firms. 
Thus, in a gross sense, the  system tended t o  perpetuate s i ng l e - sh i f t  opera- 
t ions  even i n  cases where t he  economics of mul t i - sh i f t  operat ions were 

&/ " A t  t h i s  very moment firms engaged in defense work and on important 
Government p ro jec t s  . . . a r e  operating a t  only 50% capacity although 
t h e i r  order  books a r e  f u l l  f o r  t he  next two years o r  so.lf President  
of Indian Engineering Association, March 29, 1963. "&en on a s i n  l e  
s h i f t  bas is  50% of t he  capaci ty  i n  most engineering indus t r i es  fis 9 - - id le .  l1 Regional Chairman, w o r t  Promotion Council f o r  Ehgineering 
Goods, Madras, October 12, 1964. 

2/ An aim of Third Plan: I1fuller u t i l i z a t i o n  of ex i s t ing  i n s t a l l ed  ca- - 
pacity.!' Third Five Year Plan, p. 458. The re  s t i l l  remain many im- 
por tant  sectors  of industry in which s izeable  increases in production 
can be quickly secured i f  more comvonents and raw mater ia ls  were ava i l -  -. - 

able.  ~emorandum f o r  t he  India cbnsortium 1965, p. b7. llMaximum 
u t i l i z a t i o n  of ex i s t ing  plant f a c i l i t i e s  ... should have the  highest  
p r i o r i t y . "  Memorandum on the  Fourth Five Year Plan, pp. 51-52. 

3/ Indus t r i a l  Maintenance Import Credi t ,  India 1964. Appraisal of a - 
Second Indus t r i a l  Import P ro jec t  , Ind'ia, May 1965. 



superior .  Recently, t h e  decision was taken t o  make capaci ty  es t imates  
on a more r e a l i s t i c  bas is .  This i s  being done, but the  process of re- 
v i s ion  has not  ye t  been completed. 

42. In addi t ion  t o  the  b i a s  in the  con t ro l  system t o  c r e a t e  more 
capaci ty  than estimated requirements and/or more capaci ty  than can be 
f u l l y  employed with estimated a v a i l a b i l i t i e s  of ma te r i a l s  and fore ign 
exchange, the re  a r e  o ther  more s p e c i f i c  reasons why output  from t h e  ex- 
i s t i n g  i n d u s t r i a l  p l a n t  is s u b s t a n t i a l l y  l e s s  than could be obtained. 
In  some cases the  l i m i t a t i o n s  a r e  on the demand s ide .  The requirements 
have been overestimated in general ,  o r  some developments on which de- 
mand depends have not  taken place.  There is now a considerable over- 
capaci ty  f o r  t h e  production of e l e c t r i c  meters and low tension cables .  
This may be accounted f o r  s o l e l y  by a s h o r t f a l l  i n  t h e  development of 
e l e c t r i c  power capaci ty ,  but t h i s  is not c l e a r .  Present  overcapacity 
in t i r e s  would seem t o  be a s imi la r  case. On the  o the r  hand, the  excess 
capaci ty  i n  wire g lass  and hardboard, and i n  sulphuric ac id  appears t o  
be more d i r e c t l y  r e l a t e d  t o  a slower growth of construction a c t i v i t y  
(af fec ted  by cement shortage) and f e r t i l i z e r  production than expected. 

43 In  general ,  however, market l i m i t a t i o n s  do not  appear t o  be 
a cons t ra in t  of major importance; the  l i m i t a t i o n s  in the  supply of mate- 
r i a l s  and components and the  genera l ly  low l e v e l  of p lan t  e f f i c i ency  
a t t r i b u t a b l e  t o  various reasons a r e  the  more important f a c t o r s .  Furth- 
ermore, t h e  supply problem is  not  simply a matter  of an o v e r a l l  shortage 
i n  the  supply of imported mater ia ls ,  components and spares;  i t  is a l s o  
a matter  of t h e  i n a b i l i t y  t o  supply spec i f i c  types of mater ia ls  t o  par- 
t i c u l a r  p lan t s  a t  s p e c i f i c  times. In  s h o r t  the  mater ia ls  supply problem 
is ser ious ly  aggravated by the  operat ion of the  a l l o c a t i o n  system. The 
recent  d i f f i c u l t i e s  a r i s i n g  from an acute shortage of welding e lec t rodes  
and of matching s t e e l  sec t ions  is  more a problem of e f f i c i e n t  use of 
foreign exchange resources i n  the  l i g h t  of current  pa t t e rns  of produc- 
t i o n  than a simple problem of a need f o r  more imports. It i s ,  of course, 
t r u e  t h a t  a l a r g e r  volume of imports of c r i t i c a l  raw mater ia ls  and com- 
ponents could r e l i e v e  the  pressure on the  system and make possible,  
though not insure ,  e a s i e r ,  quicker and more e f f i c i e n t  a l loca t ion .  

4b. The ef f ic iency problem is a l s o  r e l a t e d  t o  the con t ro l  problem. 
Under the  present  condit ions of a protec ted  s e l l e r ' s  market in which 
important production mater ia ls  a r e  control led  with t h e  aim t o  provide 
a share f o r  a l l ,  the  pressures f o r  increased e f f i c iency  cannot be strong.  
Material a l loca t ions  ra the r  than competitive e f f i c iency  determine market 
shares. Ef fo r t  t h a t  might be devoted t o  management is and must be used 
t o  dea l  wi th  the  con t ro l  au thor i t i e s .  The pay-off from an increased a l -  
locat ion tends t o  be g rea te r  than t h a t  from an improvement i n  p lan t  e f f i -  
ciency. Under these  condit io s it is  not  l i k e l y  t h a t  much improvement in 17 ef f i c iency  can be expected. , 

1/ The e f f e c t  of the  con t ro l  system on p l a n t  e f f i c i ency  i s  d e a l t  with i n  - 
grea te r  d e t a i l  in Administrative Controls on Resource Allocations and 
Investment. 



Perforn1;lnce of  Public  Sec tor  Indus t ry  

45. I s  al.rcacly poin?;od out  ( p > r : ~ ~ r : ~ p h  7 ) ,  more than ha l f  t , I e  j n- 
duzt,ri8-i3. ir-~vest~rrc~nt.. p ro jec ted  f o r  t h e  Third Plan was a s s i g n ~ d  t o  t h e  
publ ic  sec to r .  T t  i s  now est,imated t h a t  t h e  a c t d a l  vol?lme of i n v e s t -  
ment w i l l  f a11  short of t h e  o r i g i n a l  p lan  and cons iderably  ehor t  of t h e  
revised estintiltr: made a t  t h e  time of  t h e  m i d - t e n  appra i sa l .  It has 
been pointed ou t  t h a t  what appears t o  have happened i s  t h a t  fewer p r o j -  
e c t s  h,-ive bcen undertaken but t hese  have c o s t  considerably more thzn 
o r i g i n a l l y  est,imnted (pa . r ag r~phs  28, 2 9 ) .  It has a l s o  been ind ica t ed  
t h a t  p r o j e c t s  h3ve taken longer  t o  constru.ct than  planned. These and 
o t h e r  points a r e  developed f u r t h e r  i n  t h i s  s ec t ion .  

LA The Third Plan documents conta in  no e x p l i c i t  e s t i r a t e  of t h e  
expected growth of output  of publ ic  s e c t o r  i ndus t ry  a s  a  category during 
t h e  Third Plan. Neverthelos?, t he re  i s  no doubt t h a t  t h e  growth has 
been l e s s  than was expected. The a c t u a l  i nc rease  i n  n e t  output  f o r  
Cent ra l  Government i n d u s t r i a l  e ~ t e r p r j s e s  has been on t h e  order  of R s .  
75 c ro res  i n  t h e  year  1961/62 through 1963/64. I f  we gssume a son t in -  
ua t ion  of t h e  same r a t e  of gro~d-bh during t h e  f i n a l  two yeam of t h e  Plan, 
t h e  t o t a l  i n c r c a r ~  w i l l  s tand  a t  about Rs. 150 c ro res .  The est imated 
investment during t h i s  period i s  R s .  1,663 c ro res ,  i n d i c a t i n g  t h e  ve ry  
high r a t i o  of investment t o  increased  output  of 11 t o  1. Since about h a l f  
of 211 i n d u c t r i a l  invcstment i n  t h e  period i s  accounted f o r  by t h e  publ ic  
sec to r ,  it i z  t o  be e ~ p e c t e d  t h a t  t h e  r a t i o  f o r  t h e  i n d u s t r i a l  s e c t o r  as 
1 whole would be high, a s  our e a r l i e r  rough es t imates  indica ted .  11 
47. P a r t  of t h e  r e l a t i v e l y  low increase  jn output  can he a t t r i b u t e d  
d i r e c t l y  t o  d i f f i c u l t i e s  encountered i n  t h e  implementation of p r o j e c t s  - 
cost overruns, delays i n  design, procurement and cons t ruc t ion ,  and prob- 
l e m ~  of g e t t i n g  a c t u a l  output  up t o  high l e v e l s ,  once operation: have 
a c t u a l l y  begun. A s  ind ica ted  below, these  d i f f i c u l t i e s  have been sub- 
s tan t jq l .  and no douht a re  respons ib le  f o r  a  considerable l o s s  of  output, 
during the  Plan period.  On t h e  o the r  hand, t h e  cha rac te r  of  t h s  p r o j e c t s  
undertaken h3s  a l s o  cont r ibuted  t o  t h e  high r a t i o  of investment t o  net 
output.  Most of  t h e  publ ic  s e c t o r  investment has been made i n  cnpi ta l  - 
i n t ens ive  undcrt, ,~kings which under any circumstances r equ i re  heavy i n  - 
 vestment,^ i n  r e l a t i o n  t o  output.  Perhaps even more important,, hecause 
of  t h s i r  s i z e  and c o m p l e ~ i t ~ y ,  t h e  nerd t o  adspt  t o  the  use  of 1oc.l r e -  
sources (e.g., o re  2nd c o a l ) ,  t o  t r a i n  a l o c a l  l a b o r  force  i n  new s k i l l s ,  
and t o  develop e f f e c t i v e  l a rge - sca le  organiza t ion ,  they a r c  f a c i l i t i e s  
which requi re  long periods of time f o r  cons t ruc t ion  and s t a r t - u p  opera- 
t i o n s .  In  addi t ion ,  s i n c e  many of these  p l a n t s  were s t a r t e d  a t  roughly 
s i m i l a r  times, t h e r e  has b e ~ n  a period of very heavy investment co inc id ing  
roughly with t h e  l a t t e r  p a r t  of t h e  Second Plan and t h e  e a r l y  yearc of t h e  
Third Plan during which very  l i t t l e  has been produced. This  s i t u a t i o n  has 
n o t  bqcn rnater j~al ly a l t e r e d  by t h e  increas ing  output  of  s t e e l  i n  r ccen t  
ynqrr .  

1/ pars .  30. - 



48. The ac tua l  cos t s  of public sec to r  p ro jec t s  have f requent ly  
exceeded or ig ina l  est imates by subs t an t i a l  amounts. ;/ This is  i l l u s -  
t r a t e d  i n  Table 14 which reconstructs  the  changes i n  co s t  est imates f o r  
p ro jec t s  representing a  very  subs t an t i a l  p a r t  of public sec to r  invest -  
ment i n  industry.  A s  noted, some of these increases can be a t t r i b u t e d  
t o  changes in the scope of t he  o r i g ina l  p ro jec t s ,  but a f t e r  allowing 
f o r  such changes, the  average increase has been 65%. Most of t h i s  seems 
t o  be a t t r i bu t ab l e  t o  inadequate o r i g ina l  est imates.  This is ce r t a i n ly  
t rue  i n  the  case of the  Nanga l f e r t i l i z e r  p l an t  and t he  Neyveli l i g n i t e  
project .  I n  ne i the r  case were t he  o r ig ina l  est imates based on a  se r ious  
study of the  cos t s  of constructing the  project .  There a r e  other s imi la r  
cases. 

49 .Inalysis of the  da ta  avai lable  f o r  some of these  p ro jec t s  in-  
d ica tes  t h a t  the  chief  reason f o r  the  inadequacy of the  o r i g ina l  e s t i -  
mates was the  omission of important items from the  est imates.  See Table 
15. Among items commonly omitted were: f ees  and cos t s  of consul tants  
and foreign exper ts ,  t r a in ing  expenses, import du t ies ,  working c a p i t a l  
and cos t s  of township. 2/ Such omissions may be a t t r i bu t ab l e  t o  l1lack 
of experience in project  engineeringf1 a s  the  Planning Commission main- 
t a i n s  21 but it i s  hard t o  c l a s s i f y  them a s  %navoidablen. 

SO. Some of the  cos t  increases a r e  probably the  r e s u l t  of unreal-  
i s t i c  o r i g ina l  est imates of the  cos t  of imported equipment delivered t o  
the  s i t e .  In  some cases the cos t  of c i v i l  works has been sub t a n t i a l l y  
underestimated a s  a result of inadequate s i t e  invest igat ion.  In ad- 
d i t i on  there  a r e  some cos t  increases which may f a i r l y  be termed unavoid- 
able.  Some a r e  a t t r i bu t ab l e  t o  r i s e s  i n  p r ices  between t he  time the  
estimates were made and the time, o f ten  much l a t e r ,  when equipment was 
procured; some may be a t t r i bu t ab l e  t o  changes in the source and condi- 
t ions  of supply. A s h i f t  from procurement on the  bas is  of in te rna t iona l  
bidding t o  procurement through b i l a t e r a l  agreements may increase p ro j ec t  
cos t s  subs tan t ia l ly  e i t h e r  because the supplying country tends t o  be 
high cos t  i n  the  pa r t i cu l a r  f i e l d  involved o r  because the  pa r t i cu l a r  

1/ This experience i s  not  confined t o  the public sec to r ;  the cos t s  of - 
pr ivate  sector  p ro jec t s  have a l so  been subs tan t ia l ly  underestimated. 

2/  Though not  a l l  these  costs  should be included i n  an economic apprais-  - 
a1 of a  project ,  f i nanc i a l  provision must be made f o r  them i f  the  
p ro jec t  is t o  be implemented. 

3/ Third Five Year Plan, page h55. - 
4/ The increase in cos t  of foundation work, a t  Foundry Forge Plant  of - 

Heavy lhgineering Corporation was about Rs .  1 crore  over the  o r i g ina l  
estimate. In the  case o f  the  Barauni r e f i ne ry  the corresponding in-  
crease was over Rs .  2 crores.  



suppl . i rr  mny b r  3hl.c t o  chari;r "monopoly pr icer" .  L/ A s h i f t  t,o domes- 

t i c  procurement mny a l s o  i-nvolve a subst,ant,ial increase  3.r) p r i c r  p a i d ,  
not  t o  ment,ion possit:le extrtr c o s t s  nssocia t e d  with i n f e r i o r  c!uali-l-,y o r  
materia1.s o r  workmanship. O f  t h ~  t,otzl. increases  observed, it, would np- 
pear  t h a t  increases  i n  forc jgn exchange cos t s  n.ccounted f o r  30$ t o  50%. 

5'1 Direc t ly  associ.ated with t h e  cost, increases  and  i n  fact, an 
i ~ ~ p o r t s n t  element i n  such increases  hqr been t,he ext,ended time required 
t o  implement p r o j e c t s .  P ro jec t s  pass t.hrough a nunher of stay?:: b~t~hieer ,  
t h e  time they a r e  . f i r s t  s e r i o u s l y  proposed and t h e  time they rcach f u l l  
production. Some of these  a r e  s tages  of prepara t ion  and represent  t h e  
time required t o  develop a se r ious  proposal i n t o  a s p e c i f i c  p ro jec t  ready 
t o  be built,. The more important s t ages  i n  terms of t h e j r  effect, nn cos tz  
a r e  those  which fol low between t h e  comit,ment of resources t o  t h e  p r o j e c t  
and achieving f u l l  production from t h e  p ro jec t .  The actual  process h2s 
not been uniform f o r  a l l  p ro jec t s  and t h e  s t ages  a re  not  a1.wa.y: e s sy  t o  
iden t i fy ,  nor a r e  they complet,ely comparable a s  a.mong p ro jec t s .  It i s  
o f t en  poss ib le  to i d e n t i f y  t h e  beginning of t h e  process by som? actdion 
taken by t h e  government such a s  commissioning a f e a s i b i l i t y  s tudy o r  pre-  
l iminary p ro jec t  repor t .  The d a t e  t h e  p ro jec t  was approved ca.n a.lso us1.1- 
a l l y  he i d e n t i f i e d  though it appears t h a t  approval does not, jmyly t h e  
same s t age  of prepara t ion  i n  a l l  c q s t s .  The da tes  const,nict.ion and pro- 
duction were s t a r t e d  a re  l e s s  ambiguous while t h e  da te  " f u l l  production" 
of t h e  o r i g i n a l  p ro jcc t  was f i r s t  nc?!i.~ved i s  f requent ly  d i f r i o u l t  t n  
determine because of changes made i n  t h e  capaci ty  of t h ~  p ro jcc t  d u r S r g  
construct ion.  Hotrever, i n  :pitie of such d i f f i cu l t , i e , c ,  t he  rough ?:ti- 
mates it, i s  poss ib le  t o  make . indicate t.??? orders  of magnit,l:d~ involved. 
4 e ~ t  of ruch est,imates i s  p r e s ~ n t ~ s d  i n  Table 16. The t a b l e  shows t h e  
cstim.ited ti .~c: required f o r  each of Tour s tages  i n  p ro jec t  i r v p 1 ~ ~ ~ r , t , a -  
t i o r ~ .  Where full capaci ty  had no t  y e t  been achieved a t  t h e  time of t b e  
mission's v i s i t ,  es t imates  ava i l ab le  a t  t h a t  time were used. The datz  
cover a l a r g e  number of public  s e c t o r   project,^; the  d e t z i l s  on a p ro jcc t -  
by-project bas is  a re  shovm i n  Tab1.e 17. 

52. As shown i n  Table 16, t h e  average time required fron first, 
se r ious  proposal o r  conception t o  ful l .  capacit,y o p e r ~ t ~ i o n  bns boon tcn  
years ,  with t h e  l a r g e r  p r o j e c t s  tzking somekhat longer.  I f  thp ~ r r i o d  
p r i o r  t o  approval i s  ignored, t h e  time is  reduced t o  e i g h t  years  and i f  
only t h e  time from beginning of cons t ruct ion  t o  achieving capaci ty  opera- 

. t i o n s  i s  considered, t h e  f i g u r e  i s  seven years ,  For t h e  smaller  p ro jec t s ,  
t h e  time has been much s h o r t e r  (based on a small sample) and f o r  tt-.c more 

1/ It i s  al leged t h a t  t h e  s h i f t  of the  Trombay f e r t i l i z e r  p lan t  t o  TlS - 
procurement increased i t s  cos ts  about R s .  1 .8 crores .  Trl + h ~  case 
of t h e  Gorakhpur f e r t i l i z e r  p ro jec t  t h e  condit ions of procurement 
provided f o r  a s i n g l e  Japanese bid which, t h e  mission was to ld ,  r e -  
su l t ed  i n  p r i c e s  well  above t h e  l e v e l  of i n t e r n a t i o n a l  compet,itivc 
bidding. 



recent projects  the  time i s  a l so  l e s s , b u t  only s l i gh t l y .  Even taking 
i n t o  account t h a t  the implementation of l a rge  i ndus t r i a l  p ro jec t s  might 
be expected t o  be slower i n  India than i n  more indus t r i a l i zed  countries,  
the times ac tua l l y  taken a r e  very long. 

53. The excessive costs  and time required t o  const ruct  and place 
projects  i n  operation a r e  d i r e c t  evidence of poor performance and strong 
support f o r  the  observation previously made i n  regard t o  the  sec tor  a s  a 
whole. With a s e t  of very l a rge  projects  requiring more than 1-1/2 
times the  volume of resources they were o r ig ina l l y  estimated t o  require  
and taking much longer t o  become productive, it is not surpr is ing t h a t  
fewer projects  could be undertaken than planned and t h a t  the  pressure on 
foreign exchange resources was g rea te r  than o r ig ina l l y  estimated. Not 
only were project  foreign exchange requirements increased but ant ic ipated 
import saving was delayed. 

54. The cost  increases and extended gesta t ion periods r a i s e  the 
question of the  v i a b i l i t y  of the p ro jec t s  themselves. In some cases 
the  econcmics of the o r ig ina l  proposals even before the  cos t s  increased 
and the  time dragged out were qui te  poor. This is  t r ue  of the heavy 
e l e c t r i c a l  p lan t  a t  Bhopal as  is brought out  i n  Appendix I. In  other  
cases the  prospects f o r  subs tan t ia l  re turns  indicated i n  the  f e a s i b i l i t y  
s tudies  made a t  the time the  project  was approved have a l l  but vanished 
by the  time construction has been completed. This pat tern  a s  it r e l a t e s  
t o  the Neyveli Lignite Project  is described in Appendix 11. In o ther  
cases even rough economic appraisals  of the  o r ig ina l  schemes do not  ap- 
pear t o  have been made a t  the  time of t h e i r  approval while according t o  
present estimates there  i s  l i t t l e  prospect f o r  any re tu rn  on the  invest-  
ment unless p r ices  a r e  maintained appreciably higher than the cos t  of 
comparable imports. Appendix I11 describes a case of t h i s  s o r t ,  the  
projects  of the  Heavy Engineering Corporation. In addit ion t o  low 
re turns ,  the foreign exchange savings associated with p ro jec t s  of t h i s  
s o r t ,  an important reason given f o r  undertaking them, appear t o  be 
real ized only a f t e r  a f a i r l y  long period of time. The heavy i n i t i a l  
investment i n  foreign exchange combined with continuing requirements 
f o r  current  operations produce t h i s  r e s u l t .  This is  i l l u s t r a t e d  by 
some calcula t ions  made on the  p ro jec t s  of the  Heavy Engineering Corpo- 
ra t ion .  11 Similar calcula t ions  made f o r  the  Bhopal p l an t  indicate  an 
even greater  delay before any ne t  foreign exchange savings is achieved. 

1/ It is  highly unl ikely  t h a t  pas t  investment programs assumed pro jec t  - 
gesta t ion periods of 7-8 years. Preliminary work on the  Fourth 
Plan has been based on the  assumption t h a t  public sec tor  p lan t s  w i l l  
y ie ld  a re tu rn  of 10% two t o  four years from the  year of i n i t i a l  
investment expenditure. Notes on Perspective of Development India : 
1960-61 t o  1975-76, Perspective Planning Division, Planning Commis- 
sion, April 196L1, page 33. 

2/ Appendix 111. - 



55 Perhaps a more systematic way t o  appraise t he  performance of 
public s ec to r  industry i s  t o  examine the  re tu rns  earned by en te rpr i ses .  
These may not  always be an accurate measure of t he  value of the  invest -  
ment t o  t he  economy s ince  s e l l i n g  p r ices  may be d i s t o r t ed  by high pro- 
t ec t ion  o r  p r ice  control ,  In addi t ion the  ove ra l l  record is heavily 
weighted by investment i n  p ro jec t s  which a r e  not  y e t  f u l l y  in produc- 
t ion .  Nevertheless, t he  record of the  p r o f i t a b i l i t y  of public en te r -  
p r i s e s  is a rough indicator  of performance t h a t  is read i ly  ava i l ab le  
f o r  many of the  en te rpr i ses  involved. 

56. Public policy now favors a re turn  of a t  l e a s t  10% on invest -  
ment i n  public en te rpr i ses .  L/ As of March 31, 1961r, 13 ou t  of the  t o t a l  
of 27 i n d u s t r i a l  en te rpr i ses  of t he  Central  Government c l a s s i f i e d  a s  
"running concernstf showed gross p r o f i t s  on c a p i t a l  employed of 10% o r  
more. See Table 18. These 12 were a l l  comparatively small en te rpr i ses ,  
only two of them having c a p i t a l  investments of more than Rs .  10 crores .  
Their combined investment of R s .  55.8 c rores  was only 3% of the  t o t a l  
investment of the  Central  Government in i n d u s t r i a l  undertakings. Of 
the  12, nine a r e  manufacturing en te rpr i ses  (including processing of 
minerals) ,  one is  engaged in mining, one i n  construction and one i n  
shipbuilding. The manufacturing en te rpr i ses  a r e  producing machine too l s ,  
l i g h t  e l e c t r i c a l  equipment, instruments, an t i b io t i c s ,  insec t i c ides  and 
paper and processing minor minerals. 

57. Certain common cha rac t e r i s t i c s  of t he  p rof i t ab le  manufacturing 
enterpr ises  may be noted. With the  exception of Hindustan Machine Tools 
and Indian Telephone Indust r ies ,  a l l  have t o t a l  c a p i t a l  employed of l e s s  
thanRs.10 crores ,  and seven have cap i t a l  employed of l e s s  than R s .  h 
crores.  A l l  have been es tabl ished f o r  a t  l e a s t  t en  years. In  cases 
where the present  en te rpr i se  has been established more recent ly ,  it has 
taken over operations s e t  up some years e a r l i e r ,  None appear t o  be 
heavily dependent on other  projects  f o r  supplies o r  markets, a number 
a r e  engaged i n  manufacturing operations which do not represent  r ad i ca l  
departures from Indian i ndus t r i a l  experience, and none a r e  sub jec t  t o  
p r ice  control .  

58 By con t ras t  the  l a r g e s t  en te rpr i ses  which account f o r  most of 
the Government investment in i ndus t r i a l  undertakings a r e  e i t h e r  not  y e t  
f u l l y  i n  production o r  i f  producing near capacity,  with one exception, 

1/ "There i s  general agreement t h a t  public en te rpr i ses  should y ie ld  ade- - 
quate p ro f i t s .  There a l s o  appears general  consensus t h a t  t h i s  r a t e  
should not  generally be l ess -  than 10%. If Notes on Perspective of De- 
velopment India:  1960-61 t o  1975-76, Perspective Planning Division, 
Planning Commission, April 196b, p. 29. I1A re turn  of 12% on t h e  in-  
vested c a p i t a l  would bk an appr6Giate  c r i t e r i o n  f o r  determining t he  
pr ice  policy of most public undertakings.lf - Memorandum on the  Fourth 
Five Year Plan, Planning Commission, p. 21. 



not ye t  earning a 10% return.  The working r e su l t s  of the  10 l a r g e s t  
en te rpr i ses  a r e  shown i n  Table 19.  Together they  account f o r  95% of  
investment i n  public sec to r  industry.  Four of them a r e  s t i l l  considered 
by the  Government a s  llundertakings under c o n ~ t r u c t i o n ~ ~ ,  11 seven earned 
some gross p r o f i t  in 1961r and only one, Hindustan Machine Tools, earned 
a gross p r o f i t  of over 10%. Most of these en te rpr i ses  a r e  not  a s  old a s  
those in the  p rof i t ab le  group, they a r e  many times the  s i z e  of t h e  p r o f i t -  
able ones and they a r e  general ly  engaged in more complex operations,  many 
of which have never before been performed in India (e.g.,  Neyveli Lignite,  
Heavy Elec t r i ca l s  and Heavy Ehgineering) . In addi t ion those producing 
s t e e l  and f e r t i l i z e r s  were subject  t o  p r ice  control .  

59 I t  appears it w i l l  be very d i f f i c u l t  f o r  some of these l a rge  
enterpr ises  t o  earn a 10% return  on investment unless s e l l i n g  p r i c e s  a r e  
s e t  a t  l eve l s  considerably above those of comparable imported prod'lcts. 
It i s  not  su rpr i s ing  t h a t  some margin would be required espec ia l ly  when 
the  pressure on t he  ex i s t ing  exchange r a t e  and i t s  apparent overvaluation 
i s  considered, but  i n  cases such a s  Heavy Elec t r i ca l s ,  Ltd., the  margin 
required may be very large .  

60. We have noted the  cos t  overruns and t he  lagging implementation 
of some of t he  most important projects  a s  contr ibut ing fac to rs .  In  com- 
parison with the  more i ndus t r i a l  countr ies  c ap i t a l  cos t s  tend t o  be higher. 
Lower cos t s  of construction l abor  do not  o f f s e t  the  addi t ional  co s t s  im-  
posed by the  longer construction times, the  spec ia l  d i f f i c u l t i e s  of pro- 
curement and t he  cos t s  of del iver ing imported equipment t o  t he  s i t e .  In  
addit ion the  terms under which projects  a r e  financed frequently r e s u l t  in 
higher pr ices  f o r  t he  equipment i t s e l f .  These disadvantages may not be 
compensated by lower operating costs .  Management i s  generally inexperi-  
enced and the pressure t o  i n f l a t e  employment appears t o  be strong.  Any 
advantzge of low wages can only be rea l i zed  i f  the  l abor  force  can be 
organized and led  so as  t o  produce in the  required quant i ty  and qua l i t y  
and i f  it is not allowed t o  expand t o  many times the  s i z e  of t h a t  used 
fo r  comparable operations in indus t r i a l  countries.  

61. Under these conditions it is  necessary t o  exp lo i t  every pos- 
s i b l e  means t o  more economical operations if i ndus t r i a l  p ro jec t s  a r e  t o  
be roughly competitive with imports. Certainly t he r e  is  room f o r  b e t t e r  
design and se lec t ion  of projects  and f o r  improved management of p lants .  
In addit ion subs tan t ia l  gains may be possible from the  more e f f i c i e n t  
exploi ta t ion of domestic raw mater ia ls .  Easy access is not  enough. We 
have noted t h i s  point  i n  connection with the operations of t he  s t e e l  
industry. Under present p rac t i ce  the  g rea t  investment in b l a s t  furnace 
plant  y ie lds  much l e s s  outppt than would be possible i f  the raw mater ia ls  
were su i t ab ly  prepared before charging. While considerable work has been 
going on i n  India f o r  some time on raw mater ia l  preparation, t he  endeavor 
t o  determine t he  most economic solut ion f o r  each s t e e l  p lan t ,  and t o  t r an s -  
l a t e  them in to  ac tua l  i n s t a l l a t i ons ,  s t i l l  has a long way t o  go. 

1/ - Neyveli Lignite Corp., Heavy lkgineering Corp., Heavy Elec t r i ca l s ,  
Ltd., and Indian Refineries, Ltd. 



C. Summary of Performance 

62. During the Third Plan industrial output grew at an average 
annual rate of 7-7-1/2%. The index used tends to understate the actual 
increase, but the performance is still well below the rate planned. 
Although investment in the sector appears to have been maintained at 
only slightly less than the planned rate, the cost of projects was much 
greater than anticipated so fewer, more expensive projects were under- 
taken than planned. In addition it has taken much longer to construct 
projects and place them in production than expected. Because of this 
and because many of the projects undertaken, especially in the public 
sector, were by their nature large and slow maturing in the first place, 
a large portion of the investment made in the sector produced no output 
during the period. 

63 An important factor limiting the effectiveness of investment 
has been the restriction on imports during the period. The import re- 
quirements of the industrial program were underestimated. The failure 
of planned output to materialize was partly due to shortages of imported 
materials and it contributed in turn to further shortages. Since actual 
imports were limited to about the originally projected level, the deficit 
was considerable and has resulted in the maintenance of a fairly high 
level of unutilized capacity. 



111. CRITICAL FACTORS I N  THE DEVELOPMENT OF THE INDUSTRIAL SECTOR 

61r. The problems inherent  in building a  broadbased, in tegra ted in- 
d u s t r i a l  establishment in India in a  comparatively shor t  time a r e  formid- 
ab le .  The ex i s t i ng  industrial experience is t h in ,  t h e  res i s t ance  of 
t r a d i t i o n  t o  change i s  strong.  In forc ing indus t r i a l i za t ion  t he  Govern- 
ment not  only must deal  with these problems but must a l s o  come t o  terms 
with t he  conf l i c t ing  claims of regions and c lasses  in a  nation seeking 
t o  achieve development by democratic means. The choice of the publ ic  
sec to r  f o r  a  leading ro l e  in indus t r i a l  development has a l s o  created 
spec ia l  problems. The pressure from p o l i t i c a l  ju r i sd ic t ions  t o  d ive r t  
investment from i t s  most d i r e c t l y  productive use i s  pa r t i cu l a r l y  strong 
in the  case of public investment. This is seen most c l e a r l y  i n  the  de- 
s i r e  of each s t a t e  t o  receive its Rsharefl  of the  new indus t r i a l  p lants .  
Another problem is  ra ised by the  need t o  operate a  l a r g e  and growing 
i ndus t r i a l  establishment with c i v i l  servants  t ra ined in a  t r a d i t i o n  which 
i n  important respects  is fore ign t o  t h e  nature of the  t ask  involved. 
These a r e  problems of Government. The Government has a  large  measure 
of d i r ec t  r espons ib i l i ty  f o r  t he  success o r  f a i l u r e  of t he  i n d u s t r i a l  
program. The following comments a r e  focused on pa r t i cu l a r  a reas  of Gov- 
ernment respons ib i l i ty .  

65. Given t he  fac to rs  which mi l i t a t e  aga ins t  an easy solut ion t o  
Ind ia ' s  i ndus t r i a l  problems, t he r e  a r e  s t i l l  important a reas  i n  which. 
su i t ab le  ac t ion  can g rea t ly  improve performance. In t h i s  chapter  w e  
point  out  what we consider t o  be t he  main areas  where improvement must 
be made, and what s o r t  of ac t ion  may be poss ible  and e f fec t ive .  There 
a r e  many fac to rs  which have combined t o  l i m i t  t he  performance of indust ry  
during the  recent  pas t .  Some a r e  associated with the  process of planning 
and appraisa l  of projects ,  some with the  implementation of plans espe- 
c i a l l y  on t he  p ro jec t  l e v e l  and some a r e  associa ted with the  Government's 
general i ndus t r i a l  policy.  B c h  is  considered i n  turn. 



A .  Tndustrjal. Plnnninrr - General 

66. The f a c t  t h a t  t he  go:ilc of t h e  Third Plan j.ndust,riaI pracr?rn 
werc: not r€ached may Sc t aken  t o  i n d i c a t e  t h a t  t h e  Plan w a s  overazhi-  
t i o u c .  The Plan was a l s o  i n c o m p l e t ~ .  The t a r g e t s  p ~ o v e d  t o  be t o o  
high p a r t l y  because t h e  nccessc7ry planning a t  t h e  indus t ry  and project,  
l e v e l  had no t  been done. Thi.s de f i c i ency  r e s u l t e d  i n  commit,ting t h e  
Government t o  l a r g e  p r o j e c t s  with inadeqilate knowledge of t b ~  cost,s i n -  
vol.ved. In  a sense t h e  def j -c ienc ies  i n  Plan performance ca.n be a t t r i -  
buted t o  f a i l u r e s  of "implementation". The Plan may have been f i n e  but  
t h e  implementation was poor. However, it shou1.d be s t r e s s e d  t h a t  i m -  
plementation cannot be e n t i r e l y  divorced from planning.  I f  planning i s  
t o  be e f f e c t i v e ,  it must be s u f f i c i e n t l y  complete t o  provide r ~ a l  a s s i s t -  
ance f o r  t h e  implementation s tage .  Planning t h a t  i s  not  c l o s e l y  r e l a t e d  
t o  what e x i s t s ,  what has been done and what has t o  be done ma.kes good 
implementation impossible.  

67. Import,ant f e a t u r e s  of I n d i a ' s  i n d u s t r i a l  development a r i s e  from 
t h e  p a r t i c u l a r  s t r a t e g y  adopted by t h e  Indian p lanners .  This  s t r a t e g y  has 
a l s o  given r i s e  t o  c e r t a i n  prob1.ems. The essence of  t h e  appropch can be 
descr ibed  q u i t e  simply. Future demands f o r  i n d u s t r i a l  products  a r e  e s t i -  
mated on t h e  b a s i s  o f  p ro jec t ions  of planned income growth. These demands 
a r e  c l e a r l y  f a r  i n  excess of what can be f inanced by expected expor t  earn-  
ings  e s p e c i a l l y  when import requirements of i n d u s t r i a l  matcrj.:ls which 
c a n ' t  be produced i n  India  a r e  taken i n t o  account. Therefore, India  w i l l  
have t o  produce a  l a r g e  po r t ion  o f  he r  own requirements.  Furthermore, i f  
t h e  econolriy i s  t o  reduce i t s  dependence on fo re ign  a i d  by some p a r t i c u l a r  
t a r g e t  d a t e  (1975)~ it  is  necessary t o  undertake a  massive bui ldup of i n -  
d u s t r i a l  capac i ty ,  p a r t i c u l a r l y  i n  t h e  i n d u s t r i e s  producing c a p i t a l  goods 
and bas i c  i n d u s t r i a l  ma te r i a l s ,  Only i n  t h i s  way can t h e  de~pndence  on 
imports f o r  f u t u r e  inc reases  i n  t h e  consumption of  i n d u s t r i a l  products  be 
r ~ d u c e d .  Since t h e  market i s  l a r g e ,  t h e r e  should be no bas i c  economic 
reason f o r  excluding any indus t ry ;  a l l  can even txa l ly  be developed i n  eco- 
nomical s i z e d  uni t s .  It i s  t h i s  gene ra l  approach t h a t  has l e d  t o  t h e  
heavy emphasis on metals ,  machinery and che~jca1 .s  i n  t h e  Second and Third 
Plans and t o  t h e  proposals  t o  continue t h e  emphasis i n t o  t h e  Fourth Plan. 

68. This approach has a l s o  l e d  t o  a  p a r t i c u l a r  way of looking a t  
p r o j e c t  s e l e c t i o n  and appra i sa l .  The emphasis on t h e  need t o  bui ld  indus-  
t r i a l  capac i ty  t o  meet p re sen t  and f u t u r e  requirements and the  awareness 
of t h e  g r e a t  magnitude of t h e  t a s k  have tended t o  d i v e r t  a t t e n t i o n  from 
t h e  sequen'ce i n  which p r o j e c t s  a r e  undertaken, t h e  choice among a l t e r n a -  
t i v e s ,  and o t h e r  short-run problems involved. P r o j e c t  s e l e c t i o n  i s  o f t e n  
considered obvious - simply a  mat te r  of meeting requirements.  Considera- 
t i o n ?  of c o s t s  a r e  o f t en  secondary and any d e t a i l e d  a n a l y s i s  of a l t e r ~ a t , i v e s  
superfluous. 



65). While we hold no b r i e f  Yor t h e  rrtfi-nement, of appr:!.i::al pro- 
cedures f o r  t h e i r  own sake ::nd c ~ r t a i n l y  recongizc t h a t  sr:n:;i.hle p ro jec t  
~ e l r c t ~ i o n  may indeed requ i re  a minimum of economic :l.n..il.ysi:; i l l  many 
cases ,  we do be l i eve  t h a t  i n  genera l  t h e  neglec t  of apparent short,-term 
~roblcrns  nay  ser io l i s ly  c n d a n g ~ r  long-trrm goals .  It i s  unl i .kr ly Indi,? 
cnn f inance and administer  a l l  t h e  indus t ry  the  planner3 bel.icvf: t o  be 
necesyary by 1975. The l i m i t a t i o n s  of foreign exchange and o f  dome~t,ic 
s k i l l  and experience impose t h e  necess i ty  f o r  choice,  and the  correct,  
econ0mi.c choice i s  not  always obvious. klhile we do not  d i s n ~ r e o  with 
tho  aim of' developing c a p i t a l  goods i n d u s t r i e s  a t  t h i s  t i v e ,  Lrn ? r c  i:-.- 
, ~ _ ' ~ - ~ ~ d  with t h e  need t o  h e  more selective qntl t o  give w ~ c h  ;;rr:?.tcr 
rhrnight t o  ec,ono~?ic considerat ions.  This advice i s  most re7.e-r:~.nt, t o  t he  
7 e l ec t ton  and appra isa l  of  public  s e c t o r  indus t r ia .1  pro,jects.  

B. The Se lec t ion  and A ~ ~ r a i s a l  of Public Sector  1ndustr ia . l  Pro.iccts 

70. The process of t h e  s e l e c t i o n  and a p p r a i s a l  of public  s e c t o r  
i n d u s t r i a l  p r o j e c t s  h a s  been n e i t h e r  uniform among p r o j e c t s  nor s t n t i c  
over time. P ro jec t s  have o r ig ina ted  and have been s a n c t i o n 4  i n  d i f -  
f e r e n t  ways i n  the  pas t  and as experience hac accumulated n ! l r ;  ?roSlernr 
a t t r i b u t a b l e  t o  pas t  p r a c t i c e  have become apparent ,  t h e r e  ha: h e w  a 
growing awareness of t h e  need t.o improve the  procesc. In e m p  of t h e  
more recent  p r o j e c t s  t h e r e  i s  evidence of t h i s  concern a.5 e r o V ! ~ ~ i - c  f a c -  
t o r s  have been given more en~phasir than  formerly. Other evidence of 
change i s  t h e  e f f o r t  now underway t o  ezt ,abl ish a uniform procedure f o r  
conduct,ing and evalua t ing  f e a s i b i l i t y  s tud ies .  11 However, :.ctual. 
chanzes i n  t h e  process hlve not  y e t  heen extens ive  and we b e l i ~ v e  t h ~  
following descr ip t ion ,  based on t h e  miscion 's  o b ~ e r v a t i o n s  2 t  t h e  
time of i t s  v i s i t ,  i s  s t , i l l  substant,ialljr  c o r r e c t .  

71 .  b h i l e  the  process of se l ec t ion  and appra i sa l  tends t o  va ry  
from case t o  case,  t h e  main l i n e s  a r e  f a i r l y  c l ea r .  P ro jec t s  genera7ly 
o r ig ina te  from a cons idera t ion  of phys ica l  requirements and a r e  f re -  
quently a l t e r e d  before completed 2s t h e  est imnter  of requirements >.re 
changed. Al terna t ives  a r e  seldom considered sys temat i ca l ly  and r a r e l y  
considered a t  a7.1. Projec t  r e p o r t s  vary g r e a t l y  i n  scope. Technical 
aspects  a r e  usua l ly  covered though o f t e n  incompletely, and t h e  economic? 
of t h e  p r o j e c t  a r e  r a r e l y  considered. The loca t ion  of p ro jcc t s  i s  i n -  
fluenced more ofton by n po l i cy  of spreading p r o j e c t s  among the  S t a t e s  
than by an economic appra i sa l .  Approval i s  o f t e n  given before n d ~ t l i l e d  
p r o j e c t  r epor t  has been prepared. 

1/ : 'Fe&s ib i l i t y  Studies f o r  Public S:.ctor  project^" - Committee on - 
Plan Pro jec t s ,  Planning Commission, January 1966 (Dra f t ) .  



7 2 .  The major emphasis i n  p ro jec t  se lec t ion  i s  on meeting physical  
requirements. The existence, present o r  prospective, of a need f o r  cer-  
t a i n  products seems t o  be generally considered s u f f i c i e n t  evidence of t h e  
economic d e s i r a b i l i t y  of es tabl ishing t h e  necessary production f a c i l i t i e s .  
It appears t h a t  l i t t l e  o r  no account i s  taken of t he  f a c t  t h a t  t h e  re turn  
on investment (bas ica l ly  t he  value produced i n  r e l a t i on  t o  co s t )  might vary 
widely from case t o  case and t h a t  consequently, given any pa r t i cu l a r  s e t  of 
prospective product needs, t h e  investment choices, or ,  a t  the  very l e a s t ,  
t h e i r  time phasing might be qu i te  d i f f e r en t  i f  r e tu rn  on investment ra the r  
than physical  need were t he  c r i t e r i o n  of choice. Ln e f f ec t ,  an input-output 
t ab l e  in purely physical terms appears t o  have been the  guide t o  investment 
planning without reference t o  the  r e l a t i v e  values and costs  of t h e  inputs  
and outputs involved. Parenthet ica l ly ,  it i s  a l s o  apparent t h a t  given such 
an impl ic i t  o r  e x p l i c i t  frame of reference, possible export demand or  import 
supply could hardly f igure  i n  the  choices except possibly a s  an afterthought.  

73 .  Estimates of requirements a r e  made by spec ia l  Government cornmit- 
t ees ,  min i s t r i e s ,  consulting groups and, more recently,  by planning groups 
including members from Government and industry (p r iva te  and publ ic)  s e t  up 
t o  work out deta i led  projections within the  general framework of the  Fourth 
Plan. This work has, a t  l e a s t  i n  recent  years, been coordinated by t h e  
Planning Commission. 

74. Long-term projections of spec i f i c  requirements a r e  d i f f i c u l t  t o  
make under any circumstances. This is espec ia l ly  t r u e  i n  a rap id ly  chang- 
ing i ndus t r i a l  environment, so it i s  not su rpr i s ing  t h a t  est imates have 
been revised frequently. On t h e  o ther  hand, it i s  our impression t h a t  i n  
t h e  pas t  many est imates were made on a f a i r l y  supe r f i c i a l  basis .  I f  tech- 
nique has improved, t h e  necessary information required t o  make reasonable 
fo recas t s  is  s t i l l  inadequate. In t h e  case of recent  est imates made by 
Planning Groups fo r  t h e  Fourth Plan we have noted t h a t  limiked avai lable  
information about ex i s t ing  capacity of ten  made it v i r t u a l l y  impossible t o  
make a r a t i ona l  appraisa l  of fu tu re  requirements. A s  t h e  i n d u s t r i a l  eco- 
nomy grows more complex, there  w i l l  be an increasing need fo r  be t t e r  i n -  
formation on ex i s t ing  and planned capac i t i e s  on which t o  base investment 
plans fo r  individual  projects .  Pa r t i cu la r ly  where heavy investments with 
long ges ta t ion periods a re  involved, it w i l l  be necessary t o  consider 
industry-wide developments with more care t an has been t h e  pract ice  i f  

19 serious misallocations are  t o  be avoided. , 

1/ - An example might be t h e  development of heavy forging capacity t o  meet 
spec i f i c  demands of ex i s t ing  and planned pro jec t s  a s  they come i n t o  
production. The forecas t  of fu tu re  demand f o r  f l a t  ro l l ed  s t e e l  
products would be another example. 



75. Al.t,hough some type of p r o j e c t  r epor t  is  prepared f o r  a t  leas t ,  
t h e  i n i t i a l  s t a g e s  of a l l  p ro jec t s ,  t h e r e  i s  no uniform prn.r,ti.ct?. The 
r e p o r t s  vary considera.bly i n  scope a d  ri.gor, and dcc.i.si.ons t o  proceed 
wi th  a  p ro jec t  do not  appear t o  depend on any s e t  s tandards  of p r o j e c t  
appra i sa l .  In some cases on1.y a  rough f e a s i b j . 1 j . t ~  s tudy i s  made before 
embarking on t h e  p ro jec t ;  i n  o the r  cases  t h e  dec is ion  followc t h e  prPp- 
a r a t i o n  of f a i r l y  d e t a i l e d  though of ten  incomp3 et,e report)s.  

76. The circumstances under which t h e  r e p o r t s  a r e  p r e p a r ~ d  vary 
considerably from case t o  case.  In  a  number of cases  d e t a i l e d  r e p o r t s  
have been prepared f o r  p r o j e c t s  t o  supply s p e c i f i c  p a t t e r n s  of produc- 
t i o n  - t h e  p a t t e r n  u s u a l l y  being determined by some -- ad hoc 5overnmtnt 
commit,tee. This  was t h e  case  wi th  t h e  Heavy E l e c t r i c a l  p l a n t  a t  Rhopal. 
The Heavy E l e c t r i c a l  Equipment Committee (195,!1/55 ) s u r v e g ~ d  e x i s t i n g  
capac i ty  and requirements and determined what t h e  proposed S t a t e  en te r -  
p r i s e  should produce. The c  s u l t a n t s ,  A E I  (uK) ,  t hen  designed a  p r o j e c t  
t o  meet these  requirements. S imi la r ly  t h e  r equ i remcr t .~  Tor machine 
t o o l s  were determined by t h e  Engineerj ne Capacity L;uncjr 'hmmittec 11954) 
and a review of t h i s  corrrr~iittee'~ work on heavy machiqe t o o l  r e q u i r c i n e ~ + ~ ~  
(1961) provided a bas i s  f o r  the  desien of the  heavy machine t o o l  plsnt, o" 
the  Heavy Engineering Corporation. More r ecen t ly  t h e  Corunittce on the  
Establishment of a  Second Centra l  Foundry Forge Plant  (1963) determined 
the  need f o r  add i t iona l  capaci ty  f o r  l a r g e  forgings and a p r o j e c t  t o  meet 
t h i s  need was designed by a consul t ing  group - i n  t h i s  case  Heavy Elec- 
t r i c a l ~  ( ~ t d . ) .  In a l l  t h e s e  cases  t h e  need t o  meet requirements zppears 
t o  have been the  dominant considerat ion.  The c o s t s  involved and the  
a l t e r n a t i v e  of importing a t  l e a s t  some of t h e  requi red  products  were not  
se r ious ly  considered a t  t he  time t h e  p r o j e c t s  were drawn up. ;/ Cer tz in ly  
requirelnents a r e  a v a l i d  cons idera t ion  bu t  not  abs t r ac ted  from c o s t s  arid 
a l t e r n a t i v e  means of s a t i s f y i n g  them. 

77 In  t h e  case of f e r t i l i z e r  t h e  requiremen.ts had been est imated 
by a  s p e c i a l  committee and by t h e  ministry.  31 The quest ion a t  i s s u e  
was t h e  loca t ion  of new capaci ty.  The F e r t i l i z e r  Production Committee 
was e s t ab l i shed  i n  13SL t o  suggest l o c a t i o n s  f o r  new capaci ty  i n c l u d i l g  
est imates of economlc c a p a c i t i e s  a t  each l o c a t i o n  and rough c o s t s  of  pro- 
duction. These rough l l f e a s i b i l i t y "  s t u d i e s  ap a r e n t l y  provided t h e  h?sis  
f o r  procecdilg with th?  p r o j e c t s  recommended. ~ u h s e q n m t ~ y  another  

1_/ See Appendix I. 

2 /  This appears t o  be l e s s  t r u e  i n  t h e  recent  case of t h e  Second Foundry - 
Forge p ro jec t .  

3/ The Standing Committee on Manure and F e r t i l i z e r s  of t h e  Government of - 
India  1954, and t h e  Ministry of Agricul ture.  

/ '(angal, IJoyveli and Trombay. Detai led r e p o r t s  on t h e  l a s t  two were 
prepared a f t e r  p r o j e c t s  were approved i n  p r inc ip le .  In t h e  case of 
Trornbay f inancing by US a i d  made a d e t a i l e d  r e p o r t  necessary. 



croup, t b c  Fcrt.il.i :>cr T~chnic : r l  Clool~,.il-t.rrs (1953), r.ap:: gi.vrn tr1lr> +;::.k of 
det,crmi r.ing t,hc best, 1-ocati.on f o r  n f c r t , i l  i zer plant wi t , k . in  cnch 7t;itc. 
:Iy n 1-t.su7.t. p r o j c c t , ~  r d c r c  rt-.conl~cndrd i n  loca.t.i9nr wi.t,houi; ?cc:r?:.r: t.0 

ci.t.her rnr.1 m 2 t ~ r i n l . r  o r  markpts. Thc pro,nrrFs i n  imp7 ~ m c 7 n t ~ j  n g  t,hr pr0.j - 
ect,s has been slorr :!nd r - ~ i t h  t h e  ~ r o w i n g  recognit,ion of  t,hr irrport,:j.-rr' o f  
thc  econon!ricc involved j.t, i.:: urll' kcl;l. t,h:lt. t,hose with poor Iocnt,.ior:: not, 
a l rcady rtori-cd w i l l  br b u i l t .  $ Thc I\Inyveli Ligni tc  project,  i s  ~roi : , l ler  
case  whorc a rough prel.iminary f ca . su ) i  l j  t y  .st,~ldjr provided t l - ~ 5  h?ri c f o r  
~ i p p r n v i n ~ ;  t,?!c project.. In thj.s c n ~ c  t h e  consul.tants,  Porrca! l - D l l f f r , ~  (TTY) , 
xcrc  ;i::ked ho7.1 bes t  t,o develop t,hc l i g n i t , e  rcsourcrs  nl; TJc:,ve1.S.; po:;ci.bl~ 
a l t . e r~ . - l t i vea  t o  Neyveli were not at. i s s u e .  21 

78. J u s t  3s p r o j e c t s  have f r equen t ly  been select,ed t o  f u l f i l l  r e -  
cpirc,ments without  sc r ious  consic'eration of c o s t s  o r  al t ,erna. t ives,  so t h e  
l o c a t i o n  of p l a n t s  has o f t e n  been chosen so  a s  t o  spread puillic s e c t o r  i n -  
dus t ry  amon2 t h e  indiv idual  s t a t e s  with only a secondary concern, i f '  any, 
f o r  the  c o s t s  involved. The s tud ies  of t h e  F e r t i l i z e r  Tech!-ii.c\il. ,-ornrri!;tec 
have been c i t e d .  The f i r s t  heavy electr j -cal .  pla.nt wa.s lor?.tcd a t  Rhopal 
r a t h e r  than a t  a more economical1.y d e s i r a b l e  s i t e  hecause of th.: preference 
given t o  Madhya Pradesh. In  sel-ect ing tJie -;St,es f o r  the  three: ncw heqv-y 
el.ect.rica1 p l n t s ,  tlie Techr.i c a . 1  Cornl??ittec OT, Heavy E l c c t r j < - n l  P r o j a r t s  was 
direc+,ed t o  conform t o  t h c  Government (iecjsj.ol? t.hat, "pu.bl?c ~ e c t ~ o r  p r o l e c t s  
s!::o~;ld, t o  t h e  maximurn est.cnt p o s ~ i - h l e ,  be 1oc:tted i n  a r cas  i r !  which indus- 
trjr!. devel.opmcrrt, has hccr: l ? ~ - i ? ~ f  Szhir~d and a reas  which a r c  indus t r j . a .11~  3/' " congested should be ?voided. 'I , T h p  locr~t ior !  of Hindu~t~an  I%chine Tools 
p l an t  171 was qovfined t o  t h e  S t a t e  of Punjab. In t h e  case  of t,lic shopal  
p l a n t  a loca t ion  study was made by t h e  consult,~.nt,s who estin?at,ed t h a t  r e -  
aLuired workkg c.~-pit.ql would hc? increased 10-205 because of t h e  selectLon 
of t h e  Ehopa7. ~ i t ~ e .  A f a i r l y  c o m ~ l e t ~ e  1oca.tion s tudy was made f o r  !!indust,zn 
I-lachine Tools p l a n t  I71  which showed t h a t  1. 10cat~ion  i n  the  Poona area would 
have been prefer9-Slc but  t h a t  t h e  a d d i t i o n a l  t ransport ,  cos t ?  ir~volvcc? i n  51-:c 
locqt . ion  se l ec ted  a t  P in jore  w r r  not  i n  themselves very  s i g n i f i c a n t  j.n r e l a -  
t i o n  t o  t h e  va lue  of t h e  product t o  be produced. 4/ Tn t h e  ~ . - r c  of t h e  t h r p r  
new heavy e l ec t r i ca .1  p l a n t s  t h e  mission i s  not  awa.re t h a t  any ?conomic st,ud-?'~es 
were made of t h e  loca t ions  se l ec ted .  

79. Tf t h o  report,s a r e  l imi t ed  by i n t e n t i o n  i n  some r r s p r c t s ,  they 
a re  o f t en  d e f i c i e n t  i n  o t h ~ r  respects  f o r  reasons not  conipletely c l e a r .  
Some, inc luding a11 those  we have seen o r i g i n a t i n g  i n  Eastern Ehrope, a r e  

I/ For a d iscuss ion  of recent  developments i n  the  f e r t i l i z e r  indus t ry ,  s ee  - 
Apperldix I V .  

2/ See Appendix 11. - 
3/ Technical Committee on Heavy E l e c t r i c a l  Projec ts .  Report, on the  l.ocat,ion - 

of t h e  two heavy e l e c t r j - c a l  p r o j e c t s  and t h e  High Pressure F o i l e r  Planl; 
(1960). 

1 Report on the  Se lec t ion  of  a S i t e  f o r  a Machine Tool Factory i n  t h e  - 
Pun j ab, FI5 ndustan Machine Tools, 1961. 

5/ Hardrrar (u.P. ), Hyderabad (Andhra ) and Trjchinopoly (Madms) . 



purely engineering reports and include no f inancial  analysis. It may 
be presumed t h a t  these have been supplemented by some s o r t  of f inancial  
appraisal, but t h i s  i s  not clear.  In other cases f inanc ia l  runouts and 
calculations of re turn are included and i n  more recent cases we have 
noted t h a t  some at tent ion hnr a l s o  hccn given t.n forci;:n exchange s:~ving:. 

80. On the basis of what we have been able t o  observe we would 
have t o  conclude tha t  the  standards of project preparation have not 
been adequate. Reasonable e f fo r t  has been devoted t o  the preparation 
of the technical aspects of projects. Mistakes i n  t h i s  area have been 
made and must be expected. A s  experience grows, so  w i l l  the a b i l i t y  
t o  improve technical evaluation. On the other hand, the managerial, 
f inancial  and economic aspects of projects  have generally been neglected 
and t h i s  has been in par t  responsible f o r  d i f f i c u l t i e s  subsequently en- 
countered. An inadequate project report  does not ensure f a i lu re  any 
more than an excellent report  ensures success but it cer ta in ly  makes 
successful implementation more d i f f i c u l t .  When such large sums are  in- 
volved as i n  many of the public sector  projects, it i s  only sensible 
t o  take a l l  reasonable care t o  appraise the probable consequences of 
the investment before making it. 

81. The process of approving a project appears t o  vary from case 
t o  case. As already mentioned t h i s  is sometimes done on t h e  bas i s  of 
only a rough preliminary report; i n  other cases a detailed report  i s  
used though it i s  not c lear  t o  what extent the commitment may have 
already been made by the time the report i s  commissioned. On the other 
hand, t he  approval in principle t o  proceed with a project  should not 
imply t h a t  there are  no important decisions l e f t  as t o  product mix, 
s i ze  and leve l  of costs. In fac t ,  a major cr i t ic ism of what we have 
observed of the approval process is t h a t  even given the incompleteness 
of many project reports  there has been a f a i lu re  t o  make f u l l  use of 
the material t h a t  is  prepared. In the case of the most complete proj- 
e c t  report  we have seen, the report  f o r  the Heavy Elec t r ica l  Plant a t  
Bhopal, the extremely poor f inancial  r e su l t s  were s e t  down i n  de t a i l .  
The need t o  import a substant ia l  amount of current needs was also 
pointed out. That the project was not rejected,  o r  a t  l e a s t  substan- 
t i a l l y  a l tered can only mean t h a t  the Government was not s r iously con- 
cerned with f inancial  o r  economic c r i t e r i a  a t  t h a t  time. &? 

. 82. Similarly i n  the case of the Neyveli Lignite project the  rough 
preliminary report  prepared by Powell-Duffryn provided the basis f o r  
questioning the decision t o  go ahead with an integrated project on 
economic grounds. What is more, members of the Technical Committee s e t  
up t o  review t h i s  report raised many relevant questions regarding the 
assumptions used f o r  prices and costs. Yet these were never followed 
up. 21 One can only conclude tha t  a t  l e a s t  a t  the time t h a t  these and 
other large projects were being analyzed there was f e l t  t o  be no need 
t o  be concerned about f inancial  and economic aspects. These would 

1/ See Appendix I. - 
2/ See Appendix 11. - 



apparently take care of themselves given time and the s i z e  of the Indian 
market. The need t o  reduce dependence on imports was su f f i c i en t  j u s t i -  

1 7  f icat ion.  - 
83. Some of the d i f f i cu l ty  would seem t o  l i e  i n  the nature of the 
approval process i t s e l f ,  Final approval of new projects or  subs tan t ia l  
investments must be obtained a t  the Cabinet level .  In some cases approval 
in principle is given t o  proceed with the development of a project subject 
t o  subsequent approval of detailed project plans. Such an approve1 may be 
based on a rough pre1imina.r-y appraisal. This was the case when the Heavy 
Industry Committee of t h e  Cabinet approved the proposed plan fo r  develop- 
ment of the  Neyveli Lignite Project as described in Appendix 11. :/ Ap- 
provals are  a l so  given t o  proceed with projects according t o  plans and 
estimates developed in more de ta i l .  This is probably the more usual case. 

81r. The s t a f f  work on which these decisions is  based appears t o  be 
carried out by various ad hoc committees s e t  up f o r  the purpose. Some - 
are composed of t e c h n i c a  and indus t r ia l  experts given the  task of assess- 
ing the f eas ib i l i t y  of specif ic  project proposals. The Standing Panel of 
Technical Experts which reviewed the Powell-Duffryn report  on Neyveli is 
one example; the Ghandy Committee s e t  up t o  evaluate the a l te rna t ive  pro- 
posals f o r  the establishment of a heavy engineering plant  is  another. 
However, perhaps more typical  are  committees made up of representatives 
of the ministries involved and the Planning Commission, including some 
technical members. Such was the Lignite Project Coordinating Committee 
which reviewed the report  of the Panel of Technicdl Experts on the Neyveli 
project  and approved the plans t o  proceed with the project.  A more recent 
exanple is  the committee s e t  up i n  1963 t o  review the  proposals f o r  estab- 
l ishing a second foundry forge project. In  addition t o  the committee re- 
view and possibly in connection with it, it i s  necessary t o  obtain approval 
of the Planning Commission and, recently, the Project Coordination Division 
of the ITmistry of Finance before a project  i s  f i na l ly  approved. 

85.  It appears t o  us t h a t  the system is  more sui ted t o  obtaining con- 
sensus among the ministries involved than t o  analyzing the projects under 
review in any depth. The secretary members of the dornmittees are very 
busy o f f i c i a l s  and the s t a f f  support would seem t o  be rather  ljmited. It 
a l so  appears t ha t  although administrative o f f i c i a l s  and, t o  some extent,  
technical people are well represented in the committees, the economic s ide  
tends t o  be neglected. The Planning Commission seems more concerned about 
whether projects conform t o  the plan than with the economics of the  proj- 
ects  themselves. It is  possible tha t  t h i s  aspect i s  being given increasing 
at tent ion by the Project Coordination Division of the Ministry of Finance. 

1/ Yet the import savings aspect of projects does not appear t o  have always - 
been considered with par t icular  care. For example, considering gestation 
time and heavy requirements for  current imports of components it will 
take many years before the heavy e l e c t r i c a l  plant a t  Bhopal produces any 
net  import savings. This prospect was not obscure a t  the time the proj- 
ec t  was approved. 

2/ Appendix 11, para. 15. - 
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may be i n  t he  process of change. Cer ta inly  the re  i s  an announced policy 
t h a t  p ro jec t s  should earn a re tu rn  of 10% or more. However, it i s  our 
impression t h a t  t h i s  c r i t e r i o n  i s  not y e t  being general ly  applied t o  
investment decisions.  In the  cases we have observed decisions seem t o  
have been made l a rge ly  on the  bas i s  of the  assumed need t o  manufacture 
t h e  product i n  t h e  country and an assurance t h a t  t he  p ro jec t  i s  techni-  
c a l l y  feas ib le .  There has generally been a minimum of concern with 
f i nanc i a l  o r  economic aspects. Although economic analys is  i s  c e r t a i n ly  
no assurance of r a t i ona l  decisions,  without a ser ious  appra i sa l  of t he  
economic and f i nanc i a l  aspects  of p ro jec t s  t he  weighing of such con f l i c t -  
ing considerat ions as  locat ion,  s i z e ,  product mix and e f f i c iency  is bound 
t o  be done i n  a haphazard manner and the  r a t i o n a l  comparison of a l t e r n a t i v e  
expenditures is impossible. 

87. The emphasis on physical  need and the  secondary i!q;~ortance given 
t o  cos t s  leads t o  pract ices  t h a t  tend t o  increase cos t s  above the l eve l s  
t h a t  might be a t t a i nab l e  under Indian conditions. The r o l e  of p ro j ec t s  
as employers, operators of model communities, c a r r i e r s  of i ndus t r i a l i z a -  
t i on  i n t o  t he  more deprived a reas  and an obl igat ion of the  Central  3overn- 
ment t o  provide f o r  each S t a t e  tend t o  c o n f l i c t  with t h e i r  r o l e  as pro- 
ducers. This i s  not  t o  say t h a t  these other  ro les  a r e  not important but 
r a t he r  t o  poiilt out t h a t  any sys temat ical ly  based judgment of t h e i r  r e l a -  
t i v e  importance is  hardly possible unless they can be weighed i n  terms of 
t h e i r  e f f e c t s  on t h e  output produced and i t s  cos t s  of production. It i s  
our observation t h a t  i n  t he  absence of the  d i s c ip l i ne  of the market, o r  
s t r i c t l y  imposed c r i t e r i a  of p r o f i t a b i l i t y ,  the secondary importance given 
t o  cos t s  has permitted plants  t o  be designed more e l a b o ~ a t e l y  and located 
more disadvantageously than necessary and t o  produce a wider range of 
products than necessary i n  an attempt t o  make them f i l l  estimated product 
needs, save imports and d i s t r i b u t e  income a l l  a t  the  same time. We would 
suggest t h a t  these purposes can be served more e f f i c i e n t l y  i f  g rea te r  em- 
phasis i s  placed on t he  cos t  of a l t e rna t i ve  ways t o  meet t he  des i red goals. 



The Implementation of Projects  

88. Projects  a re  of ten  approved i n  p r inc ip le  with t h e i r  Lrple:mta- 
t ion  subject  t o  'ladequate foreign exchange being avai lableff .  
problem of securing finance and arranging fo r  procurement of equipment 
has often involved prolonged negotiat ions and changes in the  cos t  and 
content of the  p ro jec t  i t s e l f .  A s  already noted, the  o r i g ina l  es t imates  
of cos t s  are  of ten  very rough and it is  no t  u n t i l  a c tua l  procurement is  
attempted t h a t  r e a l i s t i c  f igures  a r e  avai lable ;  also,  a s  noted, in some 
cases co s t s  have been increased because of the  pa r t i cu l a r  conditions of 
procurement. 21 Major changes i n  the  p ro jec t  may a l so  be made a t  t h i s  
stage. Designs f o r  t h e  Trombay fer t i J . i .zer  project ,  f o r  example, had t o  
be subs tan t ia l ly  revised when it was decided t o  finance the  project  
through US a i d  which involved procurement i n  the  US. The recent  experi-  
ence with the  Boknro s t e e l  p ro jec t  i s  another example. In  the  case of 
Heavy Engineering Corporation the  whole concept of t e  p ro jec t  was a l t e r ed  

33 mainly as  a  r e s u l t  of the  a v a i l a b i l i t y  of finance. , 

89. The delays, cos t  increases and changes i n  projects  r e l a t ed  t o  
the  source of finance a r e  l a rge ly  beyond the  con t ro l  of the  Indian Gov- 
ernment - but not  en t i re ly .  An important source of delay i s  t he  f a c t  
t h a t  project  repor ts  a re  r a r e ly  up t o  the  standards required by foreign 
lenders. Also t he  procedures involved i n  obtaining import l i censes  a f t e r  
financing i s  approved are  f requent ly  sources of delay. 

90. A s  noted i n  the  previous chapter a  considerable time of ten  passes 
between the acceptance of the  project  repor t  and the  s t a r t  of construction.  
This would seem t o  be re la ted  i n  p a r t  t o  the  time required t o  arrange f o r  
financing but there  a r e  no doubt o ther  causes f o r  delay - organization of 
work force, delivery of equipment a t  s i t e ,  possible problems with l o c a l  
clearance, complicated procurement procedures. No doubt b e t t e r  planning 
could cu t  the  time considerably and i n  f a c t  it would seem t h a t  i n  the  more 
recent  p ro jec t s  the time taken has been much shor te r  (Table 16). It is  t he  
long time required t o  construct  and place i n  f u l l  operation t h a t  should be 
the  cause for  g rea tes t  concern. 

1/ For instance, Neyveli f e r t i l i z e r  p ro jec t  (~ppend ix  11). - 
2/ See paragraph 50. - 
3/ Although t he  Ghandy Commi.btee (1957) had recommended acceptance of - 

the  UK r a the r  than the  USSR plan f o r  t he  development of a  heavy en- 
gineering industry,  the  Government chose t h e  USSR of fe r .  A key fac-  
t o r  was the  l a rge r  mount of ass is tance  the  USSR was prepared t o  give 
a t  t h a t  time (~ppendix  111). 



91. Inadequate preparation and planning has been responsible fo r  
delays i n  project  execution. Reference has already been made t o  the  
generally loose standards of project  reports ,  The complexity and s ize  
of many of the la rge  public sector  projects  require thorough prepara- 
t ion  and a careful  scheduling of a c t i v i t i e s  well in advance i f  c a p i t a l  
and time and manpower are not t o  be wasted - and in these cases the  
scope for  waste i s  very large. In the case of the  public sector  s t e e l  
plants the deficiency i n  the  preliminary studies of s i t e  conditions and 
raw material sources and i n  the  arrangements f o r  anc i l la ry  f a c i l i t i e s  
were causes for  delay. L/ "It was not real ized t h a t  it takes somewhat 
longer t o  develop mines and quarries and t o  es tab l i sh  f u l l y  serviceable 
t r a f f i c  l inks  than t o  construct the  s t e e l  plant proper." 2/ 

92 Recent studies made by the  Committee on Plan Projects of the 
Planning Commission have emphasized the need an scope fo r  t he  more e f f i -  3 cient  programming of construction ac t iv i t i e s .  2 The National Product - 
i v i t y  Council has a l so  provided t ra in ing  i n  modern techniques. There i s  
the beginning of a real izat ion t h a t  project  implementation is  a complex 
technical  problem. It i s  not c l ea r  t ha t  t h i s  rea l iza t ion  has as yet  
spread very widely. 

Changes i n  Projects During Construction 

93 Another fac tor  affect ing performance has been the pract ice  of 
frequently changing the project  while it i s  s t i l l  under construction. 
Some of these changes a r i s e  from deficiencies i n  the or ig ina l  project  
report - items a re  omitted, raw materials found t o  be inadequate, l i m i -  
ta t ions  of s i t e  underestimated, etc. Some a r i s e  from material  shortages 
tha t  necessitate redesign - cement is  bs t i t u t ed  for  s t e e l  as i n  the  
case of the Neyveli f e r t i l i z e r  plant. !? These changes a r e  the r e s u l t  
of technical  and procurement problems and generally do not a f fec t  the  
s i ze  and the capacity of the  project. Another frequent type of change 
i s  the a l te ra t ion  of the stages of construction. It is common pract ice  
t o  plan a f a c i l i t y  i n  a s e r i e s  of stages. In the cases of the  Heavy 
Elec t r ica l  Plant a t  Bhopal and the  Heavy Machine Building Plant a t  Ranchi, 
the  or iginal  schedules were radical ly  changed a f t e r  construction was 

1/ - Programmes of Industr ia l  Development 1961-66, Planning Commission, 
page 2 and page 11. 

2/ S i r  Jehangir Ghandy, "Steel Output Lagging Behind Capacityft, Capital - - 
Survey of Indian Industries,  1962, June 28, 1962. 

3 /  See, for  example, the following s tudies  by the management group, COPP, - 
A review of the Trombay Project, December 1964; and Heavy Electr icals ,  
Ltd. (India), A review of Programming and Reporting, November 196h. 

4/ Changes a r i s ing  from changes i n  the sources of supply as  i n  the  case - 
of the Trombay f e r t i l i z e r  plant generally take place before the s t a r t  
of construction though undoubtedly there  a re  exceptions. 



s t a r t e d .  In  t h e  f i r s t  case  t h i s  was apparent ly  +,he r e s u l t  of a rensscss-  
ment of r e ~ l u i r ~ m e n t s ;  i n  the  second t h e  a v a i l a b i l i t y  of  additional.  credi t ,  
from t h e  USSR w:ls perhaps t h e  key f a c t o r .  A t h i r d  type of change and 
perhaps t h c  most disrupting of a31 is n change i n  t h e  product which t,he 
p lan t  i s  t o  produce and i n  i ts capaci ty  t o  produce i t  made a f t e r  the  p l a n t  
is  under cons t ruc t ion .  Tn tho case  of t h e  Bhopal p l a n t  where such a  change 
was madc ?/ i t  has been est imated t h ? t  completion of t h e  p l a n t  was delayed 
from s i x  months t o  a year .  21 The capaci ty  of t h e  Foundry Forge Plant  of 
t h e  Heavy Engineering Corporation was .?lso changcd during c o n s t r l ~ c t i o n ,  n; 
was t h e  capaci ty  of t h e  mine a t  Neyveli. In  nonp of these  cases was 2 nev 
p r o j e c t  r cpor t  o r  a reassessment of the  economics of t h e  p r o j e c t  made. Tn 
t h e  case of  t h e  Trombay f e r t i l i m r  plant, t h e  product was changed off,er ten- 
d e r s  had been inv i t ed .  

94. This p r a c t i c e  has been s t r o n g l y  c r i t i c i z e d  by t h e  E s t i n a t e s  Corn- 
mi t tee  and the  r ecen t ly  e s t a b l i s h r d  Corrmi t t e e  on Public  U der takings .  21 

49 The Committee on t h e  U t i l i z a t i o n  of E x k r n a l  Assistance , considered thj.s 
of su f f i c i - en t  importance t o  include among i t s  recommendations t h a t  " o n ~ e  a 
p r o j e c t  r epor t  has been prepared and approval and as s i s t ance  have Seen se- 
cured it i s  importan5 t h a t  t h e  s i z e  of thp  p r o j e c t  should no': h r  n l tc red ."  5; 
This, it i s  recognized, r equ i re s  b e t t e r  appra i sa l  work i n  t h e  f i r a t  i n s t ance .  
Indeed, changes can o f t en  be a t t r i b u t e d  t o  inadequate appra i sa l  of t h e  mar- 
k e t  i n  terms o f  type of product o r  i t s  quant,it,y - o r  t o  inadequat,c s tudy of 
t h e  s i t e  o r  of t h e  raw mate r i a l s  a s  t o  quan t i ty  and q u a l i t y .  They may a l s o  
be t r aced  i n  some cases  t o  the  genera l  pol icy  of t r y i n g  t o  supply 2. por t ion  
of requirements from a given source without  p a r t i c u l a r  regard t o  t h e  condi- 
t i o n s  of production ( ~ h o p a l )  and t o  an e f f o r t  t o  "improve t h e  economi~st l  of 
an expensive p r o j e c t  by spreading t h e  overhead ( ~ e y v e l i ) .  

1/ Orig ina l  p lan  vrss s e t  up i n  th ree  phases i n  1958; i n  1959 it was de- - 
tided t o  combine t h r e e  i n t o  a  s i n g l e  phase, double output  and t r i p l e  
t h e  s i z e  of t h e  hydraulic  tu rb ines  and transformers t o  be produced; 
i n  1960 it was decided t o  f u r t h e r  expand p l a n t  and i n  add i t ion  t o  
produce a  new product - steam turbines  ( ~ p p e n d i x  I )  . 

2/ Estimates Committee 1962-63. T h i r t y - f i f t h  Report. Ministry of S t e e l  - 
and Heavy Indus t r i e s ,  Heavy E l e c t r i c a l s ,  Ltd. ( ~ n d i a ) ,  Rhopal, page 23. 

3/ For inetance,  Estimates Committee, op, c i t .  - 
Committee on Public  Undertakings, 6 t h  Report. 
F e r t i l i z e r  Corporation of India,  Ltd., Apr i l  1965. 

4/ Chairman V. K. R. V. Rao, Report dated March 196l.4, - 
/ - Committee Report, page 15, 



Procurement Prohlems 

9 s .  Another important cause f o r  de lay  i n  t he  implementation of 
p r o j e c t s  h a s  been t h e  problem of procuring mater ia lz  2nd equipment 
when needed - i n  p a r t i c u l a r  s t e e l  and imported equipnnnt. This  i s  a. 
reflection of t h e  genera l  fore ign  exchange shortage and t h e  e f f e c t i v c -  
ness of t h e  measures taken t o  cope with it. It i s  t o  be expectcd t h a t  
when t h e r e  i s  a  shor tage ,  someoncls requirements must be cu t .  We have 
noted cases  where t h e  cons t ruc t ion  of publ ic  s e c t o r  p l a n t s  was apprec i -  
ab ly  dela:red because of a  l a c k  of s t e e l ,  and cases where l a c k  of a f o r -  
2ign exchange a l l o c a t i o n  f o r  spare  p a r t s  has c u t  output  f a r  more than  
t h e  c o s t  of the  spares .  These a r e  c e r t a i n l y  cases tillere t h e  va lue  of 
t h e  use of fore ign  exchange was very  high. It i s  conceivable t h a t  t h e  
a l t ~ r n a t i v e  u s e  t o  which it was being put  a t  t h e  time of these  s h o ~ ~ t a g e s  
was even more valuable,  bu t  t h i s  was c e r t a i n l y  not  t h e  c,ase, f o r  example, 
with t h e  fore ign  exchange used f o r  bui ld ing  up excess inven to r i e s  of  
spareF a t  S indr i ,  Nangal, Bhopal and Indian Ai r l ines .  It i s  no doubt a  
d i f f i c u l t  problem t o  a s s e s s  need accura te ly  and a l l o c a t e  sca rce  resources  
e f f e c t i v e l y ,  hu t  t h e  c o s t  of f a i l u r e  is  high. !/ 

96.  Once 3 p r o j e c t  has been a p p r o v ~ d ,  i t s  l e g i t i m a t e  requi rpnents  
of scarce  resources a r e  approved i n  p r i n c i p l e .  However, with t h e  excep- 
t i o n  of items d i r e c t l y  provided under arrangements f o r  fo re ign  firlancing, 
procurement f o r  each item under a l l o c a t i o n  (gene ra l ly  speaking, s t e e l  
products  and imported i tems) must proceed through t h e  usual  channelr .  
Sach e n t e r p r i s e  i s  requi red  t o  submit t o  i t s  admin i s t r a t ive  n i n i s t r y  a  
l i s t  of a l l  items required f o r  t h e  coming s i x  months r equ i r ing  fo re ign  
exchange expenditures. These reques ts  a r e  c o l l e c t e d  by t h e  m i n i s t r i e s  
and submitted t o  t h e  Ministry of Finance which has t h e  r e s p o n s i b i l i t y  
f o r  ~ l l o c a t i n g  t h e  fore ign  exchange. The reques ts  a r e  p rcmnab ly  ex- 
amined t o  determine (a)  whether the  items 2re needed, and ( b )  whpt,hpr 
they  can be procured domestically. To some extent  it i s  poss ih le  t o  
equ3te need t o  the  items l i s t e d  i n  t h e  Det,ailed P r o j e c t  Report - i f  one 
e x i s t s  f o r  t h e  pro jec t .  There may a l s o  be some rough inventory norms 
accepted i n  some cases, bu t  gene ra l ly  primary r e l i a n c e  w i l l  have t o  be 
placed on the  opinion of t h e  en te rp r i se .  The second problem can icvolve 
considerable time and i s  extremely d i f f i c u  t t o  determine with f u l l  rp- 

gard t o  de l ive ry  time, q u a l i t y  and cos t .  C! In a number of cases  t h a t  
have come t o  our a t t e n t i o n  s t e e l  was determined t o  be ava i l ab le  from 
domestic sonrces, whereas e i t h e r  t h e  p a r t i c u l a r  type  of s t e e l  was not  

1/ For a  d iscuss ion  of t h e  problems of a l l o c a t i n g  resources,  s e e  Ad- - - m i n i s t r a t i v e  Control  on Resource Al loca t ions  and Investment. 

2 /  Clearance from t h e  indigenous angle. Ib id ,  Chapter 2. - 



being manufactured o r  t h e  l e v e l  of output was no t  s u f f i c i e n t  t o  supply 
a l l  demands so  t h a t  de l ivery  was delayed beyond any reasonable period. 11 

97. When requests  have passed t h i s  scrut iny,  a foreign exchange 
allotment is presumably made and t h e  en te rp r i se  is  permitted t o  seek 
bids on the  items it wishes t o  import. On the  r e c e i p t  of bids it then 
appl ies  f o r  an import l i c e n s e  agains t  i t s  a l loca t ion .  Problems of t h e  
a v a i l a b i l i t y  of p a r t i c u l a r  currencies may come i n  a t  various s t ages .  
Allocations may be made with o r  without reference  t o  p a r t i c u l a r  curren- 
c ies .  In some cases bids an en te rp r i se  has heen prepared t o  accept ,  
e.g., German conveyors f o r  t h e  Neyveli mine, have had t o  be r e s e c t e d  1/ and new bids sought from another source f o r  currerlcy reasons. , 

98. In p rac t i ce  it would appear t h a t  bids a r e  sought before t h e  
a l loca t ion  i s  assured although the re  may be good reason t o  assume it 
w i l l  be forthcoming on t h e  bas is  of the  need f o r  t h e  p a r t i c u l z r  items. 
We have a l s o  observed cases  where t h e  time required t o  obta in  confirma- 
t i o n  of a l l o c a t i o n  was s o  long t h a t  t h e  v a l i d i t y  of t h e  o r i g i n a l  quota- 
t i o n s  had expired and new bids  had t o  be sought. 

99. The requirement f o r  an en tc rp r ice  t o  cuhait  t h ~  lizt of itoms 
requir ing foreign exchange it w i l l  need over t h e  next six months may 
be a d i f f i c u l t  one when p ro jec t s  a r e  l a r g e  and complex, when u n i t s  a r e  
going i n t o  production a t  d i f f e r e n t  times, when d i f f i c u l t i e s  w i t h  equip- 
ment cannot be an t i c ipa ted  on the  bas is  of experience and when require-  
ments f o r  spares must thus be l a rge ly  guess work. No doubt p r o j e c t  
planning has no t  been of high qua l i ty ,  but  it i s  a l s o  c l e a r  t h a t  t h e  
problems have been d i f f i c u l t .  To ease t h e  procurement emergencies 
which i n i t i a l l y  a r i s e ,  blanket import l i censes  were given some public 
en te rp r i ses  covering a small port ion of t h e i r  usual  requirements. 
These a l loca t ions  could be used in emergencies f o r  t h e  import of any 
type of normally imported items. The usefulness of t h i s  type of l i cense  
a t  the  Nangal f e r t i l i z e r  p lan t  i s  i l l u s t r a t e d  i n  Table 20. The items 

1/ Hindustan Shipyard was forbidden t o  import a p a r t i c u l a r  s t e e l  order - 
because t h e  domestic indust ry  should be able  t o  supply it. After  18  
months, it was determined t h a t  it would not  be supplied domestical ly 
a f t e r  all. The s t e e l  was f i n a l l y  received from abroad t h r e e  years 
a f t e r  the  da te  of the  o r i g i n a l  order. 

The Neyveli f e r t i l i z e r  p lan t  went through a s i m i l a r  experience. Con- 
s t r u c t i o n  was delayed 27 months because of lack of s t e e l .  In  addi t ion  
the  company had t o  make a penalty payment t o  t h e  contrac tor  of R s .  72 
lakhs ( including R s .  42 l a b s  foreign exchange) t o  compensate f o r  e x t r a  
cos ts .  F ina l ly  permission t o  import t h e  required s t e e l  was given; i ts 
c o s t  was R s .  27 lakhs; t h e  value of t h e  l o s s  in production was many times 
t h i s .  The construction of Heavy Engineering Corporation foundry p ro jec t  
and Heavy E l e c t r i c a l s ,  Ltd., Bhopal, was a l s o  delayed by lack of s t e e l  
under s imi la r  circumstances. 

2/ The IJS conveyors f i n a l l y  purchased cos t  15% more. The case of t h e  - 
Trombqy f e r t i l i z e r  p lan t  i s  s imi la r .  



shown were u r g e n t l y  needed f o r  r(!p;\ir o f  t,hc! major prodi~cj.ng unit .s  i n  
t h e  hydrogen p3 an t .  1di t h o u t  t.hc r e p a i r ,  i t  was  i m p o s s i b l ~  t o  ,qpt, t,hri 
unit ,c ur? t o  f u l l  c apqc i t y  p roduc t ion .  T1-1 adrli t ior:  they w c . r r  con:;i~njng 
an apprcci:)Sly l a r g e r  amount of imported p o t ~ ? s s i ~ i r n  hydrox-ide th2.n norm:.11. 
The forr.i.gn exchnngr c o s t  of t,he r c q u i r c d  r e p a i r  equipment, l%!ould S:!VF! 

many t imes i t s  valilc i n  fertilizer produc t ion ,  and t h e r e  1-rac no r ; u ~ , i f . j ~ n  
of g e t t i n g  t h c  Governmcnt t o  ic::uc n l i c t ? n s e  eventual1.y. R F ~ C : . U S ~  91" t h r ,  
i n e v i t a b l e  : ~ d l ; ~ i n i s t r n t i v c  de l ay  involved, t h e  management d c c i d ~ ~ c ~  t.9 i r r l -  

p o r t  a g a i n s t  i t s  b lnnke t  l i c e n s e .  It. i s  our urldcrstanding t h z t  t h e  p r x -  
t . i c e  of i::suinc sucli b l anke t  l i c e n s e s  h ~ s  ' oecri disr:ontinucri. '.!(> would 
wonder whether t h e  efficiency i n  t h e  use of f o ~ e i g n  exchange could be 
i~iiproved. by such a  change. I f  t h e v  i s  f e a r  t h a t  t h i c  small. rip[;rce o f  
freedom. w i l l  b e  misused by the  mantlgernent of p u t l i c  e n t e r p r i s t . ~  by i rn -  
portil-lg what might be procured domes t i ca l l y ,  o r  what is  n o t  a b s o l u t e l y  
e s seu t , i a l ,  t h i . s  o ~ l y  point ,s  t o  t h e  c r i t i c a l  na tu r e  of t h e  rnan~g~rr.,(:?t, problr . :~ .  

100. The procuremenl; problem h2s definitely slowed t h ~  implemeni,ation 
of ;i number of '  p ~ ; . ? :  rb : ,~ ' c t ,o r  ?ya .+  . G : r  r+,,- . ' r~of,eri, t h e r e  have !)cc-::-, c:< rt.:clll- 
t i e s  21?:1 de lnys  i n  ?rocllring needed ec]ui.pmc?nt and rn?.tcrial.; from ;rbro:ld. 
Local. proc~lrement  has a l s o  f r e q u e n t l y  3ecn (:;iff-icult p s r t l y  l~ec;j.use o f  t h e  
i n a b i l i t y  o f  domestic s u p p l i e r s  t o  o b t a l n  imported mater ia . ls ,  componept; 
and p a r t s  when necded. Some of t h e s e  d i f f i c l l l t , i e s  may h e  i d ~ n t i f i l ~ d  wi th  
gene ra l  sho r t ages  01 s p e c i f i c  p roduc ts  such a s  s t e e l  i n  t he  e a r l y  l?'G1s 
and, more recent.l.y, cement. Others  may be re l .? te i l  t o  -:he in~i l . l i1 i . t :~  o f  t h e  
c o n t r q l  system t,o a l low s u 2 p l i e s  t o  s d j u s t  qu i ck ly  t o  spcc i - f ic  dern:1.~3s. 
Recent examplzs of t h e  l a t t e r  a r e  p i g  i r o n ,  welding e l e c t r o d e s  and, par+??-  
ularljr, s u p p l i e s  of s p e c i f i c  p a r t s ,   component.^ 2nd equi?ment r e l p i r e d  f r o n  
abroad f o r  p r o j e c t s  o r  f o r  doi?estic s u p p l i e r s  o f  e:!?li?n'letlt, f o r  proj<:cLs r 

101. The v:.irious prohlems encountered i n  t h e  inpl~rnent,~-ibion of  t h e  
pul l l ic  s e c t o r  indus t , r iF l  prozrnm p o i n t  t o  t h e  problem of managr,ne!it, i t , -  
se3.f. T O  .:one e x t e n t  t h e  answer t o  many of  t h e s e  ~ r o l ~ l e n s  car, i:c pllt, i n  
t 5 r n s  ol improving t h f ?  qanagencnt o f  t h c  program - t h e  p l a n n i ~ g  n:ld n l l  
t h a t  t h i s  en t a i l :  ,..tt t hc  l e v e l  of t,hc Pl.:inning Commission and t ; : c  ~niniz- 
t r i e s  - an6 more e s p e c i s l l y  improving the  msnage~acnt o f  the p r o j e c t s  
themselves.  117 t h i z  s e c t i o n  we s h a l l  d c ? l  with t h i z  l z t t e r  :~c'pcc$. 

1 0 2 .  'v'hc11 major emph:-tsis was pl::ced on i n d u s t r i a l  invc,:-t.:7nnt t,he 
p i b l i c  r r ~ t o r  a t  thr: s t a r t  o f  t h e  7econd P lan  i n  1.355, b o a t  t h e  o r ~ l ~ r  
p u b l i c  s e c t o r  employees wi th  any experience i n  industri .11 i .~~~: l~r? , :~k . i~ i ; i ;  
were t hose  i n  +h? ra i lway  workshops and t h e  ordnance f ? c t , o r i e ~ .  '!ic 
need f o r  t h e  ex t ens ive  t r a i n i n g  of eng ineers  ,anti tcchnjrirln:; w l i ~  cIt?:ln, 
t h e  pace of t e c h n i c a l  t r a i n i n g  W:JS i n c r ea sed  :lnd l a r g e  t r a i n j . 7 ~  t'c!la?c, 
were undcrt.xk~:n i n  connect ion with  t h e  1 , 1 r ~ e  pu1)li.c p r o j e c t s .  .?L con- 
s idera .b l2  rn*iri;~er of young rnen were s e n t  abroad f o r  t r a i n i n g  i n  t h c  chop:: 
of t h e  tec 'nnicxl co l labors t ,o rs ,  and l a r g e  t r a i n i n e  faci l i . t , ie . -  wpre set, 
up a t  t h e  p l m t  s i t e s  t o  t r a i n  o the r s .  

103. The problem of meeting t h c  requirements f o r  ndministr:it,ive -mC1 
manageria l  perconncl  was r a t h e r  d i f f e r e n t .  With t h e  g q n n s i o n  of t h r  



public s ec to r  the  needs would grow rapidly  and the re  would obviously be 
an acute shortage of experienced senior  people. This dimension of t he  
problem was no doubt recognized. That t h e  nature of t h e  t a sk  of managing 
l a rge  complicated i ndus t r i a l  en te rpr i ses  was i n  e s s e n t i a l  respects  qu i t e  
d i f f e r en t  from t h e  usual  administrat ive t a sk s  of Government does no t  ap- 
pear t o  have been so  ea s i l y  grasped. Whereas the  need t o  t r a i n  young 
engineers and technicians was accepted, no comparable e f f o r t  was made 
f o r  t he  senior s t a f f  a t  t op  and upper middle management l eve l s ,  and t he  
t r a i n ing  of personnel f o r  what might be considered i n d u s t r i a l  and f inan- 
c i a l  control  and cos t  accounting was completely neglected. Management 
was not  considered so  much a technical  s k i l l  a s  a matter  of "sound judg- 
ment and executive a b i l i t y "  and these, of course, can only come from ex- 
perience. There appears t o  have been a widespread view t h a t  t he  usual  
administrat ive machinery could be s t re tched t o  take  i n  the  operation of 
the  new en te rpr i ses  and t h a t  a l l  t h a t  was needed was a supply of good 
general administrators.  A s  noted l a t e r  by t h e  Planning Commission t h e r e  
was a lrconsiderable underestimation of t he  management implications of 
l a rge  projects .  If  

lob. On t he  other hand, under t he  ex i s t ing  s a l a ry  sca les ,  it was 
and cont in l~es  t o  be very d i f f i c u l t  t o  a t t r a c t  experienced managers from 
the  p r iva te  sector .  The higher s a l a r i e s  and t he  opportunit ies i n  an ex- 
panding p r iva te  sec to r  are  generally f a r  more a t t r a c t i v e  t o  the  l imi ted  
supply of experienced managers in pr iva te  industry.  The problem of em- 
ploying expa t r i a te  managers was a l s o  d i f f i c u l t  f o r  the  same reason i n  
addit ion t o  a na tu ra l  reluctance t o  use foreign personnel i n  o ther  than 
technical  capaci t ies .  So it would seem t h a t  because a l t e rna t i ve s  were 
not  read i ly  avai lable  and because t he  problem was not  considered s u f f i -  
c i en t l y  urgent t o  make t he  necessary concessions t o  procure managers 
from other sources, the  burden of managing the  public s e c t o r  p lants  has 
been placed i n  l a rge  p a r t  on regular  senior  c i v i l  servants of t he  Centra l  
and S ta te  administrat ive services and the  Railway Board. 21 It was re-  
cent ly  estimated t h a t  Itout of about 800 top posts  i n  54 public undertakings ... over 190 a re  held by serving o r  r e t i r e d  o f f i c e r s  of t he  Central  Serv- 
ices.!' 31 This does not  include an unknown addi t ional  number of posts 

1/ - Third Five Year Plan, page 283. 

2/ Recent exceptions have been the  appointment of a B r i t i sh  general  - 
manager f o r  t he  Durgapur s t e e l  p lan t  and a general  manager f o r  t he  
Heavy Engineering Corporation from the  p r iva te  sec to r .  

3/ Estimates Committee (1963-6b) 52nd Report (Third h k  Sabha), - 
Personnel Pol ic ies  of Public Undertakings, March 196b. 



held by o f f i c c r s  oi" t h r  St,2tc Sovcrninc,nt,s. Tn a s ign i f i c , ?n t  nlm11,cr of 
cases t h c  Gcneral Manager himself i s  a gt-nernl admin i s t r a t ive  o f f i c i a l  
of the  Central Govcrnmcnt and 35 publ ic  undertakings employ serv ing  
o f f i c e r s  of t h e  All-India o r  S t a t e  Services  f o r  t h e  pos t  of' F inanc ia l  
Adviser. &/ 

105. It i s  c e r t a i n l y  understandable t h a t  i n  t h e  e a r l y  s t ages  of  
t h e  development o f  n g r e a t  publ ic  spc to r  indus t ry  t h ?  major burden of 
management i s  c a r r i e d  by t h e  only e x i s t i n g  body of sen io r  o f f i c i a l s  
ava i l ab le .  On t he  o t h e r  hand, t h e  pe r s i s t ence  of t h e  pra.ct,ice of run- 
n ing  l a r z e  i n d u s t r i a l  e n t e r p r i s e s  with gcnernl  adminis t ra tors  subject, 
t o  per iodic  reassignment i c  i t s e l f  a  se r ious  d e t e r r e n t  t o  t h e  develop- 
ment of a reasonably e f f i c i e n t  publ ic  s e c t o r  indus t ry .  The idea  t h a t  
managers of l a r g e  complex i n d u s t r i a l  p r o j e c t s  need special.  s k i l l s  and 
howledge i s  j u s t  beginning t o  be recoenized and as yet h a s  had l i t t l e  
e f f e c t  on a c t u a l  p r a c t i c e .  There i s  s t i l l  l i t t l e  IT... professional ism 
i n  t h e  ( c i . v i l )  serv ice .  The t r a d i t i o n  of t h e  i n t e l l i g q n t  amateur d i e s  
hard.. l1 21 

106. The prohlems c r ~ a t , s d  by using general adminis t ra tors  f o r  corn- 
p l i c n t e d  i n d u s t r i a l  t a sks  are incressed  by t h e  p r a c t i c e  of f r equen t ly  
t r a n s f e r r i n g  managers. This makes it almost impossible f o r  them t o  
l e a r n  enough of each p a r t i c u l a r  job t o  have a t  l e a s t  t h e  chance t o  hc- 
come reasonably competent. A s  was pointed out i n  t h e  Third Plan: 

I'Work i n  p r o j e c t s  a s  we l l  a s  i n  important 
programmes has f requent ly  suf fered  because 
of rapid  t r a n s f e r s  of o f f i c i a l s .  For t a s k s  
of any importance, it i s  e s s e n t i a l  t h a t  t h e  
responsible o f f i c i a l s  s h o ~ l l d  not  only  be se- 
l e c t e d  with care  and s u i t a b l y  t r a i n e d ,  but  
should a l s o  remain long eqough t o  grow t o  
the  f u l l  measure of t h e i r  r e s p o n s i b i l i t y .  
In any major key assignment, a  per iod  of 
l e s s  than f i v e  t o  t e c  yc.rs i s  r a r e l y  s u f -  
f i c i e n t  f o r  producing l a r g e  r e s u l t s .  2/ 

1_/ Op. c i t . ,  pages 1 9  and 20 General Planagers of Rourkela and Rh i l a i  
S t e e l  p l an t s ,  Rarauni Refinery, K i r ib i ru  P ro jec t  of  National  Min- 
era l  Development Corporation and s e v e r a l  u n i t s  of F e r t i l i z e r  Cor- 
pora t ion  of India  included (a s  of March 1964). 

2/ H. K. Paranjape: " P o l i t i c a l  and Administrative Problems of Im- - 
plementing t h e  Indian Plantf ,  Development Plans and Programmes, 
Development Centre of OECD, 1964, p ,  102. 

3/ Third Five Year Plan, page 238. - 



107. Sane idea of t h e  frcquoncy of' changc:: i n  t o p  of'fici-l!s c,:n I-,.. 

g a i n ~ d  from Ta5l .q~ 71 nn:l 2?, in:iic,?t.i.n;: t h e  tl-rerage lr.nzt,h. of servicc. 
fay c:hsj.rnl . t i ,  LT, l~r . r l ra3  nu:-in:i;~c,r:: rind firl~r~c,i.-:l.. -;dvi :cr.r;. Tt .I:ou.?.c' i- lr. 

r-iot:-d t h a t  :I gr.ent rn:>ny o* t.he chnngr,:, I'.r~djcat,ed i n  Tnh3.c 23. took p?.:!:? 
d ~ a . i r g  porlocl.:: o.? cons t ruc t ion ,  ~ h c c ,  ns nnt.ed ahom,  major changes Frcre 
o f t e n  b e i ~ g  mad2 i.n t,he s i z e ,  na tu re  2nd echeduling of t he  p r o j e c t s  them- 
se lves .  In some ca sw  o f f i c i ~ 1 . e  were changed on t h e  grounds of '1.acking 
e f f i c i e n c y ,  but  it i s  our impression t h i s  i s  not  t h 3  genera l  case. Yost 
of t h e  o f f i c i s l s  involved were on deputtaf.ion from t h e i r  otm s ~ M ~ ~ c P : ;  tto 
se rve  f o r  lj.mit>ed per iods  of time. idhen t h e  very d i f f i c u l t .  problems frccd 
by many of t h e s e  e n t e r p r i s e s  a r e  considered, it i s  no t  su rp r i z ing  t h a t  t h e  
Est imates Comml.ttee should complain t h a t  " o f f i c e r s  a r e  n l i t t l e  casual. i n  
t , he i r  approach t o  work because, i f  thev  a.re not  success fc l ,  they  can ? I . W D ~ P  
go back t o  the3.r pa ren t  departments. !/ Ye f i n d  these  view- mozt :iensit.,le. 

108. The Government recognized t h e  se r ious  problems z r i s i n g  from t h e  
shor tage  of management personnel  a s  e a r l y  as 1956 when a n  e f f o r t  w a s  made 
t o  reduce t h e  dependence on deputed o f f j c i . ~ . l s  from t h e  establ j-shed se rv ices .  
In  1957, an at tempt was made t o  e s t a b l i s h  an I n d u s t r i a l  Mm-agement Pool. 
The e f f o r t  w2e no t  a success.  The Pool was t o  recru?.t* 200 candida tes  with 
manageriz.1 experience t o  f i l l  pos t s  i r  public. s e c t o r  ilndcrt?kS.r,nf. Fror 
over  18,000 appl.ica1:-t;; Z I P  trert: s e l e c t e d  f o r  appoir,tment t o  t h e  Pool i n  
1959. Of these ,  however, only 130 accepted the  o f f e r  and a f t e r  Sur ther  
dropouts only 105 a c t u a l l y  held jobs under t h e  program. The Pool had d i f -  
f i c u l t i e s  i n  p lac ing  even t h i s  number, and no rtcruii;nlents t o  thc2 Pool 
were.? made a f t e r  t h e  in j . t , i a l  recruitment, i r  1959. The Pool. f a i l e d  t.o a t -  
t r ~ c t  s u i t a b l e  ex?~ri:n~c.' m.nrzeri?? t2 lcr . t  from w e l l - r n ? ~ : ~ , " ~ d  ? ~ ~ ? ? T ' ! . C C  

in th.c p r i v a t e  s e c t o r  because of t h e  low pay of fercd;  3s an a l t e r n a t i v e ,  
o f f e r s  were made t o  o f f i c e r s  of t h e  c e n t r a l  s e r v i c e s  and even many of 
these  d id  not  accept, because t h e  terms of  employment frequ.ent ly comp?l.ed 
imfavorably with those of t h e i r  parent  s e rv ices .  The e n t e r p r i s e r ,  on the  
o t h e r  hand, were r e l c c t , ~ n t  t o  accept  men who were c o n e i . d ~ r ~ d  ou te ide r s  
and who d i d n ' t  show any p a r t i c u l a r  qu-l l . i f icat ions.  I n  an appraisal .  o f  
t h e  experiment,, Professor  ?. K. Paranjape has p o i ~ t e d  out  t h a t  t h e  scheme 
"suffered fror~r most of t h e  r i g t d i t i e s  a n d  o the r  d e f e c t s  of' a Governvent 
s e r v i c e  wit,hout providing any of i t s  advantages. On t h e  o ther  hand, it, 
d id  no t  have t h e  f l e x i b i l i t y  t h a t  recruitment, by ind iv idua l  publ ic  e n t e r -  
p r i s e s  can have. 11 He recommended p lac ing  t h e  l l responsihi~l  j t y  f o r  r e -  
c r u i t i n g ,  t r a i n i n g ,  developing and promoting managerial personnel  (except, 

, a t  h igher  l e v e l s )  ... squa re ly  on t h e  t o p  managements of t h e  undertakri.r.gs." 
Me ?.loo pointed t o  t h e  need t o  develop procedures f o r  ! 'recruitment and 
promotions and bas ic  plans f o r  s a l a r y  and o ther  remuneration ... l a i d  
down of Government (but )  modeled mainly on business  pract, icc m d  not  on 
t h x t  i n  t h e  c i v i l  service.I1 21 

- -  - -- 

&/ 3stimat)cs Committee, op. ~ i t .  pages 17 and 1.8. 

7/ 9. K. Paranjape - The I n d u s t r i a l  Management Pool., An Admir.istr:lti.ve - 
Experiment, Indian I n s t i t u t e  o f  Public  Administration, New Delhi,  p. 
113. 

3/ B i d ,  page 118. - 



1.00. Crant,ed t h ~ t  t h c  syctcm of  providing manager.: i:: of' cz.it,ic:i.il. 
import,ancc, ~ J C '  t u rn  next t o  t>hc rcla.t,cd questi.on of t,he orr_..?ni.z?tion of  
t h c  managemen-t, of St,at,e e n t c ~ ~ p r i s c s  - t h e  zyst,t?m unclcr ~r?ii.ch m ~ n a g e m ~ n t  
t,:llent i:l 1.1t~il.izcrl ~ n d  clcrvel.onc~d. There. i.s no doubt, thqt, t,l:c impY.t:mcnt,~- 
ti on c C t h s  puh1 . i~  s?ct,or i n d u s t r i a l .  program has :;uffcrc.d bec:.r~:'c, of t h c  
shortage of ~ .xper ienced  and competent managers. 'This was pro'.?I)ly i n -  
evi.t,ahl.e a.nd even tri-th t h e  b e s t  i n t e n t i o n s  and e f f o r t s  i t .  w i l l  t ake  ti.me 
t o  develop the  ta len t ,  needed. However, t h e r e  i s  morc t o  t h ~  proh!~m % 5 a r  
t h i s .  It socms c l e a r  t h a t  t h e  sys t en  wider which t.he t:nterprizes a r e  be -  
i n g  operated - t he  Fray i n  which a u t h o r i t y  and responsibi l i l - ,y  a r c  alJ.ocated 
and performance i s  judged - i s  i1;sel.f p a r t l y  t o  bl.amc f o r  t h e  1ngl:jng per -  
formance. Furt,hermore, t h c  sgr~tem tends  t,o S.nhibit t h e  dcvelnprncnt, oi' 
t h r  addi1,ionnJ m:-~nngcment, -t ,alent needf.? pow 2nd in t h e  fi!t,i:~rc. 

110. The e s s n n t i a l  d e f e c t  of t h e  p resen t  r;:rr+t.n i s  tke manner i n  
which rr>:-ponaihil.it,y ant1 autJlor5 t,y a r e  d i f  fuzed. M c t i . o n ~  a r e  not 
c l e a r l y  ci~>,"11,cd, rc!sponsibi. l i t ,y is not  focused where i t  can he rest, e f -  
f e c t i v e  and au thor j ty  i n  many important matters a.ppears 'o d e p e ~ d  on ? 

consensus. IJnder t h e  system jmportant, dcc?'.zions are made sl.or\rly - t h e  
a u t h o r i t y  of managers i s  circumscribed by rul-es,  r c g u l a t i o ~ ? ~  and t:kc 
~ e e d  f o r  concurrent? i n  many matters .  The system, i~n  ~ h o r t . ,  diff1l::es 
t h e  f ~ m c t i o n s  of  manngcment throughout a f a i r  po r t ion  of t h e  hurs7uc- 
x c y  - a bureaucr.?cy, it n i g h t  bc added, in whi-ch t jcchnicnl  kno7r;l~d:;c 
i s  y e t  t o  r ece ive  fu l l .  r tcognj . t ion.  The system i s  c ~ r t ' a i ~ l y  n e t  onc 
which irlduces productive e f f i c i ency .  

1-17 . On thn  o t h c r  hand, t h e r e  i s  an understandable tendency f o r  
puhl ic  indus t ry  t o  hc 311 thir .gs  t o  a l l  men. No doubt t h e  : ~ i m  t,o have 
nn " e f f i ~ i e n t ' ~  S t a t e  indus t ry  which can earn  even a 1 0 3  r < : t . u r r ,  i.:: E m -  
e r a l l y  accepted - a t  ve rba l ly .  Many of t h e  impl ica t ions  of such 
a goal  a r e  not.  The need f o r  favor ing  more bnchararcl regions,  t .hc pres-  
zure f o r  empl.oyinz personnel  from t h e  S t a t e  wherc: t h e  pl;.nt i s  l oca ted  
?nd, i n  f a c t ,  f o r  t h c  employment of  a. l a r g e r  work f o r c e  than act,ua.lly 
nerded, t h e  d e s i r e  t o  bui3.d modcl communit,ies - a l l  t h e r c  t .wd t o  redyxc 
t h e  economic c f f i c i cncy  of t.he operat ion.  In n.ddition " i n  rr?t.tcr:; J i kc 
recrui tment ,  promotions, purchases and t h e  award of  contract,^, t h c  ern- 
phas is  i s  on maximum f a i r n e s s  t o  a l l .  r a t h e r  than on quick and effcct , ive 
so lu t ions .  There i s  an i n s i s t e n c e  on aiming at ,  a vague. s tandard of per -  
f ec t ion  and j u s t i c e  and t h i s  involves procedure:: which tend on bal.ancc 
t o  be disadvantageous ( t o  e f f i c i e n t  opera t ion) ."  :/ It i s  t h i s  confv- 
s i o n  about aims - t h i s  need t o  r econc i l e  ~ o n f l i c t ~ i n g  goals  i n  a l o o ~ c  
compromise t h a t  seems t o  be i n  p a r t  respons ib le  f o r  t h e  feat ,ures  of the 
syst,em which a r e  most in imica l  t o  e f f i c i e n t  operat,ions. 



1 1 2 .  The  d i f f i c l i l t i e s  i n  achieving success fu l  opc.,r:!t,ion of rindl~:;- 
t , r i x l  cn te rp r i  s e s  under t.hc c o ~ ? t r ? i n t s  imposed on p l a n t  mana.:c~~rt by 
the sy:;t,c.rn o f  proc~iremen t,, personnel pol icy ,  f ina.ncia1 conl;rol 3 r d  . ~ l~ l ! i . t ,  

h . 3 ~ ~  l)!.v-?n d c s r r i h ~ d  i n  d c t s i l  i n  p ~ i h l i c  doc~~mmt,s  over A pv?j.od 0:' t,irnr?. 
7-3 _ * m S  ~ n w - ~  foreign consl.~lt,:rnt,s and I n d i m  scholar:; have exprerl-ctl grzvc: con- 
cern  w i t J l  - t2hic  1)roblcrn; s p e c j a l  c o m i t t ~ e s  h7.w reported on it,. T h s  
Planning Conrnicsi or1 has pronounced whn t chould hc, and t,he E:, t i v n  f e .: 
Committee and t,be r ecen t ly  estnhli.shec! Commi.ttec on Puh1i.c TTndert,:~.kiy~ 
h,2vr s t , ro~lgly cri . t , icized r . r h n t  i s  rind chided the  Governmcnt, f o r  .lot i n -  
pZement,ing rcforms t o  which it had agreed. Throughout thc  theme I ! n s  
becn t h e  urger.t need t o  s t rengthen p l a n t  management and t,o p lace  t h e  
o y ~ ~ l t i o n  of p l a n t s  g e ~ e r a l l y  on a b a s i r  much morc resenb1i .n~ comler- 
c i e l  operoti.on-: thrin those of Government depart rent,.^. It i s  rot .  oiir 
purpose t o  go 3vcr t h e  ground a l ready covered so completely hy ot,hrrr.  1' 
Xot~ever, we would l i k e  t o  draw a t t e n t i o n  t o  t,hp following fea. turec 02 
t h e  present  system which from our observation? seemed t o  5 ? v n  ? pert,ic- 
u l a r l y  seri.ous e f f e c t  on performance. 

s .  !?anagemen5 has generally n o t  Spcn t i e d  c l o ~ e l y  er~ol~gh t o  
t h e  for tunes  of t h e  en te rp r i se .  The per iodic  changcr; 
of senior  o f f i c i a l s  have a l r eady  been mcrtimc.'.. "7 

do not  s e e  hovr it is  poss ib le  t o  operate 1-argc. cornplzx 
i n d u s t r i a l  p l an t s  with any degree of pf f ic icncy i f  a- 
important p a r t  of t h e  management r o t n t e s  Dvery f c r ~  y c 7 r r .  
I n  ~ d d i t l o n ,  it has not  h e m  the  genera l  p r a c t l c e  t,o i n -  
volv? those who wil.1 have respons ib i . l i ty  f o r  opcrnt ing 
a p r o j e c t  with t h e  planning and cieveloprr.on+, of t.he pro:- 
e c t  f o r  which they  w i l l  l a t e r  be respons ib le .  It ~,-ollld 
seem t h a t  t h e  e a r l y  s tages  i n  t h e  developmen5 of 2 p r o j -  
e c t  a re  usua l ly  handled by the  minis t ry ,  and mnn?gendnt, 
with the  poss ib le  exception of n ch.?.irman, i s  no2 dzz-  
ignated u n t i l  l a t e r .  Managers seem of t en  t o  be handcd 
problems which might be p a r t l y  avoided i f  they 5ad 35 
l e a s t  h ~ e n  consulted when t h o  p ro jec t  was beinc con- 
ceived and designed. In recent  yez-s t h e  p rac t i ce  
has changed t o  some extent  3s e x i s t i n g  P - t , e r p r i ~ c s  h n v e  
been given re spo i l s ib i l i t y  f o r  designing, cons t ruc t ing  

For instamce, Paul H. Appleby - Re-examination of Ind ia ' s  Adrniniztrn- For instamce, Paul H. Appleby - Re-examination of Ind ia ' s  Adrniniztrn- 
t i v e  System with Specia l  Reference to Administration of Governmrrlt,Is 
I n d u s t r i a l  and Commercial Enterpr ises  - G O I ,  1956; H. K. Paran,inpe, 
" P o l i t i c a l  and Administrative Problems of Implementing thc  lndi?n  
Planu ..., op. c i t .  

t i v e  System with s p e c i a l - ~ e f e r e n c e  to Administration of Governmrrlt,Is 
I n d u s t r i a l  and Commercial Enterpr ises  - G O I ,  1956; H. K. Paran,inpe, 
" P o l i t i c a l  and Administrative Problems of Imlementinz thc  l n d i ~ n  



7nd o p ~ r a t i n f :  new p lan t s .  R u t  w e n  i n  <-nrlc: oi' t t l r se  
cases t h e  dc lag  i n  t h ~  2ppoirt,ment, of manngcmcnt Tor a 

3/ new p r o j e c t  has been cause f o r  c r i t i c i s m s .  - 
h. 'Che a i i thor j ty  of t h e  general. manager it1 mat ters  i.nt,i- 

mately concerned wi th  t h e  management of  h i s  p l a n t  i s  
constrained by r u l e s ,  procedures and regu la t ions ,  with 
regard t o  personnel, procurc!mcnt and fina.nce. Irie h?v~ ,  
sclcn i.nst:nces where an aggressive management has bcon  
able t o  sus t a in  exceptions t o  t h e  r u l e s  i n  p a r t i c u l a r  
circumstances t o  t h e  apparent b e n e f i t  of t h e  en te rp r i se .  
However, t h e  p o s s i b i l i t y  of crceptionz is not a s u f f i -  
c i e n t  reason f o r  maintainine r u l e s  which have t h c  e f f ~ c t  
of reducing t h e  e f fec t iveness  of management. We would 
poin t  e s p e c i a l l y  t o  t h e  l i m i t a ~ t 5 . 0 ~ ~  imposed on t h e  man- 
ager  by the  requirement t h a t  any expendi t ,ur~  over a very  
small amount r equ i re s  the  approval of h i s  f i n a n c i a l  ad- 
v i so r ,  who i s  genera l ly  a temporary employee not  d i r e c t l y  
rcsponsible t o  t h e  genera l  manager and w i t h  h i s  own sc -  
cess  t o  the  Ministry of Pinnncc from which he has f r e -  
quently been deputed. Not only does t h i s  reduce t h e  
a u t h o r i t y  of t h e  mlnager i n  a. vi t ,a . l  a rea  but  it d i v e r t s  
nt , tent ion from the  use of f inance a s  a management t o o l  
t o  a concern wit11 t h e  cont.ro1 of pe t ty  expendlt,urc?s. 
The requirement of tenders  f o r  the  procurement of even 
m:ir:or items would appear t o  increase  c o s t s  31 gut  of 
proport ion t o  t h e  poss ib le  benefitas of such a procedure 
and may a l s o  f r u s t r a t e  t h e  development of indigenous 
supply of s p e c i a l  i tems. b.1 Thc 1 i r l i ta . t ion  on t h e  man- 
nge r l s  author it,^ t o  promote and compensate h i s  s t a f f  

1/ IIindustan Machine Tools appears t o  be doing t h i s  very  comprehensively - 
and successfu l ly ;  F e r t i l i z e r  Corporntion of India  and Veavy E l e c t r i c 3 l s  
(before  qharat  Spnvy E l e c t r i c c  was s e t  up) have a l s o  been respons ib le  
f o r  designing new p l a n t s .  

2 ?or instance,  i n  t h e  cases  of the  Trombay, Gorakhpur and Namrup pla11ts - 
of the  F e r t i l i z e r  Corporation, t h e  time elapsed between Gover~ment, aF- 
proval  of the  p r o j e c t  and appointment of a general  manager has been 
110, 18 and 8 months, r e spec t ive ly .  This delay has been c r i t i c i z e d  by 
t h e  Committee on Public Undertakings, op. c i t . ,  page 65 .  

3/ A t  t h e  Nangal f e r t i l i z e r  p lant ,  t h c  mission was t o l d  t h a t  every pur- - 
chase exceeding Rs. 25 had t o  be purchased from t h e  lowest of s e v e r a l  
b i d s .  It was estimated t h a t  t h i s  procedure added Rs. 15 t o  t k e  cost, 
of a R s .  25 item. 

k/ Sec Appendix I, para. 64-5, f o r  D r .  L i t t l e ' s  comments on the  tender-  
ing  system. 



and i n  p a r t i c ~ l l a r  t h e  l i m i t a t i o n s  t o  t h e  prompt d in -  
c i p l i n e  of t h e  work f o r c c  make t h e  problcm of  bu i ld ing  
an e f f i c i c ln t  opcrn t ion  an e~t~rcme3.y dif 'f icu1.t  onc. 

c. The system of  Government, a i ~ d i t ,  i s  canother inhi.bit;ing 
f a c t o r .  In  additi-on t,o 8 normxl. c o m e r c i a 1  a u d i t  c a r -  
r i e d  ou t  by char te red  pub l i c  ~ c c o u n t ~ a n t r ,  S o v ~ r ~ r w n ? . ,  
e n t e r p r i s e s  a r e  cubjec ted  t o  a  second audit ,  by t h e  
Auditor G e n e r ~ l .  This  a u d i t  i s  c o n c e r ~ e d  i.r-i.l,h t h e  
p r o p r j e t y  o f  e ~ p e n d i t ~ u r c s  made, n o t  j l ~ r t .  thc f a c t  t h a t  
t hey  were made and accounted f o r  proper ly .  I n  e f f n c t  
it, i s  an evalu;rt,jon o f  p a s t  business  decisj-ons mad? 
by t h e  e n t e r p r i s e  from a  viewpoint which i s  p r i~mar i ly  
concerned wi th  the  c o n t r o l  of expendiLures r q t h e r  than 
o v e r a l l  performance. Management': concern with t h j c  
audit ,  and t h c  c r i t i c i s m  t h a t  can a r i s e  from i t  not  
0n3.y t akes  va luahle  time from opera t ions  but a l s o  d i -  
v e r t s  a t t e n t i o n  from e s s e n t i a l  problems of  performance. 

d.  The l e v e l  of management s a l a r i e s  i n  pub l i c  s e c t o r  e n t e r -  
p r i s e s  i s  apprec iab ly  1-ower than  those  i n  p r i v a t e  s e c t o r  
p l an t s .  This  c r c a t e s  a  problem i n  r e c r ~ i t ~ i n g  and hold ing  
t h e  t a l e n t  rcqui red  t o  opera t?  t h e s e  g r e l t  complex nnt,er- 
p r i s e s .  

11 3. In  add i t i on  t o  t h e  above po in t s  concerned wi th  t h e  orgm,iz;!t.inn. 
of management we have not iced  i n  p a r t i c u l a r  tha t  d i f f i c u l t i e s  i n  ?,be f o l -  
lowing f i e l d s  of management ~ c t i v i ~ y  appear t o  h?ve had inrportant r e p e r -  
cussions on performance: 

a .  Planning of cons t ruc t ion ,  product ion and procurement. 
With t h e  i n i t i a t i o n  of a g r e a t  program of i n d u c t r i a l  - - 

investment, where p a s t  experience i s  an inadequate 
guide, problems of an t ic j .pa t ing  rcquiremenl;:: 2nd co- 
o rd ina t ing  act!.ons a r e  bound. t o  occur - and they 
s u r e l y  have. Recent work of  t h e  Mana~ernent qroup of  
t h e  Committee on Plan P r o j e c t s  of t h e  Planning ?or-  
mission i s  d i r e c t e d  t o  t h i s  problem. This  i s  2 bc- 
ginning of a wider recogni t ion  of t h e  t e c h n i c ? l  s i d e  
of t h e  management problem and an at tempt  t o  h r i n c  
modcrn techniques t o  bear  on it. 

b. Cost c o n t r o l ,  It is  commonplace t o  s ay  t h a t  1ndi:ln 
publ ic  s e c t o r  i ndus t ry  i s  not  s u f f i c i e n t l y  c o ~ t -  
conscious. There a r e  reasons f o r  t h i s  which among 
o t h c r  t h ings  come ou t  of t h e  emphasi:: on phys ica l  
t a r g e t s  and some vague d i ~ t r u s t  of s t r i c t  business  
c r i t e r i a .  Related t o  t h i s  i s  t h e  hachard s t ake  of 
c o s t  accounting and gene ra l  techniques o f  f i n a n c i a l  
con t ro l .  Without knowledge of  t h e  c o s t  of t h e  r e -  
sources  used and t h e  opera t ions  performed i n  some 



d e t a i l ,  it i s  not  poss ib le  f o r  a management t o  a c t  
rnt,ionaJ.ly t o  make t h e  bes t  use of i t ,s  f a c i l . i t i c s  
and I.ahor force .  

c. Personnel p r a c t i c e  and l abor  r e l a t i o n s .  Achieving 
high l e v e l s  of p roduc t iv i ty  r equ i re s  t h e  dcvelop- 
ment of a  well-organized l a b o r  f o r c e  %nt,h an incen- 
t i v c  t o  produce. This j s morr tAan a matt,nr oC pay. 
It involves t h e  r e l a t i o n s h i p s  between l abor  and 
management, t h e  o r g a n i ~ ~ a t i o n  of l abor  i t s e l f ,  systems 
f o r  recognizing outstanding performance and d i s c i p l i n e s  
f o r  i n f r a c t i o n s  of working ru le s .  We have been i m -  
pressed by t h e  d i f f i c u l t  l abor  problems i n  some publ ic  
sec to r  e n t e r p r i s e s  we have seen. There i? PO doubt 
t h a t  some of t h e  l a g  i n  performance can be a t t r i b u t e d  
t o  them. 



TI. General I n d u s t r i a l  P o l i c i e s  

1111. The comments of t h e  previous s e c t i o n  have d e a l t  ~ x c l u z i v c l y  
wi th  p ~ t b l i c  scct.or indus t ry .  In  t h e  c?Ee of t h e  priv:~t*e s ~ c t o r ,  1Govr:rn- 
ment, ac t ion  i s  l e s s  d i r e c t  but ,  never the less ,  very  important b e c a i ~ ~ r  of 
t h e  c o n t r o l  exercised over investment,, p r i c e s  ( i n  some ca.scs) and over  
t h c  a l l o c a t i o n  of forc ign  exchange and sca.rce domestic ma te r i a l s .  The 
syct.cm of physical  con t ro l s  i s  described i n  d e t a i l  i n  another  papi:,. 
Our purpose here  i s  p o i n t  t o  s p e c i f i c  p o l i c i e s  and proccdilres t h a t  tre 
have observed t20 have a pronounced a f f e c t  on t h e  recent, p e r f o r n i ~ n c ~ ~  of  
i n d u s t r y  and on t h e  prospects  f o r  f u t u r e  p e r f ~ r ~ a n c e .  

11.5. The f i r s t  i s  import pol icy .  Fle have a l r ~ a d y  mentioned t h ~  
problem of unu t i l i zed  c s p a c i t y  a r i s i n g  from t h e  shortage of fo re ign  ox- 
change f o r  t h e  import of raw ma te r i a l s  and components. This  hay obvi-  
ous ly  had. a considerable a f f e c t  on performance. liot only ha.ve supply 
d i f f i c u l t i e s  d i r e c t l y  c u r t a i l e d  output ,  but t hey  have id so  l e d  t o  thc  
p r a c t i c e  of maintaining r e l a t i v e l y  high inven to r i e s  bcc::use o f  tile u n -  
c e r t a i n t y  of procurement. We would consider  t h e  shortage of 'lmairlte- 
ndnce importsll as t h e  most important i .miediate problem of Indian induskry. 
1:Je woald a l s o  po in t  o u t  t h a t  it i s  no t  simply a matter  of the volwle of 
mater ia l s ,  co~nponents and spares  t h a t  can be i~npor ted  but  a l s o  a quezt ion 
of' t he  speed wi th  ~ ~ h i c h  t h e  process i s  carri.ed out,. J.?e have been impressed 
5~i t .h  t h e  conlplexi.ty anti slowness of t h e  procedures,  eve!: i n  casco w h r e  
!,hc it?-is, c o n ~ o n c u t , ~  o r  spares ,  were srnxll anti ::,heir vr,la~: t o  out~11.t c;:- 
Lremely g r e a t  - where f a i l u r e  t o  obta in  the i tem would keep id1.e .: zub- 
s t a t i a l  j-nvestment, of s ca rce  c a p i t a l .  Even given t h e  l i ~ i t a t i o n s  of t h e  
o v e r a l l  supply pos i t i on ,  it i s  c e r t a i n l y  conceivable t h a t  more product ive 
use could have been made of t h e  resources  i n  scarce  supply. 

116. We a r e  very much aware of t h e  d i f f i c u l t y  of achieving t h e  most 
e f f e c t i v e  use by admin i s t r a t ive  means. In  add i t ion  t o  t h e  l i m i t a t i o n -  
a r i . s ing  from inadequate kr io~~ledge  of c a p a c i t i e s  and  requi rec~cnt r  t k r e  i:: 
t h e  c o n f l i c t  between cons idera t ions  of e q u i t y  - a l l o c a t i n g  each producer 
h i s  f a i r  share ,  and e f f i c i e n c y  - a l l ~ c ~ i t i n g  more t o  the  more e f f i c i f n t .  
However, even t r i th in  such c o n s t r a i n t s ,  t h e r e  seeme l i t , t l ?  rc.:son f o r  :: 
concentra.t,ion on de-L,iil ou t  of a l l  p ropor t ion  t o  t h e  value of i o r e i ~ n  ex- 
change involved. iIJe have noted t h e  f r u s t r a t i o n  of t h e  producer who ~ u s t  
devote much of t h e  va luable  time of h i s  t op  people t o  a t t e r , ~ p t s  t o  spccd 
up t h e  procurement of t h e  n a i l  f o r  t h e  shoe of t h e  horse wj.thout, i i h i ~ h  
t h e  b a t t l e  i s  l o s t .  C e r t a i n l y  t h e  volume of maintenance imports shou1:i 
be increased even i f  t h i s  must be a t  t h e  expense of r e d u c i ~ g  impo-ts of 
c a p i t a l  goods. In any case,  higher  p r i o r i t y  and f a s t e r  ac t ion  sl?o~tlci be 
given t o  minor items of spare!: and components where procurqment frn~:ucnt,?.3- 
appears  t o  be t h e  f i n a l  s t e p  necessary t o  a c t i v a t e  a plant, o r  a m,achi?c. 

117. The problem of achieving higher  capac i ty  u t i l i z ? t , i o n  i s  not  
j u s t  a ques t ion  of supply; it i s  a l s o  a mat te r  of  i nc reas ing  t h e  e f f i -  
c iency  of p l a n t  opera t ions .  There a r c  a number of f a c t o r s  which i . ~ ? ~ i h i t  

1/ Administrat ive Control on Resource Al loca t ions  and I~lvcstment.  - 



t h e  i111provc:men-l; of e f f ic iency.  Management i s  f r equen t ly  inexperienced 
and i n  many ca.ses simply docs not  knotr how t o  increase  e f f j c i ency .  In 
a.ddit,ion, e n t e r p r i s e s  operate i n  a s e l l c r f -  market protcct ,~rl  frorl f o r -  
eign conipet.ition hy iniport con t ro l s  and froni domestic compnti1;ion by the 
syst:.? nf nll.ocat,ing scarcc  ma te r i a l s  ::r,d fore ign  exchange-T and cont,roll.j-r12 
addi t ions  t o  capaci ty .  P r o f i t s  a r e  generpllly good n.nd taxcc  c r c  high ..-t, 
t he  margin. Increased plant, e f f i c i e n c y  i s  gene ra l ly  n e i t h e r  necessary fo r  
surviv. i l  nor p a r t i c u l a r l y  ,2 t t rac t ive  i n  t h e  l i g h t  of  a l te rnn . t ive  uses  of 
e f f o r t .  A more rrproductivcll  us? i s  o f t en  t o  be found J.n working up t h e  
juct , i fScst ion f o r  a n  incre?.aed a l l o c a t i o n  of scarce  mater ia le  perhapz through 
the  acquis i t ion  of more capaci ty .  Although t h e  increased a v a i l a b i l i t y  of 
suppl ies  would ease t h e  s i t u a t i o n  by taking  pressure  o f f  t h e  ?l locat i .ons 
system, it ir not  t h e  whole answer t o  t h e  p r o h l o ~  of a.chievinz !ligher u t i l -  
i z a t i o n  of cc;p.xit.p. 

113. Ot,her f a c t o r s  which have a f fec ted  both 2chicvcrnent 2nd efficiency 
have heen t h e  manner i n  which Government, anti-monopoly and b2lancrJ r e g i o n a l  
dcvclopment p o l i c i e s  hzvc been implemented. These p o l i c i e s  have genera l ly  
involved I i ~ i t ~ i n g  t h e  s i z e  of p l an t s ,  favoring t h e  app l i ca t ions  of t h e  
smaller and newer firms over those of t h e  o lde r  and b e t t e r  esta6lizhecl ones, 
p:~.rtici . i lnrly those  c o n t r o l l i n z  c? l a r g e  shc?re of t h e  output  of t h e  indus t ry ,  
and ~ p r e a d i n g  i n d u s t r i e s  about t h e  country with p a r t i c u l a r  at tent , ion t o  t h e  
riem2;?cls of indiv idual  s t a t e s  and t h e  need t o  develop t h e  more backward a.reaz. 
\I= would not  argue t h a t  t h e  underlying aims of these  p o l i c i r s  s r e  not  i ~ . p o r t -  
~ n t   if* vq l id ,  but  we r..!o1,7.d quest,ion r.~:?cthcr t h e  p r i c e  has not  been high i n  
term?, of l o s s  in output .  We would x l s o  quest ion hotr e f f e c t i v e  t h e  a c t i o n s  
taken  have been i n  achieving t h e s e  objec t ives .  

119. These p o l i c i e s  have been implemented through t h e  system of indus- 
t r i a l  l i cens ine .  New unit,? h u e  o f t en  been l i censed  with l i t t l e  regard t o  
e ~ o : ~ . q r i e s  of s c a l e ,  market requirements,  o r  loca t ion .  As A r e s u l t  i n  sone 
cases a number of small uneconorniczl p l a n t s  ha.ve been constructed,  i n  o the r s ,  
too  many p l a n t s  of economical s i z e  have been buil t . .  L/ On th?  o the r  hend, 
+,he e f f c c t i v e n e s ~  of t h e  po l i cy  i n  prornotiv:; balanced r ~ ~ i o n 2 . l  dev?lopment, 
appc:ars quest ionable,  and it seems doubtful  whether t h e  concent ra t ion  of 
?conomic power has been reduced. 1/ 

l ,  The q3uminum indus t ry  provides an e?:?mple of small  u n e c o n o ~ i c a l  p l an t s ;  - 
t h e  Thir6 Plan pol icy  on the  paper indus t ry  a l s o  sought, t o  promote small  
un i t s .  In t h e  case of some automotive a n c i l l a r i e s  it appn??? t h a t  t h e  
l i cens ing  of seve ra l  p l a n t s  of economical s i z e  t o  limit market con t ro l  
has r e su l t ed  i n  capaci ty  s u b s t a n t i a l l y  i n  excess of rcquircmcnts.  

2/ I n  h i s  study, Professor Hazari concluded t h a t  t h i s  po l i cy  had no t  been - 
successfu l  i n  d ispers ing  economic power during t h e  period 1?51-58. It, 
seems l i k e l y  h i s  conclusion would a l s o  apply t o  t h e  more r ecen t  periocl. 
T ; ~ T ;  me:aziire of economic power is  based on c o n t r o l  s t  t h c  corpor- tc  l e v e l ;  
government po l i cy  i s  d i r ec ted  pr imar i ly  a t  r e = ; ~ ~ l a t i n &  t h e  share  of in -  
d iv idual  producers i n  t h e  market f o r  p a r t i c u l a r  products.  R. K.  Hazari,  
op. c i t .  



130. Anot,,hcr rc:r!rlt o f  t,hj 7 pol. iey has  been t,hc f r ~ . i l . i ~ r e  t o  mevt 
c a p a c i t y  t a rge t , ? .  Tn Yornc case:; t,he ncv en t , e rpr i : i~ : ;  d 7 i p h .  l r q r c !  J .n-  
tended -to rcducc t.hc ~ h : ~ r e  of t h e  market of t h e  existi.?!: producrr:  
f a i l e d  t o  impl.emcnt, t,hci.r projr2cts.  I n  p a r t ,  t h i c  opperlrc t o  bnvn 
been ':>ecn.unc t h e y  were inexperienced and .Tolmd f a r  grr,nt,r;r dif fi.clll.- 
t i e s  t'11sn t.he c?~t-iblj.shc.d producer:: 7.m.1!-' ".~r? i r  tk.7 ST::  ;::i.t,~l:iti.~n. 
Th-I.r l.ml?l.rJ hc  t r u e  in ?.he c n s r  of c,c.mrlnt 2nd ~ J . i i r l - i  r l i i rn.  T*-1 - b , b ~ >  l.-~t,+,er 
r a s e  t h e  new producers  were t o  be p u h l i c  ~ ~ q t , o r  pl%r!ts. 

123.. Another p o l i c y  which has  d i r e c t l y  a f f e c t e d  t h e  implementatiori  
of t h e  i n d u s t r i a l  progr<-m dur ing  t h e  Thi rd  l'1;in has hccln t h?  corit,rol. o f  
p r i c e s  i n  a rn~mber o f  i ndus t r i - e s  where t h e  burden of t?:cpc.ncion ha:: i!r_.sn 
expected t o  be  c a r r i e d  by t h e  p r i v a t e  s e c t o r .  In  p a r t j c l r l n r  t,hg. cont,rol  
of t h e  p roducers '  p r i c e s  o f  cement, f e r - t i l i .7 ,e r  m d  p i 2  i ror l  'nns reducr-.ri 
t h e  a t t r a c t . - i venes s  of t h+ -?~c  i n d u s t r i e s  r e l a t i v e  t,o 0t.hc.r.z ?nT! ?I,?: no 
doubt becn p a r t l y  r e s p o n s i b l e  f o r  t hn  13: i n  t h e i r  rxpancion.  

122. Performance has a l s o  becn 9-Tfected by t h e  w?y j.n which ',be 
ge i le ra l  p o l i c y  of i r n ~ o r t .  ::libstjtut,ion has becn c a r r i e d  ou t .  ?,Je h.?ve 
a l r e a d y  r e f e r r e d  t,o t h e  g e n e r a l  u n d e r s s t i n a t e s  o f  i ~ p o r t  r equ i r cncn t c ,  
t o  the  l a c k  of any s e r i o u s  eva7.uation of  import  sav ing?  i r ,  ~ o n n e c t i o r .  
w i t h  t h e  a p p r a i s a l  of p u b l i c  s o c t o r   project.^ and t o  t h c  gr!:er?l 11.~1cler- 
e s t i m a t e  of t h e  f o r e i g n  exchanze cost,.: of p u b l i ?  s e c t o r  project,:. F.11 
t h c c e  f a c t o r s  have had s e r i 3 u c  r r : ~ c r c u s s i o n s  on t h c  ovailrl!\t.7:i t .>r of 
f o r e i g n  exchangc f o r  t h e  ixnport o f  mat,c?ri?l.s, com~oncn t,r ,and spa r cz  . 
In t h e  c a s e  of t h e  p r i v a t e  ? , c c t . o ~  t.h- s i t ~ l ~ t , i o n  i r  r ;-il  ?n. 7lhryr.l 
coem t o  he no c l e a r  ccononic c r i t e r i a  11r.ecl t o  judge t h e  s u . i t a h i l i . t y  of 
n r o  j ec t ;  1dxic11 w i l l  substi t ir- t ,e f o r  ir?port,s. The main conccrn i s  v i t h  
p h y ~ i c ~ q l  requirements .  There i s  a b i a s  i n  f avo r  of r e d u ? i n ~  c i c ? ~ ? -  
ency or! imports  r e g a r d l e s s  o f  coz t .  This  p o l i c y  hxr r ~ c l l l t , n +  i? hi-g11.v~ 
invnstment  c o s t s ,  h i=;her  p r i c e s  xnd 1c:c f o r e i ~ n  exchance z.lvin;c t t l ' ~?  
m i ~ h t  have becn t.he c a s e  i f  cconomi.? c r i t , r r i a  hn.d becn ~ i v c n  morr w~ight. 
i n  t h e  d .ecls lons .  

1.33. A s  long  a s  I n d i a  i s  s h o r t  o f  p roduc ts  t h a t  can bc  mq?11?,1c5llrtj 
economical ly  i n  Ind ia ,  t h e  d e v e l o p ~ c n ~  of c a p a c i t y  t o  produce i tems t h . ? t  
a r e  bound t o  bc  f a r  more expensive t han  cor responding  impor t s  f o r  t h e  
purpose of n o t  be ing  "dependent on importsIt  i s  a v e r y  wnst,cfirl po l i cy .  
We recognize  t h a t  it i s  nece s sa ry  t o  take a l ong  view of  t h c  cvo lv ing  
p a t t e r n  of development,. But t h i s  i s  a m a t t e r  of cnph3zis. T70r example, 
when p i g  i r o n ,  cement and f e r t i l i z e r  a r e  i n  s h o r t  supply,  t h c  n f f o r t  t o  
d e v ~ l o p  t h e  p roduc t ion  of  bear ings ,  which a r e  bound t o  be h igh  c o s t  2nd 
u n l i k e l y  t o  be  of h igh  q u a l i t y ,  s o  t h q t  a g r e a t e r  p r o p o r t i o n  of t h r  con- 
ponents  f o r  motor v e h i c l e s  manufactured i n  I n d i ?  can be p r o c u r ~ d  rlor~cz- 
t i c a l l y ,  does seem t ,o represent ,  a micuse o f  r e sou rce s  i n  t h e  fncc of t h c  
e x i s t i n g  l i m i t a t i o n s  i n  f o r e i g n  exchange. :, more d i s c r i x i n n  t . i . 7 ~  appro:>ch 
t o  import  s u b s t i t u t i o n  would hnvrt r e s u l t e d  i n  greater rnvingr o f  fore i~zn 
exchange nnd a more e f f e c t i v e  u s e  o f  c a p i t a l .  



12k. It should a l s o  be added, however, t h a t  t h e  Mission did  s e e  
evidence of change i n  the  appl ica t ion of some of these  po l i c ies .  There 
has been a change i n  pol icy  towards p l a n t  s i z e  i n  t h e  case of aluminum 
and cement, and t h e  policy of promoting small-scale paper p l a n t s  has 
been abandoned. In t h e  case  of  cement, t h e  need t o  expand capaci ty  
more rap id ly  appears t o  have in f l i~enced the  Government t o  s t rong ly  sup- 
por t  t h e  expansion of the  l a r g e s t  producer, whereas the  e a r l i e r  but  
only p a r t ' a l l y  successful  pol icy  favored t h e  development of new pro- 

1) The aluminum case i s  s imi la r .  The need f o r  l a r g e r  p l a n t s  ducers. , 
has been accepted, and e a r l i e r  r e s t r i c t i o n  on the  expansion of t h e  
major p r i v a t e  producers have been l i f t e d .  !/ These changes do not  
appear t o  be an abandonment of t h e  previous llanti-monopolyll pos i t ion  
but  r a t h e r  a s h i f t  i n  emphasis t o  give more weight t o  t h e  need t o  
achieve production goals. How f a r  these  changes ind ica te  a genera l  
tendency t o  face  i n d u s t r i a l  problems more pragmatically i s  s t i l l  hard 
t o  say. 

1/ Since the  mission's v i s i t ,  p r i ce  c o n t r o l  has been removed, and t h e  - 
system of d i s t r i b u t i o n  has been assigned t o  the  indust ry  i t s e l f .  
Another s imi la r  recent  ac t ion  has been t h e  l i f t i n g  of t h e  p r i c e  
controls  on f e r t i l i z e r  produced by p r iva te  s e c t o r  projec ts .  

2/ A notable exception i s  the  recent  approval of a 10,000-ton aluminum - 
smelter  in Madras which i s  wel l  below the  minimum economic s i z e .  



. CONCLUS IONS AND RECOMMEND AT IONS 

125. I n  the  preceding chapters  we have <~.t,tempted t o  mrl3.yze t h e  
recent  performance of Indian indust ry  and t o  focus a t t en t ion  on f a c t o r s  
which we considered t o  be of considerabl? importance i n  l i ~ i t i n g  t h i z  
performance. Our emphasis has been on areas  where Government ac t ion  
may be most e f f e c t i v e  i n  dealing with t h e  problem, i n  p a r t i c u l a r  where 
t h e  Sovernment i s  t h e  operator  of en te rp r i se .  Our conclilsions may be 
summqrized as  f o l l o ~ , ~ ~ s  : 

a.  Output t a r g e t s  were not  reached because: 

Fewer p ro jec t s  were undertaken than planned. 
In t h e  public sec to r ,  t h i s  was because t h e  
preparat ion of  p ro jec t s  lagged; i n  some cases, 
the re  were financing d i f f i c u l t i ~ s .  In the  p r i -  
va te  sec tor ,  investment was not  undertzken in 
a number of  cases because l i c e n s e  holder: ~.r?re 
not capable of implementing p ro jec t s .  Disin- 
centives,  such as  control led  p r i ces ,  were a l s o  
a f ac to r .  

( 2 )  The p ro jec t s  undertaken i n  t h e  public sec to r  
genera l ly  cos t  more and took much longer t o  
const ruct  than expected u ld  a l s o  were slower 
and c o s t l i e r  than they should have been by 
any standard. Thc increase i n  c o s t  and $he 
delays i n  completion of these  p r o j e c t s  were 
a l s o  f a c t o r s  i n  slowing t h e  development of 
o ther  pro,j ec t s . 
Exist ing capaci ty  was not  f u l l y  u t i l i z e d  he- 
cause of shortages of i n d u s t r i a l  raw mater ia ls ,  
components and spares.  These shortages arose 
from an inadequate supply of  maintenance i m -  
po r t s  and were qggravated by t h e  slow imple- 
mentation of  p ro jec t s  which were intended t o  
reduce demand f o r  imports and t h e  higher cos t  
of these  p ro jec t s  i n  terms of fore ign exchange. 
In some cases, under-ut i l iza t ion of capaci ty  
can be a t t r i b u t e d  t o  t h e  l i cens ing  of more 
capacity than required. 

b. In  addit ion t o  the  f a i l u r e  t o  meet output  t a r g e t s ,  t h e  
o v e r a l l  effect iveness of investment i n  the  public s e c t o r  
as  measured by the  r a t i o  of investment t o  output was 
very low during the  Third Plan period. This was due 
both t o  t h e  increased c o s t  of p r o j e c t s  and, in p a r t i -  
cular ,  t o  t h e  long periods required f o r  t h e i r  execution. 



. Large invest,ments have been nndc i n  t h e  pu1) l . i~  ::r:ct,or 
witshout, :;u Ffici.cnt, n t tcnt , ion t o  t h c i  r ccono.nic c h n r a c -  
t o r i s t i c s  wi th  t h c  r e s u l t  t h 3 t  i n  some cases  invc::;tm!:r~l; 
resource:; have c l e r l y  no t  been. irscd a:; effecti-vc!-y 3 s  
they  mi;;ht have been. I n  some cases  expected ,qnvings 
i n  f o r e i g n  exchange a s  t h e  r e s u l t  of  import s u h s t i t u t l o n  
have been long de1.a.yed and w i l l  on ly  be achieved 7f hizh  
c o r t .  In & h e r  cases,  a l t , e rna t ive  methods of prod?~ct i .on ,  
not  s e r i o u s l y  considered a t  t h e  t i n e  t h e  investment bras 
made, would probably have r e s u l t e d  i n  savings of s c y r c c  
resources.  I n  s t i l l  o t h e r  cases ,  a high p r i c e  has been 
?aid f o r  l o c a t i o n  intended t o  favor  the  developnent of 
some p a r t i c u l a r  region.  

126. The t a s k  of developing a f u l l  range of  modern induskry i n  
r e l . t i v e l y  s h o r t  ?pace of t i n e  i s  a formidable oqc. Thc ?ccon?lishment,s 
th.11: f a r  a r c  i:rlpressive. Eut, t h e  c o s t  has becn extremely high, and it is  
imperat ive t h ~ t  t h c  e f f i c i e n c y  of resource use be g r e a t l y  improved -- 
t h a t  investment be more product ive i n  terms of output  -- i f  t h e  success 
of t h e  whole c f f o r t  i s  not  t o  be jeopardized.  

127. 4 number of reasons can be suggested f o r  t h e  laggi.n@ perform- 
ance. In a genera l  sense,  one can say  t h a t  t h e  t a s k  proved. t o  5e  ~,u:l: 
nore d i f f i c u l t  than expected, and t h a t  too  much was attempted i n  v i m  of  
t h e  lirnita-Lions on t r a i n e d  and experienced t e c h n i c a l  ,and managerial t z l e n t  
and on fo re ign  exchange resources.  More spec i f ica l l -y ,  one can poi.1': t o  
de f i c i enc ie s  i n  t h e  seve ra l  s t e ~ c  i n  t h e  process of  planning and e x e c u t , i ~ ~ i .  
A t  t he  most genera l  l e v e l  poor performance can be a t t r i b u t e d  to poor o r  i n -  
adequate plnnr?ir.g i n  t h e  sense  t h a t  t h e  process of achieving t h o  t a r g e t s  
was not f u l l y  incorporated i n t o  t h e  plan.  The t a r g e t s  were not  c o n s i z t x t ,  
wi th  t h e  means a v a i l a b l e  f o r  reaching them. Such e cons is tency  r p l u i r e r  a 
c e r t a i n  measure of planning a t  t h e  i n d u s t r y  l e v e l  gn.4 i n  p a r t i c u l a r  a t  t h e  
lev91 of conceiving, designing and sanct ioning  p ro jec t s .  A t  t h i s  l e v e l  and 
a t  t h e  l e v e l  o f  p ro jec t  implementation i t s e l f  t h e r e  were many d i f f i c u l t , l e s .  

125. Undqrlying these  problems it i s  p o ~ s i b l e  t o  p o i n t  50 c e r t ? i n  
a t t i t u d e s  and po in t s  of view. Here we would mention t h e  emphasis on ph;rs- 
i c n l  pl-innin;: wi th  zecondary regard  t o  coqt  cons idera t ions ,  r~nd +,he rcY.9- 
t ion t ionship  of r e t u r n  t o  c o s t s ,  t h e  focus on s p e c i f i c  long- tern  goals  t o  the  
r e l a t i v e  neglec t  of short- term e f f e c t s ,  a c e r t a i n  confusion b e t w ~ e n  s o c i a l  
and economic goals  and an exaggerated f a i t h  i n  the  competence of " the  i n -  
t e l l i g e n t  amateur1' t o  dea l  success fu l ly  ~ r i t h  t h e  problems of indi1-+ri,37 
planning and management. 

129. IJe c e r t a i n l y  do no t  be l i eve  t h a t  t h e r e  i s  anything i n e v i t a b l e  
i n  the  record of performance -- t h a t  t h e  press  of custom and t r a d i t i o n  a r e  
unchangeable. I n  f a c t  we have been impressed by t h e  high s t n n d ~ r d  of pub- 
l i c  a n a l y s i * ~  given many of t h e  problems with which we have becn concerned. 
The need f o r  achieving g r e a t e r  economic e f f i c i e n c y  i n  t h e  pub l i c  s e c t o r  i s  
w e l l  a r t i c u l a t e d  by Indian scho la r s  and o f f i c i a l s ,  and many exce l l en t  suggcs 
t i o n s  of how t h i s  should be done have been presented.  Although argument i s  
genera l ly  f a r  ahead of implementation, understanding i s  3 p r e r e q u i s i t e  f o r  
i n t e l l i g e n t  ac t ion .  



130. Our recommendations a re  confined t o  i n d u s t r i a l  planning and 
the  implementation and operation of public s ec to r  p ro jec t s .  Our em- 
phasis  i s  on t h e  need t o  ca r ry  out c e r t a i n  well  defined functions more 
e f f i c i en t l y .  Although we do not r a i s e  new issues ,  a new f o m ~ ~ l a t i o n  
may have some merit .  

A. I ndus t r i a l  Planning 

131. Planning a t  the  indust ry  l e v e l  needs t o  be g rea t ly  strengthened. 
I n  f a c t ,  i n  many cases se r ious  planning a t  t h i s  l e v e l  needs t o  be insti- 
tu ted.  This does not mean t h a t  every indust ry  needs equal a t t en t i on  -- 
t h e  need depends on the  industry.  In cases where new capacity can be 
brought i n  quickly and t he  market is  well  defined, order ly  growth may 
be regulated by t he  market i t s e l f  and t he  planning function confrined t o  
l im i t i ng  capacity expansion t o  t he  extent  made necessary by the  s c a r c i t y  
of foreign exchange. In cases where investments a r e  l a rge  and lead times 
long, where fu tu re  markets and sources of supply depend on complementary 
developments and where t h e  whole process requires  a l a r g e  amount of fo r -  
eign exchange, good planning a t  the  indust ry  l e v e l  is a necessary require-  
ment f o r  achievement. 

132. A bas ic  requirement f o r  good planning is  good information. There 
should be de t a i l ed  lmowledge of ex i s t ing  capacity,  c apab i l i t i e s ,  loca t ion  
and ease of expansion. There should be est imates of fu tu re  requirements 
by type of product and region. And, the re  should be est imates of cur ren t  
inputs required t o  maintain ex i s t ing  capacity and current  c a p i t a l  inputs 
required f o r  expansion t o  speci f ied  l eve l s .  There should be de ta i l ed  
analyses of a l t e rna t i ve  ways t o  meet requiremnts .  In some cases the  
choice may be not only among a l t e rna t i ve  projects ,  and among a l t e rna t i ve  
project  shapes, but a l s o  among d i f f e r en t  repercussions on o ther  producers 
and on imports. Finally,  a t t en t ion  should be given t o  balance in the  
overa l l  program -- balance among pro jec t s  in terms of the  time required 
fo r  re tu rns  t o  accrue and balance i n  terms of implementation r i sks .  

133- To ca r ry  out the  i ndus t r i a l  planning function, it is  recommended 
t h a t  planning groups with.permanent s t a f f s  be s e t  up f o r  the  most impor- 
t a n t  indus t r i es .  These should work i n  cooperation with p r iva te  industry 
groups, public en te rpr i ses  and the  min i s t r i e s  concerned. The present  
system of ad hoc working groups is  q u i t e  inadequate. It is  necessary t o  
c o l l e c t  anhanalyze  a subs tan t ia l  body of mater ia l  and t o  rev i se  est imates 
of capaci t ies  and requirements constantly. This can only be done with a 
permanent s t a f f .  

Preparation and Screening of Projects  

13&. Within t he  framework of the  indust ry  plans, the  necessary supply 
of projects  must be conceived, designed and engineered. Project  prepara- 
t i on  i s  at present  a bottleneck in the  process of i n d u s t r i a l  expansion. 
A s  pointed out by t he  Planning Commission, 



"The major shortcoming i n  t h e  publ ic  s e c t o r  is  t h e  absence 
of technical  organizat ions f o r  planning, designing, engineer- 
ing and constructing complex en te rp r i ses  i n  t h e  many f i e l d s  
of  v i t a l  importance mentioned above. It i s  diff icu1.t  t o  
imagine how b ig  tasks  i n  t h e  publ ic  s e c t o r  can be conceived, 
planned and executed without bringing i n t o  pos i t ion  very 
e a r l y  t h e  r e q u i s i t e  t echn ica l  i n s t i t u t i o n s  and organizat ion 
on t h e  very  l a r g e  s c a l e  and spec ia l i za t ion  urgent ly  c a l l e d  
for .  These de f ic ienc ies  a r e  being made good, but  a more de- 
termined p u r s u i t  of these  object ives  i s  necessary." 11 

135. A s t a r t  has been made with t h e  establishment of development 
groups i n  some of t h e  l a r g e  public s e c t o r  en te rp r i ses ,  e.g., Hindustan 
S t e e l  and the  F e r t i l i z e r  Corporation. There a re  o ther  p r iva te  firms i n  
t h e  f i e l d ,  some with fore ign col labora t ion,  some without. This should 
be encouraged. 21 We would suggest t h a t  an appropriate way t o  promote 
t h i s  development would be t o  s e t  out  more c l e a r l y  and e x p l i c i t l y  than 
here tofore  t h e  standards t h a t  a p ro jec t  must be required t o  meet i n  
order t o  receive financing. This i n  t u r n  should be enforced by a much 
more rigorous screening of p ro jec t s  than has been the  p rac t i ce  i n  the  
pas t .  

136. The above comment r e f e r s  t o  both publ ic  and p r i v a t e  sec to r s .  
The ex i s t ing  mechanism f o r  screening p r i v a t e  p ro jec t s  is through t h e  
various public o r  semi-public investment i n s t i t u t i o n s  -- supplemented 
in a general  way by t h e  l i cens ing  procedures and, of course, t h e  market 
i t s e l f .  We see no need t o  make any basic change i n  t h i s  system; a t  t h e  
same time it would be des i rable  f o r  the  i n d u s t r i a l  l i cens ing  a u t h o r i t i e s  
t o  r e s t r i c t  t h e i r  screening operations t o  t h e  genuinely public considera- 
t i o n s ,  r a t h e r  than t o  t h e  s p e c i f i c  i n t e r n a l  c h a r a c t e r i s t i c s  of p r i v a t e  
p ro jec t s  and f o r  t h e  f inanc ia l  i n s t i t u t i o n s  (ICICI, IFC, IDB) t o  p lay  an 
increas ingly  responsible r o l e  i n  t h e  screening of p ro jec t s  which requ i re  
t h e i r  assistance.  

1_/ Notes on Perspective of Development, India: 1960-61 t o  1975-76, 
~ p r i l  1964, Perspective Planning Division, page 25. See a l s o  
Memorandum on the  Fourth Five ~ e a r  Plan, page 56. 

/ We note t h a t ,  s ince  t h e  Mission's v i s i t ,  a committee has been 
es tabl ished t o  inves t iga te  the  cos ts  and a v a i l a b i l i t y  of in -  
digenous capacity f o r  design, development and engineering services ,  
under the  chairmanship of S. C. Barve, i n d u s t r i a l  member of t h e  
Planning Commission. 



137. lin the case of the public sector  the  present procedure seems 
much l e s s  sat isfactory.  Such screening as ex i s t s  appears t o  be done 
largely by high l eve l  ad hoc committees dealing i n  terms of vague gen- - 
era1 c r i t e r i a  without %e support of su f f i c i en t  s t a f f  work. We think 
the  screening function should be carr ied out i n  a more rigorous way, 
imposing c lear ly  defined r a t e  of re turn c r i t e r i a  on poten t ia l  projects .  
This can only be done effect ively i f  put 5n the hands of a strong and 
technically competent s t a f f .  The important thing i s  t o  enforce the  sys- 
tematic appraisal  of public sec tor  p ro jec t s  according t o  an agreed s e t  
of c r i t e r i a  which include technical, f inanc ia l  and economic aspects, and 
which provide a basis  fo r  ensuring t h a t  projects  have been reasonably 
well prepared and a re  economically worthwhile. 

C. Management of Public Sector Enterprise 

138. It is  urgent t h a t  everything possible be done t o  strengthen 
and improve the management of plants i n  the  large and expanding public 
sector. Failure t o  use resources effect ively is  always serious but i n  
the case of the huge concentration of cap i t a l  represented by the la rge  
public enterprises the  consequences of spec i f ic  f a i l u re s  a re  very great .  

139. There can be no simple prescription fo r  success. Neither can 
much be added t o  the  advice given on t h i s  subject by the  numerous experts 
and expert committees. However, we should l i k e  t o  emphasize several  points 
which seem t o  us of par t icu la r  importance i n  guiding policy action i n  t h i s  
f i e l d s  : 

a. In appraising the operations of plants  much more 
emphasis should be placed on overal l  performance 
-- the quanti ty and qua l i ty  of output, the l eve l  
of costs and the re turn on investment, much l e s s  
on the d e t a i l s  of par t icu la r  expenditures. The 
ro le  of the auditor i n  judging the plant ' s  opera- 
t ions  should def in i te ly  be reduced. Excellence 
of overal l  performance should be given greater  
public recognition. 

b. The management of an enterprise,  its rewards and 
its penalt ies,  should be more closely t i e d  t o  the  
fortunes of the  enterprise.  There should be a 
greater  continuity of management. The key members 
of the management group which w i l l  have responsi- 
b i l i t y  f o r  managing a plant  should be involved i n  
the ear ly  stages of planning and developing the  
project. Those responsible f o r  making it run 
e f f i c i en t ly  and prof i tably should have some re-  
spons ib i l i ty  in seeing t h a t  it is designed t o  do 
so. We are  aware improvised management was un- 
avoidabb during the ea r ly  stages of public sector  



growth; on the  other hand, we see l i t t l e  planning 
for  a f u l l  t r ans i t i on  from t h i s  s t a t e  of a f f a i r s .  
The indus t r ia l  management pool has apparently not 
been the answer it was a t  f i r s t  thought t o  be. 
Perhaps more consideration should be given t o  en- 
couraging each large public sec tor  enterpr ise  t o  
develop i ts  own managerial t a l e n t  ra ther  than t o  
the development of a management service o r  pool. 

c. Greater authority should be given t o  management 
a t  the plant  level .  There is  cer ta in ly  nothing 
new i n  t h i s  recommendation. We recognize t h a t  
t h i s  involves a considerable departure from the 
t r ad i t i ona l  administrative procedures of the c i v i l  
service. We believe, however, it i s  of v i t a l  i m -  
portance t o  break the constra ints  imposed on man- 
agement by the exis t ing system i f  strong and effect ive 
management i s  t o  develop. Some degree of cen t ra l  
planning and control  i s  necessary, along with de- 
centralized authority and responsibil i ty,  but the  
balance, we believe, needs t o  be shif ted fur ther  
toward the l a t t e r .  

d .  Greater emphasis should be given t o  the development 
of special  management s k i l l s  and techniques. We 
r e f e r  i n  par t icu la r  t o  such important management 
too ls  as cost  accounting and f inanc ia l  control, the 
programming of construction, production and procure- 
ment, inventory control  and personnel and labor re-  
la t ions .  We are  aware of work being done i n  some of 
these f ie lds .  We believe potent ia l  benefits  j u s t i f y  
even greater  e f fo r t .  



Table 1 

AGRICUL'IU&E 
Agriculture 
Forestry 
Fishing 

Table 1: NATIONAL INCOME BY INDUSTRIAL ORIGIN 

Percentage Distribution 
1950-51 1955-56 1962-63- /1 

MINING, IIANUFACTURING AND SMALL ENTERPSISES - 16.1 - 18.5 - 20.1 
Mining 0.7 1.0 1.3 
Factory establishments 5.8 7.8 11.0 
Soall enterprises 9.6 9.7 7.8 

COMMERCE, TRANSPORT AND COMMUNICATION - 17.7 - 18.9 - 17.0 
Communication (Post, Telegraph and Telephone) 0.4 0.5 0.5 
Railways 1.9 2.5 2.8 
Organised banking and insurance 0.7 0.9 1.4 
Other commerce and transport 14.7 15.0 12.3 

OTHES SERVICES 
Professions and liberal arts 
Govt. services (administration) 
Domestic services 
House property 

Net domestic product at factor cost 
Net earned income from abroad 
Net national output at factor cost = 

national income 

/1 Preliminary . - 

Souroe: Estinatss of National Inorme, February 196L, Central Statistical Organisation. - 



w: APPARENT W O E  IN INDUSTRIAL STRUCTURE 
1996 - 1962 

Declining Shares 
Text i les  
Food Manufactures 

Total 

Increasing Shares 
Machinery and Metal Products 

Metal Products 
Machinery e l e c t r i c a l  
Machinery non-elec t r i c e 1  
Transport equipment 

Chemicals and Al l i ed  Industries  
Chemicals 
Non-metallic minerals 
Paper 

Total 
Others 
Grand Total 

% of Net Output 
19 56 - 1962 - 

Source: 1956 - Industrial Output Index omitting "mining and quarrying". 
Monthly Stat i s t ics  of the Roduotlon of Selected Industries, CSO 
0 9 ovlsional Results), CSO. 



Tab 1 e 3 : IMWRTS O F  METALS, MACHINERY AM) EQUI PKENT 
(Ra.  c r o r e a )  

1 .  M e t a l s  - 48.3  9 2 . 0  1 2 3 . 1  169.9  157 .3  1 4 4 . 2  145.2 157 .0  154.0  - 
( a )  I r o n  and  S t e e l  20.0 66.5 8 4 . 3  1 2 2 . 5  107 .8  89.0 8 9 . 6  9 5.0 90 .0  

2 .  M a n u f a c t u r e s  o f  M e t a l s  4 .9  7 . 8  24.9 22.9 18 .0  26.9 15 .6  1 8 . 0  18 .0  

3 .  Machinery  a n 3  Components 9 1 . 4  - 131 .3  208.0  260.6 302.9 315 .3  360.8  465 .0  565.0 
( a )  N o n - e l e c t r i c a l  67.7 9 3 . 8 .  154.8  203 .4  237.0 250.6 277 .3  
( b )  E l e c t r i c a l  23.8 37.6 53 .2  57.2 65.9 64.8 83.4 

4 .  T r a n s p o r t  Equipment  40.7 63.5 71 .4  72.3 64 .6  72 .1  60.8 95 .0  90 .0  I 

Total Hatala and Equipaent 18  5 .3  294.6 4 2 7 . 4  525.7 542 .8  5 5 8 . 5  582.4 735.0 827 .0  o\ + 
T o t a l  A11 I m p o r t s  659.2 678 8 9 6 0 . 8  1 1 3 9 . 9  1107.1  

/1 1 1 3 5 . 6  1149 .0  1540.0  1510.0- 
3 I 

r 

? l e t a l s  and Equipment  a s  Z o f  
T o t a l  I m p o r t s  28:; 4 3  :0 44% 46:; 49  ;0 49% 50% 4% 5 5%- /1 

/1 Total includes cereal  imports consistent with "balance avai lable  under current PL &80 agreementst'. I f  cerea l  - 
imports are assumed t o  be same as  196&/65 t o t a l  would be R s .  1677 crores and "Metals and Equipnent" would be 
h9% of total .  

Source: 1950-51 t o  1 9 6 3 4  Indian Economic S t a t i s t i c s ,  Ministry of Finance, Aug. 196&. 
19&/65 - 1965/66 - Memorandum f o r  the India  Consortium 1965, Ministry of Finance. 



Tabla 4 

Table 4: FUNNED PAITERN OF INDUSTRIAL I N V E S M N T  
THIRD AND POURTH PLANS 

THIRD PLAN 
Total Public 

FOURTH PLAN 
Total Pub1 ic 

- Sector - - Sector 

~iletal s 
Iron and steel 
Non-ferrous 

Total 
P of total investment 

Machinery 
Machine tools 
Industrial machinery & equipment 286 174 70 7 245 
Electrical machinery & equipment 136 108 332 190 
Transport equipment - 119 - 3 5 188 - 2 2 

Total 581 337 1347 522 
% of total investment 24% 2 5% 29% 20% 

Chemicals and Fertilizers 
Chemicals 
Fertilizer 

Total 
k of total investment 

Other 
Cement 
Paper 

/1 All others- 

/1 Includes textiles, food processing, timber and miscellaneous. - 

source: Third Plan - Programmes of Industrial Development 1961/66 - Planning Commission. 
Fourth Plan - Estimates of Industry and Mineral8 Div. of Planning Commission. 
Investments in mining and mineral development excluded) classifications adjusted 
for comparability as far as possible. 



Tab le  5 

; a b l e  s i  MAJOR LNDUSZRIAL AND C M R C I A L  UEIDERMINa OF ZWB CENTRAL O)WRNMSWf 
CLASSIFLED BY ACTIYL'lY 

A c t i v i t y  

;.Ianufac t u r i n g  I n d u s t r y  
S t e e l  - Hindus tan  S t e e l  (L td .  
Engineer ing  

Heavy Engineer ing  Corp. (L td . )  
Heavy E l e c t r i c a l s  ( I n d i a )  (L td . )  
Hindustan A i r c r a f t  (L td .  ) 
Hindus tan  Machine Tools  (L td .  ) 
Othe r  

Cheznicals 
F e r t i l i z e r  Corp. o f  I n d i a  L td .  
l n d i a n  R e f i n e r i e s  
F e r t i l i z e r s  & Chemicals Travanore  Ltd. 
Lndian Drugs & P h a r m a c e u t i d s  L td .  
O the r s  

S h i p b u i l d i n g  

i\lining 
Neyvel i L i g n i t e  Corp. 
~ a t i o n a l  Coal Development Corp. L td .  
Na t i ona l  Mine ra l  Development Corp. L td .  

Promotion and Development 
O i l  and Na tu r a l  Gas Commission 

Inves tment  P e r c e n t  
(Rs . c r o r e e )  o f  t o t a l  i nves tmen t  

Na t i ona l  I n d u s t r i a l  Development Corp. L td .  11 
Na t iona l  Small I n d u s t r i e s  Corp. L td .  11 
0  t h e r  10 

' r ranspor  t 
A i r  I n d i a  
ShLpping Corp. o f  Lndia 
I n d i a n  A i r l i n e s  
Other  

F i n a n c i a l  I n s t i t u t i o n s  
I n d u s t r i a l  Finance Corp. o f  I n d i a  
O the r s  

Co.nnercia1 and Cons t ruc t i on  

Note: Inves tment  i n  terms of  e q u i t y  and  long-term l o a n s  on  books of t h e  e n t e r p r i s e s  1963-64. - 
The 19 e n t e r p r i s e s  l i s t e d  a r e  t h o s a  with i nve s tmen t8  exceed ing  Hs .  1 0  c r o r e s  i n  
1963-64. 'Ihe t o t a l  number o f  e n t a r p r i s e a  18 60. 

Source :  Annual Report  o f  t h e  Working o f  I n d u o t r i a l  and  Commercial Under tak ings  of  t h e  
C e n t r a l  Government f o r  the year 1963-64. M i n i r t r y  o f  F inance ,  Dept.  o f  
Expendi tu re  ( P r o j e c t 8  Coord ina t i on  Division). 



T a b l e  6 

T a b l e  6: NON-DEYAR'IMENTAL UNDEHTAKINGS OF THE CENTRAL 0 0 V E i W E N ' r  I N  U.XIER OF 
TOTAL CAPITAL INVESTED AS OF MA1tCH 3 1 ,  1964 

E n t e r p r i s e  and D a t e  o f  I n c o r p o r a t i o n  

Hindus tan  S t e e l  L i m i t e d  (1954)  

Neyve l i  L i g n i t e  C o r p o r a t i o n  L t d .  (1956)  

Heavy E n g i n e e r i n g  C o r p o r a t i o n  L t d .  (1958)  

N a t i o n a l  Coal  Development C o r p o r a t i o n  L t d .  ( 1956)  

Oil and N a t u r a l  Gas Commission (1956)  

F e r t i l i z e r  C o r p o r a t i o n  o f  I n d i a  L t d .  (1961)  

I n d u s t r i a l  F inance  C o r p o r a t i o n  o f  I n d i a  ( 1 9 4 8 )  

Heavy E l e c t r i c a l s  ( I n d i a )  L t d .  (1956; 

Lndian R e f i n e r i e s  L t d .  (1958)  

A i r  I n d i a  ( 1 9 5 3 )  

S h i p p i n g  C o r p o r a t i o n  o f  I n d i a  L td .  (1961 

Lndian A i r l i n e s  C o r p o r a t i o n  (1953)  

Hindus tan  A i r c r a f t  L t d .  (1940)  

F e r t i l i z e r s  and Chemicals  Travancore  L t d .  (1943)  

Hindus tan  Machine T o o l s  L t d .  ( 1 9 5 3 )  

N a t i o n a l  Minera l  Develoynent  C o r p o r a t i o n  L td .  (1958)  

l n d i a n  Drugs and P h a r m a c e u t i c a l s  L t d .  ( 1961)  

N a t i o n a l  I n d u s t r i a l  Developmental  C o r p o r a t i o n  L t d .  ( 1954)  

N a t i o n a l  Smal l  I n d u s t r i e s  C o r p o r a t i o n  L t d .  (1955)  

I n d i a n  Oil Company L t d .  (1959)  

Bhara t  E l e c t r i c a l s  L td .  (1954)  

l n d i a n  Telephone I n d u s t r i e s  L t d .  (1950)  

Cochin R e f i n e r i e s  L td .  (1963)  

Ca tegory  

S t e e l  

I n v e s t m e n t  
( i n  R s .  C r o t e s )  



T a b l e  6 
page  2 

T a b l e  6 (cont .  ' d .  ) 

d n t e r p r i s e  a n d  D a t e  o f  I n c o r p o r a t i o n  

b / F ~ d .  

X i n d u s t a n  S h i p y a r d  L t d .  ( 1 9 5 2 )  

N a t i o n a l  N e w s p r i n t  and P a p e r  Mills L t d .  ( 1 9 4 7 )  

H i n d u s t a n  P h o t o  F i l m s  M a n u f a c t u r i n g  Co. L t d .  ( 1 9 6 0 )  

L i f e  I n s u r a n c e  C o r p o r a t i o n  o f  I n d i a  ( 1 9 5 6 )  

C e n t r a l  Warehousing C o r p o r a t i o n  ( 1 9 5 6 )  

H i n d u s t a n  C a b l e s  L t d .  ( 1952)  

N a t i o n a l  P r o j e c t s  C o n s t r u c t i o n  C o r p o r a t i o n  L t d .  ( 1 9 5 7 )  

H i n d u s t a n  A n t i b i o t i c s  L t d .  ( 1 9 5 4 )  

Praga  T o o l s  L t d .  ( 1 9 4 3 )  

d e h a b i l i t a t i o n  I n d u s t r i e s  C o r p o r a t i o n  L t d .  ( 1 9 5 9 )  

i 4 i n e r a I s  and P l e t a l s  T r a d i n g  C o r p o r a t i o n  o f  I n d i a  L t d .  
( 1 9 6 3 )  

S t a t e  T r a d i n g  C o r p o r a t i o n  o f  I n d i a  L t d .  ( 1 9 5 6 )  

N a t i o n a l  B u i l d i n g s  C o n s t r u c t i o n  C o r p o r a t i o n  L t d .  ( 1 9 6 0 )  

Ashoka H o t e l s  L t d .  ( 1 9 5 5 )  

2iazagon Dock L t d .  ( 1 9 3 4 )  

H i n d u s t a n  S a l t s  L t d .  ( 1 9 5 8 )  

H i n d u s t a n  T e l e p r i n t e r s  L t d .  ( 1 9 6 0 )  

' A e r o n a u t i c s  I n d i a  L t d .  ( 1 9 6 3  

H i n d u s t a n  O r g a n i c  C h e m i c a l s  L t d .  ( 1 9 6 0 )  

Garden Heach Workshops L t d .  ( 1 9 3 4 )  

N a t i o n a l  I n s t r u m e n t 8  L t d .  ( 1 9 5 7 )  

H i n d u s t a n  I n s e c t i c i d e s  L t d .  ( 1 9 5 4 )  

C a t e g o r y  

S  

E 

CH 

F 

D 

E 

Con 

CH 

E 

Con 

C  

S 

I n v e s t m e n t  
( i n  H s .  C r o r e s )  
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Table 6 (cont.'d.) 

Enterprise and Date of Incorporation Ca tegory 

b/Fud. 

1-logul Line Ltd. (1938) T 

Indian dare Earths Ltd. (1950) 

Hindustan Housing Factory Ltd. (1953) 

Film Finance Corporation Ltd. (1960) 

Pyrites and Chemicals Ltd. (1956) 

Travancore Minerals Ltd. (1956) 

CH 

Con 

Export Credit & Guarantee Corporation Ltd. ( 1957 F 

National Research Development Corporation of India 
(1953) D 

Central Road Transport Corporation Ltd. (19641 T 

Nahan Foundry Ltd. (1952') E 

National Seeds Corporation Ltd. (1963) D 

Handicrafts and Handlooms Exports Corporation 
of India Ltd. (1958) D 

Janpath Hotels Ltd. (1963) C 

Rehabilitation Housing Corporation Ltd. ( 1951 ) D 

Instrumentation Ltd. (1964) E 

TOTAL 

Key to Categories 

C = Commercial Enterprises 

CH = Chemical and Petroleum Industries 

Con = Construction Enterprimem 

Investment. 
(in I<S. Crores) - 

D = Promotional and Developental Undertakings 



Table 6 
Page 4 

Tabled ( c o n t . l d . 1  

Key to  Categories  

E = Engineering Induatriea 

F = Financial I n s t i t u t i o n s  

M = Mining Induatriea 

S = Shipbuilding Indus tr i e s  

T = Transport Enterprises  

Source: Annual Report on the Working o f  Industr ia l  and Comercia1 Undertakings 
of  the  Central Government f o r  the year 19 9 



T a b l e  7 

Table  7 :  LARGEST PUBLIC LIMITED COMPANIES I N  MANUFACTURING INDUSTRY 
I N  TERMS OF 'IOTAL ASSETS 1963/64 

T o t a l  Assets 
R s .  c r o r e s  

Ta t a  I r o n  Rr S t e e l  

I nd i an  I r o n  and S t e e l  

Ta t a  Eng inee r i ng  and Locomotives 

Assoc i a t ed  Cement 

De lh i  C l o t h  Mills 

Burmah-She1 1 

I m p e r i a l  Tobacco 

Premier  Automobiles  

Esso 

O r i e n t  Paper 

Dunlop Rubber 

I n d i a n  Aluminum 

Hindus tan  Motors  

Vol t a s  

Hindu s t a n  Lever  

T o t a l  f o r  51 l a r g e s t  companiesL1 1106 

/1 3 s h i p p i n g  companiar and 3 powar companies i nc luded  i n  t h e  51. - 

Source :  The Economic Times, J a n .  1 1 ,  1965. 



Number of F a c t o r i e s  Value Added ( K s .  c r o r e s  l ---- --- 
NO. I n d u s t r y  Large-sca le  P r o p o r t i o n  o f  Large-sca le  _ T o t a l  I n d u s t r y  P r o p o r t i o n  

- T o t a l  F a c t o r i e s  i ! )  2 )  of t o t a l  

207 Sugar 
220 Tobacco nanuf a c t u r e  
231 Spinning,  weaving and 

f i n i s h i n g  t e x t i l e s  

271 Pulp,  paper and paper  board 2 5 .3i) 1 5  15.5 .81 

300 :<lanu£ a c t u r e  o f  rubber  p r o d u c t s  7 .09 2 1 26.5 .81 

311 Basic  Chemical i n c l u d i n g  
F e r t i l i z e r  

319 >iisc.chemical p roduc t s  
321 Petroleum r e f i n e r i e s  

334 Cement 30 
341 I r o n  Pr steel, i n c l u d i n g  c a s t i n g s ,  

For;ings , etc .  3 8 
342 Non-ferrous n e t a l s  10 

331 S h i p b u i l d i n g  
332 i2ailroad equipment 

353 ' &*tor v e h i c l e s  1 3  .19 2 5 27.8 .90 

3?5 Aotor c y c l e s  and b i c y c l e s  
394 Jewel ry  and r e l a t e d  a r t i c l e s  

Total  "Large-scale  F a c t o r i e s "  7 2 6  

Tota l  f o r  Al l  I n d u s t r y  5 , 9 3 0  

"Lar?e-scale  S e c t o r "  a s  .. o t  
To t.a 1 6 ", 



/1 Fac to r i e s  with f ixed  a s s e t s  over  its. 25  lakhs .  - 
Source: Annual Survey of I n d u s t r i e s  1961. 

h e  Samll ,  Medium and Large-Scale  S e c t o r s  of Lndian I n d u s t r y ,  June 1964, CSO. 

Note: - I n  c a a e  of t h e  fo l lowing i n d u s t r i e s  which toge the r  r ep resen ted  8% of v a l u e  added i n  i n d u s t r y  (1961) 
t h e  propor t ion  then  a t t r i b u t a b l e  t o  l a rge - sca l e  i n d u s t r i e s ,  55-58%, has  undoubtedly inc reased  and 
w i l l  cont inue  t o  i n c r e a s e  wi th  t h e  expansion and coming i n t o  production of  l a rge - sca l e  p l a n t s  i n  
pub l i c  s e c t o r .  

360 Machinery except  e l e c t r i c a l  
370 E l e c t r i c a l  machinery 



No. - 
205 

209 

231 

T a b l e  9: EMPLOYMENT, CAPI'fAL AND OUTPUT OF SMALL REGISTERED FACTOlUES BY INDWTRY GROUP, 1960 

F a c t o r i e s  w i t h  F i x e d  C a p i t a l  
Less  t h a n  B s .  5 Lakhs P e r c e n t a g e  o f  a l l  R e g i s t e r e d  F a c t o r i e s  

No. o f  P e r  s o n s  F ixed  Gross  No. o f  P e r s o n s  F ixed  G r o s s  
F a c t o r i e s  Employed C a p i t a l  Outpu t  F a c t o r i e s  Employed C a p i t a l  Outpu t  

I n d u s t r y  Group Tbous. ( P s .  C r o r e s )  I % % 40 

Grain  Mil 1 P r o d u c t s  4 , 2 5 5  92.6 16.8 182.8 95.6 86.1 84.1 78.8 

Misc . Food P r e p a r a t i o n s  3 , 7 1 5  138.2 36.7 247.7 87.2 49.6 47 .O 51.2 

T e x t i l e  Sp inn ing .  Weaving, 
and F i n i s h i n g  3 , 0 7 3  147.0 12.1 108.7 83.3 12.7 5.4 13.7 

Machinery,  e x c e p t  
E l e c t r i c a l  Machinery 2.599 78.9 15.7 55.5 95.0 51 .8 35.1 46.4 

Tobacco P r o d u c t s  2 ,565  136.2 2.8 51.1 95 .3  74.8 34.3 43.0 

P r i n t i n g ,  P u b l i s h i n g  and 
A l l i e d  I n d u s t r i e s  2 ,466  68.7 14.2 38.0 96.3 60.5 47.4 50.2 

~ e t a l  P r o d u c t s ,  e x c e p t  
Machinery and T r a n s p o r t  
Equipment 2 ,080  61.9 10.6 62.4 97.0 66.2 41.5 60.0 

Wood and Cork e x c e p t  
Purn i  t u r e  1 .574  40.2 4.7 24.3 97.8 81.9 68.7 82.2 

:4otor Vehic le  Repair  1 , 1 7 4  38.7 6.6 20.2 94.7 72.5 55.3 73.4 

Y i s c  .Chemical P r o d u c t s  1 . 0 0 2  42.5 7.2 47.6 89.6 4 7 . 1  19.9 28.6 



No. - 
239 

339 

341 

331 

3 70 

29 1 

342 

300 

332 

311 

Industry Group 

Tex t i l e s  (n.e.c. 

Non-metallic Mineral 
Products (n.e.c. 

Basic I ron  and S t e e l  
Indus t r i en  

S t r u c t u r a l  Clay Product8 

B l e c t i c a l  W h i n e r y  

T m r i e n  and Leather 
Finimhing 

Non-ferrous Metal s 

Rubber Products  

Clans and Glans Products  

~ a n i c  I n d u n t r i a l  Chemicals 

A l l  o t h e r  manufactures 

mTAL 

Fac tor ies  w i t h  F ixed  Cap i ta l  
Less than k s .  5 Lakhs - 

No. of Persons Fixed Gross 
Fac to r ies  Employed Capi ta l  Output 

Thous. 
-. 

(RB. Crores )  

7 78 26.4 1.9 18.0 

Percentage of all Regis tered Fac to r ies  
No. of Per sons Fixed Gross 

Fac to r ies  Employed C a p i t a l  Output 
% % % % 

98.5 86.7 62.0 77.6 

SQILCW~ A B u l u l m  - of -tr ier,  1960: 
pdd plp-m tahht ian  un ooawua 6eOtOrj &8ft Natl-1 Ssllph Survay No, en 8-la reutor, 

1I.t.lli.l -.PPI.6 l a  rwtly d l f f m t  o d o r  as Tabla 1 - Derrleprt of W S m h  Iduatr ier~ I n  
Iidi., Prwpota, P r o b h  and Polloi.r, Report of ths Internatioool Pompootirrs P-. Tom, 
-trg of -trJ s =3* z 12 



Table 10 : INDIA: INDICES OF INDUSTRIAL PPODUCTID!' 

1956 = 100 

WIllO 4 CPARHmG 
Coal mining 

n a g p A r n M 0  
Food mrmlactnrfir 

sugar 
Tea 
Cigarettes 

~ a c t u r e  of taxtiles 
Cotton 
VDol 
S i l k  & qmthotics 
Artm 
(incl. sgnthstics) 

Rayon (viscose pm) 
Jute 

- Ressiul 
sacking 

lQnUaetur~ of footwear 
Uood&oark 

(excl. furniture) 
Paper & paper prahcts  

Paper 
Printing & writing 



Table 10 (contld. ) 

'*vPinl: 0.20 
Special var ie t ies  0.16 
Paper-board 0.15 

Leather aqd Fur 0.18 
Rubber P; :I ?ccts 3.04 

Car t i r e s  1.41 
Chenicalo&Chem. Products 3.56 

Basic I n d ~ s t r i a l  
~ .e?n ica l s  0.97 

& a q  Organic Cheaicals 0.19 
Heavy Inorganic 
Chemicals 0.61 

S p t h e t i c  Yesins 0.01 
byestuff 0.17 
Fert i l izers  0.60 
Phosphoric (super 
phosph:,te) 0.08 

f i t r~genous  ( bmwniura 
d p h k )  0.52 

Pe t ro l eu  hoducts  3-79 
b n - k t e l l i c  Hitiner?ls 2.47 

Cement 1.2!+ 

240.2 
137.1 
203.5 
125.2 
169.4 
182.2 
183.9 

278.1 
2M.O 

318.8 
396.0 
165.2 
185.2 

w . 0  

106.0 
169.2 
191.1 
in. 5 



Table 10 (contld. ) 

Basic kt& 9.25 
Imn and Steel 7-46 
He Iron - 
FYr.ished Steel - 

Copper smiting & rolling 0.23 
A l d n u m  0.61 
Brass 0.36 

Hamfacture of Hetd Products 0.99 
Hacninery except electrical 1.10 

Internal combustion eng. 0.27 
Iabwtriel machinery 0.50 
Office d household 
machinery 0.30 

Electrical machinery 2.41 
Powr trmsfomer 0.17 
Electric Hotors 0.22 
Cables and wires 0.72 
Batteries 0.37 
m 0.13 
Fans 0.27 
Radios 0.14 

1963 1964 
Jan.- Sept. 



Table 19 (cont'd.) 

WeightE1951 1952 1953 1954 1955 1957 1 9 9  1959 1960 1961 1962 1963 1964 
Jan. -5ept. 

~utnm,bi le i  
b to rcyc les  
Bicycles 

J!z,ECmclT'r 

f l  Weights cased i n  computing general index based on 1956 s t ructure  of output. - 
/2 Pra 19% Nitric end Phosphoric acids going into  f e r t i l i z e r  production are excluded. - 

m: nDntnly S t a t i s t i c s  of the  Production of Selected Industries of India, October 1964, Central S t a t i s t i c a l  Organisation. 





Table 11 (cont'd) 

19W 
P r o d ~ t  bit 1953 1%h 1955 1956 1957 1958 1959 1960 1961 1962 1%3 Jan. -;spt. 

Ammium Sulphate metric tons 5,h06.0 5,755.C 6,650.0 6,575.0 6,h25.0 6,505.0 6yb05.0 6,hOO.O 6,590.0 6,968.0 7,376.0 6,766.0 
Superphosphate metric tons 681.0 l,b&.C 1,OhS.O 1 3 . 0  1,998.0 2,350.0 3,495.0 h,h19.0 5,170.0 6,218.0 8,056.0 9,558.0 
Sulpluric Acid metric tons 9,220.0 12,750.0 l.&,090.0 13,97C.G 16,5e0.0 19,190.0 2l~~730.0 29,h95.0 35,208.0 39,122.0 &,!?70.0 55,977-C 
Soda A& metric tars h,810.0 h,086.0 6,SbO.O 7,135.0 7,775.0 7,560.0 7,9h.0 12,107.0 l.&,720.0 18,5b8.O 22,2h7.0 2&,139.0 
CNBtic Soda metr ic tms  1,937.0 2yb78.0 2,890.0 3,337.0 3,605.0 lr,835.0 5,823.0 8,195.0 9,988.0 10,552.0 12,690.0 l&,967.0 
-t W = t r i c t a n s  320.0 372.0 379.0 b17.5 h7h.o 5lh.o 577.5 653.7 687.1 715.5 779.6 792.0 
IdaotdI- 000 metric b n s  19.3 20.3 23.2 26.9 31.0 36.7 u . 2  bs.9 52.2 55.9 5b.9 5h.l 

& metric tons 11,820.0 13,150.0 15,670.0 16,380.0 17,800.0 21,hW.O 2b,900.0 28,777.0 30,326.0 32~G3.0 38,551.0 b0,818.0 
Aukambile t i res  000ts a . 0  69.h 73.5 78.2 82.5 83.8 9h.9 113.5 130.2 U . 5  160.5 170.9 
Antombile tubes 0001s 5b. 9 62.b 65.5 76.5 78.0 78.9 93.7 106.8 123.7 136.9 169.1 188.3 
%cycle t i res  am's 387-1 h35.5 h79iO 526.7 596.0 688.3 792.6 902.5 9h5.5 995.0 1,182.2 1,352.8 
B i ~ y ~ h  tx~bes OOots 383.b ba .8  b66.1 531.1 585.6 65b.5 829.2 1,056.3 1,070.7 963.5 1,111.9 1,2%.0 
F o o t n u  (Rubber) 1C0,000 Pairs 20.0 26.0 29.1 30.1 30.8 P . 6  32.7 37.2 37.6 W.5 38.8 38.7 
Sorp m t r i c  tQw 6r9So.O 7yb30.0 8,370.0 9,320.0 9yb50.0 10,UO.O ll,00(?.0 ll,900.0 1 2 u 7 . 0  12,625.0 13,263.0 Ilr,l68.0 
Rstroleum Products 000 metric tons 20.6 5b.s 252.0 32b.2 370.6 397.7 k9.b h78.9 507.5 5b8.7 637.5 b98.9 I 

Cottcn Yarn 000 k. %,m 59,090 61,500 63,220 67,250 63,650 65,000 65,600 71,858 71,630 71,3381 79,109 
Cot* Cloth 4 

(rail1 sector) - 371,000 380,000 387,500 h0h ,300 bo5,00O 375 ,000 375 ,C00 38h ,200 3% ,m 380,021 368,571 386,102 a 
Cotton Cloth 

(&centralized 
millinn meters 118 126 135 13 9 151 16L 173 168 

Jute 3roduets OGO metric tons 73.5 78.5 86.8 92.5 87.1 09.8 88.9 90.h 
Ypollen f a r l c s  000 raetrrs 1,015 1,047 1,036 1,210 1,228 l,h77 1,160 1,163 
Baym (Viscose Yarn) rnetric tons 369.0 b8.O b86.0 618.0 795.0 i ,117.0 1,255.0 1,601.0 

m m t r i c  tuns Tm-2 
5b/55 55/56 57/58 58/59 59/60 

9 p g . r .  .8 m . 8  T . 3  -.l 
M kg. 23,000 2b,3% 25,300 25,200 25yb70 27,000 27,000 26,355 
Coiiea m t r i c  tons 1,912.0 2,hES.O 2,115.0 2,917.0 3,h60.0 3,7lG.i; 3,798.0 h,289.0 
meat  f lapr 000 laetric tons bl.0 37.5 b1.3 h5.5 61.1, 69.1 81.3 82.9 

S w c e :  nDnthly Stat is t ics  of the Production of Selected Industries of India, Oatobor I$&, - 
h t r a l  s ta t i s t i ca l  Organisation, Calcutta. 



Table 12 
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Table 12: SEIECTED PRODIETION TAROETS MID ANIICIPKTED ACHIE-S - THIRD PUN 

$ of Twget 
Likely Likely to be 

Targat Aohlevg4nt Aohieved 

Metals - 
Steel  Ingots thous . tom 9,200 7, 76 
Pig Iron for Sale 11 1,500 1,200 80 

Alloy, Tool and Steinless Steel  200 35 18 
A l u m i n u m  )I 80 80 100 

Copper 
I t  20 17.4 87 

Basic Metal Produots 
S tee1 Castings 
Steel  For-8 
Caat Iron Pipes 
Steel  Wire Ropes 

Basic Industrial Materials 
Cement thous. tons 
Sulphuric Acid 11 

Soda Ash I1  

Caustic Soda 11 

Grinding Wheels 11 

Paints and Varnishes 11 

Rayon Orade Pulp II 

Paper and Paperboard 11 

Newsprint II 

Refractories 11 

Winding Wires 11 

Plastics (polyethylene PVC etc. ) " 

Machinery & Equipnent 
Bdilera 

Sugar M i l l  Machinery 
Passenger Cars 
Commercial Vehicles 
Motorcycles, Scooters 
Bicycles 
Sewing Machines 
Clocke 
Time pieces 
Watches 
Dry Batteries 
Storage Batteries 

Rs.  Croros 
11 

Ferti l ieers 
Nitrogenous ( i n  t e r n  of N) thous.tons - 

~ h o r ~ h a t e  (in t e r n  of ~ ~ 0 ; )  11 466 

/1 Mission estimate. - 
Source - t The Third Plan lUd Tern Appralral, Pluvring Caolrirrion, Nor. 1963. 

?he figures also refloat, in 80 far as posriblo, subroqusnt rorlsions 
of aohlovtment ort inrter  =dm bg Pluraing CarPlirrian in Oat. 1961, md  
Sept. 1965. 



Table 13 
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Table 131 THIRD PLAN RPORTS - ESTIMATED RQUI-S AND ACTUAL IWORTS EXCLUDING PL 480 

(in ~ s .  ~ r o r e s )  

Estimated E s  timatad Actual 
Requirement8 Requirmmnts Imports& Differences 

I I1 

Maintenance Imports 

Metals 
Iron & Steel 
Non -f errous 

Total Metals 

Machinery & Equipuent 
Indus t r i a l  
Transport 

Total Machinery & Equipnsnt 

Manufactures of Metals 

Fer t iU zer 

A l l  Others 

Total Maintenance Imports 

Machinerv and Eauirment for 

GRAND TOTAL 

/1 includine estimates for 1965/66. - 
/2 I f  it i s  assumed that  "Hachinery and Equipunt fo r  Plan i s  hcluded within - 

the import category "MPahlnery & E q u I m t f g ,  the short fa l l  for  the combined llmaintenancett 
and flprojeotn reqnirganntr of machinery & eqnipmnt is  Re. 256 crorea. h.aa the s t a t i s t i c s  
available, i t  is not possible to  allooate th is  shor t fa l l  between the two categories. 

Sourcest Estimate I - Overall fiqures frcm Third Five Year Plan; de ta i l  of bh t enanoe  Imports 
?ram estiaotes of Anliaria C m i t t e e .  -~ ~. 

E s t l a a t ~  I1 - ~ s t i u i e s  of ~ U ~ l n t a n ~ ~ 1 c e  Imports as rerised by l h i s t r y  of Mnanoe, 
3lme 30, m* 
~ctual.  - 1961/62, 1962/63, 1963/64 - Indlan Econ. S ta t i s t i cs ,  l4inistry of Finance, 
August 1964, 1964/65 and estimate for m r  the India Consortium 
1965, klinistry of Finanoe. 
PL 480 imports excluded in a11 oases. 
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Table 15: CLASSIFICATION OF INCREASES I N  CAPITAL COSTS: SELEXTED PUBLIC SECTOR EWIWPRISES 

(in Ra. crorea) 

Net Increase in Costs /1 - Itsma CMtted f r a a  Incroaaes In  Costs 
O r i g i n a l  Estinates of Par t icu lar  1- 

Heavy h g h e e r i n g  Corp. 

Heavy Electricala LM. (-pal) 

Fer t i l i ze r  Corp. of India 

Hang81 R o j e c t  

T r a r b y  Project 

TOTAL 

/1 See Table U. - 
Source: C a p i l a d  by mlsaion from annual report, repor ts  of Estiumte~s Camit tee  and infamat1011 @v- t o  - 

miasion by entarpriaea. 



T a b l e  16: TlME LWJUIr(EL) kQ:l ~~.~PLEI.ICNTATLON O F  PUBLIC SECTOtt INUUS'rttIAL PXOJECIS 
AVERAGE TINE BEIWEEN VALllOUS STAGES ( I N  33N'EHS) 

- 
P r o j e c t s  conce ived  P r o j e c t s  w i t h  I n v e s t m e n t  P r o j e c t s  w i t h  i n v e s t m e n t  

P e r i o d  A l l  P r o j e c t s  s i n c e  1960/61 o f  2s. 1 0  c r o r e s  o r  less o f  d s .  40 c r o r e s  o r  more 

From c o n c e i v i n g  t o  p r o j e c t  /1 
a p p r o v a l  by Government 2 4  ( 1 5 )  2 1 (5) 

From a p p r o v a l  t o  s t a r t  o f  
c o n s t r u c t i o n  

From s t a r t  o f  c o n s t r u c t i o n  t o  
s ta r t  o f  p r o d u c t i o n  32 ( 1 9 )  25 ( 6 )  1 7  ( 4 )  

I 
From s t a r t  o f  p r o d u c t i o n  t o  
p r o d u c t i o n  a t  f u l l  c a p a c i t y  52 ( 2 0 )  5 4  ( 6 )  2  3  ( 4  7  9  ( 7 )  a 

'4 
'IU TAL 120 102 n .a .  139 

Note: F i g u r e s  i n  b r a c k e t s  i n d i c a t e  number o f  p l a n t s  i n c l u d e d  i n  t h e  a v e r a g e .  

/1 Rtm~ tire goverxmnt approved project In principle and/or awarded oantract to  oonnultant to draw up project - 
report to tim &en projact repart was aocepted by garerzmnt. 

Source r Table 17. - 



'Table 17: STAGES I N  TllL IMLJLEPIENTAT~ON OF ShZECTKD PUBLLC SECTOi1 LIJDUS'rtlIAL PROJGTS 

P r o j e c t  Pro jectL2 
P r o j e c t  depor t  Approved by S t a r t  of S t a r t  of Product ion  a t  

~ o n c e i v e d l  Received Goverrunent Cons t ruc t ion  Product ion  F u l l  Capaci ty  

Rourkela S t ee1  P lan t  1953 Feb. 1956 Feb. 1959 1964/65 

B h i l a i  S t e e l  P l an t  1955 March 1956 Feb. 1959 J a n .  1962 

Durgapur S t e e l  P l an t  1955 1956 Feb. 1960 1964 

Neyvel i : Mine 1954 Nov. 1954 Aug. 1956 May 1957 /3 J u l y  1960 Feb. 1966- 

Neyveli:  Power k c .  1957 Oct. 1958 March 1959 Jan .  1959 May 1962 J u l y  1964 

Neyveli:  F e r t i l i z e r  Feb. 1958 1960 Sep t .  1965 March 1966i3 

Neyveli:  B r i q u e t t i n e  and 
Carbonizat ion June  1959 March 1961 A p r i l  1965 Dec. 1965L3 

Heavy E l e c t r i c a l s  L td . ,  Bhopal Nov. 1955 Nov. 1956 Nov. 1958 J u l y  1960 1967- /3 

Heavy E l e c t r i c a l s  Ltd . ,  Hyderabad June  1961 Sept.1962 J u l y  1963 Aug. 1963 Islarch 1966 1970/71[3 

Heavy E l e c t r i c a l s  Ltd. .  
Trichinopoly Aug. 1961 Aug. 1962 i4ay 1963 June  1963 Feb. 1965 1971/72L3 

Heavy E l e c t r i c a l s  Ltd . ,  Hardwar tlay 1962 J u l y  1963 S e p t .  1963 Oct .  1963 Feb. 1966 1972/73L3 

Hinduatan kiachine Tools L td . ,  
Bangalore I i4arch 1949 

Hindustan Hachine Tools Ltd.  , 
Bangalore 11 

Hindustan :lachine Tools L t d . ,  
Pin jo re  

Oct. 1955 1957/58 

A p r i l  1960 J u l y  1961 Nov. 1962 

J u l y  1902 A p r i l  1964 1965/66 

c o n t .  ' d .  I"= 



T a b l e  1 7  (con( . .  ' t j . i  

-- -- 
P r o j e c t  p r o  j ec tL2  

lJro  j e c t  Xepo r t  Approved by S t a r t  o f  S t a r t  of P r o d u c t i o n  a t  
~ o n c e i v e d ! ~  Received --- Government C o n s t r u c t i o n  P r o d u c t i o n  F u l l  C a p a c i t y  - 

Hindustan ibiachine Tools  L t d . ,  
Alwaye, K e r e l a  

Hindus tan  Plachine Tools  L t d .  , 
Hyderabad k c .  1963 

Hindus tan  ciachine Tools  L t d . ,  
Watch F a c t o r y  

A p r i l  1963  J u l y  1963 O c t .  1964 1967/68i3 

A p r i l  1966 

S e p t .  1961 J a n .  1963 

Heavy E n g i n e e r i n g  Co. , HLIBP Dec. 1957 June 1959 Nov. 1959 S e p t .  1961 Piarch 1964 1972/73 

Heavy E n g i n e e r i n g  Co. ,  CMMP Dec. 1957 A p r i l  1959 Aug. 1959 Aug. 1961 March 1964 1970/71 

Heavy E n g i n e e r i n g  Co.,  FFP Aug. 1958 Nov. 1959 A p r i l  1960 ?larch 1962 J u n e  1964 1975 

Heavy E n g i n e e r i n g  Co. ,  HMTP May 1961 A p r i l  1962 ?.lay 1963  S e p t .  1963 1966/67 1971/72 

F e r t i l i z e r  C o r p o r a t i o n  of 
I n d i a ,  Nangal J u l y  1955 

F e r t i l i z e r  C o r p o r a t i o n  o f  I n d i a ,  March 1957 
Trombay 

Nov. 1956 J u n e  1958 Feb. 1961 k c .  1962 

A p r i l  1959 J u n e  1960 A p r i l  - 
O c t .  1965L3 

F e r t i l i z e r  C o r p o r a t i o n  of  I n d i a ,  
Namrup 1354 Play 1960 J u n e  1960 

F e r t i l i z e r  C o r p o r a t i o n  of  I n d i a ,  
Gorakpur Feb. 1960 Feb. 1963 O c t .  1961 

c o n t .  ' d .  





Table 18 : ' lOKKING liESULTS 01: C E N T W L  GOVELWlEN'r 1 N D U S T ; : l A L  EN'r f i11l 'd lSES E A i U J I N G  PROFLTS OF 10% OR MOLB ON C A P I T A L  E M P L O Y E D  -- -- 
(F igu re s  i n  Rs. l a k h s )  

Year 
Ending ~ a p i  ta lL1 Gross P r o f i t s  a s  % of 

Enterprise & D a t e  Inco rpo ra t ed  March 31. Employed S a l e s  Gross Prof i t s  C a p i t a l  Employed 

Hindustan A n t i b i o t i c s  (1954) 

Hindustan Machine Tools (1953) 1963 1119.9 708.2 233.4 
1964 1528.6 982.7 327.0 

Ind i an  Hare Ea r th s  (1950) 

Hindustan I n s e c t i c i d e s  (1954) 1963 
1964 

Ind ian  Telephone I n d u s t r i e s  (1950) 1963 878.2 788.0 121.6 
1964 1049.8 950.6 171.3 

Nat iona l  Ins t ruments  (1957) 

Hindustan S a l t s  (1958) 

Ra t iona l  Newsprint 81 Paper M i l l s  (1947) 1963 554.6 280.9 55.5 10.0 
1964 554.2 318.1 76.0 13.7 

Nazagon Dock (1934) 

Nat iona l  P r o j e c t s  Cons t ruc t ion  ( 1957) 1963 
19 64 

cont .  ' d .  



Hindustan Cables ( 1952) 

Travancore Minerals ( 1956) 

m TAL 

capitalL1 
March 31, Employed Sales 

Gross Profits as SO of 
Gross Profits Capital Employed 

f l  Capital employed = gross fixed assets minus accumulated depreciation plus working capital. - 
Source: Annual Report on the Working of Industrial and Commercial Undertakings of the Central Government for the 

fear 1963-64, Ministry of Finance 



Hindustan S t e e 1  Ltd. ( 1954)  

Table 19.: \?ORKING BESULTS O F  Illit: 10 LAXtGLSST CENT:UL GOVEiWlENT 1NDUSTKIAL E N T L r l P R I S E S  - -- 
( F i g u r e s  i n  R s .  C r o r e s )  

/1 C a p i t a l -  13 
Gross  P r o f i t s  as % o f  

Narch 3 1 ,  h p l o y e d  S a l e s  Gross  Profits--  C a p i t a l  Employed 

N e y v e l i  L i g n i t e  Corp. ( 1956) 

Heavy Engineer ing  Corp. ( 1958)  

Nat iona l  Coal Development Corp. ( 1956)  1960 
1961 
1962 
19 63  
19 64  

A 
F e r t i l i z e r  Gorp.( 1961) - 

cont .  ' d .  



Table 19 (cont. 'd. ) 

/1 Capital- 
March 31, Employed Sales 

Gross Profits as % of 
Capital Employed /3 Gross Profits- 

/5 Heavy Electricals Ltd. ( 1956)- 1960 - - 
1961 - - 
1962 2 3 1.8 
1963 32 3.0 
19 64 40 4.5 

/6 Indian Refineries Ltd. ( 1958)- 1960 
1961. 
1962 
1963 
19 64 

Hindustan Aircraft ( 1940) 

Hindustan Machine Tools (1953: 

Fertilizers and Chemicals 
Travancore ( 1943 

cont. 'd. 



Table 19 (c0nt.d) 

/1 Gross f ired assets minus accumulated depreciation plus working capital.  - 
/2 Figures for Neywli and HEC not cample te ly  caparable as they represent investmant (equity and loans). - 

Tbse  two enterprises are st i l l  under construction and are not included in the figures for the tota l .  

3 Proflta before interes t  and taxes. - 
/& m s  for 1960 and 1961 refer  to  Sindri only. - 
/S Figures for sales refer  to  uutput; capi ta l  employed estimated t o  exclude vark in progress. - 
/6 Figures refer to Gauhati refinery only; excise duties not inoluded in gross profits. - 
/7 Pigures for  Iagvsli md HEC excludad. - 
Saurce: Annun1 Reports on tbe Worklng of Industrial and Cammerela1 Undertakings of the Central Governments - 

for  the Tears 1960-61, 1961-62, 1962-63, 1963-64, U s t r y  of Finance. 



Item - 
Electrolyzer Frames 

13,000 Gaskets 

Stainless Steel  Strips 

Table 20: NANGAL FERTILIZSR PROJECT - STATEMENT SHOWING DEIAYS I N  PROCmNT 
OF REPLACEMENT PARTS FOR ELECTROLYZERS 

Date of 
Application 

Amount Date of Date of for Import 
( i n  000 R s .  ) Indent Note Order License Status as of November 25, 1961, 

- May 31, June 2b, 1963 No Fmport license has been grant- 
1963 ed; management decided to  import 

Rs .  8,000 worth against blanket 
license. 

780 May 7, 1964 Oct. 16, Oct. 6, 19& Management decidedonNovember 15, 
1961, 1961r to import Rs. 75,000 worth 

against blanket license. I 

'0 

157 May 11, 1961, Oct. 16, Aug. 24, 1961, R s .  82,000 of foreign exchange ^U 

196b released on September 22, 196b I 

but import license not yet  
granted. 

Machine Screws, stainless s tee l  6 June 15, 1961, Oct. 22, Oct. 16, 1961r Management decided on November 
1964 24, 1964 t o  import against 

blanket license. 

Bolts & Nuts, stainless s t ee l  126 Hay 11, 1961, Not yet Not yet applied 
finalized 



'Table 21:  CHALIWEN AND GENEMAL IwWAGE~S OF SELECTED CENTRAL GOVEktNPENT 1NDUSTRLAL ENTEdPtUSLS 
NWlBEK AND AVEIWGE TENULW SINCE INCOWO&AiION 

Date of 
Chai rlnen 
Aver age Tenure 

General Managers 
Average tenure 

Zn terprise Incorporation No. i blonths) No. (~onths) 

Fertilizer Corporation 
Heavy Electricals, Bhopal 
Heavy Engineering Corp. 
Hindustan Antibiotics 
Hindustan Cables 
Hindustan Insecticides 
Hindustan Machine Tools 
Hindustan Salts 
Hindustan Steel 

Bourkela 
Du r gapu r 
Bhilai 

Indian Oil Coorpany 
Indian dare Earths 
Indian Refineries 
Indian Telephone 
Mazagon Dock 
National Coal Dev. Corp. 
National Instruments 
National Newsprint & Paper 
National Projects Construction 
Neyveli Lignite Corp. 

Jan. 1961 
Sept. 1956 
May 1959 
April 1954 

1952 
March 1954 
Feb. 1953 
April 1958 
March 1954 

1959 
Aug. 1950 
Aug. 1958 
Aug. 1948 
May 19 60 
Sept. 1956 
June 1957 
July 1947 
Feb. 1957 
Dec. 1956 

Source: Estimates Couunittee (1963-64). 52nd geport, Personnel Policies of Public Undertakings. 



Table 22 

Table 22: DIPATION O F  TENURE OF FINANCIAL ADVlSOBS IN 
PUBLIC SECTOR ENTERPRISES 

Duration of Tenure 

6 - 12 months 

1 - 2 years 

2 - 3 years 

3 - 5 years 

5 years and over 

Number of advisors 

Note: Information does not cover all enterprises. - 
Source: V.V. Ramanadham, 'fie Control of Public Enterprises in India, Asia 

Publishing H m s e ,  1964, p. 142. 



Table 23 

Table 23: CWARISON BETWEEN INVENTORIES AND PRODUCTION FOR SELECTED 
PUBLIC SECTOR ENTERPRISES, 1963-64 

Valuo of prodw- Inventories Inmntories in term 
t ion (exahding a t  the  end of mmber of nantha' 
depreuiatian) of par value of production 

( ~ s .  orores) 

Hlndustan Mrcraf t Ltd. 
Hlndw tan Shipyard Ltd. 
Travancore Minerals Ltd.  
Bhara t Electronics Ltd. 
Indian Telephone In- 

dustr ies Ltd. 
Praga Tools Ltd. 
National Coal Develop- 

ment Corp. Ltd.  
Fer t i l izers  & ChaaPiaals 

Travancore Ltd. 
Hindustan Sal ts  Ltd. 
Hindus tan Antibiotias 

Ltd. 
National Inetrrmrents Ltd. 
Hindustan S tee l  L td .  
Nahan Foundry Ltd. 
Hindustan Machine Tools 

Ltd. 
Oarden Reach Workshop 

Ltd. 
Fer t i l izer  Corporation 

of India Ltd. 
Hlndustan Inseaticides 

Ltd. 
Hazagon Doak Ltd. 
Hindustan Cables Ltd.  
Hindustan Hausing Faatory 

Ltd. 
National Newsprint & 

Paper Mills Ltd. 
Indian Rare Earth Ltd. 

TOTAL 

Source: - Annual Report on tho Working of Ibdur t r ia l  mad C a r u r o i a l  U n d . r t . l d n p  8 of 
&e Central h r r r m n t  fo r  th. You 1963 - 61, , )tini#try of Filmme. 



MCl AVFACTUIIIKG DJDUSTRY 
E T H  SPECIAL FUPEFBNCE TO 

PUBLIC SECTOR ENTERPRISE 

APPENDICES I - N 



Note on A ~ ~ e n d i c c s  

i. Support i n  terms of spec i f ic  examples f o r  some of the observa- 
t ions  and recommendations made i n  the  main report  may be found i n  the  
following Appendix papers. They represent a pa r t  of the investigations 
on which the mission has based its report .  The performance of other 
projects  and other indus t r ies  was a l so  studied. However i n  these cases 
the re levant  f tndings were incorporated i n  the  main report  without deve lop  
ing  a supplemental paper. 

ii. The f i r s t  three papers dea l  with the select ion,appraisal  and 
implementation of three  large public sec tor  projects .  The papers d i f f e r  
i n  scope and approach but a l l  dea l  with the process of the investment 
decision and some of the subsequent problems of implementation. Altl~oilgi? 
each of the  projects  se lected f o r  inclusion has encountered severe d i f f i -  
c u l t i a s  ar,d none have very br ight  prospects f r ~ m  an econornic point of viscr, 
it should be pointed out t h a t  t h i s  i s  not charac te r i s t i c  of a l l  public 
sector  indust--ye Nevertheless, we believe the  problems described a re  
su f f i c i en t ly  aieospread t o  warrant the  a t ten t ion  we have given them. 

iii. Th2 l a s t  paper deals with the  performance and problems of the 
f e r t i l i z e r  industry. Although there have been importaat changes i n  the 
Government's policy i n  regard t o  t h i s  industry  since t h i s  piece was v r i t t s n  
in  the Spring of 196.5, many of the observations a r e  s t i l l  valid. 
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REPORT ON THE BHOPAL HFAVY - DJECTRICAL FACTORY -- 

I. THE DECISION PROCESS -- 
( a )  Early History 

1. A heavy e l e c t r i c a l  indust ry  was first proposed i n  19L8. P r o j e c t  
r epor t s  were obtained from s e v e r a l  consultants ,  but  f u r t h e r  considerat ion 
was deferred i n  1950 f o r  f i n a n c i a l  reasons. The idea  was revived i n  1952. 
There followed a long drawn-out argument b e t ~ e e n  t h e  Ministry, of Production 
and Yhnistry of Commerce and Industry, mainly. concerning t h e  capacity. of 
t h e  p r i v a t e  sec to r ,  and i t s  a b i l i t y ,  t o  grow t o  meet t h e  demand. ( I t  was 
not  u n t i l  the  I n d u s t r i a l  Policy.  ResoLution of 1956 t h a t  new investment i n  
heavy e l e c t r i c a l s  was reserved f o r  the  pub l ic  sec to r . )  This was a l l  based 
on almost ludicrous underestFma,tes of  demand. 

2. The Estimates Connit5ee of 1962-63 which reported on Bhopal, 
severely c r i t i c i z e d  t h e  long delays 3 , f t e ~  1948. The p o i n t  i s  not we l l  
taken. The i s s u e  f o r  ca,pi tal  investment a t  any time i s  how much t o  do, and 
what p a r t i c u l a r  things t o  do. One cannot say t h a t  Bhopal, o r  something 
s imi la r ,  should have been decided on e a r l i e r ,  except i n  t h e  l i g h t  o f  t h e  
t o t a l  resources ar.d o ther  invest<ment oppor tuni t ies  from l9k8-55. This the  
Committee did not  inves t iga te .  It may be added t h a t  i t  seemed t o  labor  
under the  naive i l l u s i o n  t h a t  t h e  whole value of the  output  would represent? 
a saving i n  imports. 

2 
d The his tory .  from 191~8-55; i s  thus not  d i r e c t l y  re levant .  But a 
few remarks a r e  worth making about t h e  a t t i t u d e s  towards economic choice 
which seemed t o  hare prevai led .  It was et i t iently.  thought by most thah i f  
It was es tab l i shed  t h a t  the re  was s u f f i c i e n t  i n t e r n a l  demand, then i h e  
case f o r  a f ac to ry  was made out.  It was recognized t h a t  heavy. equipment 
m~nufac tu re  would be unprofi table.  Rut, with some demur frcm t h e  f i n i s t r y  
of Finance, and llLinistry. of  Commerce and Industry, i t  was evidently.  not  
thol~ght  t h a t  t h i s  might be a reason t o  deploy. I n d i a ' s  l imi ted  resources 
f o r  o the r  purposes. Sel f -suff ic iency was r a i s e d  a s  an argument: but riO 
one explained what p a r t i c u l a r  reason the re  could be t o  want t o  be s e l f -  
s u f f i c i e n t  i n  heavy e l e c t r i c a l  equipment (one k~ould have thought t h a t  i f  
a war in te r rup ted  communciations with supplying countries,  investment 
goods of t h i s  type would be one of t h e  lowest p r i o r i t i e s  - t h a t  is, one 
of t h e  l a s t  th ings  i n  which one would want t o  be s e l f - s u f f i c i e n t ) .  



( b )  The Heavy E l e c t r i c a l  Equipment P r o j e c t  Enqui-ry ( IyenEar)  Committee - 
4 The e f f e c t i v e  fountainhead of Bhopal, as i t  now s t ands ,  was t h e  
Iyengar  Committee which r epor t ed  i n  March 1955. This  Commit-tee r ea s ses sed  
t h e  demand. Despi te  t h e  f a c t  t h a t  i t s  e s t ima te s  were not ,  a t  t h a t  da te ,  
based on t h e  k i ~ d  of  macro-economic p r o j e c t i o n s  and der ived  demands which 
began w i t h  t h e  Second Plan, and were i n  conseqtence f a r  t o o  smal l ,  never- 
t h e l e s s  i t  showed t h a t  t h e r e  was s u f f i c i e n t  demand f o r  a  f a c t o r y ,  and that)  
t h e  p r i v a t e  s e c t o r  would no t  manufacture t h e  heav ie r  equipment because of 
i t s  u n p r o f i t a b i l i t y .  The Committee drew up a b i l l  o f  goods ( o r  "output- 
mix") which t h e  f a c t o r y  should produce.l/  For heav ie r  equipment t h e s e  
outputs  were based on t h e  p r i n c i  i e  of keeping w e l l  w i t h i n  t h e i r  h igh ly  
conserva.tive p r o j e c t e d  demand.$ Li@\ter equipment, which would be  inore 
p r o f i t a b l e ,  was inc luded  t o  reduce t h e  l o s s e s  rqhich were regarded a s  in-  
e v i t a b l e  on heat?] equipment i n  t h e  f i rs t  decade ( t h i s  judgment was evident-  
l y  based on A.E. I. !s e a r l i e r  and discoura,ging p r o j e c t  r e p o r t  of 1953) . No 
thought appears  t o  have been given t o  t h e  ques t ion  whether t h e  i n c l u s i o n  
of  t h e  l i g h t e r  equipment w i t h  the  heav ie r  c o n s t i t u t e d  a  r e a l  economy ( t h e r e  
i s  no m e r i t  t o  i n c l u d i n g  p r o f i t a b l e  i tems w i t h  unpro f i t ab l e  w i th in  t h e  
sane  zccounting u n i t ,  un less  theye  a.re r e a l  economies). I n  f a c t ,  I was 
informed by t h e  consu l t i ng  engineers  t h a t ,  a l though probably t h e r e  a r e  
always some t e c h n i c a l  economies i n  lumping th ings  t o g e t h e r  on t h e  same 
s i t e ,  they  would n o t  be very s i g n i f i c a n t  i n  th5s  case.  

5 Although it dcss  no t  emerge f ~ o m  t h e  Report o f  t h e  Committee o r  
froin any o t h e r  documents I have seen,  I was t o l d  t h a t  management considera-  
t i o n s  had, a t  some s t a g e ,  been important .  It w a s  f e l t  t h a t  Ind ia  had oniy 
a few good ma-nagers, and t h a t  t h e r e f o r e  i t  w a s  be l ieved  t h a t  p roduc t ive  
a c t i v i t i e s  must be ga thered  t o g e t h e r  i n t o  r e l a t i v e l y  few u n i t s .  Q u i t e  a p a 3  
from t h e  i n c l u s i o n  of  l i g h t e r  equipaent ,  i t  a l s o  appsars  t h a t  t h e r e  a r e  f e ~  
economies t o  be ob ta l aed  from inc lud ing  h e a w  r o t a t i c g  equipment, a s  w e l l  
a s  t r a n s f o r n e r  and swi tch  gear ,  i n  t h e  same f a c t o r y .  

6 .  The output-mix produced by t h e  Iyengar  Committee i s  of g r e a t  h- 
por tance ,  because i t  has  been c lose ly  s t u c k  t o  u n t i l  r e c e n t l y  a t  l e a s t ,  an+ 
has  thus  dominated t h e  development. Looking back one can now s e e  t h a t  i t  
lras based on a s e r i e s  of doubtful  arguments? and mistakes.  Since denand 
was s e r i c u s l y  underestimated, i t  was ev iden t ly  f e l t  t h a t  a r a t h e r  l a r g e  
number of  i t ems  of equisment nus% be produced t o  make a  l a r g e  enough u n i t  
( t h e r e  i s  no sugges t ion  i n  t h e  Report t h a t  more than  one u n i t  was ccntem- 
p l a t e d  by t h e  Co~nmittee) . This mult i -product  conclusion was r e i n f o r c e d  
by t h e  doubt fu l  argument t h a t  l i g h t e r  equipment must be produced t o  o f f -  
s e t  t h e  a n t i c i p a t e d  l o s s e s  on heav ie r  equipment. Final l j r ,  a t  some s t a g e  

1/ Tne Iyengar  Committee r e f e r r e d  alwa~rs  t o  " the  f ac to r?~"  o r  "a  fac tory1 '  ., - 
However, i n  t h e  subsequent t e c h n i c a l  consu l t an t s  agreements w i t h  A.E,I,, 
i t  was s p e c i f i c a l l y  s t a t e d  t h s t  t h e  term " the  factory."  might be taken  TJ 
mean one o r  more f a c t o r i e s ,  and t h a t  A.E.I. should  a d v i s e  on whether oil= 
o r  more f a c t o r i e s  would be b e s t .  

2.' The amount of a c t u a l  gene ra t ing  equipment inc luded  w a s  indced t,lre PL! .?~  - 
(175,~00 k.> a s  t h a t  s ~ g g e s t e d  by, t h e  Z-qlc-.i-scq- C.~mmi.tt;c. o f  :!5'~si 
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i n  t h e  dec i s ion  pyocess,  t h e  management argument apparent ly  p layed  some 
p a r t  i n  determining t h a t  t h e  Iyengar Committee's s p e c i f i e d  products  be a l l  
produced i n  one f a c t o r y .  

7 .  That demand was g ross ly  u n d e r e s t h a t e d ,  and t h a t  l a r g e  enough 
uilits wi th  more product  s p e c i a l i z a t i o n  could have been planned, i s  un- 
deniable .  But t h e  a r  w e n t  t h a t  management should be concentrated,  i s  
more cont rovers ia l . l /g  Some people would argue t h a t  Bhopal i s  s o  d i f f i c u l t  
t o  manage a s  i t  s tands ,  t h a t  i t  i s  v i r t u a l l y  unmanageable except  by a n  
experienced team of t h e  h i g h e s t  c a l i b e r  t o  be found anywhere i n  t h e  world, 
and then only  provided t h a t  t h e  management does no t  s u f f e r  under t h e  
c o n s t r a i n t s  which bese t  t h e  management o f  p u b l i c  e n t e r p r i s e  i n  Indiac The 
same people would argue t h a t  Indians  robab ably of  a younger age-group t h a z  
t h e  experienced rai lway men which seem t o  form t h e  core o f  t h e  p r e s e n t  
top  mana,gerial cadre i n  Ind ia )  could have been found t o  manage, wi th  
reasonable e f f i c i e n c y ,  a nunber of  much sma l l e r  u n i t s  - and t h a t  t h e  s l i g h t  
l o s s  of some econcmies of s c a l e  would have been much more than  o f f s e t  by 
having u n i t s  which were q u i t e  l i tera!.ly much more manageable. I have 
q u i t e  ina.dequate experfence t o  judge t h e  mer i t s  of t h i s  argument: but ,  
f o r  what my impressions a.?e worth, being derived from t h e  obviously very 
g r e a t  i n h e r e n t  d i f f i c u l t i e s  of  management a t  Bhopal, and from t h e  views 
of  severs; people wi th  a c l o s e r  acquaintance wi th  management problems i n  
Ind ie  tha.n myself,  I would be s t r o n g l y  i n c l i n e d  t o  ag ree  w i t h  t h i s  s c h o c l  
of thought.  \?nere economies of  s c a l e  a r e  no t  of g r e a t  importance, a t  
l e a s t  i t  i s  t r u e  t h a t  one i s  t ak ing  a much g r e a t e r  r i s k  i n  concent ra t ing  
t o o  much under one management. 

8. The i n t r i n s t c  d i f f i c u l t i e s  of managing e f f i c i e n t l y  a n  e n e n e e r i n g  
e n t e r p r i s e  o f  t h e  s h e  of Bhopai, ~ , : i t l ~  i t s  complex of more o r  l e s s  t a i l o r -  
made outputs  car. ha rd ly  be exaggerated. It would be very d i f f i c u l t  any- 
where. Uf course, t h e  output-mix suggested by t h e  Committee d id  not ,  i n  
i t s e l f ,  cistermine t h a t  a u n i t  w i t h  such h igh  overheads a s  Bhopal should 
be s e t  up. But, a l though t h e  waste  of c a p i t a l  would be l e s s  i f  a l e s s  
ca.pi ta1-intensive fa.ct0r-y had emerged, and could no t  be efficiently managed, 
nevert l ie less  t h e  manzgerial problem was l a r g e l y  determined by t h e  b i l l  of 
goods decided on by t h e  Committee. To use  t h i s  v e q  c a p i t a l - i n t e n s i v e  
s e t u p  a t  a h igh  l e v e l  of e f f i c i ency ,  some 10,000 ( s o  I was t o l d )  d i f f e r e n t  
inpl!ts have t o  be brought t o g e t h e r  i n t o  a phased s e r i e s  o f  engineering 
and assembly opera t ions ,  wh'ich somehow merge i n t o  a smooth flow of produc- 
t i on .  I n  a coun1;ry where t h e  q u a l i t y  and r e g u l a r i t y  of  indigenous i n p u t s  
cannot be r e l i e d  on, xhere  irxported i n p u t s  a r e  i n e v i t a b l y  s u b j e c t  t o  very 
long time l a g s  between o rde r  and de l ivery ,  and may a l s o  s u f f e r  from ex- 
change con t ro l ,  and where t h e  l a b o r  f o r c e  i s  and must rema5.n f o r  many yea.m 
i n s u T f i c i e n t l y  s k i l l e d  and < i s c i p l i n e d ,  t h e  managerial  t z s k  Geccrnes uc- 
enviable.  

1/ But, a s  mentioned, this w a s  not  t h e  argument of t h e  Committee. T h e ~ r  - 
Report simply t akes  it, f o r  granted  tha,t t h e r e  should be a s i n g l e  ur-A?.:. 
Thought appears  t o  have run  i n  terms o f  " the  neavy e l e c t r i c a l  pro,lct.:t:' 
s i n c e  i9L8. This t h i n k i n g  was l i t t l e  q . - e s - , i o ~ l ~ ? ,  I ; ~ T  was -the ? ~ n & . * l r .  

rlevelcor~icnt 9f tile i.cduc-.i% t o  meet a rZ:7id::. cx$ar:ding deni2:j1 c.,n- . ---. -6s- 
;i;tcrc.,v a t  a l l .  
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9 .  I had n o t  p rev ious ly  apprec ia ted ,  and was very  much s t r u c k  wi th ,  
t h e  g r e a t e r  managerial  problems t h a t  a r i s e  i n  multi-product capital-intenslT;t!  
engineer ing  i n d u s t r i e s  t han  i n  llprocessing" i n d u s t r i e s  ( l i k e  s t e e l  o r  
f e r t i l i z e r s )  where r e l a t i v e l y  few i n p u t s  a r e  combined, i n  ways which a r e  
l a r g e l y  governed and predetermined by t h e  machinery i t s e l f ,  i n t o  r e l a t i l r e l y  
few ou tpu t s .  It Is a t  l e a s t  c l e a r  t h a t  t h e  f u l l  imp l i ca t ions  of  t h e  argu- 
ment f o r  concen t r a t ing  a l o t  of producti.on unde2 one management team, which 
could have nG experience of ma,naging an  en te- r i se  of  t h i s  lcind, were not  
apprec ia ted .  

10. The output-mix determined by t h e  Committee had ano the r  conse- 
quence. Few firms i n  t h e  world produced most of  t h i s  equipment, ar.d none 
a l l  o f  it. P a r t l y  a t  l e a s t  as a  r e s u l t  of t h i s ,  t h e  number o f  acceptab le  
firms which showed i n t e r e s t  i n  a c t i n g  a s  consu l t an t s  dwindled t o  two, 
A.E. I. and Siemens. It has subsequent ly emerged t h a t  A.E. I. I s designs 
were far from c o ~ e t i t i v e  fo,- a l l  t h e  it,ems of equipment. I f  t h e  ou tpu t  
had been s p l i t  between s e v e r a l  f a c t o r i e s  and s e v e r a l  consu l t an t s ,  t h e r e  
woul.2 have been more chance of s e l e c t i n g  one of t h e  l e a d e r s  i n  each main 
f i e l d  of a c t i v i t y  -. t r a c t i o n  equipment; gene ra t ing  equipment; t r a n s -  
formers; srs i tch gear  end c o n t r o l  gear .  

11. !Jh i le  t h e  choice  of ou tpu t s  (and t h e  i m p l i c i t  choice of  a s i n g l e  
f a c t o r y  t o  make then)  was t h e  most im2ortant  l a s t i n g  influence of t h e  - 
Committee ( a p a r t  from provid ing  t h e  b a s i s  which l e d  t o  an  e f f e c t i v e  dsa- 
c i s i o n  t o  go ahead) ,  another  of t h e i r  recommendations w s s  noteworthy a s  
being a depa r tu re  from previous  t,hinking. This  was - n o t  t o  r e q u i r e  f i n a ~ c i a l  
p a r t i c i p a t i o n  by. t h e  consulta.nts,  on t h e  ground t h a t  i t  would l i m i t  t h e  
f i e l d .  F i n a n c i a l  p a r t i c i p a t i o n  on an  equi ty  b a s i s  would c e r t a i n l y  have 
he lped  t o  ensure  t h a t  t k e  consu l t an t s  designed a n  economical f a c t o r y  - and 
t h i s  i s  undoubtealy a very r ea l  problem. But e f f e c t i v e  equ i ty  p a r t i c i p a t i r ;  
by f o r e i g n  c a p i t z i  i s  no t  l i k e l y  t o  be t h e  answer t o  t h i s  problem f c r  nuch 
of  p u b l i c  i n d u s t r y  i n  Ind ia ,  and does n o t  appear  t o  have eve r  been i n  
ques t ion  f o r  Bhopal. P. s n a l l  f i x e d - i n t e r e s t  p a r t i c i p a t i o n  would seem t o  be 
v i r t u a l l y  p o i n t l e s s ,  and t h e  Committee was s u r e l y  r i g h t  n o t  t o  i n s i s t  on 
t h i s .  

12. A s  a l r eady  noted, it was remarkable how c l o s e l y  A.E. I. ' s even tua l  
p r o j e c t  r e p o r t  s t u c k  t o  t h e  I y e n g a  Committee's ou tpu t s .  I n  b r i e f ,  t h e  
approach can be summed up as fol lows,  "we a r e  s u r e  t h a t  t h e r e  i s  dercand 
enough f o r  t h e  fo l lowing  th ings :  s o  l e t  us s e l e c t  a consu l t an t  and t e l l  
him t o  des ign  us a  f a c t o r y  ( o r ,  poss ib ly ,  f a c t o r i e s )  t o  make them, and 
h e l p  us technica*l iy  f o r  some years" .  An approach on t h e  fo l lowing  l i n e s  
might have been b e t t e r :  "ve a r e  s u r e  t h e r e  i s  going t o  be p l e n t y  of  dc- 
mand f o r  a very v i d e  range of heayr  and medium equipment. Prima f a c i e  
t h e r e  i s  a s t r o n g  case  f o r  g e t t i n g  i n t o  t h i s  i ndus t rg .  L e t  u s  ge5 a  
consu l t an t  o r  consu l t an t s  t o  adv i se  us  what goods, i n  what s i z e s ,  i n  what 
s i z e d  p roduc t ive  urlits, .r.~ould be l i k e l y  t o  be t h e  lowes t  c o s t  way of  
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embarking on production in t h i s  indu:i'uryt'.l/ But even t h i s  approach wo;lld 
not have dea l t  with the problem tha t  several specialized consultants might 
have been be t te r  than one. This question could only have been investigatsd 
by an Indian team. Since it had been clear  f o r  nany years tha t  a heatry 
e l ec t r i ca l  industry in India was on the cards, a team or  c o w i t t e e  might 
have been formed t o  acquire a thorough knowledge of the products of such aL 
ir~dustry,  of the economics of production of such equipment, and of the merit,? 
and demerits of the many producers i n  more developed countries. Many sub- 
sequent decisions might then have been taken from a much more f a y  improved. 
basis. It i s  the low importance apparently attached to  the economics of 
production tha t  i s  most striking in the v~hole long dravm-out decision pro- 
cess which eventually led  t o  Bhopal, 

(c) The Choice of Consultants 
I- 

13 . After the Government had decided i .  favor of the project in 
March 1955 another committee ( the Khera committee) was s e t  up t o  se lec t  
consultants and fur ther  examine the scheme. One member of the Committee 
(K.N. Ranga Rao) proposed a number of uni t s  each with a specialized consul- 
tent. But he seems t o  have been overruled on the ground tha t  the Iyengar 
Committee had considered the question in great de ta i l ,  and had come down 
in favor ol" a s ingle  consultant.2/ Eleven firms were approached, and a 
fur ther  cornnittee ( the  ~ l e c t r i c a i  Experts committee) s e t  up to  evaluate 
the i r  replies. Of the seven firms which offered t o  collaborate, four wele 
elimkiated fo r  one reason or another ( I  have seen no account of t h i s  pro- 
cess of elimination), leaving only A. E. I. and Siemens as candidates f or  thf 
-(her2 Committee t o  decide between. 

14- The Committee recommended A.E.I. and produced a d ra f t  consultant's 
agreement, The Ministry of Production concurred. S,S. Khera has produced 
a f a i r l y  detailed account of the reasons f o r  the E n i s t r y  of Production's 
p re fe re~ce ,  3/ The choice was not made on the basis of what might - 

I/ This l a t t e r  approach seems t o  have Seen much more closely followed - 
in the abortive approach of 1953, when the Government "invited firms 
of internat ional  repute t o  submit project reports, on the understand- 
ing tha t  the firms should themselves propose a manufacturing program 
which i h  t he i r  opinion would const i tuts  an economic proposition and 
i n  whlch they would be prepared t o  par t ic ipate  f inancial ly  as well as 
technicallytt  ( S 23. Iaera) . 

2/ Cf. S,S, Khera, "The Establishment of the Heavy Elec t r ica l  Plant a t  - 
Ehopal," p. 65. However, there i s  no account whatever in the re- -- 
port of the Iyengar Committee of the merits or demerits of t h i s  
a l ternat ive proposal, which was said to  have been considered i n  great 
de-tail,  

lot. c i t  pp. 7k-78 - 



be termed a hard-headed detached economic comparison. This would very prclb- 
ably have been impossible without gett ing both to  produce detailed consult2r~'Ys' 
reports, and might have been impossible even then, f o r  there were p r o b z t ~ l ~  
no Indians available who could have examined the two s e t s  of estimates f rch  
a suf f ic ien t ly  well-informed c r i t i c a l  'oasis. A s  it was, the investment ccb5 
and output estimates produced f o r  the Committee were only rough. Prima 
fac ie  these were favorablk t o  Siemens ( a  capital/output r a t i o  of 1:l - 
against A . ' E . I . I s  4:3). But S.S. Khera writes nihe differences betgeen the 
two f i r m  in the cost of constructing the factory and the cost of output oi' 
the factory were important considerations in select ing the A.E.1." S.S. 
Kherals attempts t o  reconcile these statements are  confused and unconvinc- 
ing. 

15. A.E.I.Is consultancy terms were evidelitly more favorable than 
Siemens1 - but whetiner s ignif icant ly so does not emerge from S.S. Khera's 
book, f o r  Siemens evidently improved t h e i r  terms compared with those detalr::! 
in the book. 

16. Other reasons given seem rather  unconvincing - e,g, A,E.I.Is lid: 
with atomic energy; A,E. I. s superior i ty  in tract ion equipment ( t h i s  reads 
oddly t o  one who had heard s to r i e s  of A.E,I.'s perfornance -in producing 
equipnent f o r  Br i t i sh  Railways); tha t  A.E.I. had constructed a Government 
fac tcry  in Russia. 

17 a Reading betveen the l ines ,  as well as on the basis of some of 
my interviews, one suspects that  the r e a l  reason was tha t  A.E,I .  was b.ocrl 
in India, an2 tha t  Br i t i sh  business methods and ethics  were moi-e t rusted 
than Germany's. The former reason i s  given by S.S. Khera. He could not 
very well have given the l a t t e r .  

18. The choice of A.E.I. may well have been r ight ,  I cannot t e i l .  
But the manner of choosing seems t o  have been amateurish, Given tha t  rouzh 
estimates may be a shaky basis f o r  choice, one would have tiiought tha t  t h w ?  
responsible might have done w e l l  t o  acquaint themselves with the reputation 
f o r  design and competitiveness of the firms concerned. This c o d d  have 
been done by enquiries within the industries,  and from consumers of t h e i r  
products, in England and Germany; and possibly th i rd  markets. I found no 
awareness of the f a c t  that ,  so f a r  a t  l e a s t  as some products were concerned, 
A.E.I. did not have a high reputation so f a r  as  costs went. 1/ Of course, 
the Bhopal management has since become aware of the f a c t  thaz some of: the 
A.E,I,  designs were very costly. I suspect t h i s  might have been discoveraolc: 
by shrewd enquiry, a t  the time. (I hasten t o  add that, in the l a s t  year 0.r 
so, A.E, I. I s  reputatian and performance has greatly improved, ) 

1/ To be f a i r ,  A.E.I. 's  p ro f i t  r a t e  on both capi ta l  and turnover f e l l  - 
from 195'3: but they did not plunge u n t i l  1956, continuing t c  fal l -  
u n t i l  1962. 
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Tne Pro jec t  Report 

1 9  An u n i n i t i a t e d  and non-technical rea,der such a s  myself could c o t  
but  be impressed by. t h e  g rea t  tiloroughness and d e t a i l  of A.E.I.'s repor t .  
They ce r ta in ly .  a.ppear t o  have done everything th2.t was asked of them. No 
one could complain t h a t  t h e r e  was anything s l ipshod i n  what they.presented 
t o  t h e  Indian Government. Also, even allowing f o r  t h e  f a c t  t h a t  this was 
t h e i r  t h i r d  approach t o  t h e  problem, they produced the  r e p o ~ t  q u i t e  
rapidly .  

20. But it i s  poss ib le  t o  c r i t i c i z e  (1)  t h e  s i t e  se lec t ion ,  and 
(2)  the  manner i n  which projec ted  l o s s e s  and p r o f i t s  were l a i d  out.  

21. So f a r  a s  s i t e  s e l e c t i o n  goes, t h e r e  seems t o  have been very, 
l i t t l e  ca lcu la t ion  of t h e  e f f e c t  of d i f fe ren t  s i t e s  on opera t ing and s e l l i f l g  
cos ts .  The s e l e c t i o n  c r i t e r i a ,  while sens ib le ,  appear r a t h e r  impression- 
i s t i c .  Secondly, t h e  s i t e  chosen was not,  apparently,, thoro.ilghly irispected 
from a t echn ica l  p o i n t  of  view - and had t o  be abandoned i n  favor  of  another 
nearby s i t e .  BuCv t h i s  does not  a.ppea.r t o  have a f fec ted  cos ts  mater ia l ly .  

22. So f a r  a s  losses  and ~ r o f i t  go, no i n t e r n a l  ra.te of r e t u r n  on 
c a p i t a l  wzs ca lcc la ted .  Discounted cash flow would, perhaps, have been 
too much t o  expect a t  t h e  time. But a b~eak-even date, which i s  sll t h a t  
could be seen a t  a glance from the  ca lcula t ions ,  i s  not  very adequate. 
But it should be remembe~ed t h a t  A.E.I. was not  asked f o r  any s p e c i f i c  
economic ca.lculation. 

23 . However, no nicety was r e a l l y  required. It needed l i t t l e  more 
than a glance a t  the  f igures  t o  see  t h a t  Bhopal was going t o  be an un- 
economic p ro jec t ,  even i f  a l l  expectations were f u l f i l l e d  ( a s  they seldom 
are ,  anywhere). I s h a l l  go f u r t h e r  and sa.y t h a t  the  p r o j e c t ,  a s  l a i d  out  
i n  t h e  repor t ,  was unacceptable by any poss ib le  economic c r i t e r i o n ,  and 
should have been re jec ted .  I have seen no record o r  account of  t h e  dis- 
cussions which l e d  t o  tne  Report being accepted ( i n  IIarch, 1957). 

2b. The agreed value of output  was R s .  12 .5 crores,  and i t  had been 
r e q d r e d  f i rs t  t h a t  t h e  f a c t c r y  be designed s o  t h a t  t h i s  could be achieved 
wi th  s i n g l e - s h i f t  working, and secondly t h a t  t h e  layout  be such t h a t  
bnildings and f a c i l i t i e s  could be extended t o  give double t h e  ouCvput 
(presumably s t i l l  on a s i n g l e - s h i f t  bas is ,  though t h i s  i s  not  c l e a r  frcm 
t h e  Supplementary Report on which t h e  above sentence i s  based). 

25 The s ing le - sh i f t  requirement i s  astonishing.  That anyone should 
anywhere p l a n  t o  operate such expensive f a c i l i t i e s  a t  s ing le - sh i f t  intens5i;y 
i s  shocking t o  an economist; arid should be doubly shocking i n  an econcnly 
where c a p i t a l  i s  s o  scarce  a s  i n  India. 

25. The consultants  ac tua l ly .  presented t h e i r  f igures  on t h r e e   base^: 

(1)  s i n g l e - s h i f t  working, a s  requested - R s  .12.5 crore output ,  
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( 2 )  a compromise, w i t h  some machine t o o l s  worlced double s h i f t ,  
s o  t h a t  t h e  Rs.12.5 c ro re  ou tpu t  could be  produced wi th  
fewer machine t o o l s ;  

(3 )  double-shif t  working f o r  an  output  of  R s  .22 c r o r e s .  

The compromise s o l u t i o n  was accepted.  The econcmics f a l l ,  n a t u r a l l y ,  be- 
tween (1)  and ( 3) . I have done var ious  c a l c u l a t i o n s  on a l t e r n a t i v e s  (1)  
and (3 )  : t h e  i n i t i a l l y  accepted  s o l u t i o n  thus  l i e s  between t h e  two sets  
of f i g u r e s  a r r i v e d  a t  below. 

27 For a p r o j e c t  w i t h  a very long  g e s t a t i o n  and running-in pe r iod ,  no 
simple concept of " t h e  annual  r a t e  of r e t u r n  on c a p i t a l "  i s  app l i cab le .  
It i s  e s s e n t i a l  t o  d iscount  a l l  expendi tures  and r e c e i p t s  .l/ I have accorld- 
i n g l y  c a l c u l a t e d  a n  i n t e r n a l  r a t e  of  r e t u r n ,  u s ing  t h e  f i g u r e s  of t h e  
p r o j e c t  r e p o r t ,  w i th  one except ion.  The dep rec i a t ion  f i g u r e s  of  t h e  p r o j s c t  
bear l i t t l e  r e l a t i o n  t o  a c t u a l  replacement needs, s o  I have nade guesses  
i n  order  t o  approximate t o  a cash-flow bas i s .  F i r s t ,  f o r  s i n g l e - s h i f t  
w o r k i ~ g ,  I have each y e a r  a l loi i~ed 2 pe rcen t  o f  t h e  cumulative e,upenditure 
on bu i ld ings  f o r  r e p a i r s  and replmement:  and, s imi l= ly ,  1 percen t  of t h e  
cumulative expendlture  on t o o l s  and equipment. I n  t h e  26th  yea r  i t  i s  
assumed t h a t  t h e  bu i ld ings  a r e  a s  good a s  new: t h a t  s t o c k s  and work i n  
progress  can  be s o l d  a t  cos t ;  and t h a t  t h e  equipment i s  worth LO p e r c e n t  
o f  i t s  cumulative c ~ s t .  For  double-sh i f t  working, I have al lowed annual ly  
2 p e r c e n t  of both b u i l d i n g  and equipment expendi ture  Tor replacemen.;. I n  
add i t i on ,  25 p e r c e n t  of  t h e  expendi ture  on equipment i s  allowed f o r  re -  
placements i n  t h e  t h i r t e e n t h  yea r  ( a s  a g a i n s t  2 pe rcen t ) .  I n  t h e  twenty- 
s i x t h  yea r ,  t h e  b u i l d i n g  i s  aga in  assumed t o  be as good a s  EeVJ, while equip-. 
ment i s  assumed t o  be worth 30 p e r c e n t  of  i t s  c o s t .  It is be l i eved  t h a t  
t h e s e  allowances a r e  on t h e  generous s i d e  ( I  a r r i v e d  a t  them a f t e r  consu l t i ng  
A.E.I. Is r e s i d e n t  c h i e f  engineer ) .  The upshot  i s  t h a t  t5e p r o j e c t  r e p o r t  
showed a "yieldI1 ( inc lud ing ,  of course,  p r o f i t s  a.nd i n t e r e s t ;  of 7 per-  

27' I i i t h  cen t  on a one-sh i f t  bas i s ,  a,nd b.5 p e ~ c e n t  on a two-sh i f t  basis., 
t h e  s t r o n g  r i s k  t h a t  every th ing  wouid n o t  go smoothly accord ing  t o  p lan ,  
and s o  reduce  t h e s e  y i e l d s  and perhaps make them negat ive,  i t  i s  c l e a r  t h a t  
t h e  p r o j e c t  was t o t a l l y  unacceptable  on a p r o f i t a b i i i t y  c r i t e r i o n .  A 
p r i v a t e  f i rm  would probably r e q u i r e  about  a 20 p e r c e n t  r e t u r n  t o  be shown 
by such a proposal ,  and expect ra.ther l e s s  t o  be achieved i n  p r a c t i c e :  
and t h e  Ind ian  Government has  s i n c e  then  s a i d  t h a t  a 10 p e r c e n t  r e t u r n  on 
c a p i t a l  should  be expected i n  p u b l i c  e n t e r p r i s e .  

28. But i t  i s  r i g h t l y  argued t h a t  p r o f i t s  a r e  n o t  i n  themselves an 
accep tab le  c r i t e r i o n  f o r  p u b l i c  i n d u s t r y  i n  India .  Economists must agree: 
f o r  t h e  p r i c e  mechanism p la in ly .  f a i l s  t o  r e f l e c t  t h e  under ly ing  s c a r c i t y  
of  resources .  

1/ It i s  e q u a l l y  t r u e ,  o f  course,  t h a t  t h e  u s u a l  concept o f  I1i;'ne c a p i t z l -  - 
output  r a t i o "  i s  meaningless.  

2 /  The es t imated  czsl? flows f c r  t h e  first + s v e ~ ~ ^ ) ~ . s k  yea r s  011 d 01;8-:hif': - 
?nd a +,~~ro- shlf t b a s i s  c7r e given i n  Table 1 . 



29 I have accordingly est imated t h e  contr ibut ion which Bhopal was 
projec ted  t o  make t o  t h e  TTational Income. I n  other words, I have estin;atr?(: 
t h e  ne t  value added a t  f a c t o r  c o s t  ins tead  of t h e  p r o f i t ,  2nd combined t h i s  
with capital-outgoings and recoupments, t o  form a "value added minus capi- 
t a l "  stream ( i n s t e a d  of a  cash flow s t r e  .L/ This, a s  we s h a l l  see, gives 
an es t imate  of t h e  capital /output  ratio., 

30 To a r r i v e  a t  an es t imate  of ne t  value added I have adjus ted  t h e  
p r o j e c t  r e p o r t  f igures  a s  follows : 

Output value i s  reduced by 15 percent  t o  al low f o r  an 
average t a r i f f  of t h i s  magnitude, thus roughly, accounting 
f o r  output  a t  c . i . f .  pri.ces, 'LC, being assumed t h a t  A.E.I. 
valued output  a t  competitive p r i c e s  wi th in  IndLa ( s o  f a r  
a s  I could check, t h i s  was t h e  case) .  For an import- 
s u b s t i t u t i o n  p r o j e c t  l i k e  Bhopal i t -  i s  obvi.ous t h a t  t h e  
r i s e  i n  p r i c e  r e s u l t i n g  from import-subst i tut ion i s  no r e a l  
con t r ibu t ioc  t o  na t iona l  income, 

and s 0 3 r  
e output must be 

measwed a t  t h e  old,  o r  c . i . f . ,  prices., 

( 2 )  The cos t  of mater ix ls  and componznts brought i n  a r e  reduced 
by 20 percent ,  again i n  order t o  apprcxin~ate t o  c . i . f .  p 

' 

E?'"" - whether o r  not  suc'n components e t c .  a r e  bought overseas.- 

( 3 )  Replacement i s  reckoned a s  before.  

( L )  \!!orking cap i t a2  i s  reduced by 1p percent ,  again i n  order. 5/ t o  approx imte  t o  c . i . f .  values., 

( 5 )  Fxpe2diture on building Is reduced by 10 percent ,  t o  allow 
f o r  a  zero shadow wage f o r  s i t e  la.bor ( t h e  whole p o i n t  of 
us ing an a.djusted value added c r i t e r i o n ,  r a t h e r  than profi'us, 
i s  t h a t  l a . b o ~  i s  thereby not  reckoned a s  a c o s t ) .  

(6) No a d j u s t m e ~ t  was made t o  equipment cos ts ,  s i n c e  t h e  pro- 
j e c t  r epor t  already,  excluded t a r i f f s  ( d e s p i t e  t h e  f a c t  t h a t  
it did not  exclude t a r i f f s  from components and mate r i a l s ) ,  
and almost a l l  t h e  equipment was inported.  

1/ These est imated flows a r e  a l s o  given i n  Table I. - 
2/ lrJe have a l ready remarked t h a t  when c a p i t a l  expenditure i s  spread over - 

ma.ny years,  and outputs a l s o  r i s e  with time, t h e r e  i s  no v z l i d  c a p i t a l /  
output  r a t i o  t o  be ascer ta ined fromuany s i n g l e  y e a r ' s  f igures .  

3/ See a l s o  I.M.D. L i t t l e ,  "Notes on Public Sector  P ro jec t  Selec t ion i n  - 
Reiation t o  Indian Development" (M.I.T. mimeographed). 

4 The j u s t i f i c a t i o n  f o r  t h i s  i s  t h a t  the  use of these  indigenous fnputa - 
by t h e  p r o j e c t  b r i l l  r e s u l t  i n  some o the r  e n t e r p r i s e  inc reas ing  Its i n ~ c r t  
of them o r  poss ib ly ,  but l e s s  l i k e l y ,  i n  t h e i r  not  being exported. See 
a l s o  I.M.D. L i t t l e  loc .  c i t .  Here it may be noted tha.t i+, i s  an i m e r ~ s e  
s impl i f i ca t ion ,  f o r  one does not  have t o  worry about t h e  changing -iaport 
content  over time, and t h e  reduction ovsr  time i n  value added w!:lsb dc'lCi 
otherwise be occasioned by s h i f t s  t o  h i s h e r - c o ~ t  Indian s-arcc.7 o f  s ~ ~ ~ l j ; .  

/ Ib id .  - 
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The r e s u l t a n t  a d j u s t e d  !'net vzlue added l e s s  capi ta .1  expenditure"  figwe:; 
a r e  given i n  Table I f o r  s i n g l e  and double s h i f t s .  The d iscount  r s t e s  
r equ i r ed  t o  reduce t h e s e  s t reams t,o ze ro  present  vz lue  a r e  about  7 p e r c e n t  
and 6.5 p e r c e n t  r e s p e c t i v e l y .  The t r u e  ( ad jus t ed )  cap i t a l / ou tpu t  r a t i o s  
a r e  t h e  i n v e r s e  of  t h e s e  f i g u r e s ,  i . e . ,  about  1 L  and 12 r e s p e c t i v e l y .  
These, of course,  a r e  very, h igh  f i .gures  indeed, d e s p i t e  my, having p iaced  
what might be regarded a s  a  r a t h e r  h igh  va lue  on t h e  f a c t o r y .  a f t e r  25 g e a r s '  
o p e r a t i o n  ( c e r t a i n i y ,  a va lue  which a l lows  nothing f o r  obsolescence) , and 
d e s p i t e  o u r  i gnor ing  township c o s t s  .l/ 

31. Import-savings i s  sonet imes used as a c r i t e r i o n ,  o r  a t  l e a s t  as 
a n  argument i n  f a v o r  of a  p r o j e c t .  I have argued elsewhere t h a t  t h e  a-hove 
( ad jus t ed )  va lue  added c a l c u l a t i o n  a l s o  p ~ o j i i d ~ s  a  good approximate e s  t ims tc  
of t h e  import-saving p o t e n t i a l  of t h e  p ro j ec t . 5 /  The Ind ian  Government 
might ha,ve done n e a r l y  as w e l l  s o  far a s  s av ing  f o r e i g n  exchange goes by 
p o r t f o l i o  investment  abroad, and w i t h  far  g r e a t e r  assurance  t h a t  t h e  forei.gn 
exchange sav ings  would a c t u a l l y  ma. te r la l ize .  Looked a t  i n  another  way, 
money saved by no t  b u i l d i n g  Bhopal could have been used t o  reduce f o r e i g n  
borrowing - and borrowing abroad a t  %he n a r g i n  has  almost  as h igh  a  "cost"  
(and a  c e r t a i n  one i f  d e f a u l t  i s  no t  in tended)  a s  t h e  p r o j e c t e d  l lbenef i t ' t  
o f  Bhopal. I do n o t  sugg3st  t k a t  t h i s  would have been a  gocd a l t s r n a t i b e  
po l i cy .  O n  t h e  contradry, ny belie: tha",i p r o j e c t  r e p o r t  s h o ~ l l d  have been 
r e j e c t e d  de r ives  from t h e  be l i e f  t h a t  many b e t t e r  ways of spending money 
f o r  development could have been found i n  Ind iz .  

32. Thus whether t h e  Bhopal p r o j e c t  was looked a t  from t h e  p o i n t  of 
view of  p r o f i t s  ( i t s  con-cr ibut ion t o  p u b l i c  revenues acd sav ings ) ,  o r  of  
i t s  c o n t ~ i b u t i o n  t o  Na t iona l  Income, o r  t o  making t h e  oaiance of  payments 
more v i a b l e  i n  t h e  long  run,  t h e r e  seems t o  me t o  be only one p o s s i b l e  con- 
c lu s ion .  It should  have Seen reSected.  I know of no end o r  o b j e c t  of 
economic a c t i v i t y  t o  which it cou?-d be h e l d  t o  c o n t r i b u t e  s u f f i c i e n t l y .  
This  conclusion does no t  imply t h a t  hea.vy e l e c t r i c a l  goods cannot  be made 
t o  advantage i n  Indiz .  It impl ies  only t h a t  they could no t  be made t o  
advantage by t h e  mea-ns devised  by t h e  G O 1  and A. E. I. a t  B h o p ~ l .  

H i s to ry  a f t e r  Acceptance o f  t h e  P r o j e c t  Report -. 
33. Almcst immediately. a f t e r  t h e  p r o j e c t  was accepted  i n  March, 1957, 
t h e  f o r e i g n  exchange c r i s i s  o f  195'7-58 r e s u l t e d  i n  a  dec i s ion  t o  r ep l an  t h e  
cons t ruc t ion  i n  t h r e e  phases t o  be implemented a s  f i nance  became a v a i l a b l e .  
Phase I ( t r ans fo rmers ,  switchgear ,  cont ro lgear ,  and c a p a c i t o r s )  was a p p r ~ x r !  
i n  Ju ly ,  195'7. Phasa I w2.s s t i l l  a t  an  e a r l y  s t a g e  of  cons t ruc t ion  when, ?.il 

e a r l y  195'9, it was decided t o  r e v e r t  t o  t h e  o r i g i n a l  p l a n  (RS .l2 . S  c ro re s  
output ,  s i n g l e - s h i f t  working f o r  most o f  t h e  f a c t o r y ) .  I n  Decembar 1959, 1.5 
was decided t o  double t h e  ou tpu t  t o  R s .  25 c ro re s .  This, i n  i t s e l f ,  w ~ u l d  1 1 3 ~ ~  

1/ I a l s o  ignore  "External  Economies".  h he most s i g n i f i c a n t  such econcny - 
which I can t h i n k  o f  i s  t h e  t r a i n e d  l a b o r  f o r c e  &xis t ing  a t  t h e  end o f  thc  
twenty-f ive yea r  pe r iod .  A rough c a l c u l a t i o n  sugges t s  t h e  va lue  of t h l r  
might be 3.5.3-b c ro re s .  Its inc lus ion ,  discounted t o  t h e  p r e s e n t ,  > ~ c u l d  
make no s i g n i f i c a n t  d i f f e r e n c e  . ) 

2,' J.M.D. L i t t l - ,  l u c .  z i t .  -. - . ? U _ - l l - . -  



preaznted  l i t t l e  d i f f i c u l t y  s i n c e  i t  mainly meant t o o l i n g  up f o r  double- 
skllft working throughout,  which had a l r e a d y  been planned. However, a t  
ciie same time, t h e  output-mix r equ i r ed  was considerably changed. The ma;;i%lul 

s i z e  of t u r b i n e s ,  genera tors ,  and t ransformers  was t r eb l ed ;  and t h e  req.zirsi; 
ou tpu t  of  t r a c t i o n  equipment was quadrupled. Tnis caused cons iderable  
modi f ica t ion  t o  t h e  f ac to ry .  A s  a r e s u l t  A.E.I. e s t imated  t h a t  ou tput  v a h e  
would r i s e  t o  Rs .  32 c ro re s .  But t h e r e  was no new p r o j e c t  r e p o r t  a t  t h i s  
s t a g e ,  and no reassessment  of  t h e  economics of  t h e  p r o j e c t .  

34 It appears  t h a t  t h e  above dec i s ion  had s c a r c e l y  been taken  before 
A.E.I. was asked t o  p repa re  a supplementary r e p o r t  on extending t h e  f a c t o r y  
t o  achieve  an  ou tpu t  of R s ,  50  c r o r e s .  This was i n  respo;lse t o  a new and 
g r e a t l y  i nc reased  e s t ima te  of dema,nd on t h e  p a r t  of t h e  C e n t r a l  Water and 
lower Commission. The supplementary r e p o r t  was produced i n  August 1961 
( i n  t h e  18 months s i n c e  end-19S9 work had been p rog res s ing  on t h e  R s .  32 
c r c r e  b a s i s ) ,  and a c t u a l l y  presaged a product ion  va lue  of Rs .  52% crores .  
The growth i n  t h e  proposed ou tpu t  i s  d e t a i l e d  below ( i t  i s  n o t  c l e a r  whether 
cons t an t  p r i c e s  a r e  used, o r  not)  . 

OUTPUT VALUE .- - (RS. c ro re s )  

Decided i n  Decided i n  Proposed i n  
- -- March, 1957 - December, 1959 August ----- 1961 

'Turbines 1.85 3 -70 7 -50 
Zenera tors  and Motors 3.10 6.20 10.00 
Tra,nsf ormers 2.15 4 - 3 0  13.50 
Switchgear 3.10 6.20 10 .  40 
Trac t ion  1.30 8.80 8.80 
C o n t r o l g e a ~  0.75 1.50 2 .OD 
Z a ~ a c i t o r s  0.25 0.25 0.30 

35 9 The supplementary r e p o r t  sounded a  warning note:  

"It i s  a g a i n  emphasized t h a t  t h e  ra.te of  growth of ou tput  des i r ed  
f o r  t h i s  p r o j e c t  has  probzbly never be fo re  been achieved f o r  an  
ind71stry of  t h i s  c h a r a c t e r  i nvo lv ing  such a d i v e r s e  range  of 
products ,  and t h a t  i t s  achievement w i l l  depend more upon t h e  a b i l i t y  
of H.E. ( I n d i a )  Ltd.  t o  r e c r u i t  and mature management and super- 
v i sory .  pe r sonne l  of a  c a l i b e r  capaSle o f  d r i v i n g  t h e  development 
along, tha.n on t h e  a c t u a l  posses s ion  of  bu i ld ings  and manufacturing 
equ2pment. " 

The r e p o r t  a l s o  po in t ed  t o  t h e  i n t e r f e r e n c e  occasioned t o  t h e  e x i s t i n g  
6evelopment. It s t a t e d  t h a t  t h i s  r e p o r t  " s e t s  ou t  how t h i s  expansion can 
be most econonica l ly  and expedi t ious ly  achieved, wh i l e  avoiding t o  t h e  
xaximum ~ o s s i b l e  e x t e n t  d e s t r u c t i o n  o r  changes t o  work a l r e a d y  done o r  ir, 
hand f o r  p rov id ing  a f a c t o r y  f o r  a n  ou tpu t  o f  R s .  25 crores ."  
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36. It was a p p a r e n t l y  n o t  u n t i l  September 1963 t h a t  t h e  Government 
approved p a r t  of t h e  above expansion t o  R s .  52:~ c r o r e s  r ~ l o c k  V I  f o r   he 
manufacture of  thermal  t u r b i n e s  - s e e  H.E. (1ndio)  Ltd .  Bth Annual Report 
1963-64-/, r a i s i n g  t h e  planned ou tpu t  t o  R s .  38 c ro re s .  I am n o t  c l e a r  
what f u r t h e r  dec i s ions  have been taken  s i n c e .  So f a r  a s  c u r r e n t  ope ra t ions  
a t  t h e  s i t e  go, a t  t h e  p e r i o d  when I v i s i t e d  i t   a arch 1965),  it can be 
taken t h a t  t h e  p l a n  accepted i n  December 1959 i s  ope ra t ive .  But t h e  t a r g e t  
ou tput  on t h e  b a s i s  of dec i s ions  t a k e z  by March 1965 was apparent ly  R s .  h3 
c r o r e s  . 
37. No economic reassessment  appears  t o  have been undertaken s i n c e  
1957. The 1959 dec i s ion  can be regarded a s  based on t h e  1957 r e p o r t ,  
except  f o r  t h e  d i sp ropor t iona te  i n c r e a s e  i n  t r a c t i o n  equipment. I have seen 
no evidence tha.t  t h e  economics of t h i s  l a r g e  ex tens ion  of t r a c t i o n  equip- 
ment w a s  a s se s sed  a t  a l l .  The Supplementary. Report of 1961 contained no 
f r e s h  economic assessment,  and s o  i t  i s  d i f f i c u l t  t o  s e e  how economics can 
have been ta.ken i n t o  account  i n  t h e  f i n a l  d e c i s i o n  t o  proceed w i t h  p a r t  of 
t h e  enlargement t o  R s .  52 c ro re s .  It i s  furthermore,  --.. ~ r i m a  f a c i e ,  s t r a n g e  
t h a t  dec i s ions  t o  expand grea.tly. should have been taken  i n  view of t h e  
very. s e r i o u s  managerial  a.nd l a b o r  r e l a t i o n  problems known t o  e x i s t  a t  
Bhopal, and i n  view of some i n e v i t a b l e  d i s r u p t i o n  t o  development i n  pro-  
g re s s .  I was t o l d  t h a t  t h e  a l t e r n a t i v e  p o s s i b i l i t y  of concen t r a t ing  t h e  
product-mix a t  Bhopal, and s e t t i n g  up another  u n i t  Itgot l o s t " .  

A COMPARISON OF PROJECT AND PERWFUINCE UP TO END 1?& --- 
38- My i n t e r e s t  has  been p r i m a r i l y  i n  s e e i n g  what informa.tion was 
a v a i l a b l e  t o  t h e  decision-makers, and t h e  grounds on which dec is ions  were 
taken,  and whether they  seemed s e n s i b l e .  I s h a l l  t h e r e f o r e  t r e a t  t h e  pro- 
j e c t  a s  a  r e a l i t y  r a t h e r  b r i e f l y ,  t r y i n g  t o  conf ine  myself t o  ma t t e r s  w h 5 . A  
may hold l e s sons  f o r  f u t u r e  dec i s ions  on p r o j e c t - s e l e c t i o n  and implemer~tzi- 
t i o n .  

(1 )  The F a . c t o r ~ .  

39 Blocks III and I V  ( t ransformers ,  capac i to r s ,  switchgear  and con- 
t r o l g e a r )  and V ( t h e  Foundry) were complete, and v i r t u a l l y  f u l l y  equ5p2ed - 
f o r  double-shif t  working, snd  had been complete about  t h r e e  yea r s .  Block s 
was complete a s  t o  bui ld ings  and s e r v i c e s ,  and about  two-thirds equipped 
f o r  double-sh i f t  working. Elock I1 was only half-completed. 

LO. The a.bove comprises t h e  o r i g i n a l  plat1 ( i n c l u d i n g  t h e  chaages 
r equ i r ed  f o r  a  R s .  31 c ro re  ou tpu t ) ,  s o  t h a t  some comparison can be made 
wi th  t h e  p r o J e c t  r e p o r t ,  wnich adumbrated completion by Janua.ry 1962, a t  
which d a t e  t h e  first phase was i n  f a c t  completed. ( I t  should be remembered 
t n a t  Blocks I and I1 were not  zpproved u n t i l  end-1959, under t h e  t lphasing" 
dec is ion ,  i n s t e a d  ol" i n  January 1957, a s  t h e  p r o j e c t  r e p o r t  assumed.) Bloc!: 
71 had been delayed f o r  a long  t ime by a  l a c k  of s t r u c t u r a l  s t e e l ,  da.trn,: 
back a t  l e a s t  u n t i l  1961, t h e  r e q u i r e d  s e c t i o n s  being obta ined  only i n  
1963-6h 



Expenditure 

41. The p ro j ec t  repor t  an t ic ipa ted  expenditure of R s .  50 crores ( f o r  
double-shift working) by end 196b, of which R s .  42 crores represented f ixed 
c a p i t a l  and cumulative l o s s  ( i n t e r e s t  charged a t  4 percent)  , and R s  . 8 
crores stocks and work i n  progress. 

42. Actual expenditure a t  t h i s  date seems t o  have been about R s .  83 
crores .&/ But of t h i s  about R s .  12 crores would be on account of the town- 
ship, p lus  t a r i f f  charges on imported equipment - whi.ch items were not 
allowed f o r  i n  the  p ro jec t  report .  So t he  compaable f igure  i s  R s .  7 1  
crores ( i n t e r e s t  charges a r e  comparable, s ince  H.E. Ltd. has obtained 
c a p i t a l  a t  an average cost  of approximately 4 percent.) 

43 Since the  R s .  50 crores of the  p ro j ec t  repor t  allowed f o r  corn- 
p l e t i on  of Blocks I-V f o r  double-shift working, i t  i s  a7parent t h a t  t'ne 
p ro jec t  has proved much more costly. than an t ic ipa ted .  

b4 The following f ac to r s  must a l l  have contributed: 

(1)  The phasing, which meant t h a t  some c a p i t a l  expenditure was 
bearing i n t e r e s t ,  without re turn ,  f o r  longer. 

(2) The decision of December 1959 t o  cha.nge the  output-mix, 
which en ta i l ed  both addit ions and a l t e r a t i ons .  

( 3 )  Iklays i n  completion of Block 11, leading t o  c a p i t a l  being 
t i e d  up, a.nd over-employment of t ra ined  labor from the  
t r a in ing  school, vrhos e  output ran ahead of requiremen-ts . 

(4) Higher p ~ i c e s  f o r  eqepment than those of 1955 on which the 
p ro jec t  repor t  was based. 

(5) Lower output than ant ic ipated ( see  below). 

(6) Losses on the  township ( I  have excluded c a p i t a l  costs  of 
township, but not the  runnicg l o s s ) .  

( 7 )  Much Larger inventor ies  than a.llowed for .  

( 8) There may. a l so  have been some expenditure i n  an t ic ipa t ion  
of Block V I  - but t h i s  cannot have been large .  

I have made no attempt t o  analyze the  contribution of these  fac tors  t o  t h e  
excess expenditure, o r  t o  f i nd  out whether simple plan underestination of 
c a p i t a l  costs  by.A.E.I., was a l so  a  s i gn i f i c an t  o r  l a rge  fac tor ,  But the  

1/ I could not obta in  exact f igures ,  but I do not think t h i s  and the  - 
followi.ng estimates can be f a r  out .  
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e f f e c t  of  delays, whether due t o  changes of decision by New Delhi, o r  t o  
lack of  fo re ign  exchamge leading t o  lack of s t e e l ,  e t c . ,  must be emphasixe2, 
Not only do they r e s u l t  i n  a d d i t i o n a l  cos t s  owing t o  o the r  cap2ta l  being 
use less ly  t i e d  up, but they a l s o  a,p?ear t o  have had a very se r ious  e f f e c t  
on i c d u s t r i a l  r e l a t i o n s ,  and hence output, a s  a  r e s u l t  of t h e  fac to ry  
completion and the re fo re  work a v a i l a b i l i t y  laggj-ng behind t h e  output  of 
t h e  t r a i n i n g  school. 

$5 The value of  output, expected by t h e  p r o j e c t  r epor t ,  f o r  t h e  end 
of 1964 was 2s. 7 crores ( t h i s  i s  t h e  average of 1964 and 1965), on t h e  
bas i s  of a  f i n a l  output of R s .  22 crores  by 1973. The p r i c e s  on which t h i s  
was based would be a s  f a r  back a s  1955. 

46. This predictLon (and t h e  bott leneck was assumed t o  be t r a i n e d  
labor,  trhich has not  i n  f a c t  proved t o  be t h e  l imit l ing f a c t o r )  is, of 
course, s u b j e c t  t o  various modifica.tions. It should i n  p r i n c i p l e  have 
been increased by. r i s i n g  p r ices ,  and by. the  change i n  t h e  output-mix: 
but reduced by t h e  f a i l u r e  t o  conplete Blocks I and I1 I n  accordance wi th  
schedule. I n  f a c t  t h e  output  expected f o r  1964-65 i s  b e t ~ ~ ~ e e n  R s .  6 and 7 
crores;  a.nd t h i s  was af fec ted  by, a  month's lock-0u.t fol lowing very. 
se r ious  l abor  d i f f i c u l t i e s .  

b7. I f i n d  a  sound comparison of expectat ion and pe~forinance i n  terms 
of t h e  value of output  impossible t o  make (anyx1a.y i n  the  time ava i l ab le ) ,  
i f  only because t h e  p r i c e s  of the  items produced a r e  too  d i f f i c u l t  t o  
compare. On t h e  one hand, t h e  p r o j e c t  r epor t  was supposed t o  be based on 
the  p r i c e s  of  cornpara-ble-im?orted items: the  sma.11 sample of s a l e s  
ef fec ted ,  which I saw 1' but which t h e  Commercial Ifianager (Mr. T.V. 
Parthasarat.hy) claimed ;ern not  untypica.1-/ suggested t h a t  t h e  p r i c e s  
obtained were c lose  t o  double t h e  a c t u a l  r i c e s  which would need t o  have 
been pa.Ld f o r  Ginparable inpor ted  items :&/ Bhopal could obta in  t h e  p r i c e s  
it did onl-! a s  a  E e s d t  of t h e  hi.ghl:r ?rot.:cti;e e f f e c t  of  exchange 
control .  A s  aga ins t  t h i s ,  t h e  Ccmmercial Manager t o l d  me, i n  conversation, 
tha.t p r i c e s  obtained were only aboat 12J.5 7ercen t  above those of t h e  
o r i g i n a l  p r o j e c t  repor t .  ( A  re?or t  of h i s  t o  t h e  board of d i r e c t o r s  
suggests t h a t  A . E . I m l s  s a l e s  values I n  t h e  s~pp lementa ry  p r o j e c t  r epor t  
were overestimated - these would be a t  1761 pr ices .  Unfortcnately I havg 
no record of t h e  s a l e s  y red ic t ions  given i n  t h e  supplementary repor t . )  

It is  unl ikely  t h a t  A.E.I. would ha.ve reckoned on such low prFces 
f o r  imported items. The lowest tenders  I saw were never from t h e  TJK. 
The supply of heavy e l e c t r i c a l  equipment has c l e a r l y  become more 
competitive i n  t h e  world market than when A.Z.  I, reported.  Remarkably. 
low p r i c e s  have recently.  been quoted from such countr ies  a s  Sweden, 
Japan, and Polend. If such p r i c e s  continue, any e a r l i e r  calculati '?r,  
of t h e  comparative c o s t  of  making heavy. e l e c t r i c a l  equipment i n  TntiZa., 
would have been bound t o  be upset.  



APPFYDIX I 
Page 15 

48. Probably., a f i r m e r  b a s i s  of comparison i s  -4.E.1.'~ own r e p o r t  of 
Hovember 196L i n  terms of outputs  a.s a percentage of  t a r g e t  ( i t  i s  not 
q u i t e  c l e a r  what " t a rge t "  t h e y  r e f e r  t o  - bu t  I presume t'nat of  t h e  
R s .  31 c r o r e  p l a n  of December 1959). These sugges t  t h a t  t ransformers  and 
capac i to r s  were r ~ n n i n g  a t  about  three-quar te rs  of A.E.I. scheduled out- 
p u t ,  and t r a x t i o n  equipment and switch and con t ro lgea r  a-t about two-thirds.  

(4)  P r o f i t a b i l i t y  - 
49 The fo l lo~qfng  ta.ble compa,res t h e  p r o j e c t  r e p o r t  f i g u r e s  f o r  1963 
wi th  a c t u a l s  f o r  1963-6h. Some f i g u r e s  f o r  Kir loskar  E l e c t r i c  Co. Ltd. 
a r e  a l s o  given. 

K i r l o s ~ r  E l e c t r i c  

-a 

Bhopal Co. Ltd.  
P r o j e c t  Report Actuals  

1963 1963-61: _ -,I----, 1963-6L - 

Output 
(RS. lakhs)  

405 529 567 

Costs - ?:!a,te~ia,ls a.nd 
Conponents 311 363 3 76 

Wages a.nd 
Sala.ries 175 2 74 

I n t e r e s t  166 168 
Xisc. ( n e t )  2 7 64 

j 
9" 

Consultants  2 1  700 L6 915 .-- - - 470 

P r o f i t  (be fo re  
deprec ia t ion  ) - 305 - 386 

This comparison i s  no t  r e d l y  worth much, f o r  I do n o t  kr,o~r how a c t u a l  
p r i c e s  compared wi th  those  of t h e  o r i g i n a l  p r o j e c t  r e p o r t  ( s e e  above). 
But t he  very. much h igher  f i g u r e  f o r  wages and s a l a r i e s  i s  notable .  (Intercs ' ,  
i s  no h l z h e r  d e s p i t e  t h e  h ighe r  c a p i t a l  expenditure.) Kir loskar  E l e c t r i c  
only. makes t h e  l i g h t  end of t h e  Bhopal range. 

(5) Va.lue Added 1963-& 

50  The gross  value zdded a t  a c t u a l  p r i c e s ,  both according t o  t h e  
p r o j e c t  r e p o r t  and i n  a c t u a l i t y ,  i s  very smal l  (36  and 56 l akhs  respective- 
l y ) .  The n e t  value added is ,  of course, s t i l l  negat ive .  The r e a l  gross  
va lue  added, a r r i v e d  a t  by valuing outputs  and i n p o r t e d  i ~ p u t s  ( a t  ' l e a s t )  
a t  c . i .f. p r i c e s ,  would cer ta . in ly  be negakive. 

51 So long a s  t h e  sum of m a t e r i a l s  snd components, o t h e r  purchases 
from outs ide ,  and t h e  payments t o  t h e  consul tan ts ,  cone s o  c lose  t o  t h e  
value of output  t h e  contr ibc-t ion o f  Bhopal t o  I n d i a ' s  n a t i o n a l  income 
must remain small .  
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( 6) Import-Saving -. 

52 The ou tpu t  f i g u r e  of  2s .  529 laiths g rea t ly ,  o v e r s t a t e s  t h e  d i r e c t  
c o n t r i b u t i o n  t h i s  outpu-i makes t o  a r educ t ion  i n  imports ,  f o r  t h e  p r i c e s  
obta ined  a r e  great-17 i n  excess of c .i. f .  p r i c e s .  It i s  ve ry  doubtful  
t ~ h e t h e r  t h e  import-saviilg e f f e c t  of ou tpu t  exceed Rs. 300 lakhs .  

53 On t h e  i n p u t  s i d e  about h a l f  of m a t e r i a l s  and components a r e  
imported ( s a y  Rs .  180 lak'ns). If we reduce by 20 p e r c e n t  f o r  t a r i f f s ,  t h e  
d i r e c t  import c o s t  of m a t e r i a l s  i s  Rs .144 lakhs .  Most of  t h e  consu l t an t ' s  
f e e s ,  y ~ y a . l t i e s ,  e t c . ,  must be t r a n s f e r r e d  abroad, say  R s .  30 I-akhs. Then 
t h e  indigenous i n p u t s  of components themselves have an  import  content ,  and 
t h e i r  u se  z t  Bhopal may w e l l  r e s u l t  i n  inc reased  imports  elsewhere ( t h i s  
w i l l  happen except i f  they  would no t  have been produced except  f o r  t h e  
demand from Rhopal). Ifi%hout being a b l e  t o  p u t  a f i g u r e  on it, it i s  
~ p p a r e n t  t h a t  t h e  import-saving e f f e c t  of even c u r r e n t  opera t ions  a lone  
cannot be much - probably not  more t h a n  about  R s . 1  c rore .  

( 7) &nclusicns concerning comparison of  pro- jec t  e s t ima tes  and per f  o r m a p s  

(a,) It i s  evident  tha, t  t h e  p r o j e c t  has proved much more c o s t l y  than  
a n t i c i p a t e d .  I cannot appor t ion  t h e  e x t r a  c o s t  (around 40 per- 
cent)  between t h e  vz,rious c o n t r i b u t i n g  f a c t o r s .  

(b)  It i s  a l s o  ev5dent t h a t  t h e  output  cont inues w e l l  below t h e  
expecta t ions  of t h e  consu l t an t s  - d e s p i t e  t h z  fa& t h a t  they 
allowed f o r  a b u i l d - ~ p  t o  f u l l  capac i ty  working which would rank 
a.s very slow i n  a more i n d u s t r i s l i z e d  country. 

( c )  I have suggested t h a t  t h e  p r o i e c t  should not  have been accepted 
even on t h e  assuqpt ion  t h a t  every th ing  would go according  t o  plan.  
The economics were not  good enough. It i s  p l a i n  tha t  t h e  a c t u a l  
economics a r e  s i g n i f  i c a n t l j  x o r s  e than  what uas p red ic t ed ,  both 
bec~.use performance has  been worse, and because import  p r i c e s  
of similar i tems a r e  probably cans iderably  lower than  might 
reasonzbly ha,ve been a n t i c i p a t e d .  

E,PBS SIOi\TS OK VISITING THE PROJECT 

54 The dominating impression i s  t h a t  of an  excess ive ly  expensive s e t -  
w, i n  which f a r  t o o  l i t t l e  i s  happening. It i s  l i k e  a Ro l l s  Royce being 
used only t o  go a couple of mi l e s  t o  church on Sundays. P l a i n l y  such 
l a v i s h l y  provided overheads have t o  be run  a t  h i g h  p res su re  t o  be j u s t i -  
f i e d .  

5s. I know nothing of t h e  product ion  of heavy e l e c t r i c a l  equipment. 
But such qaes t ions  as t h e  f o l l o ~ i i n g  a r e  obvious. Could no t  a t  l e a s t  t h e  
l i g h t  products  have been moved about  wi thout  such  an  a.11-pervasive s y s t s ~ i  
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o f  ovgrhead cranes?L/ Was s o  much work space  r equ i r ed  ( i t  i s  no t  t h e  
f loorspace i t s  e l f  t h a t  i s  cost ly . :  bu t ,  l i t e r a l l y ,  t h e  overheads) ? 142s 
s o  much h e i g h t  r e a l l y  necessary,? If ou tpu t  of t ransformers  and switch- 
gear  i s  r e a l l y .  a t  two-thirds  and th ree -qua r t e r s  of t a r g e t ,  why a r e  t h e r e  
q u i t e  s o  many i d l e  machines? 

56. I Jh i le  s t r e s s i n g  tha, t  I a.m no t  a n  informed observer ,  t h e  impression 
i s  of a n  eng inee r ' s  dream come t r u e .  Ply hunch i s  t h a t  a board o f  d i r e c t o r s  
i n  an i n d u s t r i a l i z e d  country would not  have allowed t h e  engineers  t o  g e t  
away w i t h  i t  (one knows o f  course  t h a t  A.E.I. themselves posses s  nothing 
s o  grand - proba.bly no f i r m  i n  t h e  world does).  

57 I f  t h e  overheads a r e  excessive,  a s  I suspec t ,  f o r  a new p r o j e c t  
even i n  a very h igh  l a b o r  c o s t  country, they  a r e  t r e b l y  s o  i n  India .  First ,  
t h e r e  has  c l e a r l y  been no a t tempt  whatever t o  adapt  product ion,  where 
poss ib l e ,  t o  more la.bor i n t e n s i v e  methods. Secondly, i t  s u r e l y  cannot 
make sense  t o  provide  such overheads from t h e  beginning when a running i n  
pe r iod  of t e n  years ,  between v i r t u a l  completion of c a p i t a l  expenditure ,  
and a .n t lc ipa ted  f u i l  c s p a c i t y  working was allowed. The concept ion 
seems t o  me t o  have been completely wrong. To g e t  a reasonably economic 
development, it would have bee? r~eces sa ry  t o  p1a.n t o  b u i l d  up a l e s s  l a v i s h  
set-up more slowly a s  t h e  working s k i l l s  and ma-nagement a b i l i t y  b v i l t  up, 
even i f  t h i s  m e a ~ t  some improvisat ion,  some make-shift  arrangements f o r  
moving semi-f inished products ,  some crowding, some t r e b l e - s h i f t  working, 
e t c .  It was not  a.s i f  I n d i a  could not  f i n d  many e x c e l l e n t  ways of u s ing  
t h e  f o r e i g n  exchange t h a t  would have been r e l e a s e d  by a s lower c a p i t a l  
build-up . 
58. I r e a l i z e  tha.t product ion was n o t  going a s  planned when I szTd 
t h e  f a c t o r y ,  Xevertheless  even i f  it had been a s  planned, I t h i n k  one 
i n p r e s s i o n  would s t i l l  have been t h a t  one rms n e a r e r  t o  sta,nding i n  a 
g o t h i c  c a t h e d r a l  t han  an  ope-ating f a.ctory . 
59 I do n o t  t h i n k  t h a t  blame a t t a c h e s  t o  A.E.I. except  i n s o f a r  a s  
one can blame them f o r  g iv ing  t h e  Indians what they wanted, i n s t e a d  of 
what they  should have wanted. One says  " the  Indians".  But t h i s  means 
"New DeLliu.  If a management board, who knew they  were going t o  be 
r e spons ib l e  f o r  making a p r o f i t  o u t  o f  what was provided,  had been i n  
ex i s t ence  when t h e  p r o j e c t  r+Ja,s being designed (and had been given ample 
oppor tuni ty  a t  t h a t  s t a g e  t o  s tudy  t h e  economies of t h e  product ion 
process  a.broad) , I b e l i e v e  t h a t  a much more economical p r o j e c t  might 
ha.ve emerged. 

60. O f  course,  I had and was given many o t h e r  impressions - bu t  
t h e s e  a r e  more concerned with t h e  p r e s e n t  problems of running t h e  p r o j e c t .  

f/ Even making t h e  most exaggerated allowance f o r  t h e  d i f f e r e n c e  betwzen .- 
balance s h e e t  and replacement va lues ,  it appears  t h a t  K i r lo ska r  Ltd., 
who manufacture t h e  l i g h t  end of t h e  Bhopal range, have a c a p i t a l  ont- 
p u t  r a t i o  of w e l l  under 1:2. Bhopal 's  a t  fu l l  product ion  would be 
around 2: l .  It i s  c l e a r  t h a t  a n o t i o n a l  s e p a r a t i o n  o f  t h e  heavy ~)rr)Al~cl; 
bays a t  Bhopal could no t  begin t o  account, f o r  silch 9 clifr"3:-c-.rice. 
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. ON RUNNING THE PROJECT 

61. I have l i t t l e  o r  nothing f r e s h  t o  add t o  t h e  good deal  of advice 
a l ready given by A.E.I. and o thers .  Clearly i t  i s  a very d i f f i c u l t  enter-  
p r i s e  indeed t o  run wel l ,  and t h e  management i s  n o t  experienced enough. 

62. But good management i s  a l s o  very s e r i o u s l y  hampered by, ex te rna l  
f a c t o r s ,  most nota.bly l a b o r  l eg i s l . a t ion  which gives t h e  worlters excessive 
r i g h t s .  Lack of  delegation a l s o  seems t o  g ive  middle and junior  super- 
visory s t a f f  l i t t l e  authority..  

63. Although t h e  p r o j e c t  i n  p r i n c i p l e  has  a f r e e  run on current  
imports,  i n  p r a c t i c e  t h e  opera t ion  of exchange con t ro l  can s t i l l  cause 
delays.  Perhaps, more se r ious  t h a c  exchange contro l  a t  present ,  i s  t h e  
c i v i l  s e rv ice  s p i r i t .  I got  t h e  impression t h a t ,  even where a manager 
was not  bound by i n s t r u c t i o n s ,  he f e l t  h i s  career  would be endangered by 
any at tempt t o  move zwap from t h e  c i v i l  s e r v i c e  precedents  y~hich adre much 
i n  e ~ i d e n c e  and q u i t e  incompa.tible with e f f i c i e n t  management of  such an 
en te rp r i se .  [ h e r y  observer, I think,  makes this comment. It i s  long 
s ince  Professor  Galbra i th  accused Ind ia  of  Post-Office social ism. ) C i v i l  
s e r v i c e  precedent has c e r t a i c l y  l e f t  such marks ads excessive c l e r i c a l  
s t a f f ,  t h e  tender ing  systzm, ina,dequate delegation,  t r i p l e  aud i t ,  and a 
general  f e a r  tha,t  t h e  rewards of e n t e r p r i s e  a r e  very s n a l l  and t h e  penal- 
t i e s  f o r  e r r o r  very g rea t .  

64 Comment on the  tender ing  system may come b e s t  from an economist. 
One o f  t h e  important disturbances t o  smooth production, and t o  excessive 
s tocks ,  i s  t h e  u n r e l i a b i l i t y  a s  t o  de l ivery  da te  and qua l i ty  of Indian 
supp l i e r s .  I th ink t h e  b e s t  way of overcoming t h i s  may be f o r  Bhopal t o  
e s t a b l i s h  c lose  r e l a t i o n s  wi th  one o r  a  few s u p p l i e r s  of p a r t i c u l a r  
components, thus  p u t t i n g  i t s e l f  i n t o  a p o s i t i o n  t o  m t c h  c lose ly  t h e  
l a t t e r ' s  design, q u a l i t y  cont ro l ,  and l i k e l y  d e l i v e r i e s .  Costs should 
a l s o  be reduced, f o r  the  supp l i e r  could be su re  of a  secure and r i s i n g  
demand i f  h e  performed adequately, and could p l a n  accordingly; and a l s o  
because Bhopal can exe rc i se  s t rong  I1countervailing power1'.  h he above is ,  
I believe,  roughly t h e  ma.nner i n  which Marks & Spencer - perhaps t'ne most 
e f f i c i e n t  c lo th ing  s u p p l i e r  i n  t h e  world - operates.)  

65. This des i rab le  manner of operation, by which Bhopal would do 
most t o  e f f e c t  "external  economies'' elsewhere, appears t o  be precluded by 
the  tender ing  system. So a l s o  i s  t h e  most e f f i c i e n t  buying of va r i ab le  
p r i c e  inpu t s  l i k e  copper. F ina l ly  tender ing  inev i t ab ly  r e s u l t s  i n  
delays, and hence i n  excess s tocks .  I am aware of  some of the  arguments 
f o r  tendering.  But dishonesty i s  not  always prevented by a tender ing  
system: and i t  should be poss ib le  t o  keep it under reasonable con t ro l  by 
other ,  l e s s  cos t ly ,  means. 
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V. A FEN GENERAL COIJCLUSIOYS AVD RTAPITULATRIN OF * .1- 

CHIEF PROBLEHS PA STD 

I. I have n o t  discovered any r a t i o n a l  approach t o  p r o j e c t  s e l e c t i o n  
i n  t h e  p u b l i c  s e c t o r  i n  1ndia.LI  

11. There seems t o  be q u i t e  i n s u f f i c i e n t  cost-consciousness.  This 
goes f o r  t h e  choice o f  p r o j e c t s ,  t h e  design of p r o j e c t s ,  and a l s o  
t h e  running of  p r o j e c t s .  

111. If Indlan  decision-makers become more cost-conscious, t h e r e  w i l l  
be t h e  problem of g e t t i n g  consu l t an t s  t o  des ign  w i t h  more o f  an  
eye t o  I n d i a . 1 ~  s c a r c i t i e s .  I t h i n k  a n  impor tan t  c o n t r i b u t i o n  t o  
t h i s  might be alwa,ys t o  assemble a-t  a n  e a r l y  s t a g e  a small top- 
management team (say ,  t h e  f u t u r e  ma.na.ging d i r e c t o r ,  works manager, 
ch i e f  engineer ,  ar,d commercial mana.ger) t o  be associa . ted w i t h  t h e  
p r o j e c t  design, and t o  l e a r n  about  t h e i r  f u t u r e  products .  

I V ,  I n s u f f i c i e n t  thought  seems t o  have been given t o  t h e  mamagment 
problem ( t h e  workers f o r  Bhopal were t r a i n e d  t o  produce heavy 
e l e c t r i c a l  goods: s o  far as I could a s c e r t a i n  only  middle-level 
managemen+, d i r e c t l y  concerned w i t h  product ion  had any s p e c i a l  
t ra . ining)  and t o  t h e  c l o s e l y  r e l a t e d  problems o f  i n d u s t r i a l  
d i s c i p l i n e  i n  t h e  p u b l i c  s e c t o r .  I cannot be l i eve  it i s  r i g h t  
t o  pay l a b o r  f a r  more (even exc luding  t h e  l a r g e  " f r inge"  
b e n e f i t s )  than  i n  t h e  p r iva . t e  s e c t o r ,  and ma~agement f a r  l e s s .  
Good pay and working condi t ions  f o r  l a b o r  do not ,  sad  t o  r e l a t e ,  
have much t o  do w i t h  good i n d u s t r i a l  r e l a t i o n s .  Good management 
undoubtedly has.  

I was impressed by t h e  damage caused by. de lays  i n  cons t ruc t ion  
and changes i n  design. This  i s  l i k e l y .  t o  be  f a r  g r e a t e r  t han  t h e  
mere i n c r e a s e  i n  c a p i t a l  cos t .  Product ion i s  h e l d  back both 
d i r e c t l y .  (e.g. ,  Elock I was s t i l l  being used as a s t o r e  f o r  
equipment f o r  t h e  un f in i shed  Block II), and because l a s t i n g  damage 
ma.y be  done t o  t h e  morale and work-habits o f  workers and manage- 
ment. This may. be e s p e c i a l l y  a problem i n  a l e s s  developed 
country. where reasonable i n d u s t r i a l  d i s c i p l i n e  i s  n o t  a h a b i t  o f  
mind. The damage of  delays (bo th  i n  cons t ruc t ion  a.nd c u r r e n t  
product ion) ,  loaded  a s  t h i s  w i l l  sound, i s  a s t r o n g  argument f o r  
n o t  t a k i n g  on more than  t h e  f o r e i g n  exchange p o s i t i o n  permi ts  - 
and, of  course,  f o r  more r e a l i s t i c  e s t ima te s  of f o r e i g n  exchange 
a v a i l a b i l i t y .  It may. a l s o ,  i n  some cases ,  be a n  argument f o r  
g iv ing  a h igh  p r i o r i t y ,  t o  e s s e n t i a l  non-importable i n p u t s  - power 
and t ra .nsport .  

1/ I have enlarged on t h i s  i n  ano the r  paper  in tended  a s  a cont r ibu t ior .  - 
towards g e t t i n g  an  agreed b a s i s  of  a p p r a i s a l  ( s e e  I.M.D. L i t t l e  *c2. 
c i t . ) .  
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TiiE DZVGOPNENT OF THE FJEYVELI LI@JITE PROJECT 

Introduction 

1. This account i s  based on discussions with o f f i c i a l s  of the  Ney- 
v e l i  Lignite Corporation, consultants from the  United Kingdom and Germmy 
working with t he  Corporation i n  the  mining pro jec t ,  o f f i c i a l s  i n  t h e  
Planning Commission and t h e  IJlinistrg of Fuel end Eines, i n  New Delhi, a d  
on mater ia l  mad.e available t o  us by the  Corporation. We a r e  aware t h a t  
it i s  not  complete i n  d e t a i l  and t h a t  a t  ce r ta in  points  our in te rpre ta -  
t i o n  of t he  evidence avai lable  t o  us may not be the  only plausible  one. 
However, we believe t h a t  by and l a rge  t h i s  account gives an accurate pic- 
t u r e  of the  main events i n  the evolution of the pro2ect. 

2. A s  i s  wide l j  known the  Neyveli Lignite p ro jec t  has encountered 
many problems. Its costs  have been much higher than or igina1.1~ estimated 
and i t s  pace of implementation has been much slower. I n  these respects  
the pro jec t  i s  typ ica l  of the la rge  public sec tor  i ndus t r i a l  p ro jec t s  of 
the Second and Third Five-Year Plans. We have been concerned with these 
aspects of performance but  more especial ly  we have been concerned with 
exanining the  basis  on which the  investinent decisions have been made and, 
par t i cu la r ly ,  the  extent,  if any, t o  xhich they have been responsive t c  
the changing economic prospects of the  project .  

3. Our account focuses on the s teps  by which t he  o r ig ina l  idea -Lo 
develop a source of thernal  energy i n  Madras evolved i n t o  a R s .  120 crores 
multi-purpose pro jec t  t o  proauce power, f e r t i l i z e r  and cafionized briquette.; 
exceeded only i n  s i z e  by Hindustan S t ee l  and t'ne Heavy Engineering Corpora-. 
t i on  among public sector  i ndus t r i a l  undertakings. Although t h i s  i s  la rge ly  
the  pas t  h is tory of a s ingle  project ,  it does not represent a unique exFer- 
ience l/nor i s  it i r r e l evan t  fo r  the  present. The purpose of t h i s  acccur,-, 
i s  t o  Focus a t t en t ion  on t h e  r e a l  need fo r  improved project  preparation, 
and, i n  ?a r t i cu la r ,  inproved appraisal  c r i t e r i a  and procedures. 

I n i t i a t i o n  of the Project  by the  Mackas S t a t e  Government 

I;. The occurrence of l i g n i t e  i n  the  region around Neyveli i n  Yadras 
S ta te  was f i r s t  noted while d r i l l i n g  wells  fo r  water supply i n  the  1930's; 
the  existence of a l a rge  deposit was confirmed by the  Geological Survey- 
of India i n  the  years 1943-46. In  s p i t e  of the  f a c t  t ha t  the deposit la)  
f a r  beneat'n the  surface and the evidence t h a t  it was associated with 
considerable water pressure, t he  S ta te  of Mad.ras t u n e d  a t ten t ion  t o  i t s  
possible exploi ta t ion i n  the  immediate postwar period. The S t a t e ' s  
i n t e r e s t  i n  the development appears t o  have been based on t h e  following 
factors :  (a)  the absence of any source of fue l  i n  the  S ta te ,  ( b j  the  
distance from t h e  coal  f i e l d s  I n  the  north and the  d i f f i c u l t i e s  of %ram- 
porting coal  from t h a t  source, especial ly  those experienced during World 
War 11, (c )  the l imited po ten t ia l  f o r  the  fur ther  development of hydro- 
e l e c t r i c  polxer i n  t he  S t a t e  and the  i r r egu la r i t y  of stream flow which 

1,' For example see Appendices I and 111. - 



l imited t h e  amount of firm power froin this source, and ( d )  t he  apparent 
bel ief  t h a t  t h e  i n d u s t r i a l  development of the  S t a t e  would be great ly  en- 
hanced by a l o c a l  source of energy and, i r i  f a c t ,  ;aould be hindered with- 
out such a source. The cost  of e n e r a  does not anpear t o  have been 
given a s  ser ious  consideration a s  t h e  mere existence of a l o c a l  supply. 
I n  f a c t ,  a t  no time during t he  development of t h e  or ig ina l  project  d id  
we f ind  evidence of any serious comparisorl of the  economies of develop- 
in2  t h i s  source of f u e l  with t h e  eco omics of t ransport ing coal from the 17 north or  importing o i l  from abroad., 

5 I n  1954, t he  S t a t e  of i,iadras, with a id  from t h e  rechnical Co- 
operation i.iission o," the  United States ,  undertook development of a p i l o t  
mine t o  t e s t  t he  f e a s i b i l i t y  of mining t h e  l i gn i t e .  !In the  bas i s  of this 
work, i t  became evident t h a t  a deta i led study of the  ground wa5er problem 
would be necessary. A t  about t he  same time, the Government of Ind ia  
arranzed f o r  the  services  of Powell Duffryn Technical Servtces, Ltd., of 
the  United Kingdom, u d e r  t h e  Colombo Tlan, t o  preyare a Zeas i -b i l i t j  
report  on a project  t o  mine and u t i l i z e  the  l i g n i t e .  Also, a t  sbout this 
t h e ,  i t  became evident t h a t  t h e  project  a s  it was developing would be 
considera'ol;~ be-jrond the  capac l t ,~  of t h e  S t a t e  of iiadras t o  carry out, and 
the  Central  Govern?le;lt agreed t o  take it over. This was done o f f i c i a l l y  
I n  September 1955, and invclved a t rans fe r  of administrat ive and firian- 
c i a1  responsibi l i ty .  The >art-time Chief Executive Gf f i c e r  of t h e  i i g -  
n i t  e Ir,vestigai;ions, under the  Government 02 I:adras, became tlle ful l - t ime 
Chief E x e c ~ ~ t i v e  or' the  Project under the Goverrment of Indiz .  

The Pov?ell Duff q m  3eport of 1954 

6 .  The report  prepared by Powell ~ u f f r y & /  presented a rough assess- 
ment of t h e  probable economies 02 a number of possible  a l t e rna t ive  schemes 
f o r  the  development of the  l i g n i t e  deposits .  A description of these  

I/ The cost advaztage of the  l i g n i t e  may have been considered t o  be ob- - 
vious and not requiring serious invest igat ion.  A t  present the pr ice  
or' coal  delivered i n  Ladras Is reported t o  be R s .  SS/ton from Bengal 
and R s .  49/ton froni the Singareni coal  f i e l d s  i n  Andhra Tradesh: t h e  
pr ice  when the pro jec t  was i n i t i a t e d  was not substant ia l ly  d i f fe ren t  . 
Two tons of l i g n i t e  a r e  roughly equivalent t o  one ton of coal  and the 
cost  of l i g n i t e  was or iginal ly  (and erroneously) estimated t o  be l e s s  
than Rs. i0/ton. Such coniparisons do not, of course- take i n t o  ac- 
count whether costs  have been calculated on a comparable basis ,  i n  
par t i cu la r ,  whether r e a l i s t i c  cos t s  of c a p i t a l  ar,d fo re ign  exchange 
have been used. It should be added, however, t h a t  i n  contrast ,  t h e  
f e a s i b i l i t y  c," a recent proposal t o  open a second mine t o  s u p p b  ther-  
mal power s t a t i on  i s  apparentl ;~ being judged b:r t h e  Government i n  t.kre 
l igh t  of a l t e rna t ive  schernes t o  supply power t o  the  area  ( see  para- 
graph 3 3 ) .  

2/ The i/rinin;< Ut i l i za t ion  and Processinp; of t he  South Arcot Liznite, - 
Powell D u T f  ryn Technical Ser ies  Ltd. 1955. 



i n  terms of output i s  presented i n  Table 1. A s  shown, they d i f f e r  from 
one another i n  terms of the s i z e  of t h e  mine arid the var ie ty  and vo lme 
of products produced from the  mined l i g n i t e .  It should be noted t ha t  
although a number of a l t e rna t ive  schemes a r e  presented i n  associat ion 
with rnines with capaci t ies  from 1 t o  1 .6  mill ion tons of l i g n i t e  per 
year, onljr a s ing le  pa t te rn  of f i n a l  output, i s  combined with each of the  
two la rger  iilining schemes. Thus, it was not detcriiI_i-ned whether t he  larger  
schemes could be made economically more a t ~ r a c t i v e  by concentrating on feuer  
f i n a l  products. It i s  possible  and l i ke ly  that such a l te rna t ives  were not 
considered because i t  was estimated t ha t  t h e  demand would not be suf f ic ien t  
t o  absorb a g rea te r  output of power or  f e r t i l i c e r . i /  

C) 

I .  The report  was produced i n  a short  period of time. It was based 
on the  company's experience and the  work already done by o thers  or, the  
s ize ,  qualit71 and iocat ion of the l i g n i t s  6eposi.t. It did not involve any 
extensive new invest igat ions ,  However, although t h e  estimates were 
necessari ly very rough, they did ind ica te  t h a t  t he  cost  of mined l i g n i t e  
was stron2l:;r re la ted  t o  the  s i z e  of t h e  mine. ( I t  was estimated tha t  t h e  
cost a t  capacity operations would range from 12.7 down t o  5.1; rupees per 
ton a s  the  mine capacity was increased from 1 t o  6.3 mill ion tons per 
year . )2 /  It was a l s o  shown t h a t  the  larger  schemes involving mines with 
annual ca2ac i t i es  of 3.3 and 6.3 ;:.;illion tons per year and t h e  production 
of power, f e r t i z - z e r  and briquet.bes would y ie ld  a distinctLy higher re turn  
than the  schemes involving smaller mines and f ewer  end products. The 
highest re turn (annual net  p r o f i t  on or ig ina l  iavestaent a t  f u l l  produc- 
t i on )  was shown t o  accrue t o  t h e  mine of 3.3 mill ion ton capacity associsted 
with the  production of power, f e r t i l i z e r  arid br iquet tes .  No doubt a consid- 
erable measure cf the  suger ior i ty  of t h i s  scheme was a t t r ibu taSle  t o  t h e  
economies of scale i n  t he  rnining operation. A s  noted, whether this i n i t i a l  
advantage was aided or  hindered by the addit ion of f a c i l i t i e s  l o r  the  
production of feri;i-iizer and br ique t tes  i n  addit ion t o  the  associated 
power s t a t i o n  never seems t o  have been determined. 

8. It does not appear t h a t  there  was any formal review of t h e  
report  u n t i l  1956, two years l a t e r .  I n  th.e meantime, thought was being 
given t o  the  planning of the  project .  Finally . in  Apri l  1956 the  report ,  
together with a "Note on Forward Planning of Construction of t h e  Lignite 
Project"  by t'ne Chief Execrrtive Officer of .the project ,  was reviewed by 

I-/ If t h i s  was t h e  reason it  did not t u rn  out t o  be a va l id  one, t he  Lx- - 
p l i ed  estimate of power requirements in the 1954 report  was much too 
low. The or ig ina l  planned capacity or' 200 :'IT was increased t o  250 i5J 
i n  1956 and LOO lnJ i n  1962, a t  about the  t i n e  the  project  was origin- 
a l l y  planned f o r  co:;li3letion. An expansion t o  600 TIJ was approved i n  
pr inc ip le  i n  1963 and a second nine t o  serve an addi t ional  600 FRJ was 
proposed i n  1353 ( see  Paragraphs 28-30). 

2/ I n  conputing costs,  depreciation was charged on t h e  basis  of a 30- - 
year sinking fund and an i n t e r e s t  r a t e  of 42 was used. 



1/ a Standing Ccmi t t ee  of Technical Exrports s e t  up f o r  the  purpose.- 
\ k i t t e n  comments on t h e  report  were c i rcula ted aixong the  members p r io r  t o  
the  meeting. The review appears t o  have been taken ser iously  and many 
per t inent  points  rgere ra i sed  by iaerabers of t h e  Ccmmittee. The need f o r  
the  above ground storage of l i g n i t e  was ra ised -- a nee$ t h a t  has f i n a l l y  
been recognized and on which ac t ion  i s  now being taken.c/ Concern t h a t  
the  output of f e r t i l i z e r  be consistent  with t he  est imates of requirements 
made by t he  I3n i s t ry  of Food and Agriculture was expressed, and questions 
were ra i sed  concerning the  t echn ica l  process suggested f o r  i t s  production 
-- which mas, i n  f a c t ,  never used. Generally speaking, no strong opposi- 
t ion  was expressed t o  t he  conclusion of the consultants t h a t  t h e  types of 
schemes suggested were technical ly  f easi'ole given adequate in-restigation 
arid su i t ab l e  treatment of t h e  grouad water problem. No strong reservations 
were expressed t o  t h e  view t h a t  this l a s t  could be done effec-LFvely. 

9 .  Questions were ra i sed ,  however, concerning t h e  economics of the  
proposed development. The consultants had estimated t h a t  t he  cost  of 
mining l i g n i t e  from a nine with an annual capacity of 3 . 3  mill ion tons 
would be R s .  6.6 per ton. The chief ii~ining engineer of Bengal ( A  .Be ~ u h a !  
doubted t h a t  this was possible  col~sidering t he  r a t i o  of overburden t o  
?.ignite estknatea a t  about 5 t o  1. He a l s o  pointed. out t ha t  t h e  cost  of 
water control  had no6 been i ~ c l u d e d  i n  t h e  consultants '  est if iates and 
suggested t M s  i n  i t s e l f  might run up t o  R s  . 1 pe? ton.  Be though5 it 
would bz more reasonable t o  assume a cost  of R s .  10 per tor. f o r  mined l i g -  
n i t e . /  I n  addit ion,  3r. A .  Nagaraja Rao, t he  convenor of the  Coniiiftee, 
questioned t h e  p r i ce s  used i n  t h e  repor t  t o  represent the  values of t h e  
various outputs. These pr ices ,  together with t he  a l t e rna t i ve s  suggested 
by D r .  Rao and with  his reasons f o r  them, a r e  sh0r.m i n  Table 2 .  With the  
exception of t h e  p r i ce  f o r  e lect r ic i t :  which had been s e t  by t h e  Lladras 
E1ectricit;y Board, he considered t h a t  a l l  the  pr ices  used were too  high. 

1G. It would not appear t h a t  much weight was .given t o  these  economic 
arguments. A t  l e a s t  we found no record t h a t  the economic f e a s i b i i i t y  of 
the  scheine suggested by t h s  consultants nor i ts  s u p e ~ i o r l t y  over t h e  
a l t e rna t i ve  schemes was ser iously  quest,ioned. I n  f a c t ,  alongside the 
~ ~ u e s t i o n s  r a i s ed  concerning cos t s  and values of t he  output, the re  was 
discussion of whether b r ique t tes  or f e r t i l i z e r  should have the  "highest 

1/ D r .  A .  Nagaraja Rao, Chief I n d u s t r i a l  Advisor t o  Goverrment oi' India ,  - 
was t he  ccnvenor. I~Iembers included t h e  Chief llining Engineer S t a t e  
Col le r ies ,  Bengal, t h e  Director of Fuel Research I n s t i t u t e ,  the  D i r e c t o ~  
of t h e  Geological Survey, and representa t ives  of t h e  Central  Water 2nd 
Por~er Coimiission, and the If inistry or" Food aici bgriculf,ure, and the  
Chiei E l ec t r i c a l  Engineer, iladras . 

2/ - T h i s  i s sue  i s  not  qu i t e  a s  s i np l e  a s  it would appzar a t  f i ~ s t .  There 
i s  a danger thai; s tored l ig r i i t e  w i l l  be subject  t o  spor;taneous coinbcs- 
t i o n  and the  design of a storage scheme involves a ce r ta in  amount of 
t e s t i n g .  

3 Tliis f i g u r e  turned out t o  be much c loser  t o  experience than 3s .  5.6 -. 
per .tan, but was s t i l l  an  unaerest inats.  



- .  - -- -7 Page > 

pr io r i t y t1  i n  Nadras i n  terms of a vague concept of "needtt which co~iplete ly  
ignored the  question of costs .  The committee concluded tha t ,  although 
the  report  needed subs tan t ia l  revision,  the  f e a s i b i l i t y  of proceeding 
with an intezrated project  ( l i g n i t e ,  power, f e r t i l i z e r  and br ique t tes )  
basea i n  a nine with  an annual capacity of 3.3 mill ion tons was accepted. 
The report ,  together with the  f indings  of t h e  Standing Conunittee of Tech- 
n i ca l  Experts, was then considered by the  Ligniie Project Coordinating 
~ormnittee;/, coinposed of representatives of the  min is t r ies  involved. 'The 
cornmittee met two days l a t e r  on April  kth,  1956 and pronlptly approved 
the  plans t o  go ahead with the pro jec t .  

11. I f  t he  economics of the pro jec t  had been taken more seriously 
and if the  re turn  on the  schernes had been recalculated,  using the  pr ice  
assumptions suggested by D r .  Rao, the  a t t rac t iveness  of tne  scheme se lec t -  
ed would have been great ly  reduced. A s  shown i n  Ta'ole 3, t h e  155 return 
estimated by t h e  consultants I o r  scheme 3, the  one selected, would have 
been cut i n  haif  a d  i t s  r e l a t i v e  super ior i ty  would have been narkedv  
reduced. Under these circumstances, considering the  small advantage of 
scheme 3 over scheme 2bJ with i t s  rnuch smaller mine development, the  
possibiLity of improving t h e  re turn of scheme 3 by reducing the number 
of' products would cer ta in ly  appezr t o  have been worth invest igat ion.  I f ,  
i n  addit ion,  the  increased cost  of mining had been used a s  suggested 
by Guha, the  econoxlics of the  pro jec t s  would have been fur ther  a l t e red .  
I n  t h e  case of scheme 3 (G;lhats suggested cost  of R s .  10 per ton referred 
t o  a mine of t h i s  s i z e ) ,  t he  re turn  would have been reduced t o  below 6$. 
The pr ice  estimates suggested by D r .  Rao were not necessari ly the  correct  
ones t o  use, nor could Guhat s estlmase of mining cos t s  be taken w i t h o ~ t  
question; however, the  sensit iveness of the  economics of the pro jec t  
t o  t h e  use of p r ices  and costs  which had been questioned would seem Lo 
have been worth invest igat ion if a serious economic appra i sa l  had been 
intended. 

1 2 .  'The proiect  a s  approved by the  two ccmmittees consisted of a 
with a crlpacit of 3 .: mill ion tons of IlgnitecJa 200 mrr themlnl power static-., 
a  f e - t i l i z e r  pTant with an annual capacioy cf L00,1;00 tons of amcioniurn 
sulphate, and a br iquet t ing plant  t o  produce 380,000 tons of carbonized 
br ique t tes  and assorted by-products. The cost  o r  the  e n t i r e  project  
was estiiiiated t o  be R s  . 57.6 crores (excluding housing and cormon f ac i -  
l i t i e s  f o r  s t a f f  and families). 

1/ T h i s  cornnittee inciuded representatives of the  ?:inistry of Production - 
and the  i ' i inistry of Finance of the  Central Governnent, and of thi. 
comparable minis t r ies  o i  the Iiadras S ta te  Government a t  t h e  l eve l  
of secretary and joint  secretary.  It a l so  included Dr. Baa, Con- 
venor of t he  Technical Committee, a senior advisor t o  the  Planning 
Co:n;mission, the Superintendent of the project  and representatives 
of Powell Duffryn. Four of the  6 secre ta r ies  involved we7e I .C .S. 
a s  was the  advisor t o  the Planning Commission. 



The Powell Cuf1"ry-n Report of 1956 

13. Subsequent t o  the approval of the  in tes ra ted  project  by the two 
comlittees, F,owell Duff r j n  prepared a detai led project  report  f o r  the 
mine alone.:/ I n  t h i s  report  the capacity of the .mine was increased froci 
the  o r i z ina l  3.3 t o  3.5 mill ion tons of l i g n i t e  per year, and i t s  cap i t a l  
cos t s  were increased from Es. 4 . 7  crores  t o  R s .  16.9 crores, and the 
estilnated cost of inining l i g n i t e  was increased from R s .  6.6 t o  R s .  6.8 
%./ton, excluding the cost  of ground water c o n t r o l . /  I n  addit ion t o  a 
de ta i led  treatment of the  m-ine, the  report  indicated i n  a general way how 
the  mine construction should be phased with the construction of  he poser, 
f e r t i l i z e r  and briquett ing plants .  This i s  a s  f a r  a s  it went i n  dealing 
with the project  a s  a whole. I n  f ac t ,  subsequent t o  the very preliminary 
1954 report ,  no report  was made f o r  the  e n t i r e  pro jec t .  Although t h e  
d e t a i l s  of individuai  plants  were not always worked out along t h e  l i nes  
or ig ina l ly  suggested, tine or ig ina l  conception 02 the  project  was an in te -  
grated prcject  involving production of power, f e r t i l i z e r  and br iquet tes  
never appsars t o  have been seriously questioned. 

11;. There was no over-all  consultant f o r  t h e  project .  Powell 
3uffryn apparently would have l iked the job, but they were retained Por 
the mining ~ r o j e c t  only. Tne Central  :'ater and Power Somniission acted 
as consultants f o r  t h c  polGer project  wl-lich was designed and b u i l t  by t h e  
USSR. The Neyveli Ligxite Co7r)oration i t s e l f  deaeloped the plans aild 
d e s i ~ n s  f o r  the f e r t i l i z e r  and br iquet t ing p lan ts  i n  collaboration r ~ i t h  
several  f o ~ e i g n  engineering firms. 

Government Approval of t h e  Intezrated Project  

15 On August 27, 1956, t he  same da te  a s  t h e  project  reporz on the 
mine, t he  Heavj Industry Committee of t he  Cabinet approved i n  pr inciple  - 
the  integrated Nejrveli Lignite Fro2ect a s  a whole and a l so  sanctioned the 
i r a~cd ia t e  implementation of the  mining pa r t  on the  bas i s  t h z  the otxer 
col;lponcn-t pa r t s  would be taken up a t  t h e  appropriate time i n  f u l l  consulta- 
t i o n  with the  i r inis t ry  of Finm.ce. A t  t h a t  t h e  r e a l i s t i c  cost  es-clinates 
were available only f o r  the  rlining schsne. These, ccmbined with current 
rough estimates f o r  the  other component schemes, came t o  a t o t a l  of 
A s .  68.9 crores f o r  the cost  cf the  whole project ,  excluding cos t s  f o r  
cormon services and housing. T h i s  represents an increase of about 205 
over the cost  estlr iates of 1954 on which the o r ig ina l  appraisal  was based. 

1/ Project aeport  on the  Planning of t h e  Kine Development and Froduction - 
Phases - Powell DuZfryn Technical Services, Ltd. August 1956. It seems 
l i k e l y  t h i s  report  was under way before t he  cormittee met i n  April .  

2/ An i n t e r e s t  r a t e  of 4;"'; tgas used i n  these calculations.  Use of a moye - 
r e a l i s t i c  r a t e ,  say, f o r  example, 9$, ~ o u l d  have increased cap i ta l  
costs  t o  Rs. 17  -9 crores and mining costs t o  R s .  9.5 per ton. 
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16. These est imates did not stand f o r  long. I n  Hay 1957, nine 
months a f t e r  the  o r ig ina l  p ro jec t  report  on t h e  mine, a  supplementar,r 
repor t  was issued by Powell Duffqm increasing t he  estimated cost of t h e  
scheme from 3s. 16.9 croyes t o  Rs. 2a.2 crores.  T h i s  incresse  tlas 
a t t r i bu t ed  largely  t o  higher p r i c e s  f o r  equipment than had originall jr  
been assumed, a s  wel l  a s  some changes i n  t h e  types required i n  t h e  
d i rec t ion  of more special ized and ezrpen~ive items. The revised est imate 
of t h e  cost  of mining l ienite,was R s .  7.5 pgr, toon, dxcLnding the 
cost of ground water con t ro l . '  Some d e t a i l s  of the  cost  es tznates  
included i n  t he  two repor t s  a r e  shown i n  Tables 4 and 5.  

17 By 1960, a f t e r  sanction had been given t o  proceed with the  con- 
s t ruc t ion  of t he  ilower a i d  f e r t i l i z e r  p lants ,  and a  pro,ject repor t  had 
been preparrd f o r  the  b r ique t t ing  p lan t ,  t h e  est imate f o r  t h e  cost  of t h e  
e n t i r e  coinplex -- t he  f i r s t  serious est imate avai lable  -- had reached 
R s .  94.7 crores .  This increase  was a- t t r ibutable  largely  t o  an increase 
of over 805 i n  t he  e s t i r a t e d  cost of t he  Sr ique t t ing  plaiilt, l a rge  increases 
i n  t h e  cos-t of t he  i ' e r t i l i z e r  p lan t  an3 t he  riiine and t h e  inciusi-on f o r  
t he  f i r s t  t i n e  of costs  f o r  housinz and coinrnon services .  Sor3ie of the  
increased cos t s  or the  f e r t i l i z e r  p lan t  a r e  probably a t t r i b u t a b l e  t o  a 
change i n  product 2ron ainmoniw.~ sulphate t o  urea and an increase  I n  
capacity ( i n  terms of nitroger, content) .  The c a p a c i t . ~  of t h e  power 
plant  was a l s o  increased (from 200 i:?;J t o  250 :?I) bu t  i n  this case the 
increase  i n  t he  estimated cos t s  were l e s s  than I(;$. Table 6 presents  
a comparison of the  various costs  est imates plant  by plant .  

18. Although these  changes i n  cos t s  t:ould obviously a f f ec t  t he  
economics of the  p ro jec t  and although they were known before f i n a l  sanc- 
t i o n  was giver1 t o  proceed with a:l of t he  component plants,2/-we found 
no evidence t h a t  t h e  economic f e a s i b i l i t y  of t he  project  was reexamined 
a t  this po in t .  The pos s ib i l i t y  of a l t e r i ng  t h e  o r ig ina l  concept of t h e  
project  does not appear t o  have been considered even though the  cos t s  of 
the  b r ique t t ing  plant  s e r e  now estimated a t  near137 double the  f i gu re  on 
rriilch t he  o r ig ina l  appra i sa l  was rnade and consideration was belng given 
a t  about t h e  same tiine t o  subs tan t ia l ly  i n c r e a s k g  t h e  capacity of t h e  
power p l az t  .i/ The i n d i v i d ~ a l  p ro jec t  repor t s  f o r  the  f e r t i l i z e r  and 
briquett in;  p lan t s  appear t o  have given so..le a i t en t ion  t o  the problem 
01' se lec t ing  the  most econoitlical among a l t e rna t i ve  methods but t he  su i ta -  
b i l i t y  of t h e  expected l e v e l  of re tu rn  f o r  t h e  plant  i t s e l f  does not 
appear t o  have been a  serious concern. 

1/ Again, if a 95 ra%e of i n t e r e s t  had been used, the  f i g u r e  r~ould have - 
been R s .  21.5 crores f o r  t h e  investlient and Bs. 10.7 per ton 
f o r  zii?ing costs,  excluding t h e  cost  of ground water control .  

2/ The approval of funds f o r  t he  briquettiiilg p lan t  did not take place - 
u n t i l  IIarch 1961. 

3/ .4n ewansion of t h e  power p lan t  from 250 t o  LOO P I ~ J  was f i n a l l y  proposed - 
i n  1961 (see  Paragraph 28). 



Increase i n  Costs and Delays i n  Imj~lementation 

19. Since 1960 the  estimated costs  have i n c ~ e a s e d  by another 25% t o  
a l eve l  of R s .  121.2 crores.  Some of these  increases can be a t t r i bu t ed  
t o  increases  i n  import dut ies  and excise taxes and a r e  cos t s  t o  the  enter-  
p r i s e  though not t o  economy. Others a r e  a t t r i bu t ab l e  t o  increases i n  the  
costs  of equip~~lent - i n  some cases aTT vated by l i n i t a t i o n s  on the  sour- 
ces from which they could be procurezy17 Other increases have been due 
t o  increases  i n  the  cost  of housing and cor~mon f a c i l i t i e s ,  increased costs  
of developing the  nine because of delays i n  implementation, and penalty 
f ee s  t o  contractors because of t h e  i n a b i l i t y  of the  corporation t o  procure 
t he  required s t e e l  t l i th in  a specif ied period.?? (See Table 6.)  

20. I n  addit lon t o  the  subs tan t la l  increases i n  the  cost  of the  
pro jec t s  w'hich were c lear ly  evident by 1960, the  pace of implclnentation 
tias wel l  behind the  schedule proposed by Po i~e l l  Duffryn i n  t h e i r  1955 
report  when t h e  over-all  proSect was approved. It had besn proposed tha t  
mining should commence i n  the  f a l l  of 1953, wlth the  other p ro iec t s  of 
t he  scheme being brought i n t o  production by s tazes  and the  e n t i r e  scheme 
reaching f u l l  operations by t h e  end of 1961. &- Apri l  1961 t h e  estimated 
car,lpletion dates  f o r  the  various pro jec t s  had been pushed back two t o  
three years and the  e n t i r e  scheme t ~ z s  not expected t o  be i n  f u l l  ope-ation 
u n t i l  rdd-1964 -31 

21. Iiuch of this delzy can be atkributed -to the  foreign exchange 
c r i s i s  which s t a r t ed  i n  1958 and t h e  d i f f i c u l t i e s  of procureiir.ent +?l~Lch 
have existed since then. The power project  had t o  be financed through 
3. credi-t f ron t h e  USSR and agreeclent was not concluded u n t i l  iiay 1959. 
'The f e r t i l i z e r  p1ar.t was approved by t h e  Government i n  Ceceicber 1957, 
subject t o  'ladequate foreign exchange being avai lable" .  There were a 
s e r i e s  of changes -in the  project .  It was or ig ina l ly  planned t o  produce 
smoniun sulphate win: gypsurn fro12 nearby kichinopoly . This plan r ~ a s  
aSandoned when i.t was found tha t  t h e  gypsw: supply was inadequate i n  both 
quanti ty and qual i ty .  Next, it was proposed to. produce a double s a l t ;  
Tinally,  it was decided t o  produce urea. Then, a f t e r  e:cLended negotiations, 
-ontracts were concluded with a iJest Gerinan and an I t a l i a n  f i rm i n  October 
1959. The construction of t h e  p lan t  was t he rea f t e r  seriously delayed by 
?rccurenent problems. Accordiag t o  the  cor;~oration the  construction .Lime 
\<as increased by more than 2 years because of the  delay axperienced i n  tile 

4/ procurement of s t e e l  ., 

1/ Recent37 the  cost  of' a convzyor f o r  t h e  mine was increased by 15$ becailsz - 
it had t o  be purchased i n  t he  U.S. ra ther  than Vest Germany. 

2/ A p e n a l ~ y  f e e  of Rs. 72 lalcizs ( including R s .  42 lalchs of foreign excnan;;~,) . - 
was paid t o  the  contractors of the  f e r t i l i z e r  plant  a.t Neyveli a s  a resalt .  
of t he  f a i l u r e  t o  provide 3,b29 tons of s t e e l  within a specified t h e .  Tl:? 
s t e e l  was eventually imported a t  a cost  of 3s. 27 lakhs. 

!/ Estimates Cor,snit-tee - 125th Report, 2nd Lok Sabha - Apri l  1961. A% t he  - 
present tilne f u l l  operation may be possible  b,y the  end of 1965 but i s  ?it 
l i k e l y  t o  be achieved u n t i l  1966. 

*:+! Tee a l s o  footnote 2, par. 19. 



22. F o l l o ~ ~ i n ,  the  experience gained f r o ~ i  a p i l o t  project ,  a pro- 
ject  report  was prepared f o r  the  briquett ing plan5 and approved by the 
Government i n  k g r i l  1959. Approval was given t o  i s sue  global tenders f o r  
the  project  i n  June 1959, but the f i n a l  approval t o  proceed with t he  
project  was not given u n t i l  ilarch 1961. The reason given f o r  t h i s  delay 
was tlie t i g h t  foreign exchange posit ion.  Under tliese conditions it i s  
not explained why approval f o r  tenders was giver, i n  1959. It i s  possible 
t ha t  the  delay was pa r t l y  a t t r i bu t ab le  t o  an understandable hesl ta t ion t o  
commit h d s  t o  t ~ h t  should have appeared t o  sone o f f i c i a l s  a s  a marginal 
project .  

The Economics of the  Scheme. 1963 

23 There i s  evidence of a growing concern with the continued ia- 
creases i n  t he  estinated cost  of t h e  project .  This appears t o  have 
reached an acute  stage i n  1963. I n  Januanr of that year an o f f i c i a l  of 
t h e  N i n i s t q r  of E!Iines and Fuel, t he  project  Is ad~!Lnistrati.ve i;linistry, 
v i s i t ed  TJejrveli t o  discuss with t h e  manasenent tile reasons f o r  the  l a t e s t  
increascl. 'Then i n  Gune 1963 tlie Tlenning C ~ c ~ i i s s i o n  requested, through 
the  riinistx-y, t h a t  t h e  econoiiii.cs of t he  project  be worlced out i n  view of 
the  nla.ny changes i n  the  estimated cost .  This i s  the f irst  time a s  f a r  
a s  ue have been ab le  t,o determine t h a t  an atteiilpt was made t o  exailiine 
.the econor2izs oi? the  project  a s  a whole since t h e  roagh calculations of 
the 19% Fowell Duffryn report .  3y t:is tinie the  orf;,Tnal estimate of 
cost  had grown f roc1 R s .  57.8 crores t o  R s .  117.6 crores, an i ~ c r e a s e  of 
over LOO$, rind t h e  17lajor investment decisions ha6 been nade. 

2b. A t  the tilile t h i s  request was nade it appears t h a t  nei ther  the 
Corporation nor .the !:llnistr,r were prepared t o  s~ake a quick answer. I n  
f a c t  'the i - e q ~ e s t  seeas t o  have ra i sed  cer ta in  questions a s  t o  how such 
an analysis should be i;iade - i n  par t icu la r ,  ~ G I J  the  elexlent i n  the  cost  
of p r d u c t i o n  a t t r i bu t ab le  t o  c a p i t a l  should be handled and what r a t e  of 
i n t e r e s t  (and/or re turn)  should be used. These questions were par t icu la r ly  
important i n  determining the cost of l i g n i t e  t o  be charged t o  the using 
2lants .  Some calculations made by the  Corporation a t  t1-ri.s t i n e  show a 
range of es.ti:rated l i g n i t e  costs of froxi1 11 t o  16 rupees per ton depend- 
ing on the i n t e r e s t  r a t e  used, and t h e  way c a p i t a l  was t rea ted .  I n  i t s  
calculations the Coqora t io~ l  thought it necessar j  t o  keep the  in t e r e s t  
payable on loan cap i t a l  separate f rox  the re turn earned by equity even 
though the  d i s t inc t ion  between loan and equity cap i t a l  seens t o  b e  a 
purely fo rna l  one i n  t h i s  case. The lovest of the  costs noted was ob- 
tained by charging o$ i n t e r e s t  on loan cap i t a l  and omitting any return 
t o  equity, thi: hi2iles.t i;esulted from a 6,;: i n t e ~ e s t  on loan c q i t a l  and 
an 8F re turn on equi.tj7. All wera computed on the  bas i s  of f u l l  capacity 
op era-Lions . 
25 The calculations f i n a l l y  submitted t o  the  Government a t  this 
ti31e took the  form of runouts of annual rece ip ts  and expenditures from 
1962-63 through 1970-71 s h ~ ~ l i n g  annual and cu-:~ula.ti.ve surplus or deficits, 
,d t e r  charging i n t e r e s t  on .tile loan port ion of cap i ta l ,  a c3ntin;eric:; 
reserve of !s; of t o t a l  cap i t a l  and an unspecified amount f o r  taxes. 
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The surpluses were t r ea t ed  a s  re turns  t o  squi ty .  The equity was assmed 
t o  be R s .  80 crores  out of t h e  t c t a l  of R s .  117 crores,  or about 7C5. 
The pr ices  used nere 2s. 1-3 per toil f o r  ligmite, R s .  670 per ton f o r  urea, 
R s .  160 per ton f o r  b r ique t tes  including by-products and 5.2 np ( ~ s . 0 5 2 )  
per  kwh f o r  e l e c t r i c  poxer. 

26. On t h e  bas i s  of these  assu~rptions, i t  was estiiiiated a t  t h a t  
t h e  (1963) tnaL the  project  a s  a  whole would earn i ts  f i r s t  annual sur- 
plus over i n t e r s s t  payments i n  1965-66 and i t s  f irst  curilulative surplus 
i n  1967-68.  he annual re turn on equity woulci increase f r o x  .6% i n  
1965-66 t o  a  nlaxinwi of 4.3;; i n  1968-69. '!his i s  equivalent t o  a  re turn  
on t o t a l  c z p i t a l  o: a  l i t t l e  over 5%. The re turns  on the  f e r t i l i z e r  and 
br ique t t in  p lan ts  were s l i gh t ly  higher and t h a t  on t he  power plant  was 17 about 7$. , 

27 a k re turn  of 55 i s  c lear ly  not suf f ic ien t  t o  justS:r an indus- 
t r i a l  project  ill  I:?dia. Furthermore, t he re  a r e  reasons t o  bel ieve t h a t  
the  est i i ;~ates underlying even the  5>: re turn  tended t o  overstate . what 
can be achieved i n  terms of output and a l s o  t o  overstate i t s  net  value 
t o  t h e  econonly. For one thing,  t h e  r a t e  of achieving f u l l  capacity 
operations was unrea l i s t i c ,  a s  11a;; the  est imate t h a t  output could be 
filairitained a t  %ha-t r a t e  steadi2./ The calculat ions  a r e  crude f o r  pur- 
poses of an econoslic appraisal .  Items of cos t s  such a s  lioushy, taxes 
and dut ies ,  a r e  i n c l u ~ e d  where they should be a-,:itted. On the  other hand, 
c a p i t a l  cos.Ls a r e  undervalued because of t he  low i n t e r e s t  r a t e  used 
i n  cap i ta l iz ing  -the operatin2 costs required t o  open t h e  mine and i n  
coinputing i n t e r e s t  during construction f o r  the  several  plants,  if  indeed 
this item was included a.t a l l .  Also, the  p r i c e  of imported zachiriery 
and equipmen-t - r o u ~ h l ; ~ ~  45;: of the t o t a l  c ap i t a l  so s t  - has Seen .valued 
a t  t h e  e x i s t i ~ g  ?ate 02 exhaage  which def in i te ly  undervalues i - t s  real. 
cost  t o  t h s  econoqr, r.:hile a t  .the same .tine t he  p r i ce s  used i n  valuing 
thz  outputs 02 f e r t i l i z e r  and br iquet tes  include a  subs tan t ia l  ~ l m e r , t  
of nrotection.  On balance wz would expect t h a t  a  calculation ol" t he  
econoinic re turn which took i n t o  account a l l  relevant Zactors ~ m u l d  tu rn  
out t o  be appreciabl;~ l e s s  than 52. 

Plans f o r  =rpansion 

28. A t  t h e  saxo time t h a t  t h e  cost estiliiates were increasing and 
imnplemeniiation uas f a l l i n 2  continuall,y behind schedule, plans were 
undertaken t o  e ~ a n d  t h e  casacity oT t h e  project .  During t h e  ;rear 1961 

1/ This would ind ica te  t he  re turn on t h e  lnine i t s e l f  t o  be  below the  - 
aversge o? % f o r  the i>roject ,  on t h e  basis  of t h e  p r i ce  used f o r  
l i g n i t e  (13 rupees per t on ) .  

2/  !.Je can nov see t h a t  t hc  estiiilates t e r e  too o?-t ixist ic.  IJe t~oulri -- 
a l s o  wonder vhether the  capacit-- o? t he  project  on an annual avercge 
shoulci not be taken t o  be l e s s  than estililated here f o r  l l r 7oses  of 
economic appraisal .  (See paragraph 32.) 



i n  which the l i g n i t e  seam was f i r s t  exposed i n  the  rlline and before the  
i n s t a l l a t i o n  of the  f i r s t  un i t  o: t h e  potJer stat,ion was completed, 2laris 
were i n i t i a t e d  t o  increase  t h e  planned capaciqr of both t h e  power plar~t< 
and the  nine. It I-]as arranged with the  USSR f o r  a deta i led project  repor t  
t o  be  prepared f o r  t he  expansian of tile power plank Iron1 250 I?;J t o  
400 iN. The corporation i t s e l f  pre?ared a repor t  f o r  t h e  expansion of t he  
mine t o  an average annual capacity of 4.8 r i l l i o n  tons of l i gn i t e ,  with 

1/  hisr report the  capab i l i ty  02 iz masizlml o u t ~ u t  of 6 , ~  mil l ion tons ,, 
was reviewed by a Standin; Panel of Technical Experts which resornmended 
planning f o r  an averaze capacity of 5.5 mil l ion tons i n  event Tower 
requirements would increase  a s  r e s u l t  of an improved load f ac to r .  Appar- 
ently,  this change did not involve any change i n  the  equipnerit required. 
I n  i;lie following ;;rear, 1562, both expansions were approved i n  p r inc ip le  
by %he Government of Ind ia  and t h e i r  implementation awaited t h z  spec i f ic  
sancilon of the investment and -the re lease  of the  f orei.gn exchange 
required. 

29. Shortly ttbereaiter, e proposal was made t o  expand t he  power 
p lan t  s t i l l  fu r the r  k r  adding two 100 l&j uni ts ,  increasing t h e  t o t a l  
generating canacit] f r o 2  406 t o  600 End. T h i s  proposal originated i n  tlie 
" .. . 
Illnist;-ir CiC S t e e l  and ,.ines, a i~d  t he  aanagernent of ?le;rveli was aslred t o  
cor;ment on the  f e a s i b i l i t y  of t h e  scheme. A t  this staze,  t h e  t o t a l  l i g -  
n i t e  requi-er;;ents aC thc  project  were estiriiated t o  be s l i g h t i y  l a s s  than 
planned ?line capacity (5.3 and 5.5 inil l ion tons, res?ect ively)  and 
peal: capacity was s t i l l  higher (6.0 mill ion t ons ) .  The inanagenent of 
t h e  Corporation Idas a-t+,racted t o  t he  proposal. I t  a7peared t o  provide 
an orportunit  y t o  convert t he  niargln between present l i g n i t e  requir  errient s 
and f u l l  capacity 02' t ne  aiine t o  a useful  product which would tend t o  
irnprove the  econoia5.e~ of t\e mine. Actually, the  addi t ional  l i g n i t e  
requiremen-ts were greater  than t he  inarzin. 'Tlieg were esti-nated t o  be 
1 mil l ion tons brlnziilz t o t a l  requirements t o  6.3 mil l ion tons,  which 
wouid require soroe add i t iona l  investment i n  t he  mine and incre. s e  i t s  
capacity t o  beyond the  o r ig ina l  ;iaxilnus of 6.0 : e l l i o n  t o n s .  Bo~e~orer, 
t h e  Corporatior; prcposed t h a t  tlxi-s e-xpenditure be chayged t o  the  power 
p lan t  since it would be en t i re ' i .~  t o  f a c t l i t a t e  t h e  e::?ansion 
of t h e  plant .  T h i s  presumably would strengthen the  case of maintaining 
or increasing the  p r ice  f o r  power obtained from the i.;adras E l e c t r i c i t y  
Board. This a:c;,3ansion was approved i n  p r inc ip le  by -the Governnent i n  
1963. Sanction t o  proceed with t h e  investnent had not beer, given by 
February 1905. It i s  not known whether t he  proposal t o  charge cos t s  af 
t h e  mine expansion t o  t he  power plant  has been accepted. 

- 
1/ The o r i c i n a l  niine p ro jec t  was designed by "well DuCfryn so t h a t  i t s  - 

ca?acity could be expanded t o  6 mil l ion tons.  

2 /  One would t11in.k t h a t  consideration would have been given t o  a power - 
expansion of 1GO l.JJ ins tead of 200 1 U  ( there  would alrea@y be one 
100 1.il.i mach i~e  a f t e r  t he  previous expansion t o  LO0 ?.;l.,i), brin2Tng -the 
t o t a l  t o  530 and leaving l i g n i t e  requirenents within the  or iginal  
ma:561w:: capacity of the  mine. (See parazraph 32. ) 
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30. ;'lore recent ly  a proposal has been made t o  open a second mine i n  
connectior. with a new 600 IT); power s ta t ion .  T1d.s p ro jec t  has not been 
approved a s  of Februar,~ 1965. 'fie reasons given by t h e  Planning Commis- 
sion a r e  t h a t  a l t e rna t ive  means of supplcying the  power appeared more 
a t t r a c t i v e .  Not only were t h e  estimated cos t s  of t h e  l i g n i t e  based plant  
higher, but the time taken t o  develop it and the  need t o  operate i t  a t  
high load f ac to r  (base load) t o  keep costs  down were a l s o  against  the  pro- 
j ec t .  The decision had been taken to  increase  therna l  ca2acity near 
i'Tadras (Ennore). This plant would burn coal or o i l .  The o i l  would colne 
f ron~ the  refinery t o  be b u i l t  i n  ;iadras. It might have been cheaper, we 
were to ld ,  t o  increase  g a e r a t i n g  capacity on the  coal f i e l d s  a t  Kothaguder~ 
i n  Andhra Pradesh and transmit power a t  high voltages t o  biadras but such 
transmission ~ ~ o u l d  have represented a new development and would a l s o  have 
taken more tine.;/ 

The Development of t h e  I3ine ---- 
31. 'The case fo r  the  expansion of Lhe o r ig ina l  mir~e has been la rgs ly  
based on the  neea t o  spread the  overhead of what had become a very esipen- 
s ive  project .  On the f ace  of it the argument has merit .  On t h e  other 
hand, t h e  rslati-on between lqirle output and the  demands of the conslming 
p l an t s  i s  qu i te  c r i t i c a l  l o r  thz economics of t he  in5egrated projec:. 
There have been problems i n  achieving the  expected output i n  t he  mine thus 
f a r .  These ma1 be expe2ted t o  continue i n  t he  fu tu re  and there r c i l l  
probably be d i f f  i c u l t i a s  i n  achieving and maintaining output a t  the  leve l  
of 6.3 mill ion tons, khich i s  beyond t h e  maximum capacity o r i g i ~ a l l y  
envisaged f o r  t he  mine. 

32. The development of t i e  rnine has encountered many d i f f i c u l t i e s .  
I n i t i a l l y  the  eqaipment had t o  be modified because t l ~ s  overburden proved 
harder and more abrasive than ant ic ipated.  'Then i n  1961 the i n i t i a l  cut 
had t o  be enlarged because it became evident t h a t  it would be too small 
t o  supply the required output. Next it was found t h a t  t he  capacity or" 
the  equipment was not su@f Lcient t o  achieve t h e  projected output and a 
r e c t i f i c a t i o n  of this s i tua t ion  was included i n  t he  f i r s t  expansion pro- 
gram. Currently the  problen i s  t o  increase  t he  r a t e  of u t i l i z a t i o n  and ti12 

productivity of t h e  equipment towards the  leve ls  necessary t o  achieve the 
output f o r  which t h e  mine i s  designed. production i n  196L was expecked t o  
be almost 1.5 rnillion tons a t  t h e  t i s e  of +,he mission I s  v i s i t  and though 
the  1955 autput was expected t o  he subs3antiall;r higiier a s  the  r e s u l t  of 
the  i n s t a l l a t i o n  of ner.1 equipnent it s~ould s t i l l  be f a r  below the planned 
capacity of tne  mine. Although it may be possible t o  eventually produce 
5.5 t o  6 n i l l i o n  tons of l i g n i t e  annually, i n  the  view or" some of t h e  
consultants on t he  pro jec t  there  i s  ~ e a l  cause f o r  doubt whether the  nliile 
can be made t o  produce a t  a r a t e  cf 6.3 mill ion tons  a s  planned. 

- 
; . y n t e r v i e ; ~  ~ i t h  Adviser on I r r i ga t i on  and Power, February, 1,065. I\!(> (3 2 2  9:z-t - 
af  the comparisons was available.  It i s  not m a ? s  z7-e;.r t o  uc ~ - : L E %  ' i - lc- :  c'f 
~ i 1  trzs wed  i n  c3mpting costs of therma.1 i3c,;q?? ? t  E m o x .  
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The mission was to ld  t h a t  this l eve l  of output could only be achieved by 
u t i l i z ing  the  equipment more intensely than was the pract ice  even i n  
Germany where experience was f a r  g rea te r  and maintenance f a r  easier  because 
of the proximity t o  equipment manufacturers. 

33 The production problem i s  intimately re la ted  t o  the  cost  prob- 
lem. Because of the  very high leve l  of f ixed  costs involved i n  the mine 
operation the cost of producing l i g n i t e  i s  very sens i t ive  t o  the  l eve l  of 
production. The o f f i c i a l  estimate of l i g n i t e  costs  i s  13 rupees per ton 
f o r  t h e  6 million-to ?/"" e but it i s  admitted t h a t  some believe 16 rupees 
t o  be more accurate., These f igures  probably understate costs  because 
of the  tendency t o  understate the t rue  cost  of cap i ta l .  I n  addition, 
and perhaps even more important, they would be increased substant ia l ly  
if r e a l i s t i c  l eve ls  of production were assumed. 2/ - 
Concluding Remarks 

34 I n  the preceding account we have described the s teps  by which 
t h i s  project  has evolved from a strong regional i n t e r e s t  i n  developing 
a l oca l  f u e l  source t o  a great  in tegrated multi-product operation involv- 
ing an investment of R s .  120 cro-es ($250 mil l ion)  which i s  unlikely t o  
earn even a modest re turn.  It cannot be denied t h a t  i n  ce r t a in  respects 
the  accomplishments a t  Neyveli a r e  impressive. A great  mine has been 
opened, a severe ground water problem has been controlled, and l i g n i t e  has 
been inined i n  quantity f o r  the  first time i n  India .  Idhen t h e  f e r t i l i z e r  
and the  br iquet t ing and carbonization plants  join the power plant  i n  
operation these, too, w i l l  be pioneers of t h e i r  kind. A l l  these  has been 
accomplished without the  ass is tance of foreign consultants f o r  the  over- 
a l l  project  and with the  heavy par t ic ipa t ion  of Indian engineers i n  
planning, design and construction. On the f ace  of it this i s  no mean 
accomplishment. However, considering the  resources employed and the  
p ro j ec t ' s  present and l i ke ly  fu tu re  output, t he  project  cannot be 
judged successful. Investment costs  have been high, implementation has 
been slow, a great  deal  of cap i t a l  has been t i e d  up fo r  a long period 
without earning an; re turn and the  project  i s  unlikekj ever t o  earn an 
adequate return.?/ I n  other words, the same resources could undoubtedly 
have made a greater  contribution t o  the  production of needed goods and 
services f o r  the Indian economy i n  some a l te rna t ive  use. 

- - -- 

1/ Interview with Jo in t  Secretary, Department of Mines and Metals, I.linistry - 
of llines and Fuel. February, 1965. 

2/ On the bas i s  of some rough calculation based on the Corporation's 1963 - 
estimates of mining costs  we would guess t h a t  production a t  25h below 
capacity leve ls  might increase l i g n i t e  costs  over those estimated a t  
capacity levels  by a s  much a s  3 rupees per ton. 

j/ See paragraph 27. - 



35 Cri t ic ism a f t e r  the  f a c t  i s  eas;.. Certainly the  project  has not 
turned out a s  o r ig ina l ly  expected. This i s  not u-nusual, - especially in 
recent Indian experience. I n  p a r t  the  or ig ina l  expectati.ons themselves 
were un rea l i s t i c  a s  i s  frequently the  case. Certainly a more thorough 
i n i t i a l  appra i sa l  might have helged t o  an t ic ipa te  and possibly avoid soKt: 
of the  problems subsequently encountered. Certainly a more serious 
emphasis on economic f ac to r s  might not only have led t o  a more careful  
evaluation of the  a l te rna t ives  but might a l s o  have s e t  t h e  stage f o r  sub- 
sequent reevaluation of the  project  by emphasizing the  basic  economics 
involved and i n  par t i cu la r ,  t h e  effect  of changes i n  cos t s  and markets 
on those economics. On the other hand, ear ly  ap2raisals  must necessari ly 
be crude and it  may be too much t o  expect cos t s  and markets t o  have been 
estirnatea very accurately a t  the  time this appraisal  was f irst  made i n  
l95b. However, one important general point seems t o  have been overlooked. 
The great  s i z e  of the  pro jec t  and i t s  inherent c o ~ p l e x i t y  i n  terms of the 
close in te r re la t ionsh ip  between the  d i f fe ren t  p a r t s  involved a r i s k  i n  
implementation t h a t  does not seem t o  have been su f f i c i en t ly  taken i n t o  
account. Given the  problems of procurement and imp;-ementation t yp i ca l  
of the  Indian e q e r i e n c e  and add t o  these  t he  pioneering uature of most 
of t he  conponent projects ,  there  was bound t o  be great  d i f f i c u l t y  i n  co- 
ordinating t h e  pa r t s  of the  project  suf f ic ien t ly  we l l  so a s  t o  r ea l i ze  
the  f u l l  po t en t l a l  of the  investment. Inherent i n  the  very nature of 
the  project  was a considerable r i s k  t h a t  subs tan t ia l  amounts of cap i t a l  
would be i d l e  over periods of time, e i t he r  because l igr i i te  was not avai lbbl?  
t o  the  consuming plants ,  o r  t he  consuming p lan ts  could not use the l i g r ~ i t e  
t h a t  could be produced. This charac te r i s t i c  of t he  proJect I n  i t s e l f  
should have led  t o  a heavy discount of the  expected r e su l t s .  

36. T h i s  in tegrated charac te r i s t i c  of t he  project  should a l s o  have 
led t o  a continual review of the  economics of the  project  a s  a complex. 
Although the o r i s n a l  appraisal  was cer ta in ly  not adequate, i n  our opini.011 
the  main c r i t i c i sm of t h e  aprjraisal procedure used was Its r ig id i t y .  
Both estimated investment cos t s  and market prospects changed substant ia l ly  
be2ore  investment,^ had been committed f o r  a l l  conponent projec:~. I n  t he  
face  oZ these  changes which obviously affected the  economics of t he  project  
a s  a whole and i n  par t i cu la r  the r e l a t i ve  economics of i t s  component par t s ,  
no attempt was made t o  a l t e r  the  planned pa t te rn  af investment i n  order t o  
improve the  po t en t i a l  performance of the  pro jec t .  The changes t ha t  were 
subsequently made were made i n  a piecemeal fashion and leave questiofis 
whether the  project  a s  a whole has been brousht i n t o  a workable balance 
between mine capacity and the reqilirerqents of consur~ling p lan ts .  

37 Final ly ,  it should be pointed out t h a t  many of the  problens of 
appra i sa l  we have noted can be re la ted  t o  a general vagueness a s  t o  
c r i t e r i a .  Specifically the re  has been a reluctance t o  give su f f i c i en t  
emphasis t o  the  most specjl"ic and nos-t useful  of c r i t e r i a  -- retxri? on 
investment. There was some deference shown t o  re turn  considerations a t  
t he  time of the  or ig ina l  appra i sa l  - though, a s  we have pointed out, t he  
anaijrsis was not very r i g o r o ~ s .  However, once t h e  ?a t te rn  of output wzs 
selected,  i n  which ,the vague concept of physical  need played an imgortant 
pa r t ,  the  question of cos t s  and re turns  was apparently closed, and no 
 asis is ?emained f o r  judging the  des i r ab i l i t y  of making subsequent cha:-,gec 
tc) i;he project  a s  cos t s  and requirements develcpei! &different!-y 51x1 t:,;.5r;.tqc:~. 
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Table 2: COMPARISON OF PRICE ASSUMPTIONS USED I N  POWELL DUFFRYN REPORT AID 
THOSZ SUGGETZD BY DR. A. NAGARAJA RAO I N  THE STANDING COMMITTdE 

OF TECHNICAL EXPERTS 

Product U n i t  
Pr ice  Assumptions 

Powell Duffryn 1/ Dr. 30 - 2/ Differanoe 

E lec t r i c  Energy 

Raw Lignite Briquettes 

Carbonized Briquettes 

Char F.ines 

Tar 

Phenols 

Hotor S p i r i t  

Diesel  O i l  

Ammonium Sulpha.te (us.ing gypsum) 

Ammonium Sulpha. t e  (using sulphur ) 

TJrea 

Sulphuric Acid 

should be 
somewhat 
lower 

1/ The Plin.hg Ut i l i za t ion  and Processing of Powell Duffryn Technical - 
Services Ltd.. 1954. 

2/ Suggested t o  Standing Committee of Technical Experts by Dr. A. Nagaraja Rao, Chief Indus- - 
t r i a l  Advisor t o  Government of India  and Convenor of Committee, Apri l  2, 1956, accompanied 
by following comments : 

( a )  Raw Lignite br iquet tes :  To give p r ice  incent ive  and reasonable margin f o r  
a l t e r a t i o n s  t o  M a c e s ,  e tc .  p r i ce  should be lower. 

(b)  Carbonized b r ique t t es  : Price  d i f f e r e n t i a t i o n  between i n d u s t r i a l  and domestic 
users  i s  no t  possible. Therefore the p r ice  of coke - Rs. 75/T - has t o  be 
taken as a guideline. 
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Table 2 (continued) 

2/ (continued) - 
( c )  

(d l  

(el  

(f  1 

(€9 

(h) 

( i >  

Char fines: Price should not be higher than the price f o r  raw Lignite 
briquettes. 

Tar: ~t present sold by Iron and. Stee l  companies a t  Rs .  50-55/T by 
merchant coke ovens a t  Rs .  90-95/T. Since the l a t t e r  is  too high 
anyf~ou the former should. be applied. 

Motor s i r i t r  c.i.f. price i s  0/9/11 gallon to  which excise of 
ga on has t o  bo added. Ex-factory price cannot be assumed & 

higher than c.i.f. price. 

Diesel o i l :  The same applies t o  d iese l  o i l .  c .i. f . price is  139/15/7 
per ton, 0/9/3 gallon fo r  high speed d iese l  oi l .  

Arrnnonium sulphater As it i s  government's policy t o  bring down the 
prices of nitrogenous f e r t i l i z e r s  Rs .  250/ton should be asumed a 
maximum se l l ing  price. 

Urea: The f e r t i l i z e r  price should be based 10-205% lover than ammonium 
=$ate on nitrogen basis t o  encourage use of al ternat ive f e r t i l i ze r s .  

Sul huric acid.3 Likely to  be l i t t l e  deanand for  sane time t o  come. W i l l  + be used pr. a r i l y  as  raw material f o r  manufacture of superphosphate or 
ammonium sulphate. Ex-factory price should. not be assumed higher than 
Rs.  100/ton. 



Table 3: OUTPUT AND RETURNS FOR VARIOUS SCHEMES AS =TIMATED BY POWELL DUFFRYN 
TOGZTKER WITH E;FFECTS ON ESTIMATES OF USING PRICES SUGGESTED BY FfAO 1/ 

Powell Duffryn Rao 
Value of Pro- Return on Value of Pro- Return on 

2/ duction ,in Rs. Investment duction i n  Rs. Investment 
scheme- lakhs i n k  1.akhs in % 

i Mine ( 1  M.ton/yr.) 352 
Power 

2a Mine (1.4 M.ton/y-r.) 63 2 
Power 
Fer t i l izer  

2b Mine (1.6 M.ton/yr.) 912 B e 5  853 7.2 
Power 
Fer t i l izer  

2c Mine (1.5 M.todyr.1 744 
Power 
Fer t i l laer  

3 Mine (3.3 M.ton/yr.) 1581 
Power 
Fer t i l izer  
Rrique t t e s  

4 Mine (6.3 M.ton/yr.) 2120 
Power 
Fer t i l izer  
Briquettes 
By-products 

1/ For actual price assumptions used, see Table 2. - 
2/ For fur ther  description of schemes, see Table 1. - 



Table 4: CAPITAL COSTS OF DEVELOPING MINE: AND EQUIPPING IT FOR FULL PRODUCTIOPJ 

( i n  lakhs of rupees) 

OperaLing cost  of specialized equipnent 
(including d.eprec.iation) 163 

Operating cost  of convent:ional equipnent 180 342 

Anci l l iary  operations 8 8 

S i t e  0verhead.s and supervision 44 L.4 

Capi ta l  cost  of specialized. equipnent 634 769 

Spares 

TOTAL 

Pliscellaneous costs a t  6% of above Total  62 78 

Working cap i t a l  16 16 

In t e r e s t  during d.evelopnent a t  4% 

Total  expend.iture on s i t e  t o  Apri l  1956 2 11 

Housing, addi t ional  pumping equipnent, e tc .  290 - 
GRAND TOTAL 1698 

Figures in 0 r i g . b a l  Reports ( 1690 

1/ PDTS - Project  ileport on the Planning of the  Mine Developnent and Prod.uction - 
Phases, August 1956. 

2 /  PDTS - Supplement t o  the  Project  Report, May 1957. - 
Note: I f  an i n t e r e s t  r a t e  of 9% had been used, the t o t a l  c a p i t a l  costs  would. ha.ve - 

have been increased t o  RE. 1788 lakhs and Rs.  2152 lakhs, respectively.  



Table 5: ESTlMATED COSTS OF PRODUCING LIGNITE FROM A MINE WITH A CAPACITY OF 
3.5 M I U I O N  TONS PER YEAR OPEZATED AT FULL CAPACITY 

( i n  rupees per ton) 

V 
Powell Duffryn Report of- 

n50 1957 

1.Lin.ing Operations 

Cost of s t r ipp ing  overburden 
Lignite loading 
Anci l l iary operations 
S i t e  overheads and supervision 

Total  
2/ 

Capital  costs- 

Other than IGntng Costs .9 .9 

Total Costs 6.8 7.5 

I./ See Table 4. - 
2/  In t e r e s t  a t  4% on approximately 7% of cap i t a l  costs ( see  Table 4 )  repre- - 

senting t ha t  financed by loans. Remaining 30$ "amortized" via sinking fund 
a t  1.6% per year. 

Note: (i) I f  i n t e r e s t  of were charged t o  t o t a l  investment calculated. - 
using 9$ i n t e r e s t  during developnent (Table 4 )  the  t o t a l  costs 
would. be R s .  9.5 and R s .  10.7 per ton, respectively. 

( i i )  Both s e t s  of est.imated costs exc1ud.e cost  of ground water 
control. 
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THE DEVELOPMEI'T OF THE PROJECTS OF THE HEAVY ENGINEERING CORPOFUTION --- 

1. The Heavy Engineering Corpora.tion (HEC) a t  Ranchi, Bihar was 
incorpora ted  i n  1958. The company was e s t a b l i s h e d  t o  produce heavy 
machinery. and equipment f o r  bas i c  indus . t r ies ,  especia1l.j s t e e 1  product ion 
and c o a l  mining. It has been e n t r u s t e d  w i t h  t h e  execution and managemsnt 
of f o u r  d i f f e r e n t  p r o j e c t s  : 

t h e  Heavy Machine Building P r o j e c t  
t h e  Foundry Forge P r o j e c t  
t h e  Coal Mining Nachinery P r o j e c t  
t h e  Hea-vy Machine Tools P r o j e c t  

A p l a n t  f o r  t h e  f a b r i c a t i o n  of  heavy s t r u c t u r a l s  i s  a l s o  proposed f o r  t h e  
near  f u t u r e .  

2. Next t c  Hindustan S t e e l ,  t h e  Corporati.on w i l l  be t h e  l a r g e s t  
i n d u s t r i a l  undertaking of  t h e  Cen t ra l  Government. The t o t a l  es t imated  c3s t  
of  t h e  p r o j e c t s  i s  around R s .  207 c ro res  w i t h  a f o r e i g n  exchange componsnt 
o f  about  R s .  84 c ro res .  This  c o s t  e s t ima te  does n o t  i nc lude  t h e  c o s t  of 
townships es t imated  a t  about  R s .  39 crores .  

3. With t h e  exception of t h e  Coal 1"lning Machinery P l a n t  which i s  
loca ted  a t  Durgapur, \Jest Bengal, t h e  p r o j e c t s  a r e  a l l  a t  Ranchi. t h e n  
t h e  f o u r  p r o j e c t s  a r e  completed it i s  es t imated  t h a t  t h e  employment may be 
a b o ~ t  23,000 : 18,000 a t  Ranchi and 5,000 a t  Durgapur. Eventual ly 90% of 
t h e  accommodation r equ i red  w i l l  be provided i n  two townships wi th  1 6 , O a O  
houses. 

4. It i s  expected t h a t  t h e  annual output  of t h e  f o u r  p r o j e c t s  at fill1 
product ion  w i l l  be i n  t h e  o rde r  o f  R s .  135 c ro res .  Annual n e t  p r o f i t  a t  
t n i s  s t a g e  has been es t imated  by t h e  Corporat ion a t  about Rs .  30 c ro res .  

5 I n  t h e  fol lowing f o u r  s e c t i o n s  ea.ch y r o j e c t  i s  described i n  t u r n .  
Each d e s c r i p t i o n  inc ludes  a  b r i e f  h i s t o r y  of t h e  p r o j e c t ' s  background, t k e  
p rogres s  of  i t s  implementation t o  t h e  time of t h e  Miss ionls  v i s i t  i n  
January 1965 and tine Corpora t ionls  es t imates  of t h e  f u t u r e  development of  
i t s  cos t s ,  ou tput  and s a l e s .  I n  t h e  f i f t h  s e c t i o n  an  at tempt i s  made t o  
appra i se  t h e  economic f e a s i b i l i t y  o f  t h e  p r o j e c t s  a s  t hey  appear  todzg. 
I n  t h e  f i n a l  s e c t i o n  a number of observa t ions  suggested by our s tudy a r e  
presented.  The da,ta. used i n  t h i s  paper  were supp l i ed  t o  t h e  Mission by 5112 
Heavy Engineering Corporation. I n  some cases it has  been necessary t o  breX, 
down t h e  t o t a l s  given us  i n  a  more o r  l e s s  a r b i t r a r y  way as, f o r  example, 
i n  a l l o c a t i n g  expenditures  on investment  over  t h e  e a r l y  years  of  p r o j e c t  
cons t ruc t ion .  The i n t e r p r e t a t i o n  o f  t h e  da ta  i s ,  o f  course, ours .  
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Heavy Machine Bui ld ing  P r o j e c t  

( a )  H i s to ry  

6. A s  e a r l y  a s  195& t h e  Government o f  India, was concerned about  t h e  
forthcoming requirements  o f  t h e  country,  f o r  heavy machinery; e s p e c i a l l y  
s t e e l  p l a n t  equipment, and began t o  cons ider  t h e  p o s s i b i l i t y  o f  s e t t i n g  up 
an indigenous heavy engineer ing  i n d u s t r y .  

7 I n  t h e  f a l l  of 1956 a team o f  B r i t i s h  expe r t s  headed by. Sj.r E r i c  
Coates v i s i t e d  I n d i a  under t h e  j o i n t  a e g i s  of  t h e  Colombo P lan  and t h e  
Fede ra t i on  of  B r i t i s h  I n d u s t r i e s  t o  "advise  t h e  Government of  I n d i a  on t h e  
f u r t h e r  heavy engineer ing  capac i ty  r e q u i r e d  and i t s  most e f f i c i e n t  d i v i s i c n  
among nev manufactur ing u n i t s  and ex tens ions  o f  e x i s t i n g  u n i t s . "  The t e a n  
submi t ted  i t s  r e p o r t  i n  January 1957 and recommended b u i l d i n g  t h e  f o l l o v i n g  
pla.nts: 

Capacity.  Inves tmsni. ,.- 
S i n  l e  s h i f t  Double s h i f t  i n  Rs.cr~ree'' 
' V o n ~ .  

--- u -*.. 

1 Heavy s t r u c t u r a l  p l a n t  ( 2  bays) 11, OOC 19,000 1. 9 
2 Heavy p l a - t e  and v e s s e l  p l a n t s  22,000 38,000 1Q.b 
2 Hea,y machine shops - - 6.7 
1 i.Zedium and heavy k c h i n e  t o o l  p l a n t  h,OOO 

8. A t  a bout t h e  same t h e  a Russian team l e d  by i-kr. I. Babich 
came t o  I n d i a  t o  make a s i m i l a r  s tudy.  The terms of r e f e r e n c e  o f  t h e  R u s s i e ~ l  
team were, however, more s p e c i f i c ,  c a l l i n g  p r i m a r i l y  f o r  a n  assessment  of 
t h e  f e a s i b i l i t y  of producing s t e e 1  p l a n t  equipment indigenously.  The 
Russian team p re sen t ed  a. p r e l imina ry  p r o j e c t  r e p o r t  f o r  a Heavy Fqa,chins 
Bui ld ing  P l a n t  i n  January 1957. The p roposa l  was f o r  a p l a n t  w i t h  80,000 
t o n s  annual  capac i ty  t o  be b u i l t  i n  two s t a g e s  w i t h  t h e  p o s s i b i l i t y  of 
expansion t o  a.n u l t i m a t e  capac i ty  of l$,000 tons .  The i n v e s t n e n t  r e q u i r d  
f o r  t h e  f i r s t  s t a g e  w i t h  a capac i ty  o f  I&,000 t o n s  was es t imated  a t  
R s .  18.5 c r o r e s  and f o r  a capac i ty  o f  80,000 tons ,  R s .  26.'? c ro re s .  TClerea~ 
t h e  B r i t i s h  p roposa l  involved  b u i l d i n g  a number of  compa.ratively sma l l  
d e c e n t r a l i z e d  u n i t s ,  which neve r the l e s s  would have been l a r g e  by UK 
s t anda rds ,  t h e  Russian e x p e r t s  proposed t o  c o n s t r u c t  what would eventua l ly  
become a n  extremely l a r g e  f a c t o r y  a t  a s i n g l e  l o c z t i o n .  This  p r o j e c t  a l o c e  
would have an  u l t i m a t e  ca,pacity s u f f i c i e n t  t o  supply t h e  e s t ima ted  r e q u i r e -  
ments of t h e  e n t i r e  Ind i an  economy f o r  s t e e l  m i l l  equipment a s  w e l l  a s  
heavy machinery r e q u i r e d  f o r  o t h e r  i n d u s t r i e s .  
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9 A committee, under t h e  chairmanship of S i r  Jehangi r  Ghandy, Di~ .er ,+ . l -~  
o f  Tata  I r o n  and S t e e l  I n d u s t r i e s  Ltd. ,  and c o n s i s t i n g  mainlv o f  represen%n-  
t i v e s  from p r i v a t e  s e c t o r  i n d u s t r i e s ,  was appoinited by t h e  Government to 
s tudy  t h e  two r e p o r t s .  This committee came t o  t h e  unanimous conclusion 
t h a t  t h e  B r i t i s h  p roposa l  was p ~ e f e r a b l e  and more s u i t a b l e  t o  t h e  countrJ"s 
needs f o r  t h e  fo l lowing  reasons:  

( i )  The B r i t i s h  p roposa l  allowed f o r  t h e  d i s p e r s i o n  of  i n d u s t r i e s .  
Except f o r  t h e  heavy machine shops, which would have t o  be l o c a t e d  
near  a  foundry forge ,  and perhaps t h e  msdium and heavy machine t o o l  
p l a n t ,  which might be loca t ed  c l o s e  t o  t h e  same s i t e  w i t h  some 
advantage, t h e  o t h e r  p r o j e c t s  could be l o c a t e d  independent ly.  
Such a  d-ispersion seemed p a r t i c u l a r l y  d e s i r a b l e  f o r  s t r a t e g i c  and 
t r a n s p o r t  reasons.  It was a l s o  f e l t  t h a t  whi le  a concent ra t ion  
of t h e  heavy engineer ing  i n d u s t r y  could c r e a t e  d j - f f i c u l t i e s  i r _  
f i n d i n g  a  s u f f i c i e n t  number o f  s k i l l e d  workers, a  d i spe r s ion  of 
i n d u s t r y  would tend  t o  genera te  a c o u n t p p ~ ~ d e  r e ~ e r ~ ~ o i r  of  skf l:l.eil 
l a b o r .  

( i i )  The scope o f  t h e  B r i t i s h  proposa l  was considered more f avg rab le  
t o  t h e  development o f  a heavy engineer ing  i n d u s t r y  because i t  
covered a  wider  range of products .  I n  a d d i t i o n  t o  t h e  f u t u r e  
req-drements  f o r  i r o n  and steel-making equipment, t h e  p l a n t s  ~ e ~ e  
a l s o  t o  produce t h e  requirements f o r  t h e  chemical and f e r t i l i z e r  
i n d u s t r i e s .  

( i i i )  The B r i t i s h  proposa.1 allowed f o r  an e a r l i e r  s tar t  o f  product ion  and 
e a r l i e r  r e t u r n s .  

10.  The ma jo r i t y  of t h e  cornnittee w a s  of t h e  opit:ion t h a t  w i t h i n  t h e  
framework of  t h e  B r i t i s h  proposa l  t h e  heavy s t r u c t u r a l  f a b r i c a t i n g  p l a n t  wds  
o f  very. h igh  p r i o r i t y . .  

11. The committee ha.d been t o l d  t h a t  t h e  Government i n t ended  t o  inves% 
up t o  R s .  LO c ro re s  i n  t h e  es tab l i shment  of a p u b l i c  s e c t o r  heavy engineering 
indus t ry .  S ince  t h i s  i nc luded  about  R s .  20 c r o r e s  f o r  a  foundry forge,  
f i n a n c i a l  cons ide ra t ions  may have had some i n f l u e n c e  on t h e  committeere 
dec is ion .  Within this f inamcia1 l i m i t a t i o n  t h e  range of  products  under  lie 
B r i t i s h  proposa l  may have seemed pa . r t i cu l a r ly  a t t r a c t i v e .  

12.  The Government of  I n d i a  d id  no t  fo l low t h e  cortimitteels rscommen- 
da t ions ;  i t  accepted t h e  Russian proposa l .  A major reason  f o r  t h i s  
dec i s ion  was t h e  f a c t  t h a t  t h e  Sov ie t  Government had a t  t h a t  t ime offei-ecl 
a  l oan  f o r  t h e  development o f  f i v e  p r o j e c t s  which inc luded  t h e  proposed 
heavy machine b u i l d i n g  p l a n t  a t  Ranchi and a c o a l  mining machinery p l a n t  
a t  Durgapur. 1\10 colriparable a l d  was a s s o c i a t e d  w i t h  t h e  UK p r ~ p o s a l .  
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13. A c o n t r a c t  f o r  t h e  p r e p a r a t i o n  o f  a De ta i l ed  P r o j e c t  Report wzs 
s igned  on December 4, 1957. The De ta i l ed  P r o j e c t  Report was t o  embrace 
t h e  f u l l  p r o j e c t e d  capac i ty  of 80,000 tons  t o  be b u i l t  i n  two s t a g e s  w i tn  
broad guide l ines  f o r  a n  u l t i m a t e  expansion t o  165,000 tons .  After t h e  
De ta i l ed  P r o j e c t  Report had been accepted  by t h e  Ind ian  Government on 
November 14, 1959, e c o n t r a c t  was s igned  w i t h  t h e  Russians f o r  t h e  su2ply 
of  p l a n t  and equipment r equ i r ed  f o r  t h e  first s t a g e  of 45,300 tons  
capac i ty .  However, j u s t  when t h e  co rpo ra t ion  was about  t o  i n v i t e  tenders  
f o r  t h e  c i v i l  cons t ruc t ion  vork  t h e  Government decided t o  expand t h e  p r o j e c t  
t o  t h e  capac i ty  of 80,000 tons  i n  one s t age .  Consequently, t h e  cogt racb  with 
t h e  Russians f o r  supply of machinery and equipment had t o  be extended. 
While t h i s  dec i s ion  would wi thout  doubt nave r e s u l t e d  i n  some economies 
i n  t h e  c i v i l  cons t ruc t ion  work t h e  major f o r c e  behind i t  seems t o  have b?cn 
t h e  a v a i l a b i l i t y  o f  axother  c r e d i t  extended by t h e  SoTJiet Government ~9 
t he  Government of Ind ia .  

(b)  - P r o s e s s  of  Cons t ruc t ion  

14. The agreement wi,th t h e  Russians on t h e  heavy machine bu i ld ing  p l a m  
was very comprehensive.& It inc luded  t h e  s u ~ p l y  o f  t h e  e n t i r e  amount r ~ f  

15,145 tons  of r equ i r ed  f a b r i c a t e d  s t e e l ,  o f  1,117 tons  o f  r e i n f o r c i n g  rock, 
and or' 50,000 square  meters  o f  armored g l a s s  from Russia.  The Russians 
were a l s o  t o  supply a l l  t h e  d e t a i i e d  working dra.wings f o r  t h e  e n t i r e  con- 
s t r u c t i o n  program. The implementa,tion of t h e  p r o j e c t  has  d e f i n i t e l y  
bene f i t ed  from t h i s  arrangzment w i t h  t h e  r e s u l t  t h a t  t h e  p r o j e c t  has 
progressed  roughly accord ing  t o  schedule.  

15 The p l a n t  s i t e  was prepared  i n  1960 and cons t ruc t ion  was s t a r t e d  
t h e  fo l lowing  year .  I n  accordance w i t h  Fh~ssian p r a c t i c e  cons t ruc t ion  anc: 
e r e c t i o n  has been scheduled on a n  annual- b a s i s  w i t h  schedules  drawn up 
be fo re  t h e  beginning of  each year .  Thus, t h e  schedule f o r  1965 was i n  a 
p repa ra to ry  s t a g e  i n  November 196L. This makes i t  d i f f i c u l t  t o  o b t a i n  a 
c i e a r  p i c t u r e  o f  t h e  o v e r a l l  delays.  The De ta i l ed  P r o j e c t  Report d i d  rat 
set any t a r g e t s  f o r  t h e  completion of  c i v i l  works c o n s t r u c t i o n  o r  t h e  
commissioning of  t h e  p r o j e c t .  However, on t h e  b a s i s  of a t e n t a t i v e  schedule 
prepared  by t h e  Russians i n  A p r i l  1962, i t  appeared t h a t  c i v i l  works were 
about  3 t o  12 months behind schedule a t  t h e  time of  t h e  N i s s i o n l s  - i s i t  irL 
January, 1965. Their  c o w l e t i o n  w a s  expected i n  t h e  second q u a r t e r  of 1965. 
The de l ive ry  schedule f3r t h e  equipment indica. ted t h a t  equipment would be 
a . r r iv ing  up t o  t h e  end of 1966. It was a n t i c i p a t e d  t h a t  t h e  p l a n t  would bc 
commissioned i n  1966/67. The de lzys  experienced were a t t r i b u t a b l e  t o :  

1/ This was i n  marked c o n t r a s t  t o  t h e  arrangements made with t h e  Czechs ..- 
i n  t h e  case  of t h e  Foundry Forge P r o j e c t  ( s e e  below). 
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( i )  delayed d ispa tch  of t h e  d e t a i l e d  worlcing drawings; some f oimdat,ion 
drawings were r ece ived  only. a f t e r  t h e  corresponding equiprrient had 
a l r eady  reached t h e  p l a n t  s i t e ;  

( i i )  de lays  i n  t h e  procurement o f  indigenous bui ld ing  ma te r i a l s ;  and 

( i i i )  delays i n  t h e  de l ive ry  of t h e  equipment, e s p e c i a l l y  some of t h e  
e l e c t r i c a l  equipment. 

16. t h e n  members of  t h e  Mission v i s i t e d  t h e  p l a n t  i n  January, 1965, 
cons t ruc t ion  and e r e c t i o n  of t h e  p ro jec t  were i n  a n  advanced s t age .  A l l  
a u x i l i a r y  departnents  such as s t o r e s ,  malntenance shops and box-makj.ng 
shops were v i r t u a l l y  completed. The major product ion departments were 
near ing  completion and product ion had s t a r t e d  i n  some of  them on a l i rn i t e s  
s ca l e .  Over a l l ,  about Sb$ of  t h e  equipment was i n  p o s i t i o n ;  o u t  of  a 
t o t a l  of approximately 28,000 tons  o f  equipment coming from t h e  USSR, abont 
20,000 tons  ha.d been received.  The cons t ruc t ion  and e r e c t i o n  schedule nad 
been drawn up s o  a s  t o  conple te  one-half of t h e  e n t i r e  p r o j e c t  as soon a.s 
poss ib l e .  I n  s"a,ct, t h e  equipment t h a t  remainect t o  be i n s t a l l e d  would I.arzc?j- 
d ~ l i c a t e  what was a l r eady  t h e r e .  

17. The department f o r  manufa.cturing coke-oven equipment and cranes was 
t h e  most advanced. C i v i l  worlcs and e l e c t r i c a l  works were 91: and 86% 
complete, respect ively. .  80; of t h e  mechanical work of  e r e c t i o n  had been 
done and a l l  t h e  machines rece ived  so  f a r  were e rec t ed .  Product ion had 
s t a r t e d  i n  t h e  s t r u c t u r a l  f a b r i c a t i n g  s e c t i o n  where hea7q.  s t e e l  s t r u c t u r e s  
a r e  weided and some overhead cranes had been assembled. It was expecked 
t h a t  this s e c t i c n  would be employed heavi ly .  dur ing  t h e  fo l lowing y.ear OF s o  
producing Cabricated s t e e l  f o r  t h e  Heavy. Xachine Tool P r o j e c t  and some 
6,OGO tons  of  s t s e l  s t r u c t u r e s  f o r  t h e  foundry. fo rge .  

18. I n  t h e  fo rg ing  and h e a t  5reatment department, c i v i l  works were abc?t, 
90%, and mechanical and e l e c t r i c a l  works about  80% completed. Some minor 
jobs were being done by. t h e  department, mostly i n  connect ion wi th  t h e  con- 
s t r u c t i o n  and e r e c t i o n  of t h e  p r o j e c t .  

19 C i v i l  and e l e c t r i c a l  works i n  t h e  reduct ion  gear  department 
i n  the  medium and smal l  machinery depa.rtment were about  85% t o  907; complefc7-3; 
e r e c t i o n  of  machinery and mecha.nica1 worlts were 80% compieted i n  t h e  reduc" OLOE 

gear department and 75% completed i n  t h e  medium and smal l  machinery depark - 
ment. Some of  t h e  equipment was no t  expected t o  be de l ive red  u n t i l  l a t e r  i-n 
1965 o r  i n  1966. The very sma l l  output  of cas t ings  from t h e  Foundry Forks 
P r o j e c t  w a s  being machined i n  t h e s e  two departments. I n  add i t ion ,  sone job 
work was being done f o r  o t h e r  e n t e r p r i s e s ,  such ss, f o r  i n s t a n c e ,  m a ~ h i - ~ - ~ i g  
o f  wheels f o r  locomotives and r a i l r o a d  wagons f o r  t h e  Ch i t t a ran jan  
Locomotive !'arks. 

20. Only t h e  heavy machines department was s t i l l  i n  a n  e a r l y  s t a g e  of3 
cons t ruc t ion .  C i v i l  works were 73$, e l e c t r i c a l  works 22% and e r e c t l o n  



of equipment only 10% completed. The e r e c t i o n  of l a r g e  overhead cranes ,  
capable o f  handling 150 tons ,  was w e l l  under way and foundat ions f o r  t h e  
machinery were being prepared.  

21. The Russian chief  engineer  was r epo r t ed  t o  have s t a t e d  t h a t  prodac-  
t i o n  could have been s t a r t e d  over t h e  whole range of products  i f  i t  were n x  
f o r  t h e  la& of  o rde r s .  Apparently t h e r e  was some d i f f i c u l t y  i n  g e t t i n g  
o r d e r s  from t h e  e x i s t i n g  i r o n  and s t e e l  p l a n t s ,  mainly because t h e s e  p l a n i s  
incorpora ted  many d i f f e r e n t  t~ypes of  equipment depending on t h e  country o f  
o r i g i n .  For  t h i s  reason, it was t h e  view of t h e  corpora5ion t h a t  t h e  Heavy 
Machine Bui ld ing  P r o j e c t  should concen t r a t e  i t s  e f f o r t s  a t  first towards 
supplying o t h e r  S o - ~ e t - a i d e d  p r o j e c t s ,  e. g., B h i l a i  and Boicaro s t e e l  p lan t ; .  
Discussions u e r e  s a i d  t o  have been h e l d  i n  2~~osco1r regard ing  t h e  e x t e n t  t o  
which t h e  Heavy Machine Bui ld ing  P r o j e c t  could c o n t r i b u t e  t o  t h e  c o n s t r u c t i ~ r ?  
of  B h i l a i ' s  s i x t h  b l a s t  furnace.  

22. Once o r d e r s  do cone forward, d i f f i c u l t i e s  w i l l  a r i s e  i n  procur ing  
t h e  r equ i r ed  m a t e r i a l s  2nd components. This  i s  e s p e c i a l l y  c r i t i c a l  i n  tce 
c a s e  of t h e  necessary c a s t i n g s  and forg ings  which w i l l  no t  be a v a i l a b l e  
from t h e  foundry fo rge  f o r  s e v e r a l  y e a r s  t o  come and will- have t c  be 
imported u n t i l  t h a t  t ime. S imi l a r ly ,  mo+,ors, switchgeer ,  b a l l  bearings,  
e t c .  o f  t h e  h e a v i e r  s i z e  ra2ges a r e  s t i l l  n o t  a v a i l a b l e  indigenously and xi31 
have t o  be imported. Apart f r q m  cons idera t ions  of t h i s  kind, i t  i s  
in tended  t o  ope ra t e  a t  flrst i n  t h e  f i e l d -  of  ma.chine assembly. I ' k c h i n e r ~  
would be imported i n  a completely knocked-down cond i t i on  and then  
2ssemSled and t e s t e d  a t  t h e  Heavy Plachine Bui ld ing  P r o j e c t .  

( c )  P r o j e c t  Costs  

23. At t h e  time of t h e  iYlission visit t h e  t o t a l  c a p i t a l  c o s t  of t h e  
Heavy 1.la.chine Bui ld ing  P r o j e c t  w a s  es t imated  a t  R s .  43 c ro re s ,  ou t  of which 
t h e  equ iva l en t  of R s .  26.85 c r o r e s  was i n  f o r e i g n  exchange. 

24. The agreement wi tn  t h e  Russian c o l l a b o r a t o r  provides  f o r  m0s.t o f  
t h e  f o r e i g n  excha.nge expendi tures :  

( RS . lakhs)&/ 
(t) Pa.yment f o r  De ta i l sd  P r o j e c t  Report, 

working drawings, design documentation, 
e t c .  164.86 

( i i )  Pla.nt a.nd machinery t o o l s ,  f i x t u r e s ,  e t c .  1,923.15 
( i i i )  Payment of f o r e i g n  expe r t s  116.81 
(iv) Train ing  of  Indian  pe r sonne l  30.00 

TOTAL 

I/ 100 lakhs = 1 c r o r e  - 
( 1 lakh  = 100,000) 
( 1 c r o r e  = 10,C00,000) 



25 These expenditures a.re being fina.nced a s  follows: 
(Rs. lakhs) 

( i )  Under 500 mi l l ion  ruble  c r e d i t  (1957) 1,593.38 
( i i )  Under 1,500 mi l l ion  rub le  c r e d i t  (1960) 592.07 

( i i i )  Trade and payment agreement 49 37 
TOTAL 2,23k.192 

26. I n t e r e s t  a t  the  r a t e  of 214 hzs t o  be ?aid amd accrues from t h e  
da,te of the  use of the  corresponding p a r t  of t h e  c ~ e S t .  Payment of  t h e  
accrued i n t e r e s t  and repayment of the  c r e d i t s  w i l l  be made i n  12 equal 
annual instalments s t a r t i n g  one year  a f t e r  the  completion of de l ive r ies  
necessary f o r  the  commissioning of t h e  p ro jec t .  The amounts repaid may 
be used f o r  t h e  purchase of  Indian goods and/or converted i n t o  f r e e  pounds 
s t e r l i n g .  

27. The most recent  es t imate  of p r o j e c t  cos t  i s  much higher than the  
e a r l i e r  estimates. The Prel iminary Pro jec t  Report submitted i n  1957 contains 
t h e  following est imates.  

(RS. crores)  
45,000-ton 80,00c3- tcr! 

sf,age stag?-- 

Construction work 
Purchase of equipment, f . o. b . 
Erection, tools,- a . cce~sor ies ,  e t c  . 1.36 

TOTAL m z  

28. The Detai led Pro jec t  Report of 1959 showed inc reases  i n  t h e  cos t  
est ina. tes of 16.9% and 5.5s f o r  the  first and second stages,  respect ively:  

(Rs. crores)  
45,000-ton 80,003-ton 

s t age  s t a g e  - .  

Construction 
P lan t  and equipment 
Erection 
Tools, f i x t u r e s  and auxi .1 ia . r~  

.Lo 
TOTAL ' K T %  

29. Since 1959, i t  has been found necessary. t o  increase  t h e  est imates 
s t i l l  f u r t h e r .  A major reason was t h a t  the  following i tems were not  
provided f o r  i n  the  Cetai led Pro jec t  Report: 
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( i )  Cost of t h e  Detailed Pro jec t  Report, 
technologica.1 docmentat ion,  e  tc .  

( i i )  Customs du t i es  

( i i i )  Por t  t r u s t  and handling charges 

( i v )  Indigenously procured tool-s, f i x t u r e s ,  e t c .  

(v)  Cost of fore ign exper ts  

( v i )  Costs of t r a i n i n g  

( v i i )  Costs of temporary const ruct ion 

( v i i i )  Off ice  recur r ing  and non-recurring 
expenditures 

TOTAL 

(Rs. lakhs: 

226 

304 

90 

11. 

240 

75 

75 

I n  addi t ion ,  Tir.crea.sed l abor  cos ts  on c i v i l  const ruct ion and increased 
requirements f o r  const ruct ion mater ia ls  have r a i s e d  t h e  const ruct ion cos ts  
R s .  139 1a.khs over the  1959 est imate.  

30. With t h e  above addi t ions  t h e  est imate of t o t a l  c a p i t a l  cos t  was 
increased t o  R s .  43 crores  ( a s  of  January 1965). The breakdown i s  as 
follows : 

(RS. crores)  
Foreign 

Local Exchange -- Total. 

P lan t s  and ma.chinery. 3-55 19.96 23 -51 

Erect icn  of equipment 1.13 - 1.13 

C i v i l  cons t ruct ion 8.22 1.48 9.73 

Consultant fees ,  fore ign experts ,  
t r a in ing ,  e t c  . - 5 41 5. l r l  

Establishment 

TOTAL 16.15 26.85 43. oc 



31. This investment appears t o  ha,ve been dis t r ib i l ted  annually, a s  
f o l l o ~ ~ s ,  inc luding e s  tima,tes f o r  1965/66: 

(RS. c rores)  
1960/61 1761/62 1962/63 1963/6L 196k/65 1965166 - Total  

F c - e i q  exchange 1 .81 3.62 5.k3 7 2 k  k. l k  k.61 26.85 

To ta l  3.00 6.00 9.00 12.00 7.00 6.00 k3.00 

32 The above estinla,te does not  provide f o r  t n e  followj-ng items: 

( i )  The cos t  of t h e  land required  by t h e  Eeasy Xachine Building P r o ; ~ c +  
proper: t h e  land was given f r e e  t o  t h e  corporat ion by t h e  Goverr- 
ment of Biha.r. Fyon what t h e  Corporation had t o  pay f o r  the  l a r 5  
of t h e  township it can be estima.ted t h a t  t'ne cos t  of  t h e  land 
would have been roughly R s .  0.3 crores  (1,000 acres  a t  R s .  3,000). 

( i i )  The cos t  of t h e  township a t  Ranchi: t o 5 a l  s o s t  of t h e  Ranchi 
to?qnship i s  estimated a t  R s .  30 crores.  The township will serve  
t h e  th ree  proSects  located  a t  &ncl?i and the  requir-ements of t'le 
Corpora.tionl s c e n t r a l  administrat ion.  Assuming a share  of 35$ 
f o r  t h e  Heavy I.la,chlne Building Pro jec t  would mean t h c t  
approximately R s .  10.5 crores  would heve t o  be charged t o  t h e  
p ro jec t .  

( i i i )  Working c a p i t a l :  requirements f o r  working c a p i t a l  may be assumti  
t o  be LO$ of tine value of annual output.  k t  f u l l  capacity,  level  
of output  (valued a t  estimated c .i. f .  import p r i c e s )  t h i s  would 
amount t o  R s .  17.9 crores. 

( i v )  I ~ t e r e s t  during construction:  i f  i n t e r e s t  during c o n s t ~ ~ c t i o n  
i s  ca.lculated a t  10% from t h e  beginning of const ruct ion i n  1960/'6i 
u n t i l  investment has been completed i n  1966/67 i t  would amouct t o  
R s  . 17. L6 crores  . 

33 If a l l  these  f a c t o r s  a r e  taken i n t o  account t h e  est imated t o t a l  
c a p i t a l  cos ts  ( a s  of Ja,nua.ry 1965) would be increased t o  R s .  89.16 crores,  
as  f o l l o ~ ~ ~ s  : 



(Rs, crores) 

Land 
Township, including land f o r  township 
C i v i l  construction 
Plant  and equipment 
Erection of equipment 
Consultant fees ,  e t c .  
Establishment 
I n t e r e s t  during construction 
Idorking c a p i t a l  

TOTAL 

(d) E-xpected Performance 
311l 

34. A t  the  time of the  E/lissionls v i s i t  the  Corporation expected t ha t  
t he  Heavy Machine Building Project  would increase  i t s  production i n  s tages ,  
reaching i t s  f u l l  capacity o u t p t  of 80,000 tons by 1972/73. Annual 
production costs ( exc lucng  depreciation and any i n t e r e s t  or r e t u n  on 
cap i ta l )  were estimated t o  be R s .  44.45 crores a t  t h i s  stage, out  of whicb 
the  equivalent of R s .  2  crores would be i n  foreign exchange. Depreciaticr, 
was apparently estimated a t  2s .  1.9 crores. This estimate i s  consideracl) 
higher than t h a t  contained i n  the Detailed Project  Report prepared i n  1959. 
In  t h a t  repor t  the  cost  of production a t  f u l l  cspacity was estimated a t  
R s .  28 crores on the  same basis  and depreciation was estimated a t  R s .  2 .b 
crores.  A breakdown of t h i s  estimate i s  given i n  Table 1; s imi la r  
informa,tion was not made avai lable  t o  t he  iEssion on the  more recent 
estimate, so i t  has not been poss ible  t o  show precise ly  where the  
increases took place  .i/ 

35 The s a l e s  value of t he  output of 80,000 tons was estimated t o  be 
R s .  54 crores. The deta i led composition of the  output i s  unknown as  a l s 3  
a r e  the  p r i ce  a.ssumptions used. The Detailed Project  Report (1959) does 
contain a production program for  capaci ty  operations broken down by broad 
types of equipment and quantity. i n  tons. It a l s o  contains a s e t  of 
" ten ta t ive  world market pr ices"  corresponding t o  each generz.1 type of 
product. These a r e  shown I n  Table 2. These data ind ica te  the  t o t a l  value 
of output a t  f u l l  capacity. t o  be R s .  41.4 crores,  o r  74% of the  more recent- 
estima.te of R s .  56 crores. The difference betmen the estimates could be 
ascribed t o  a number of reasons. 

( a )  Revision of world p r i ce  estimates on the  basis  of be t t e r  or 
more recent information. 

1/ On the  basis  of f u l l  costs  including depreciat ion t he  increase  snor.:.~! - 
prcbably have been higher than indicated s ince  the  more receni; ~ .z t i r .3 tc  
of de7recia.tion appears t o  be low. 



(b) The add i t ion  of a  f a c t o r  f o r  t r anspor t  t o  India  assuming 
p r i c e s  used were those i n  exporting countr ies .  

( c )  The add i t ion  of a  f a c t o r  f o r  t a r i f f  p ro tec t ion  i n  India. 

Any of these  f a c t o r s  o r  any combination of them might account f o r  t h e  in-  
crease i n  t h e  est imate.  For the  purpose of making some t e n t a t i v e  economic 
ca lcula t ions ,  we have assumed t h e  revised f igures  included an al lob~ance 
of 20$ f o r  t a r i f f  p ro tec t ion ,  with t h e  remaining difference accounted f o r  
by p r i c e  increases  and/or t h e  additj-on of an allowance f o r  t r anspor t  cos t s ,  
and have reduced the  p ro jec ted  s a l e s  f igures  accordingly t o  obta in  est imator 
corresponding t o  t h e  c . i . f .  value cf i n p o ~ t s . L /  

36. A t  t h e  time of the  Mission visi'; ( ~ a n u a r y .  1965) physica l  output,  
s a l e s  value of output  a t  a.ssuned c . i . f .  p r i c e s ,  and opera t ing cos t s  
( excluding daprecia.tion and any i n t e r e s t  o r  r e tu rn  on c a p i t a l )  were estimate6 
by t h e  Corporation t o  develop a s  follows: 

(RS. crores)  
,Cn:.p; value 

:?.L c , i . f .  
--+-.'I - -zes& 1 . 0  5.60 9.60 12.80 15.20 19.60 25.20 33.60 !&.;:9 

;'r!;. ?ign 
exchange 1.08 1.95 1.89 2.20 2.20 2.00 2.00 2.00 2.2: 

ir- Value of s a l e s  estimated by. t h e  Corporation l e s s  20%. - 

L/ IJe would not  minimize the  di f f r i  cult>:. of d c t e n i n i n g  a rea.sonable eetiinats - 
f o r  t h e  value of  f u t u r e  output of  such a p l a n t .  111- figures used here 
a r e  admittedly very approxima.te. 



Table 1: BREAKCObDI OF ??STIf/IATELl PIXIDUCTION COST OF HEAVY PIACHmE BUlTJ,3I3~G 
PROJECT ACCOLXDING TO THE DETAILED PIIOJECT RE'ORT (1959) 

45,000-ton StsWge 
111 R s .  i n  Z of 
la.khs t o t a l  

Direct materials 1,023.51 56.2 

Energy u . 7 2  2 -5  

Cost of secondary heat 
treatment 

Ilages end salaries  133.01 7 3 

Leave payment 12.10 0.7 

Sick lea.ve 2.83 0.1 

Provident fund 6.30 0.4 

Wear and tear  of purchased goods 90.82 5.0 

Deprecia.tion 187.13 13.2 

Other expenses 150.49 8.2 

Business expenses 86.78 4 .8 -- 
TOTAL 1,822.35 100.0 

lakhs t o t a l  
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X I .  Coal  Mining Machinery P r o j e c t  

( a )  E i s t o r y  
I- 

37. I n  1956 a  team of Xussian expe r t s  v i s i t e d  I n d i a  and s t u d i e d  t h e  
f e a s i b i l i t y  of s e t t i n g  up f a c i l i t i e s  t o  manufacture c o a l  mining machinery 
indigenously.  The team came up w i t h  a  p re l imina ry  r e p o r t  e a r l y  i n  1957. 
Af t e r  t h e  Russian Government had extended a  SOC m i l l i o n  r u b l e  c r e d i t  i n  
November 1957 t o  f i n a n c e  among o t h e r  t h ings  a  c o a l  mining machinery p l a n t ,  
the  Government of I n d i a  s igned  a  c o n t r a c t  f o r  a  De ta i l ed  P r o j e c t  Report  
f o r  a  p l a n t  w i t h  an annual  capac i ty  of  30,000 tons.  The p r o j e c t  r e p c r t  
wa.s r ece ived  i n  June 1959 and a f t e r  having been examined by a  committee 
of expe r t s  accepted i n  Iovember 1959. I n  March 1900 a  c o n t r a c t  f o r  t h e  
supply o f  p l a n t ,  equipment and f a b r i c a t e d  s t e e l  w s s  s igned  w i t h  t h e  Russian 
c o l l a b o r a t o r .  

38. lhen  t h e  Russia,ns extended another  1,500 m i l l i o n  r u b l e  c r e d i t  i n  
1960 t h e  Governinent of I n d i a  f e l t  t h a t  i n  view of  t h e  a n t i c i p a t e d  t a r g e t  
f o r  coa l  ou tpu t  t h e  capa.city of t h e  p r o j e c t  should be inc reased  by SO$ t o  
a.n annua.1 ou tpu t  of 4S9000 tons.  Consequently, t h e  p r o j e c t  r e p o r t  was 
r e v i s e d  and a. r e v i s e d  c o n t r a c t  f o r  t h e  supply of  p l a n t  and e q u i p m e ~ t  was 
s igned  i n  J u l y  1962. 

39 The col labora. t ion agreement provided  f o r  f i nanc ing  of  t h e   foil^?^.- 
i n g  i tems : 

(Rs. c ro re s )  
P r o j e c t  r e p o r t ,  working drawings, design 

document~ation, consultancy, e t c  . 1.33 
P l a n t  and machinery, t o o l s ,  f i x t u r e s ,  e t c .  9.75 
Expenses f o r  f o r e i g n  t echn ic i ans  .81 
Tra in ing  of Ind ian  engineers  -- .26 

TO TAL 12-17 

O f  t h e  t o t a l ,  R s .  9.9 c r o r e s  were provided  under t h e  500 m i l l i o n  r u b l e  
c r e d i t  and t h e  balance of R s  . 2.2 c r o r e s  was covered by t h e  second 1,500 
m i l l i o n  r u b l e  c r e d i t .  The terms of t h e s e  c r e d i t s  were i d e n t i c a l  t o  thoso  
i n  t h e  case  of  t h e  Heavy Machine Bui ld ing  P r o j e c t .  

( b )  Progress  of  cons t ruc t ion  

hog A s  i n  t h e  ca se  of  t h e  Heavy Machine Bui ld ing  P r o j e c t  t h e  Russlans 
i n s i s t e d  on a package d e a l  and provided n o t  only t h e  p l a n t  a,nd machinery, 
consu l t an t  s e r v i c e s ,  and t r a i n i n g  b u t  a l s o  t h e  e n t i r e  amount of f a b r i c a t e d  
s t e e l  r e q u i r e d  f o r  t h e  c o n s t r u c t i o n  of  t h e  p l a n t  a s  w e l l  a s  t h e  t e c h n i c a l  
designs i n  d e t a i l .  The Russians assumed t h e  f u l l  r e s p o n s i b i l i t y .  f o r  i m -  
2 lementing i3ne p r o j e c t .  The p r o j e c t  has  no doubt bene f i t ed  f r o n  t h i s  
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arramgement. The f a c t  t h a t  i t  i s  more o r  l e s s  on schedule must be a , t t r f -  
buted l a r g e l y  t o  t h e  f a c t  t h a t  a l l  e s s e n t i a l  m a t e r i a l s  were procured 
abroad. 

k l .  The overa, l l  p rogress  i n  t h e  cons t ruc t ion  t o  October 31, 196h 
i s  i l l u s t r a t e d  by t h e  fo l lowing schedule: 

T o t a l  number I\Tumber o f  
of  machines mechines 
( i nc lud ing  r ece ived  Fumber of 

furnaces UP t o  machines 
and cranes)  Oct.31,1964 i n s  tal!.ed. __., - 

Block no. 1 

Block no. 2 

Block no. 3 

Forge shop 

Heat t rea tment  & f e t t l i n g  shop 

S t e e l  foundry 

I r o n  foundry 

Scrap p r e p a r a t i o n  shop & 
s k u l l  cra.cker yard  

Wood working block 

P a t t e r n  shop 

Cen t ra l  p l a n t  l abora to ry  

Temporary f a b r i c a t i o n  s e c t i o n  
i n  block no. 3 

Sub-assembly shop 

Cranes 
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42. The pro jec t  s t a r t e d  production of a few items i n  1964. A t  the 
time of the  Mission's v i s i t  i n  January. 1965, b e l t  conveyors and m u l t i -  
s t age  pumping s e t s  were being manufactured. A t o t a l  of b2 b e l t  conveyors 
were t o  be produced f o r  the  Katharia coal f i e l d  and the  Barauni refinery.. 
A l e t t e r  of i n t e n t  had been issued by the National Coal geveloprnent 
~zor,poration f o r  -the supply. of coal  washerj. equipment on a subs tan t ia l  S C ~ : L ~  
and a spec ia l  colla.bora,tion agreement f o r  the manufacture of coal  washery' 
equipment with Poland was unde? consideration. 

43 In  view of the  f a c t  t h a t  the  e s t h a t e s  of coal  requirements had 
been subs tan t ia l ly  reduced from the  leve ls  o r ig ina l ly  s e t  f o r  the  Third 
?lan, there  was some conzern about the  prospects f o r  marketing the  f u i l  
capacity output. The mamagement was confident, however, and zss~~rned tha.t 
the  c?paciky' would be ful ly .  u t i l i z ed  by taking up the  ma.nufacture of 
addi t ional  products. The f a c t  t h a t  two major customers - t'ne Ka.tj.onal 
Coa.1 Devel.opment Corporation and the S i ~ g a r e n i  Col l ie r ies  - a re  publ ic  
sec tor  undertakings was consideraci a s a r a n t e e  against  mark.jting problems. 

(c)  Pro,ject, costs  ---- 
44. Capi ta l  cost  of the  pro jec t  with a capacity of LS,OGO tons wers 
estimzted i n  the  Detailed Project  Re?ort of 1959 a t  Rs. 17.50 crores, 
composed a s  fallows: 

C i v i l  construction work 
Plant  and eqdpment 
Erection of equipment 

TOTAL 

(Rs. crores) 
5.38 

l o .  So 

45 A t  the time of the  PEssionls v i s i t  the est imate of p ro jec t  cost  
was Rs. 29.30 crores.  The increase  of Rs. 11,80 crores was a t t r i bu t ed  
en t i r e ly  t o  the following items which were not included i n  the  o r lg ina i  
Project  Re7ort estimzte: 

(Rs. crores) 

Cost of Project  Report, consultancy, e t c  . 1-35  
Customs duties,  handling charges, etc.  2.30 
Tools, f i x tu re s ,  etc. ,  mostly indigenously 

procured 1.95 
Cost of foreign experts 1.70 
Cost of t ra in ing  0.60 
Temporary construction, experts hoste l ,  e tc .  1.54 
Office recurring and non-recurring expenditare 2.36 

Total  m c  



h6. It was expected t h a t  the  investment would be conpleted i n  1967/69 
on t he  basis  of t he  following program of eqend i tu r e :  

l960/61 61/62 62/63 63/6h 6h/65 65/66 66/67 67/68 Total  ----- 

PQ-eign exchange (Rs. crores)  
1?3rsponent - 0.79 3.20 11.00 2.06 1.05 0.70 0.35 12.15; 

L 5 : r t l  cos t  0.97 1 9  2.91 3.87 3.72 1.lch 0.88 1.Lr2 - 17.15 --- 
TOTAL 0.97 2.73 6.11 7.87 5.78 2.h9 1.58 1-77  29.30 

'17. The est imate of R s .  29.30 crores s t i i l  does not include t he  
following items: 

( i )  The cost  of the  land required by the  Cosl. Min2ng MachS nery Project  
proper: the  land was giver, f r e e  t o  the  Corporation by  the  Govern- 
ment, of West Bengal. The land cost  ca.n be estimated roughly a t  
R s .  0.3 crores.  

( i i )  The cost  of the  township a t  Durgapur: t h i s  i s  estjrnated a5 Rs. 5 
crores . 

( i i i )  Working cap i ta l :  requirements fo r  working cap i t a l  ma;y. be assumed 
t o  be hC$ of t he  value of annual output. k t  f u l l  ca.paclfg l e v e l  
of output (valued a.t estima,ted c , i . f .  i i p o r t  p r ices )  t h i s  would 
amount t o  Rs. 9.85 crores. 

( i v )  I n t e r e s t  during construction: i f  i n t e r e s t  during construction i s  
calcula,ted a t  10% frcm the  beginning of construction i n  1960/61 
u i l t i l  investment has been completed i n  1967/68 i t  would amount t c  
Rs. 16.36 crores.  

5 8. If a l l  these  items were included the  t o t a l  c a p i t a l  costs  of the  
p ro j ec t  would become Rs. 5k.80 crores a s  follows: 

Land 
Towns hip 
C i v i l  construction 
Plant  and equipment 
Erection of equipment 
Consultant fees ,  t ra ining,  e t c .  
M i s  cella.neous 
I z t e r e s  t during construction 
Working c a p i t a l  

(Rs. crores)  
0.30 
9.00 
6.92 

11.96 
1.32 
3.65 
5. L4 

16.36 
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( d> Expected Performance 

49 A t  t h e  t ime of  t h e  ~ 4 i s s i o n ~ s  visit, i t  wa.s expected t h a t  t h e  
capac i ty  output  of 45,000 tons  would be rea,ched by 1970/'71. Annual 
product ion  c o s t s  (exc luding  dep rec i a t ion )  a t  t h i s  s t a g e  trere e s t i n a t e d  
t o  be R s .  23.62 c ro re s ,  ou t  of which t h e  equ iva l en t  of R s .  2.38 c r o r e s  
would be i n  f o r e i g n  exchange. Deprecia.tion was es t imated  a t  R s .  1 - 4 7  
c ro re s .  A s  i n  t h e  c a s e  of  t h e  Heavy I b c h i n e  Buil-ding P ro jec t ,  t h i s  i s  
cons iderably  h ighe r  than  t h e  e s t ima te  made f o r  t h e  C e t a i l e d  P r o j e c t  Report 
(1961). I n  t h a t  r e p o r t ,  t h e  c o s t  of product ion  a t  f u l l  capac i ty  was 
es t imated  a t  R s .  15.03 c r o r e s  and dep rec i a t ion  a t  R s .  1.44 c ro re s .  A brea!r-- 
down of t h i s  e s t i m a t e  i s  g iven  i n  Table 3; d e t a i l s  of  t h e  composition 
of t h e  inc reased  c o s t s  a r e  no% knowr. t o  t h e  Mission. 

SO. The s a l e s  va lue  of  t h e  capa.city o u t p u t  was e s t ima ted  a t  R s .  50.79 
c7ores a t  t h e  t ime of t h e  Miss ion ' s  visit. Meither  t h e  d e t a l l e d  c o m p o s i + ~ ~ ~ ;  
of t h e  ou tpu t  nor  t h e  s p e c i f i c  p r i c e  assumptions a r e  known t o  t n e  Mission. 
The Ceta i led  P r o j e c t  Report  (1961) does con ta in  a  product ion  program f o r  
capac i ty  opera.tiona and a corresnonding s e t  o f  ' ' t e n t a t i v e  mean world 
market p r i ce s1 ' .  The p r i c e s  a r e  shown i n  'Table 4. On t h e  b a s i s  of t h e s e  
p r i c e s ,  t h e  value of capac i ty  ouQut  i s  es t imated  a t  R s .  22.76 c ro re s ,  
o r  75% of t h e  more r e c e n t  e s t ima te  of X s .  30.79 c ro re s .  A s  po in t ed  fYt i n  t h a  previous  ca.se, t h e r e  may be var ious  rea,sons f o r  t h e  increase.-  
We have assumed 5ha.t t h e  more r e c e n t  e s t ima te  i nc ludes  a n  allowance of 2O$ 
f o r  t a r i f f  p r o t e c t i o n ,  t h e  remainder being a t t r i b u t a b l e  t o  r ev i sed  p r f c e  
estimates, 2nd have reduced t h e  p r o j e c t e d  s a l e s  f i g u r e s  by t h a t  m o u n t  30 
o b t a i n  estLmates which presumal-?lj correspond t o  t h e  c . i . f .  va lue  of Impo?t,s. 

51. A t  t h e  t ime  of t h e  I.!issionls visit ( ~ a n u a r ~  1965),  p h y s i c a l  out-- 
p u t ,  s a l e s  va lue  o f  ou tpu t  a t  assumed c . i  . f .  p r i c e s  and opera,t ing c o s t s  
(exc luding  dep rec i a t ion  and any i n t e r e s t  o r  r e t u r n  on c a p i t a l ) /  were 
e s t i m a t e s  by. t h e  Corporat ion t o  develop as fol lows:  

Output (COO tons)  10.00 12.50 17.66 25.L4 35.03 Lc.h4 L5.2,: 
P - - --- .-- ---- 

/1 
( 3 s .  c ro re s )  

Sales-- 2.02 3.19 9.81 13.66 19.71 22.77 24,63 

Operat ing c o s t s ,  
f o r e i g n  exchange 
component 0.40 0.40 1.00 1 . 0  1.90 2 .31  2.3: 

Local  2.81 4 - 9 4  10.54 12.65 17.14 20.83 21-54 

T o t a l  c o s t s  3 L.4h 1 1 . 4  1 4 . 0  19.04 23.14 23.22 

- /1 Vzlue of s a l e s  e s t ima ted  by t h e  Corpora5ion l e s s  20$. 

I-/ I n  t h i s  ca se  t h e  Ce ta i l ed  P r o j e c t  Report s t a t e s  *at t h e  e s t i m a ~ e s  1;;zs-z - 
made on t h e  b a s i s  o f  world market p r i c e s  c . i . f .  I nd ian  p o r t s .  

V intcr.esf,  on ~?crrl.lrlg r a ~ l t a l  i s  s t a t e d  t? b e  i n c h d s d .  - 
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Table 3: COAL MINING IQCHINERY PRCJECT BRZAKLDlrJN OF PRODUCTION COSTS 
DETAILED PROJECT REPORT (19 61) 

E r e c t  m a t e r i a l s  

I n d i r e c t  materials 

Fuel  

Power and wa te r  

P a y r o l l  and s i c k  b e n e f i t s  

Sonus e s  and premiums 

P e n s i ~ n  fund 

Deprsc ia t ion  

;dear a.nd t e a r  of  p ~ r c h a s e d  goods 

Other  expenses 

Business ( s a l e s )  expenses 

TOTAL 

Costs  i n  
R s .  l akhs  

I n  p e r c e n t  
o f  t o t a l  - -  



Table 4: COAL MINING MACHD:ERY PROJECT - TENTATIVE MEAN WORLD MARKET PRIG 5 
C . I. F. COIQARED I I T H  PXODUCTIOW COSTS Pm TON OF PllODUCT 

DETAILZD PROJECT REPORT (1961) 

Production cos5; 
C . i . i ' .  p r i c e s  a t  45,000 ton: 

of imports- :l.evel of prod1l.s ;;:-I:? --- .z- 

T i n  Rs. p e r  %on', 

Coal c u t t e r s  

Loaders 

Conveyors 

E l ec t r i c  mine locomotives 

Haulage gears 

F ~ e c t r i c  winders 

;.lain a x i a l  fans 

3ooster  fans  

pumps 

Spare p a r t s  
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111. Foundry Forge P r o j e c t  

( a )  H i s t o r y  

52. The Four-dry Forge i s  t h e  b igges t  and most c o s t l y  of t h e  C o r p ~ r z t i o r ~ .  .F 

fou r  p r o  j e z t s .  The h i s t o r y  of t h i s  p r o j e c t  goes back t o  t h e  m i d - f i f t i e s  whel l  
t h e  Ind ian  Government considered and s a n c t i o n e ~  t h e  es tab l i shment  of a 
c e n t r a l  foundry forge  which would t ake  c a r e  of t h e  countr;yls requiremente cf 
heavy fo rg ings  and c a s t i n g s .  The p r o j e c t  was t o  produce i r o n  and s t e e l  
c a s t i n g s  up t o  SO t ons  i n  weight  and forg ings  up t o  15 tons .  I n  1957 i t  
6.eclded t o  l o c a t e  t h e  p r o j e c t  i n  t h e  immediate v i c i n i t y  of  t h e  i4achine 
Bui ld ing  P r o j e c t  thereby  a,voiding t h e  need t o  b u i l d  a s p e c i a l  cap t ive  f o ~ r l l 3 7  
f o r  t h e  Heavy Machine Bui ld ing  P ro  j ec t .  I n  1958 when t h e  Heayq EngineerirJg 
Corporat ion was f  orrned i t  was e n t r u s t e d  w i t h  t h e  cons t ruc t ion  and o p e r a t i  on 
c f  t h e  Foundry Forge P r o j e c t .  

53 The p r o j e c t  i n  i t s  concept ion and implementation coinprises t h r e e  
d i f f e r e n t  sta.ges. The t ende r s  which v e n t  o u t  o r i g i n a l l y  and l e d  eventual? 
t o  t h e  choice  of  a  Czech o f f e r  c a l l e d  f o r  a  foundry f o r g e  capable producing 
some 23,000 tons  of c a s t i n g s  and forg ings  annual ly.  This formed t h e  f i r s t  
sta.ge. t h e n  i t  was decided l a t e r  t o  combine t h e  Heavy Machine Bui ld ing  
and t h e  Foundry Forge P r o j e c t s  i t  was considered necessary t o  reshape t h e  
Foundry Forge P r o j e c t  t o  an  annual  capac i ty  which would meet t h e  capaci ty 
of t h e  f i r s t  sta,ge of t h e  Heavy Machine Bui ld ing  P r o j e c t  a t  h5,000 tons .  
This  became t h e  second s t age .  The Deta i led  P r o j e c t  Report p repared  by the 
Czechs and accepted  by t h e  Government i n  A p r i l  1960 covered t h e s e  two s"ukes 
and they. ha,ve i n  f a c t  been t r e a t e d  a s  one eve r  s i n c e .  I n  1959, xhen t h e  
Government o f  I n d i a  decided t o  b u i l d  t h e  Heavy Machine Bui ld ing  P r o j e c t  up 
t>o am annual  capacity. of 80,000 tons  i n  one s t e p  and not ,  a s  in tended  earlip;-, 
i n  two succes s ive  s t e p s ,  a  f u r t h e r  expansion of t h e  Foundry Forge became 
necessay:y.. This  bras t h e  t h i r d  s t a g e  of t h e  Foundry Forge P r o j e c t .  This 
s t a g e ,  hoisever, was s p l i t  up i n t o  two phases : t h e  f i rs t  phase was t o  meet 
t h e  a i d i t i o n a l  requirements o f  t h e  Heavy Machine Bui ld ing  P r o j e c t  exsept  
f o r  fo rg iggs  above 30 tons  piece-weight;  t h e  second phase, c o n s i s t i n g  o f  
purcha.se and e r e c t i o n  of a  6,000-tcn p r e s s ,  would enahle  t h e  Foundry Fcrge 
t o  supply t h e  r equ i r ed  h e a v i e r  weight ranges of  fo rg ings .  

54 The Czech consu l t an t s  p repa red  a  s e p a r a t e  p r o j e c t  r e p o r t  f o r  t h e  
f i r s t  phase of  t h e  t h i r d  s t a g e  rghich was accepted by t h e  Government i n  
1962. 'he Government does no t  appear  t o  have found any d i f f i c u l t y  i n  
a.ccepting t h i s  expansion presuma,bly f o r  two reasons: ( i )  t h e  c a p a c i t y  cf 
t h e  Foundry Forge I n  t h e  second s t a g e  exceeded t h e  requirements o f  t h e  
lr5,000-ton s t a g e  of  t h e  Hea,vy Machine Bui ld ing  P l a n t  i n  many ways and t h e  
a d d i t i o n a l  investment  r equ i r ed  t o  meet t h e  needs of  t h e  80,C@O-fon s t a g e  
was considered r e l a t i v e l y  small ;  ( i i )  t h e  a d d i t i o n a l  equipment was going 
t o  be finamced o u t  of  a  Czech Government c r e d i t .  me equipment f o r  t h e  
first and second s t a g e  had been f lnanced  by a  s u p p l i e r ' s  c r e d i t .  



55 The p roposa l  f o r  t h e  6,COO t o n  f o r g i n g  p r e s s  ( t h i r d  s tage ,  secK7 1 
phase) was accepted  l e s s  r ead i ly .  The need f o r  t h e  p r e s s  was looked inko 
very c a r e f u l l y  by a s p e c i a l  Government committee wbjch took i n t o  con- 
s i d e r a t i o n  t h e  requirements of t h e  e n t i r e  country f o r  heavy fo rg ings  of t h i s  
s i z e .  The committee recommended t h e  investment  even though t h e  p r e s s  would 
be s u b s t ~ n t i a l l y  u n d e r u t i l i z e d  f o r  some ti.me t o  come. The committee loo ! i e~  
a l s o  i n t o  t h e  questj-on of  where b e s t  t o  l o c a t e  t h i s  b i g  p i e c e  of ecl~-pment .  
The Chairman of Heavy El.ec"uicals argued s t r o n g l y  i n  f avor  o f  Hardwar, 9~ 
s i t e  of  a  new heavy e l e c t r 5 c a l  pla.nt. It was f i n a l l y  r e so lved  t o  l o c a t e  
t h e  p r e s s  a t  Ranchi, one of t he  d e c i s i v e  arguments wa.s apparent ly  that, fi le 
Planning Commission had a l r e a d y  agproved t h i s  l o c a t i o n  and a l l o c a t e d  t h e  
money accordingly.  ( I t  should be noted t h a t  i t  has been subssc,uent l j~ decld7.l 
t o  l o c a t e  a new 4,000-ton p r e s s  a t  Hardwar.) Xorld tenders  went ou t  
subsequently al though from ",he beginning it was q u i t e  c l e a r  t h a t  t h e  C ~ e c h  
c o l l a b c r a t o r  would g e t  t h e  order .  However, on t h e  b a s i s  o f  tSe  worl-d-wide 
t ende r s  t h e  Indlans  did succeed i n  reducing t h e  p r i c e  o r i g i n a l l y  s e t  b;r 5 1 2  

Czechs. The 6,000.-ton p r e s s  was a l s o  f inanced under t h e  Czech Governmeiis 
credit , .  

( b) Foreign excha.nge f inanc lng  

56. About ha l f  of  t h e  es t imated  t o t a l  c a p i t a l  expenditure o f  Rs .  1.00 
c ro res  w i l l  have been spen t  by March 31, 1965, i . e .  R s .  50.12 c ro res ,  out, 
o f  which R s .  25.02 c r o r e s  i n  f o r e i g n  exchange. 

57-  P l a n t  a.nd machinery f o r  t h e  f i r s t  and second s t a g e s  were suppl ied  
by t h e  Czechs under defer red  payment terms. The de fe r r ed  payment c r e d i t ,  
covered 80$ o f  t h e  f .o. b. va lue  of t h e  Czech equipment. 10% ha.d t o  be p a . 3  
on t h e  placement o l  orders ,  another  10% on t h e  opening o f  t h e  l e t t e r  of 
c r e d i t .  In te res t ;  a t  t h e  r a t e  of  4% has  t o  be p a i d  frcm t h e  d a t e  or' 
de l ive ry  of  the l a s t  consignment of machinery and equipment. The c r e d i t  has 
t o  be r e p a i d  i n  f r e e  c o n v e r t i b l e  rupees i n  e i g h t  half-y.ea.rly in s t a lmen t s  
s t a r t i n g  h a l f  a  y e a r  a f t e r  t h e  d e l i v e r y  o f  t h e  l a s t  consignment. The f i r s 5  
t h r e e  in s t a lmen t s  have been r epa id  i n  September 1963, March 1964, and 
September 1964. The agreement covers  t h e  f o l l o r ~ i n g  i tems : 

iralue o f  Agreemen5 - Deferred C r ~ d ? . - ;  
(Rs. c ro res )  

( i )  P l a n t  and machinery f o r  
f i r s t  s t a g e  2,nd r o l l  
shop eqepmen t  10.87 c . i . f .  5 -90  

(ii) Spares f o r  t h e  f i rs t  
s t a g e  0.77 c . i . f .  

( i i i )  P l an t ,  machinery and spa res  
f o r  second s t a g e  7.35 - 

T o t a l  18-99  1.2. -3 
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58. The equipment fo r  t he  f i r s t  phase of the  t h i rd  s tage and the  
6,OCO-ton press  is  financed under a R s .  23.1 crores  c r ed i t  from the  Czech 
Government t o  t he  Government of India.  This loan is  a t  2-1/2$ i n t e r e s t  
repayable i n  e ight  annual instal lments s t a r t i n g  one year a f t e r  presenta- 
t i on  of the f i r s t  invoice. The amount w i l l  be converted i n t o  f r e e  pounds 
s t e r l i ng .  A t o t a l  of R s .  5.82 crores  i s  being financed i n  t h i s  way: 

(RS. crores)  
( i )  equipment f o r  f i r s t  phase of t h i rd  stage 3.02 

( i i )  6,000-ton press equipnent 2.23 
( i i i )  furnaces f o r  f i r s t  phase of t h s d  stage 0.57 

5-02 

( )  Progress of construction 

I n  March 1964, the  t o t a l  supply posi t ion of plant and equipment 
t o  be recaived from abroad was as  follows: 

( ~ o n s  ) 
Deliveries froin July 1961. t o  March 1962 6,000 
Deliveries from April 1962 t o  March 1963 16,k72 
Deliveries from April  1963 t o  March 1964 17,939 

Total  Lo, 411 

Tct.a!- tonnage shipped was Q,678 tons valued 2t R s .  14.1 crores ,  Total  
tcnnage required Is 50,683 tons. 

66. The supply posi t ion of the  equipnent hardly r e f l e c t s  t he  progress 
i n  construction of the  Foundry Forge Project .  A t  the time of t h s  Mission 
v i s i t  i n  January 1965, the  major portion of t he  equipment was s tored on 
the  s i t e  w a i t i ~ g  f o r  erection.  Apart from normal storage f a c i l i t i e s  
other buildings were being used and, i n  addit ion,  ten warehouses (each 
with an area  of approximately 1,200 square meters) had t o  be bu i l t ,  each 
f i l l e d  with machinery which had t o  be unpacked, inspected and maintained 
once every six months. 

61. C i v i l  works construction was more or l e s s  completed f o r  the  
auxi l i a ry  shops and erect ion i n  these  shops was i n  progress: 

SOP -- Com~letion of Civ i l  Works 

(% 1 
Pattern Machine Shop 100 
Pattern Storage Shop 100 
Tocl Room and Die Shop 100 
Garages 100 
Locomotive Shed 100 
Gas Producer Plant  87.1 
Boiler House 05 5 
Coal Storage 100 
Oxygen Plant 100 
Compressor House 96.7 
Storage of Combustibles 39 
Ssitchlng Stat ion 1CO 
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62. Civ i l  works construction of the  major p-oducing shops ( the  grey 
i ron  foundry, t he  s t e e l  foiindry, the  forge shop, rcugh machine shop and 
f e t t l i n g  shop) was s t i l l  a t  a very ear ly  stage,  fu r ther  progress dependi~lg 
on the  del ivery of the fabr icated s t e e l  s t ruc tu ra l s .  The p i l e  founda- 
t i ons  and the  p i l e  caps for  these shops were more or  l e s s  ready for  the  
erect ion of t he  s t ructures .  Production had s ta r ted  i n  the pa t te rn  shop 
and i n  a small sect ion of the  grey i ron  foundry where a cupola and non- 
fsr rous  melting furnace had been in s t a l l ed  temyorari1.y. The value of 
the  production of the  pat tern  shop between July 19b3 and March 1964 Tias 
close t o  R s .  5 lakhs; fo r  1964/65 the  value of production was expected 
t o  be around R s .  12 laktls. Production of non-ferrous cast ings  s t a r t sd  
i n  Xay 1964; it was expected t h a t  about 132 tons would be produced during 
1964165 a t  an approximate value of R s .  13 lakhs. Production of grey 
i ron  cast ings  s t a r t ed  i n  July 1964 and might be 1,440 tons f o r  2965, 
valued a t  approximately R s .  29 lakhs. 

63. The disequil ibrium between the de l i ve r i e s  of equipment and the  
progress of e r e c t i ~ n  pointed t o  considerable delays i n  the  c i v i l  works 
construct,ion. 

64. The Detailed Project  Report f o r  stages 1 and 2, a s  prepared by 
the  Czechs, contained the  following time schedule f o r  c i v i l  works and 
camiss ioning of the  project .  These estimates were made i n  oar ly  1962. 

Civ i l  Works Commissioning 
S t a r t  Completion S t a r t  ~orn~le%io% 

Grey Iron Foundry Nov. 1/62 Dec. 31/63 Jan. 1/65 Dec. 31/65 
S tee l  Foundry !dov. 1/62 Dec. 31/66 Jan, 1/66 Dec. 31/'6b 
Forge Shop May 1/62 July 31/66 Mar. 1/65 July 31/46 
Rough Machine Shop May 1/62 Aug. 31/66 Oct. 1/65 Aug. 31/'66 
Fe t t l i ng  Shop Nov. 1/52 Jan. 31/66 J a .  1/65 Jan. 31/66 

65. By September 1964 the  corresponding ac tua l  o r  a n t i c p a k d  dates  
were a s  fo l l o~~r s :  

C iv i l  1Jorks Comnksioning 
S t a r t  Completion Start Completion 

Grey I r o ~  Foundry Nar.29/63 Dec. 31/66 May 1/64 De c . 3 1/66 
S t e e l  Foundry Aug. 23/63 Dec. 31/67 Sept. 1/65 Dec. 31/67 
Foree shop Sept19/63 July 31/67 - July 31/67 
Rough Xachine Shop Apr. 8/63 ilug. 31/67 - kig. 31/67 
Fe t t l i ng  Shop ~ept24/63 Jan. 31/67 - Jan. 31/67 



66. A comparison of these dates  would ind ica te  t h a t  the  estimated 
delay i n  completing t h e  component shops was expect.ed t o  be generally 
about a year. This seems t o  be on the  low side.  A t  the  time of the  
PXssionIs visit, it appeared t h a t  a more r e a l i s t i c  estimate of delay 
would be in the  order of two years  or more. 

(d )  Resons f o r  delays 

67. The d i f f i c u l t i e s  encountered i n  the  procurement of s t e e l ,  i n  
par t i cu la r  fabricated s t e e l ,  have been responsible fo r  most of the  delay 
i n  construction. When the  pro jec t  was first coilceived and the  agreement 
entered i n t o  with the Czechs, it was decided t h a t  a l l  the  M r i c a t e d  
s t e e l  required f o r  the  construction should be procured donlestically. 
The t o t a l  requirements were estimated a t  some 4O,OCO tons. The d i f f i -  
c u l t i e s  which subsequently arose i n  t h e  procurement of the  s t e e l  were 
twofold: the  s t e e l  m i l l s  were unable t o  supply t he  necessary raw steel. 
and the  s t e e l  fabr ica tors  were unable t o  f ab r i ca t e  the requirements of 
the  project  i n  time. I n  addit ion,  t he  domestic s t e e l  fabr ica tors  could 
not meet the qua l i t a t i ve  standards required; they had l i t t l e  experience 
with the  heavy welded s t ructures .  Tilis necessitated redesigning the  
de ta i led  working drawings and led  t o  addi t ional  s t e s l  requirements. Some 
of these d i f f i c u l t i e s  had been fol-eseen by the  General Manager who 
requested i n  1960 before the s t a r t  of construction t h a t  16,000 tons of 
r?-PI s t e e l  be impol-ted t o  ease the desperate s i tua t ion .  A t  t h e  time of 
the iil-issionts v i s i t  a l l  s t e e l  had been delivered and the major preoc- 
cupation was no longer the supply of raw s t e e l  but the l imita t iol ls  imposud 
by the  s t e e l  fabr icators .  To ease t h i s  problem, it had bezn decided tha+ 
6,200 tons  of s t e e l  s t ruc tures  f o r  the s t e e l  foundry and the forge shop 
would be fabr icaied by the  Heavy Machine Building Project .  Fabricatj.011 
was t o  s t a r t  i n  Idlarch 1965. 

68. The following t ab l e  gives some idea of the  extent  t o  which s t e e l  
fabr ica t ion  was delayed due t o  delays i n  procurement of raw s t e e l :  

Contract 

Grey Iron 
Foundry 

Steel  Foundry 
Forge Shop 
Rough Nachine 

Shop 
F e t t l i n g  Shop 
Gas Producer 

Tlant 

Date of 
Work Order 

July 7/61 
Oct. 3/61 
Oct. 3/61 

Oct .3/61 
July  7/61 

S t a r t  of dork Completion 
according t o  Actual According t o  

Contract S t a r t  Contract 

Julg  10/51 Jan/63 April  1/64 
~ept .22 /61  ~u1/63)  No date  given 
~ e p t .  22/61 ~u1/63) I n  contract  

Sept .22/61 Jan/64) 
July 10/61 May/63 Feb .28/64 

Anticipa-Led 
Ac t u a l  

Completion 

Mar. 1966 
IYar ,1967 
J u l  1966 

Jun 1966 
Play 1966 
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69. Next t o  the  problem of s t e e l  procurement, two major d i f f i c u l t i e s  
were noted which while causing no specif ic  delays ~ o u l d  have done so i n  
the  absence of the  s t e e l  poblem. Before the  s i t e  fo r  the  Foundry Forge 
had been chosen, s o i l  bearing t e s t s  had been undertaken on a sample basis .  
From these  t e s t s ,  it had beeen concluded t h a t  normal concrete f o ~ n d a t i o ~ s  
could be used f o r  the  s t e e l  s t ruc tures  and the  equipment. Later,  when 
extensive subsoi l  invest igat ions  were carr ied out, the  rock formation 
proved t o  be i n su f f i c i en t  t o  bear the  required pressures and p i l e  
foundations had t o  be prepared. This was both more cos t ly  (Rs. 1 - 0  crore 
addi t ional)  and more time-consuming. The spec i f ic  delay due t o  t h i s  
change i n  construction would have been six monkhs. This could have 
been avoided i f  the  s i t e  of the  Fou~~dry  Forge had been s-dtched with the  
s i t e s  of the  Heavy Machine Building Project  or  the  Heavy Machine Tool 
Project .  These s i t e s  showed a so l id  rock formation and the  two other 
projects  d.o not require as high bearing pressures a s  the  Foundry Foj-ge. 

71. A s i g n i f i c a n t f e a t u r e  o f t h e  FoundryForge Project  was t h a t  the 
C~echs  supplied only t he t a s i c  designs and documentation with the  Detailed 
Project  Report; a l l  the  de ta i led  working drawings had t o  Ss made i n  Indis  
with the  ass is tance of the  Czech consultants. This meant t h a t  the  Cor- 
poration had to  create  a Central Design a,nd &awing Office from scrztch 
and had t o  f ind and t r a i n  a la rge  staff of design engineers. It was 
considered t h a t  the  experience gained i n  the  preparation of the  designs 
was worthwhile, even though t h i s  may have cost  time and money. A t :  t he  
time of the l i i s s ion l s  visit, the  jobs f o r  the  Foundry Torge and the  
I-leavy Machine Tool Pro jec t  were v i r t u a l l y  conpleted and the  design 
~ f f i c e  was mainly engaged i n  work f o r  other public sec%or undertakings. 
I n  the  long run the  o f f i ce  and the s t a f f  of design engineers trill be 
required fo r  designing products. 

Project  cos t s  - 
7 .  The Foundry Forge a s  considered i n  1957/58 was expected t o  cost  
some Rs. 20 crores.  At the time of the  ; I i s s ionfs  v i s i t  the  est imate was 
R s .  100 crores,  This increase was, of course, i n  par t  due t o  t h e  ex- 
pansion of the  ~ r o j e c t ,  and the  f a c t  t h a t  c e r t a in  expenditures were not 
included i n  the  or ig ina l  project  report ,  a s  well as t o  increases i n  
o r ig ina l  estimates. then the  Detailed Project  Report ?or the  f i r s t  
stage was accepted by the  Government i n  1960, it was already expected 
t ha t  t h s  o r ig ina l  cost  estimate would be exceeded, mainly f o r  two 
reasons : 

( i )  The estimates i n  the  Detailed Project  Report were worked 
out on the  bas i s  of r a t e s  f o r  c i v i l  engineering works 
prevai l ing i n  1958. 

( i i )  The decision t o  use domestic s t e e l  required a subs tan t ia l  
modification of the  de ta i led  working drawings i n  order t o  
allow f o r  t h e  use of sections ac tua l ly  ro l led  i n  the 
c o ~ n t r y ,  thus inevitably involvicg the use of addi t ional  
tonnage a t  the high in t e rna l  prices.  



72. Following a r e  the  cost  estimates from the Detailed Pro2ect 
Reports up t o  the  l a t e s t  revision i n  Apgust 1963: 

(RS. crores)  

F i r  st and F i r s t  Phase 6,000-ton 
Second Stage of Third Stage Press -- Total 

DPR Estimates 
1960 and 1962 58.L6 15.06 - 63 46 

Revised Estimate 
f o r  budget 
purposes, May, 
1962 6'7.87 

Estimate of 
August 1963 74.60 18-75 6.27 99.62 

Total Increase 16.14 3.69 - 36 . !h 
73. The increase  of about R s .  16 crores  f o r  t he  f i . r s t  and second 
stages i s  a t t r i bu t ed  t o  t l e  foilowing items: 

R s .  c rores)  

( i )  Constrllction costs  : 
Struc tura l  s t e e l  3 .O 
P i l e  foundation 1.0 
Railway s i r l i~lg  5.0 

( i i )  Plant and machinery 
cos t s  

( iii ) Expenditure on t ra ining,  
establishment, foreign 
experts,  e tc .  

Total  16.0 

7k. The increase from R s .  15.06 crores  t o  R s .  15.75 crores  f o r  the  
f irst  phase of the t h i rd  s t a t e  i s  a t t r ibu ted  t o  increases or  addit ional 
expenditures in :  

R s .  c rores)  

(i) Construction cos t s  1.6 

( i i )  Expenditures on t ra in ing ,  
establishment, foreign - 

experts, e t c  . 
Total 



75. A t  the  time of the  i.lission1s visit, the Corporation estimated 
t h a t  c a p i t a l  expenditures i n  l o c a l  and foreign exchange components wou?-d 
be d i s t r ibu ted  annually as follows: 

( i n  R s .  crores) 

76. It may be noted t h a t  t t c  above ~ s t i n l a t e s  contain no provision 
for  the  following items: 

( i )  Cost of land 
( i i )  Cost of township 

( i i i )  Working cap i t a l  
( i v )  I n t e r e s t  during construction, 

especial ly  i n t e r e s t  on deferred 
l i a b i l i t y  fo r  the  supply of plant  
and machinery 

77. The land required fo r  the  project  was given t o  the  Corporation 
f r e e  by the  Government of Bihar. From what the  Corporation had t o  pay 
f o r  the  land nesded fo r  the  township, it can be estimated t h a t  the  cdsts  
would be roughly R s .  0.4 crores  (1,300 acres  a t  R s .  3000 crores)  . 
78. Total  cos t  of the  Ranchi township i s  estjmated a t  R s .  30 crores,  
The tcwnship would serve the  three  projects  located a t  Ranchi and the  
requirements of the Central Administration of the Corporation. A 
share of 35% f o r  the  Foundry Fbrge rdould amoiint t o  approxinately 
Rs .  10.5 crores.  

79. klorking cap i t a l  requirements may be assumed 40% of the value of 
annual output. A t  fill capacity l eve l  of output, t h i s  would anount t o  
Rs. 15.20 crores.  

80. The project  cost  estimate does not inciude i n t e r e s t  payments on 
deferred payment cred5-L~. It is  assumed t h a t  i n t e r e s t  on Government 
loans i s  s imi la r ly  not included on the  grounds t h a t  "the i n t e r e s t  
l i a b i l i t y  i s  a f inancing ~ h a r g e  and should not, therefore,  be made a 
permanent burden on the  c a p i t a l  cost,.ft If i n t e r e s t  during constraction 
i s  calculated a t  105 from the beginning of construction i n  1960/61 c n t i l  
investment has been completed i n  1970/71, it 10~ould amount t o  R s .  68'73 
crores.  



81. I f  these items were included, the  estimated investment costs  of 
the  Foundry Forge would amount t o  R s .  192.15 crores, a s  follows: 

(RS. crores)  

Land 0.4 
Town*ip, including 

land f o r  township 10.5 
Construction 42.47 
Plant  and equipment 57 e l 5  
Working c a p i t a l  16.20 
I n t e r e s t  during con- 

s t ruc t ion  65.73 
-.- 

Total  194.45 

(f ) Expected perforinance -- 
82. A t  the  time of the  i4ission I s v i s i t  the  Corporation expected 
t ha t  the  Foundry Forge Project  would cone i n t o  production gradually, 
rcachj-ng capacity output including the  t h i r d  stage expansion by 1975/76. 
Output a t  t h a t  time t~ou ld  be U6,813 tons, with a projected sa les  value 
of R s .  40.45 crores. The pat tern  and volume of output, the  assumed 
s e l l i n g  pr ices  and t h e  t o t a l  es t imated value of s a l e s  a t  capacity 
oueration a r e  shown i n  t he  following table :  

Product 

Grey i ron  cast ings  
S tee l  cas t ings  
Non-ferrcus cast ings  
Forgings, including those 

from 6,000-ton press  
Grey i r on  r o l l s  
S t e e l  r o l l s  
Forged r o l l s  

Output 
a t  Capacity 

i n  tons 

Assumed 
Sales Prices 
Rupees/tons 

2,000 
2,750 

10, COO 

Value of 
Sa.le s 

Rs. Croran - 

Total 

-- - - - - - - -- 

Sou~ce :  Heavy Engineering Corporation 



83. The basis f o r  the estimated sales  prices i s  not known. The E s s i b n  
was told tha t  deliveries of the Foundry Forge within the Corporation wculd 
be priced so as t o  include a. profi t .  It i s  not known whether the assumed 
prices include an allowance for  protection. It i s  assumed tha t  they do. 

84. Annua.1 operat' ng costs a t  capacity ( excluding depreciation and 
in te res t  on c a p i t a l ) ~ p w e r e  estimated a t  Rs. 25.02 crores, including ar. 
equivalent of R s .  1.20 crores i n  foreign exchange. Depreciation was e s t in~e tc~ l  
a t  R s .  5 crores. The development of output, operating costs and sales ,  as 
envisaged by the Corporation, are  as follows: 

Oht*put i n  
900 tons 5-51 ---- 20.04 41.91 66.72 92.72 llb.52 126.92 lk3.04 145.30 146.1'9 lL66..3i 

(Rs. crores) 
s3.l es 

usl'rldl 1.14 3.58 8.h8 13.82 19.64 2h.58 27.46 31.39 31.84 32.06 ?2 36 

Total 2.59 5.28 8.33 11.78 15.55 19.03 21.05 24.00 24.47 2h.67 25.02 

/1 Sales prices assumed of the Corporation less  20 percent. -- 

- 
1/ In teres t  on working capi ta l  i s  said to  be included. - 
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I V .  Heavy - Machine Tool Project  

(a)  Xistory 

35 In 1954, the  Engineering Capacity Survey Committee was appointed 
uqder the  chairmanship of Professor Thacker t o  assess  the  demand fo r  the  
ra r ious  types of machine too ls .  The committee consisted of representat ives  
of nanufacturers, users,  the  inspecting author i ty ,  the  Development \ling and 
l.,he minis t r ies  concerned. In addition, t h e  services of two foreign experts 
vJore made avai lable ,  A census of the  country 's  machine t o o l  industry under- 
taken previously by t he  Development Ving and covering more than e00 fac tor ies  
was the  bas i s  f o r  t h e  study of the  Thacker Committee. 

d5,  I n  1961, D r .  B. D. Kalelkar, Senior Indus t r ia l  Adviser ( ~ n g i n e e r -  
hg), undertook a review of t h i s  e a r l i e r  study and of the  develo~nlent of the  
:l.~s'nine t o o l  industry. This review included not only medium and l i g h t  
:lacnine t oo l s  but a l so  heavy machine too ls .  It resul ted i n  recomeridatio~ls 
. 'u:~ the  development of a heavy machine t o o l s  industry and suggested specif i -  
,n l ly  a capacity of the order of 7,200 tons t o  10,OCO tons of e lgh t  differ226 
types of machine too ls .  

b7 .  These recommendations f ombed the  bas i s  f o r  the  Government ' s 
decision t o  bui ld  the  Heavy IYachi~e Tool Project .  Since the  heavy ca .s thgs  
rcq~i i rad  fo r  the  manafacture of heavy machine t oo l s  could be convenisntly 
Z i  zwn from the foundry forge, it was decided t o  loca te  the  plant  i n  the  
.rl(*inity of the  E'oundry Forge Project .  I n  November 1960, the  Heavy Engi- 
ncering Corporatbn was entrusted with the  implementation of the  pro jec t ,  

k'6. Since t he  Czech Government had extended a Rs. 23.1 crores  c r e d i t  
1-0 finance among others the  Heavy Machine Tool Project, a contract  was 
~ I g n e d  with t he  Czechs fo r  the preparation of a project  report .  The project  
: ~zs  t o  have a capacity of 1G,000 tons and be designed so t h a t  i t s  capacity 
c.onld be expanded t o  20,000 tons. The types and quan t i t i t e s  of machine t o o l s  
~*$r,ulred were t o  be a s  recommended i n  D r .  Kalelkar ls  report .  The development 
c; the f i r s t  stage was t o  be brcken dotm i n t o  four phases so as t o  s t a r t  
production a s  ea r ly  a s  possible. The project  repor t  was received i n  in-  
stal lments between January and April 1962. It was accepted by the  Government 
cf India i n  M2y 1963, and a contract  f o r  the  supply of machinery and equip- 
~r.srt with the  Czechs was signed subsequently. 

8 5 .  The collaboration agreements with the  Czechs provide f o r  the  
i(??lotring services  and supplies : 

(Rs. lakhs) 
Detailed Project  Report 29.00 
Machinery and equipnent ( f  . o. b. ) 332.50 
Technical cooperation i n  

erect ion of machinery and 
e q u i p e n t  li.25 

Consultancy services  during 
construction and erect ion 32 -47 

Technological documentation 65.76 
Sa la r i e s  of Czech experts 6?. 00 

Total 532 .?8 
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90. With t h e  except ion  of  t h e  ma,chinery ar,d equipment, a l l  t h e  i teins 
a r e  f inanced  under a de fe r r ed  payment arrangement. The machinery and e q ~ p -  
ment a r e  f inanced  under t h e  R s .  23.1 c r o r e s  Got-wnrnent c r e d i t .  The c r e d i t  
on t h e  ou t s t and ing  amount, on which i n t e r e s t  a t  2 '9 has  t o  be pa id ,  is 
repayable  i n  e i g h t  equal  y e a r l y  i n s t a lmen t s ,  s t 3 r t i n g  one y e a r  a f t e r  t h e  
o r e s e n t a t i o n  of  t h e  f i n a l  i nvo ice .  The amounts r epa id  w i l l  be used f o r  t h e  
purchase  of Ind ian  goods; u n u t i l i z e d  balances w i l l  be  converted i n t o  f r e e  
pounds s t e r l i n g .  

Progress  of Cons t ruc t ion  - 
91. Cons t ruc t ion  work on t h e  p r o j e c t  s t a r t e d  on ly  e a r l y  i n  1964. The 
l e v e l l i n g  and grading of t h e  s i t e ,  road cons t ruc t ion ,  sewerage were complet,t 
a t  t h e  t ime of t h e  P l i s s ion t s  visit i n  January 1965. Also, a t  t h a t  time, 
c o n t r a c t s  had been awarded f o r  t h e  main p roduc t ion  bu i ld ings  a s  w e l l  as 
var ious  a n c i l l a r y  bui ld ings ,  and work on t h e  foundat ions of t h e  main Sllildfnjis 
wzs under way. It was expected t h a t  %he cons t ruc t ion  work would be complete!! 
by t h e  end of 1966, and tha.t p roduct ion  of t h e  f i r s t  phase  would s t a r t  ir! 

1967. The whole p r o  jet% was expected t o  be completed by 19681'69. 

92. Even though cons t ruc t ion  i s  s t i l l  a t  an  e a r l y  s t age ,  a  substant ia:  
por8 t ion  of t h e  equipment had a l r e a d y  been shipped. O f  t h e  t o t a l  supply. of 
machinery and equipment from Czechoslovakia,, vh ich  amounts t o  nea.riy- 502 of. 
t h e  t o t a l  requirements,  machinery worth R s .  129.94 la.khs (about  LO:': of Czech 
p r t i o n )  had been shipped a.t t h e  end of Kovember 196L. 

93. A delay o f  about  s ix  months seems t o  have been due t o  t h e  l a t e  s t a r t ,  
c f  cons t rnc t ion .  It was hoped t h a t  t h e  cons t ruc t ion  o f  t h e  p r o j e c t  would b? 
speeded xp by e r e c t i n g  equipment s imultaneously a s  and when t h e  bu i ld ings  w c l ~  
completed. Bas i ca l ly ,  t h e  p r o j e c t  f a c e s  t h e  same problems as t h e  Foundry 
Forge P r o j e c t ,  i . e . ,  t h e  s t r u c t u r a l  s t e e l  has  t o  be procured domest ica l ly  
and t h e  d e t a i l e d  working drawings and designs ha.~e t o  be made i n  I n d i a .  T ie  
p r o j e c t  1 , r i l l  b e n e f i t ,  however, from t h e  development of t h e  o t h e r  t v o  
p r o j e c t s  a t  Ramchi. The Heavy F'la.chine g u i l d i n g  P l a n t  w i l l  p rovide  most cl' 
t h e  s t e e l  s t r u c t u r e ,  hopefu l ly  dur ing  t h e  course  of 1965; t h e  des ign  o f f i c y  
of t h e  Foundry Forge P r o j e c t  w i l l  be i n  charge of t h e  d e t a i l e d  designs.  

( c )  Pro.ject Costs  

9 4 .  The Deta i led  P r o j e c t  Report submit ted by t h e  Czechs t o  t h e  
Ind ian  Government i n  A p r i l  1962 inc luded  a n  e s t i m a t e  of R s .  18 .SO c ro re s  
f o r  t h e  investment  r equ i r ed  "within t h e  fenced a r e a  of t h e  p l a n t " .  Many 
i tems  were excluded f r ~ m  t h i s  f i g u r e ;  a. comprehensive e s t ima te  o f  t h e  
t o t a l  p r o j e c t  c o s t s  made i n  September 1962 s e t  t h e  f i g u r e  a t  R s .  26.05 
c ro re s .  This  e s t ima te  r f a s  reduced i n  June 1953, t o  R s .  23.31 c r o r e s .  The 
t ~ o  e s  tirna t e s  were as f ollor~rs : 



(RS. c rores )  

Original  Revised 
Estimate (1962) - Estimate ( 1 9 5 2  

Payments t o  col laborators  
f o r  p ro jec t  repor ts ,  con- 
sultancy, e t c  . 4-15 3.87 

C iv i l  construction 4.29 4.39 
Erection of plant  and 

equipment .78 .78 
Plant  and machinery 14-56 12.30 
I~iscel laneous  2.27 -- 1.97 

Total  26.05 23.31 

5; The reduction of R s .  2.74 c rores  was a r e s u l t  of negotiakions 
v i t h  the  Czech agencies t o  br ing down the  p r ices  of plant  and equipment 
a s   ell a s  of t he  various services.  

96. A t  the  time of the  i ,5ssion1s v i s i t ,  the  Corporation expected the  
2 x j e c t  t o  be completed by 1?70/71, according t o  the  following schedule: 

1961/65 1965j66 1?66/67 1907/68 1968/69 ;?69/?0 1970/71 Total  

(RS. crores)  
Fareign 

axchange 2.80 1 1.99 0.80 2 . 1  0.74 0.42 13.35 

97. The above estirna+,e, it may be noted, does not provide f o r  t he  
following : 

(I) The cos t  of the land required f o r  the  Heavy Machine Tool 
Project: The land cos t  can be estimated roughly a t  
R s .  0.20 crores. 

( i i )  The cos t  of the  township a t  Ranchi: Total  cost  of the  
township is  estimated a t  R s .  30 crores.  If a share  of 
15% is  assumed f o r  t he  Heavy Machine Tool Project, t h i s  
would amount t o  R s .  4.50 crores.  

( i i i )  SJorking cap i t a l :  Requirements f o r  working c a p i t a l  may 
be assurned at LO$ the  value of annual output. A t  f u l l  
capacity l eve l  of output, t h i s  r~ould amount t o  R s .  3.91 
crores.  

( i v )  I n t e r e s t  during construction: I f  i n t e r e s t  during con- 
s t ruc t ion  i s  calculated a t  10% from the  beginning of 
construction i n  1964/65 u n t i l  investment has been com- 
ple ted i n  1970/71, it would amount t o  R s .  13.20 crores. 



98. If t h e s e  i tems a r e  added t o  t h e  o f f i c i a l  investment es t imate ,  
p r o j e c t  c o s t s  i n c r e a s e  t o  R s .  45.12 c ro res ,  a s  fol lows:  

Land 
Township 
C i v i l  cons t ruc t ion  
P l a n t  and equipment 
Erec t ion  of equipment 
Consul tan t  f ees ,  e t c .  
Miscellaneous 
Working c a p i t a l  
I n t e r e s t  during cons t ruc t ion  

T o t a l  

(RS. c rores)  
0.20 
4 -50 
4-39 

12.30 
0.78 
3.87 
1.97 
3.92. 

( d) Expected Performance --- ..c 

99. A t  t h e  t ime o f  t h e  Mission 's  visit i n  January 1965, t h e  Corporat lon 
expected t h e  p r o j e c t  t o  reach  f u l l  capac i ty  ou tpu t  of  10,000 tons  by 1971,/72. 
The va lue  o f  this ou tpu t  was es t imated  t o  be R s .  9.77 c ro res  on t,he b a s i s  
of  p r i c e s  f o r  corfipa.rable products  imported from Czechoslovakia valued 
on a c . i . f .  bas i s .  The ~ p e r a t i n g  c o s t s  (excluding deprec ia t ion  and i n t e r e s  5 
3r r e t u r n  on investment)&/ of producing t h i s  output  was es t imated  a t  
R s .  6.64 c ro res ,  i nc lud ing  an  equiva lent  o f  R s .  2.5 c ro res  i n  f o r e i g n  
exchange. Depreciat ion was es t imated  a t  R s .  1.30 crores .  The Corporatiori  
p r o j e c t i o n s  of  output ,  s a l e s  and ope ra t ing  c o s t s  were a s  f o l l ~ w s :  

Output ( i n  tons)  - 1,788 2,435 5,278 5,811 6,896 lo,lC3 - 

Sa les  
( i n  R s .  c ro res )  

1.13 1.82 4-32  4.75 6.18 9.77 

Operat ing c o s t s  : 
Foreign exchange 1.00 1.00 1.00 1.50 2 .OO 2.53 
Local  0.52 - - 1-44 2.71 3 0 5  - 3.26 - Ji* - .LL -.- 

Tota l  1.52 2 -44 4.05 4.21 5.26 6. SQ 

1/ Including i n t e r e s t  on working c a p i t a l .  - 



V. The Economics of the  HEC Projects  - 

100. In  t h i s  sec t ion  an  attempt i s  made t o  work out some of the  economic 
implications of the  four HEC p ro jec t s  ba,sed on t h e  data  given i n  the  precedj-2;. 
sec t ions .  The r e s u l t s  must necessar i ly  be tentat i-re.  IJe believe the  dati: 
given us by t he  Corporation on the  expected schedule of f c t u r e  output and 
02erating costs  t o  be on t h e  op t imis t i c  s ide .  Capacity output  w i l l  probab3-y 
be achieved l a t t e r  and a t  higher cost .  On the  other  hand we hz.ve no basis  
t o  judge the  est imates of s a l e s  p r ices .  I n  some cases we have assumed the  
p r i c e s  gi-ren us by the  Corpora.tion included an a,llowance f o r  a. 20 percent  
t a r i f f  a s  t h i s  seemed consis tent  with t h e  way the  estimates were presented. 
I n  other cases 1:here i t  was s o  ind ica ted  we have taken the  p r i c e s  t o  be 
t he  cos t  of imports c . i . f .  Indian por t s .  TzJithout more information than was 
ava i lab le  t o  u s  it has not been poss ib le  t o  check the  rea.sonableness of 
t h e  p r i c e  a.ssunrptions. On t he  other  hand we have used a l t e r n a t i v e  assumptLo?s 
i n  some calcula t ions  so  tha.t the  e f f ec t  of changing the  p r i c e  can be seen. 

101. '.Je have made three  s e t s  of ca lcula t ions .  The f i r s t  i s  a calculat,lor: 
of the  i n t e r n a l  ra-te of r e t u rn  - a  measure of the  r e tu rn  on the  i nves t ce r t  
i n  the  p ro jec t .  The second i s  a calcula t ion of one 2spect of import saving 
associated with t he  p ro jec t ,  namely, the  number of years required befcre tflc 
savings i n  foreign exchange exceed t he  costs  i n  fore ign exchange. The 
t h i r d  ca lcu la t ion  a l s o  focusses on the  fore ign exchange aspect .  1% i n d i c a h s  
what exchange ra.te adjustment r~ou ld  be required t o  enable each p ro j ec t  t o  
earn a  givec re tu rn  - i n  this case 10%. 

( )  The i n t e r n a l  r a t e  of r e t u rn  

102. The i n t e r n a l  r a t e  of r e t u rn  i s  a. measure of the  re tu rn  t o  the  
en te rpr i se  on i t s  invested c a p i t a l  over i t s  l i f e .  It i s  based on a  
schedule of cash expenditures and r ece ip t s  from t h e  s t a r t  of construction 
t o  t he  end of the  l i f e  of t he  p ro jec t .  It i s  t he  i n t e r e s t  r a t e  uhich equates 
the  present  value of t he  two streams. I n  our ca lcula t ions  i t  has been 
assumed tha.t: 

( i )  Ca.pacity production can be reached on schedule, production can be 
maintained a t  capacity f o r  the  r e s t  of the per iod and a l l  production 
can be sold .  

( i i )  The official investment estima.tes of R s .  k3 crores f o r  HTfBP, 
R s .  29.3 crores f o r  CTQ@, R s .  99.63 crores fo r  FFP, and 3s. 23.3 
crores f o r  HXTP a r e  used, i. e. investment i n  land amd townships 1s 
excluded. It i s  a.ssumed t h a t  the  f igures  f o r  mater ia l  inputs 
prcvide f o r  w o r k i ~ g  ca.pita.1 requirements. 

( i i i )  Annua.1 replacement needs a r e  unformly estimated a t  1 percent  on t he  
cumulative value of investment i n  construction and a t  2 percent  on 
the  cumulative value of investment i n  p l an t  and equipment; a  rr,t.;u;. 
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replacement of 25 percent  of the  value of p l a n t  and equipment i s  
assumed a t  a  time between 10 and 12 years  a f t e r  the  s t a r t  of prc- 
6uction. 

( i v )  The l i f e  of t h e  four  p r o j e c t s  i s  assumed t o  be 20 years from the  
s t a r t  of  production a t  t h e  end of which s t o r e s  and buildings a r e  
valued a t  cos t ,  a.nd p l a n t  and equipment a t  40 percent  of t h e  
o r i g i n a l  value. 

103. The i n t e r e s t  r a t e s  a t  which the  p r e s e n t  value of  the  stream of 
cos ts  i s  equal  t o  t h e  p resen t  value of t h e  stream of revenues has been 
ca lcula ted  f o r  two l e v e l s  of output p r i c e s  f o r  each p ro jec t .  One l e v e l  
i s  20 percent  higher than the  o ther .  We assume t h e  lower t o  represent  t h e  
l e v e l  of  import p r i c e s  c.5.f .  Indian por t s  though t h e  a c t u a l  l e v e l  may be 
d i f f e r e n t .  The r e s u l t s  a r e  a s  follows: 

I n t e r n a l  r a t e  of r e tu rn  
- - m y _ _  

Output valued a t  Output va 111.ed a > 
import p r i c e  import p r i c c  

plus20ger~e~n-.- 

Heavy Machine W l d i n g  0 % 1 C  F 

Coa.1 Mining MachFnery 1 d 12 5 

Foundry Forge 1 $ 7 % 

Heavy Machine Tools 6 $ 11 $ 

( b )  Time reaxired  f o r  ne t  savings of  fore ign e x c h a n ~ e  

104. I n  t h e  fol lowing calcula t ions  t h e  stream of d i r e c t  fore ign exchang2 
cos t s ,  both c a p i t a l  and cperat ing,  required t o  produce t h e  product i s  
compared with t h e  cos ts  of importing t h e  same product according t o  t h e  same 
schedule. The p r ices  used a r e  t h e  assumed import p r i ces .  In  order  t o  
compare t h e  two strea.ms it i s  necessary t o  discount them t o  a common t i n e  
period.  A discount r a t e  of 10 percent  i s  used f o r  t h i s  purpose. On th%s 
bas is  t h e  po in t  i n  time when t h e  p resen t  value of t h e  s t r e m  of savings 
f i r s t  exceeds t h e  p resen t  value of t h e  stream of cos ts  i s  determined. 
The r e s u l t s  a r e  shown i n  the  fol lowing t ab le .  I f  i n d i r e c t  fore ign exchange 
cos ts  such as  t h e  fo re ign  exchange purchases of  l o c a l  suppl ies  were inchid33 
t h e  per iod of time would have been longer; a  lower i n t e r e s t  r a t e  would 
shor ten  t h e  period. 



Heavy Machine Bui ld ing  

Coal Mining Machinery 

Foundry Forge 

Heavy Machine Tool 

Time when d i r e c t  n e t  Elapsed t ? - m 2  

f o re ign  exchange sav- a f t e r  s t a r t  of 
A cons t ruc t ion  

( c )  - I n p l i e d  excha.nge r a . t e  ad-justment - 
105. Low r e t u r n s  on investments a r e  sometimes defended by t h e  argument 
t h a t  s i n c e  f o r e i g n  exchange i s  undervalued a  h igher  value should be given 
t o  output  than  i t s  d i r e c t  c o s t  i n  f o r e i g n  exchange a t  t h e  o f f i c i a l  r a t e .  
It a l s o  fol lows t h a t  t h e  fo re ign  exchange c o s t s  of  product ion should a l s o  
be increased ,  hc~~lever ,  on balance such a n  i n c r e a s e  w i l l  gene ra l ly  a f f e c t  
t h e  output  s i d e  more s t rong ly .  I n  t h e  foLlowing c a l c u l a t i o n s  we have deter.-  
mined t h e  exchange ra . te  a.t which a  19  pe rcen t  r e t u r n  on investment  (inc7udi:lg 
w o ~ k i n g  c a p i t a l  and i n t e r e s t  dur ing  cons t ruc t ion  but  excluding tormships) 
brould be earned on t h e  b a s i s  of annual  cos t s  and product ion  a t  capac i ty  
opera.tion. Output has  been valued a t  assumed import p r i c e s .  

Implied Exchange Rate Implied 
R s .  p e r  $ -- Premium 

Heavy Machine Building 

Coal Mining Machinery 

Foundry Forge 

Heavy Ilachine Tools 
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VI. CONCLUDING OBSERVATIONS 

106. On the  bas i s  of the  experience thus f a r  with the  projects  of the  
Heavy Engineering Corporation and the  prospects as  they appear today, the  
following general comments may be made: 

( i )  The source and a v a i l a b i l i t y  of foreign c a p i t a l  have played a very 
important p a r t  i n  determining the  concept and design of the  pro jec t s  
and the  timing of t h e i r  execution. In  pa r t i cu l a r  the  ava i l ab i l i t y  
of c r e d i t  from the USSR appears t o  have been the  decisive fac tor  
i n  the  Indian Government's se lec t ion  of the  Russian proposal f o r  a 
l a rge  integrated heavy engineering complex i n  p r e f e ~ ~ e n c e  t o  tine 
more modest approach recommended by U.K. experts and endorsed by 
a committee of Indian i n d u s t r i a l i s t s .  Similarly both the  extent 
and the  timing of the  expansion of the  or ig ina l  p ro jec t s  has been 
determined i n  la,rge p a r t  by the  a v a i l a b i l i t y  of foreign c red i t .  
In  these decisions technical  and economic considerations have 
played a secondary role .  

( i i )  The pa r t i cu l a r  arrangemeats under which collaboratior, has been 
carr ied out has had an important e f f ec t  on the  implementation cf the  
projects .  Projects  f o r  which the  foreign collaborator supplied 
the  de ta i led  designs and close engineering supervision together 
with t he  equipment and the e s sen t i a l  construction materials  have 
been implemented much more rapidly  than projects  which had t o  re ly  
on indigenous engineering services and construction materials .  

( i i i )  On the  basis of t he  Corporation's estimates of fu ture  output s a l e s  
and costs  the  re turns  earned on the  pro jec t s  w i l l  be qu i te  modest. 
A very important f ac to r  i n  these calculat ions  i s  the  l eve l  of 
product p r i ce s  assumed. In  a l l  cases 'except where indiceted other- 
wise we have assumed the  pr ices  used by'the Corpora.tion included 
a 20 percent allowance f o r  protection.  A t  t h i s  l e v e l  the  returns 
range from 7 t o  12 percent. I f  p r ices  a r e  assumed 20 percent lower 
re turns  a r e  v i r t u a l l y  eliminated except i n  the case of the  Heavy 
Machine Tool Project  which would show a r e tu rn  of 6 percent. 
Although our information on pr ices  and products i s  not sufficierLt. 
t o  say with assurance what the  l eve l  of import p r ices  should be 
f o r  the products t o  be produced i t  i s  c lear  t h a t  the  re turns  a r e  
very sens i t ive  t o  var ia t ions  around the  l e v e l  assumed by the  
Corporation and t h i s  l eve l  produces only modest returns.  

( i v ) ~ -  Although the  re turns  projected a r e  on t he  low side,  the  projecti.or.s 
of production, costs, and sa les  do not appear t o  take i n t o  account 
su f f i c i en t ly  the  problems of production.  the^; a r e  problems ra ised 
by the  great  differences i n  the  r a t e  of progress of closely inters- 
r e l a t ed  pro jec t s .  I n  pa r t i cu l a r  the  production of the  Heavy 
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Machine Building Project  i s  bound t o  be affected by the delays 
i n  s e t t i n g  up the  Foundry Forge which i s  intended t o  supply i ts  
requirements of heavy forgings. There a,lso a r e  bound t o  be 
problems involved i n  achieving the  proposed levels  of  output a t  
the  leve ls  of qua l i ty  required. Although these difficulties w i l l  
no doubt be overcome i n  time they w i l l  r e s u l t  i n  reducing the 
re turns  f o r  t he  projects .  

(v) In  addit ion t o  the problems of production, there  a l s o  may be 
problems with sales .  Li t t le  a t ten t ion  has been given by the 
Corporation t o  marketing problems. The management seems t o  r e l y  
a good dea,l on the f a c t  t h a t  many of the po ten t ia l  customers are 
i n  the  public sec tor  and could be compelled, i f  necessary, t o  buy 
from the Corporation. However, the  problems of meeting spec i f ic  
requirements of pa r t i cu l a r  p ro jec t s  where imported equipment i s  
already i n  place may pose some obstacles a t  l e a s t  i n  the  near 
future .  
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NOTES ON RECENT DETLELOPMENTS I N  THE FXRTILIZER INDUSTRY 

1. The need f o r  and con t r ibu t ion  of f e r t i l i z e r  t o  t h e  economic 
development of Ind ia  i s  discussed i n  t h e  Agr icu l tu ra l  Report. From an 
i n d u s t r i a l  s tandpoint ,  t h e  problem i s  t o  manufacture it i n  adequate 
q u a n t i t y  t o  meet t h e  demands of t h e  a g r i c u l t u r a l  s ec to r .  On t h e  
a g r i c u l t u r a l  aspect ,  i n  summary, t h e  t a r g e t  of demand f o r  t h e  Third 
Plan was 1 m i l l i o n  t o n s  of n i t rogen a n ~ u a l l g  f o r  1965-66. The pro- 
duct ion  capac i ty  t a r g e t  vas e s t ab l i shed  a t  1 m i l l i o n  t o n s  of nitrogei? 
with an a c t u a l  production t a r g e t  of 800,000 tons.  There w i l l  be a 
s u b s t a n t i a l  s h o r t  f a l l  i n  a l l  of these  t a r g e t s .  

2. Our d i scuss ion  .isill be p r imar i ly  l i m i t e d  t o  t h e  manufacture of 
n i t rogen f e r t i l i z e r .  There a r e  a t  present  no known economi.ca1l.y e x p l o i t -  
a b l e  resources  of potash i n  India;  a l l  potash must be imported. Phos- 
phorus i s  a l s o  not  a v a i l a b l e  dcmestical-ly and phosphate rock o r  phosphate 
i n  o ther  forms myst  be impel-ted a s  well .  The simple conversion of phos 
phate rock t o  superphosphate f e r t i l i z e r  is  not  d i f f i c u l t  nor h ighly  
c a p i t a l  i n t ens ive ;  i n  general ,  superphosphate p l a n t  capaci ty  approx- 
imately balances p resen t  demands and a d d i t i o n a l  p l a n t s  can be b u l l %  
rap id ly  and economically a s  t h e  market grows. Phosphate may alsf ,  be 
combined with n i t rogen  a s  a  complex f e r t i l i z e r  and t h i s  is done bormally 
i n  t h e  same p l a n t  where t h e  n i t rogen is manufactured; our d i scuss ion  of  
n i t rogen f e r t i l i z e r  p l a n t s  w i l l  t h e r e f o r e  be p e r t i n e n t  i n  scme cases  t o  
phosphate production which w i l l  be c a r r i e d  out  a t  t h e  sane p l a n t  and 
conbined with n i t rogen  a s  complex f e r t i l i z e r .  

3. Production, imports and d i s t r i b u t i o n  of n i t rogen  f e r t i l i z e r  i n  
r ecen t  yea r s  may be sunmarized a s  fol lows:  

Tditroaen F e r t i l i z e r  

Produced i n  Ind ia  Imported Distr ibuhed 
(Thousands of Tons as Nitrogen) 

1959-60 84 
1960-61 11 2 
1961-62 154 
1962-63 194 
1963-64 219 
1964-65 238 
1965-66 (est imated)  325 

4. A s  may be seen, consumption i n  1965-66 may a p p r o x h a t e  about 
68% of t h e  Plan t a r g e t  of 1 m i l l i o n  tons;  while production w i l l  prob- 
ably be o n u  about LO% of t h e  t a r g e t  of 800,000 tons .  A s  w i l l  be  
disccssed  belov, p l a n t  capac i ty  w i l l  probably amount t o  about 6a% of 
the  t a r g e t  of  1 m i l l i o n  tons .  
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Local production has only s a t i s f i ed  about ha l f  of the t o t a l  demand 
within India and i n  recent years subs tan t ia l  quari t i t les of f e r t i l i z e r  
have been imported t o  make up t h e  balance. It shou3.d a l s o  be s ta ted  
t h a t  there  were subs tan t ia l  shortages of fertilizer u n t i l  the  year 
1963-64 and t h a t  consumption might have been higher had more fe r t i -  
l i z e r  been available.  A t  the  present time, it i s  probable t h a t  the 
demand f o r  f e r t i l i z e r  i s  appreciably higher than the  amount ac tua l ly  
d i s t r ibu ted .  The use of f e r t i l i z e r  i s  l imited by the  inadequacy of the 
d i s t r i bu t ion  system and the financing available.  These aspects are  
covered i n  the  Agricultural  Report. 

5. The establishment of the  f irst  sizeable f e r t i l - i z e r  plant  i n  
India came i n  1951 when the  Government-owned Sindr i  F e r t i l i z e r  Plant 
went i n t o  production. There was a l so  some modest production from a 
very small plant  i n  Wsore, a modest sized plant  i n  Kerala and a s  by- - ons . product of coke oven operat; 

5.  During the  second Five-Year Plan, one plant i n  the  pr ivate  
sec te r  was completed which produced ammonium chloride fo r  f e r t i l i z e r  US? 

a s  a by-product. I n  the  public sector ,  the  Nangal f e r t i l i z e r  factory 
was completed i n  ear ly  1961 and vork was s t a r t e d  on the  Rourkela and 
Nejrc-eli f e r t i l i z e r  projects .  The last two mentioned projects  have 
ac t ca l l y  been completed i n  the t h i rd  Five-Year Plan, Rourkela currentLy 
i s  i n  l imited production and Neyveli i s  expected t o  go i n t o  p r o d ~ c t i o n  
during 1965. 

The F e r t i l i z e r  Program - Third Five Year Plan 

7. For the  t h i r d  Five-Year Plan an ambitious program was l a i d  out 
t o  increase production from the  100,000 tons of nitrogen leve l  current 
i n  1960-61 t o  the 1 mill ionton l eve l  proposed f o r  1965-46. A s  a  basis  
for  t h i s  expansion, s tudies  had been made i n  t he  l a t t e r  half of the 
1950's and recommendations had been drawn up t o  provide a t  l e a s t  one 
major nztrogen f e r t i l i z e r  plant i n  each of the major S t a t e s  of India.l/  
The decision t o  locate  one or  more f e r t i l i z e r  plants  i n  each State was 
made on p o l i t i c a l  grounds ra ther  than economic since some of the  S t a t ~ s  
had. no desi rable  locations from a raw materials  resources aspect  nor 
could adequate markets be expected t o  be developed i n  a reasonable 
time t o  take t he  plant  productions planned. (For example, a plant 
with a capacity of 80,000 tons of nitrogen was proposed f o r  Rajasthan 
which had no economic l oca l  source of carbonaceous raw mater ia l  and 
where f e r t i l i z e r  used i n  1961-62 amounted t o  only 5,000 tons of nitrogen, 
Another l a rge  plant  was planned f o r  Madhya Pradesh where f e r t i l i z e r -  
usage amounted t o  6,500 tons of nitrogen i n  t he  same year.) 

- 
1/ Studies made by the  F e r t i l i z e r  Technical Cormnittee s e t  up i n  1959 - 

f o r  t he  purpose of determining t h e  bes t  locat ion f o r  a fe r t i l i ze :  
p lant  i n  each s t a t e .  
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8. The s t a t u s  of the  fertilizer industry  a t  t h e  s t a r t  of the Third 
Plw- and the  proposals included i n  the Plan a r e  a s  follows: 

?K krogen Capacity S ta tus  
Tlant 
P 

Sta t e  - Gwners'nip - rons Annually 
--_U_I 

i n  1965 -- 
Exist ing P lan t s  - 1961 

S indr i  Bihar G overmnent 117 
Alwaye Kerala Govermnent 20 
Nangal Pun jab Government 80 
By-products, e t c .  Various Pr iva te  & Gov. - 2 5 

Capacity a t  S t a r t  of Plan 

F lan t s  %ecificall.? Included i n  'Third Plan 

Operatlng 
O?erating 
Operating 
Operating 

Publ-ic Sector 

Rourkela Orissa Governinent 120 Operating 25-35:; 
Ne;?~-eli iladras Government 70 Wing i n t o  productVi* JE 

T r  onbay iIaharashtra 11 90 Going i n t o  p r o d u c t i . ~ ~ ~  
Narzq) k s s a  Government 33 Complete end 1966 
Gorakhpur U t t e ~  Government 80 Complete 1367 
Uridef ined 80 

FrFvat,e Sector 

Ennore Madras Pr iva te  
Vishakhapatnarn -9ndhra Pr iva te  
Kothagudern And la  Pr iva te  
I t a r s i  T ;a dhya Pr ivate  
Hanumangarh Rajasthan Pr ivate  
Dur gap us Bengal Xixed 

Expansions & Coke Ovens Primarily Govt . 
Total  Specific Plants  i n  Plan 
Total  Capacity - end of Third Plan 

Other P lan t s  Under Consideration f o r  Third Plan 

8 I n  operation 
80 Complete 1967 
80 Complete possibl.:~ 1968 
50 Supcrcoded by Kor':,~ 
80 S t i l l  under InvesLigtc. 
58 Awaiting f i name 

60 Corriplete r11id-1965 - 

Baroda 
i4angalore 
Tuticorin 
Kayna 

Gu j a r a t  Zixed 
Kysor e Pr iva te  
Madras ? 
Xaharashtra ? 

96 Complete 1967 
70 
" 

? 

9 .  Nitrogen f e r t i l i z e r  capacity a t  t h e  s t a r t  of t he  t h i r d  Five-Year 
?lan %as approx i~a te l j r  242,000 tons annually. T h i s  capacity was 
supplemented up t o  liarch 1965 by t ne  completion of the  Rourkela Plant  t . ~ i t l ~  
a capacity or" 120,000 t o n s  of nitrogen ( a c t u a l  operetions a r e  a t  much 
lower l e v e l s  a s  v i l l  be explained l a t e r j ,  t h e  Ennore Plant  i n  the  privat.c 
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sector  with a capacity of s l i g l ~ t l y  over 8,000 tons, and minor expansions 
and inzreased coke oven by-products of so met hi?^ over 10,000 tons of 
nitrogen annually. Total  capacity therefore  was s l i g h t l y  over 370,006 
tons of nitrogen a s  a t  the  end of the  four th  year of the  Third Plan. 

10. Two p lan ts  a r e  current ly  going i n t o  production i n  India. The 
first of these i s  the  Neyveli Plant which i s  a carry-over from the second 
Five-Year Plan. This plant i s  expected t o  s t a r t  production during 1965 
and has been vas t ly  delayed from i t s  or ig ina l  completion date  estimated 
i n  1962, as  >?ill be discussed l a t e r .  

11. The second plant which w i l l  be s t a r t i n g  up i n  t he  immediate 
future  i s  the  Trombay P l v l t  which was planned during the  second Five- 
Year Plan, and f o r  which spec i f ic  engineering was s t a r t ed  and bids  were 
tendered i n  1959. In  addit ion t o  these two b ig  plants ,  addi t ional  
cagacity ~ c i l l  be added through the  expansion of t he  A1.waye Plant and 
increased by-products production which w i l l  add about 60,000 tons i n  
zo ta l .  Total  capacity a t  the  end of the t h i r d  Five-Year Plan should 
therefore  be about 590,000 tons of nitrogen annually but production ~5.11 
probably not be more than 325,000 tons primarily beczuse production a t  
Rourkela i s  l imited and about 200,000 tons of the  capacity w i l l  only be 
s t a r t i n g  up o r  have operated l e s s  than one year. 

12. A s  f a r  a s  increase In  production of fer t i l izer  goes, the  thj-rd 
Five-Year Plan has f a l l e n  f a r  shor t  of i t s  objectives.  

13. The f i r s t  question which might be asked i s  whether t he  objective 
was too high; was t h e  goal un rea l i s t i c  and impossfble t o  reach under any 
reasonable s e t  of circumstances? The answer t o  t h i s  i s  no; t he  goal cou.i3. 
have been reached had the t a sk  been approached properly. Observing 
t h a t  the  Plan proposed t o  quadruple capacity i n  f i v e  years, it might Se 
concluded t h a t  r i t  was too ambitious. But the  base t o  be quadrupled was 
r e l a t i v e l y  small, ar.d such a conclusion i s  not jus t i f i ed .  A t  the  s t a r t  
of the  Flan, construction was well  under way on two la rge  plants  and 
had been s t a r t ed  a t  a th i rd .  I f  project  execution had been e f f i c i en t ,  
more than ha l f  of the  goal would have been met a t  the Plants  halfway 
mark. I n  addit ion,  projects  ~ . ~ h i c h  w i l l  br ing t o t a l  capacity t o  about 
900,000 tons of nitrogen are  currentlyL/ under construction and a l l  of 
these should be completed by the  end of 1967. This, plus one or two 
other plants  planned f o r  years but not y e t  under r e a l  construction would 
have f u l f i l l e d  tine goal, A l l  of the  plants  under construction could 
have been completed a t  l e a s t  two years ea r l i e r ;  t h a t  is,  within the  
Third Plan period, i f  they had been s t a r t ed  without t h e b n g  delays i n  
Government before decisions were made and i f  project  execution had been 
reas  onably well  managed and delays due t o  adverse governmental ac tioils 
( s t e e l  a l locat ions ,  slow issuance of import l icenses ,  e t c . )  had been 
avoided ,, 

1/ X t  the time of the  PKssionls visit, Spring 1965. - 



14. The r e l a t i v e  achievement of the  Plan objectives f o r  the  
f e r t i l i z e r  industry is  perhaps the  poorest f o r  any indus t r i a l  sector.  
An important fac tor  i n  t h i s  f a i l u r e  would appear t o  be the  extent and 
nature of the  Cavernment's involvement i n  the  indilstry. I n  t h i s  
respect, the industry d i f f e r s  from many others.  Government involvement 
i n  t h i s  case has two aspects. F i r s t ,  Government corporations, the  
Fertilizer Corporation and others, have been entrusted with the  major 
share of the  respons ib i l i ty  t o  provide new plants.  A s  w i l l  be discussed 
l a t e r ,  the  implementation of Government projects  has been very slow. 
Second, t he  industry which includes both Government p lmt  s and pr ivate  
firms, operates under a system of pr ice  and d i s t r i bu t ion  controls .  
These controls have prevented expected p r o f i t s  t o  pr ivate  entrepreneurs 
f r o m  being su f f i c i en t ly  high t o  a t t r a c t  finance quickly f o r  the po ten t ie l  
pr ivate  plants.  

15. From a s t a t i s t i c a l  aspect, the  f a i l u r e  of the f e r t i l i z e r  industry 
stands out more than t h a t  of the other indus t r ies  i n  which public sector  
companLes have a subs tan t ia l  par t .  For example, the  growth of many s~lra!.l 
un i t s  i n  the  pr ivate  sector  electrical equi~ment f i e l d ,  masks t o  some 
extent  the  f a i l u r e  of the Government's Heavy E lec t r i ca l s  p r o j e c t . t o  pro- 
dace as  p l a n ~ e d .  I n  the f e r t i l i z e r  industry, projects  a r e  few i n  number 
but very large.  Slowdown of a few projects  strongly a f f ec t s  the  per- 
formance of the  industry a s  a whole. The lagging performance of the  
puSlic sec tor  p ro jec t s  i s  discussed below. I n  the pr iva te  sector ,  cnly 
a ferr entreprencilre W O ~ R  given indus t r i a l  l i censes  t o  develop plants,  
thus l imi t ing  competition t o  put up the  projects ,  These entrepreneurs 
have had d i f f i c u l t y  i n  developing finance f o r  projects  ~zrhich have 
l imited p r o f i t  po ten t ia l  due t o  pr ice  controls.  

16. The reasons f o r  not f u l f i l l i n g  Plan objectives may bes t  be 
i l l u s t r a t e d  by gcing through the various projects  which were specif ic-  
a l l y  included i n  the  Third Plan and out l in ing a few of the occurrenc2s 
which have taken place. The f i r s t  p lant ,  Rourkela, was completed during 
the  Third Plan but the  ac tua l ly  constructed capacity cannot be u t i l i z ed .  
Actual operations run a t  25-35$ of capacity due t o  the shortage of gas 
from the Rourkela s t e e l  plant .  Although t h i s  s i t ua t i on  has been known 
f o r  a t  l e a s t  two years, a s  a t  the  time the mission l e f t  India nothing 
had been done, but s tudies  were being carr ied out, This i s  an e x c a l l ~ n t  
example of the  lack o r  appreciation of the cost  of time i n  Indian 
bureaucracy, There i s  a cost  t o  the economy of approximately US$1 
mil l ion per month i n  foreign exchange t o  purchase f e r t i l i z e r  which might 
otherwise be produced. Tne t o t a l  foreign investment cost, about $2.1 
mill ion,  f o r  the  f a c i l i t i e s  needed could be saved i n  about one and a half 
months a t  t h i s  r a t e .  

17. The Neyveli Plant was included i n  the  second Five-Year P lan  
a s  well.  This plant  u t i l i z e s  l i g n i t e  a s  i t s  basic raw m a t e ~ i a l  and was 
t o  be completed ir. 1962. I n  f a c t  one of the ]fission members v i s i t ed  tha 
plant i n  1962 and much of the  machinery had been delivered one year 
previously, i . e . ,  1961. Government made the decision i n  the  case of 
t h i s  plant i n i t i a l l y  t h a t  s t ruc tu ra l  s t e e l  could not be imported; the 
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t o t a l  cost  of such s t r u c t u r a l  s t e e l  would have been i n  t he  order of 
magnitude of US$S00,000. Due t o  t h i s  decision, the  company had t o  
design reinforced concrete s t r ~ c t u r e s  which took much time, f i r s t  t o  
design and then t o  construct .  This probably delayed the pro jec t  a t  
l e a s t  one year and the cost  of t h i s  i n  l o s t  output of f e r t i l i z e r  was 
about $14 mil l ion i n  foreign exchange. I n  addit ion t o  t h i s ,  the  decision 
was made t o  construct  the  plant  with the  company's own forces  ra ther  
than t o  u t i l i z e  contractors t o  a l a rge  extent  and t o  manage the  con- 
s t ruc t i on  with -the company's own engineers who had not had any reason- 
able amount of experience i n  managing comparable construction projects  
ra ther  than employ s k i l l e d  construction managers. Delays were a l so  
experienced due t o  governmental procedures i n  obtaining import l icenses ,  
customs clearances and the l i k e .  The Mission did  not t r y  t o  i s o l a t e  the 
reasons cause by cause of the  long constrcction period of a b o - ~ t  f i v e  
years, but the  t o t a l  e f fec t  may be bes t  i l l u s t r a t e d  by s t a t l n g  t'nat the  
construction of a s imilar  plant  might take two years or two and a half 
Years a t  the most i n  the  majori ty of ctker c m t r i e s  using good con- 
s t ruc t ion  managers and contractors.  The t o t a l  cost  of the  delays there- 
fore  fo r  t h i s  project  would be a l o s s  of US$30 mil l ion - $45 mil l ion I n  
foreign exchange f o r  f e r t i l i z e r  which might otherwise have been produced 
about ha l f  the  cos t  of the plant i n  t o t a l ,  and more than i ts  t o t a l  
foreign exchange ccs t .  

18. Construction of the Trombay plant has a l so  taken an i n ~ r + i w . t - ~  
amount of time. This i s  subs tan t ia l ly  due t o  the f a c t  t h a t  t he  projecTf 
has been changed a number of times during the  implementation. Tha cos t  
of these changes i n  time, and consequently money, has been dear. It i s  
doubtful whether it is  generally real ized by those involved t h a t  for  
each day decisions on t h i s  plant were pending the Indian economy l e s t  
US$S0,000 i n  f e r t i l i z e r  production. 

19. The Nmrup f e r t i l i z e r  plant i n  Assam rrias increased i n  s i z e  since 
the or ig ina l  s tud ies  of the  Third Plan t o  about 45,000 tons of nitrogen 
-ually. This plant w i l l  be based on natural  gas avai lable  i n  Rssam.  
Tne present market i n  Assam including t h a t  fo r  the t e a  plantations which 
a r e  f e r t i l i z e d  intensively  and f o r  which no ia rge  increases can be 
=petted, is  about half  the t o t a l  capacity of the  plant. Since t rans-  
portat ion between Assam and the  r e s t  of India  i s  d i f f i c u l t  and expensive, 
the  economic benef i t  of ha l f  03 the p l an t ' s  f e r t i l i z e r  production h d . 1  

be reduc2d due t o  heavy t ransport  charges from the  plant  t o  the r e s t  CP 
India where the production may be u t i l i z e d  u n t i l  l o c a l  markets a r e  
developed, probabl j  over a considerable time. Plant  construction has 
been hampered by d i f f i c u l t  access and by a cutback i n  construction 
a c t i v i t i e s  a f t e r  the  Chinese invasion of l a t e  1962. (The plant  i s  
located not too f a r  from some of the invaded t e r r i t o r y . )  

2 0. The Gorakpur Project  was delayed i n i t i a l l y  i n  t he  project  
development phase and i n  obtaining t h e  necessary financing. The con- 
s t ruc t ion  schedule l a i d  out i s  qu i t e  conservative arld completion i s  
ne t  scheduled un t i l 1967 .  As with a l l  projects  i n  India,  the  time 
necessary t o  implement a project  i s  qu i te  long due t o  procedures t o  
obtain  import l i censes ,  custom clearances, e tc .  
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21. I n  t h e  p r iva te  sector  the  only plant  completed during t he  t h i r i  
Five-Year Plan was t h e  very mcdest sized Ennore u n i t  which has a capacit.2: 
of s l i g h t l y  over 8,000 tons of nitrogen annually. The product of t h i s  
PI-ant i s  actually ammonium phosphate and the  plant  has a cmparab:?e C " ~ F Z C ~ + Y  
i n  pnosphate. After t h e  . f a c i l i t i e s  were completed qu i t e  sane t i n e  was s;;-,ni) 
i n  ge t t i ng  t h e  p lan t  i n t o  f u l l  production due t o  technical  d i f f i c u l t i e s .  
These problems have now been solved and t he  p ro jec t  i s  operating a t  capacity 
and consideration has been given t o  doubling i t s  s ize .  Even i f  the  s i z e  
were doubled, however, t h e  plant  would s t i l l  be very mall i n  r e l a t i on  t o  
Ind ia ' s  requirements and t o  the  normal s i z e  of p lan t s  which may be evpecteti 
t o  c ~ n p e t e  on an economical bas i s .  

22. The pr iva te  sector  has been qu i t e  heavily c r i t i c i z e d  f o r  not im- 
plementing t h e  projects  assigned t o  it i n  t he  f e r t i l i z e r  industry promptly. 
Of the  l a rge  p lan t s  l icensed t o  t he  pr ivate  sec tor  by Government a t  t he  
s t a r t  of t he  Third Plan, only one i s  current ly  under construction, t h a t  i~ 
a t  Vishalk'napatnarn. This p ro jec t  which i s  expected t o  be completed i n  1967 
was very slow i n  ge t t ing  s t a r t ed .  The f e r t i l i z e r  !.ndustry i s  an indust lg  
which t h e  Indian Government has opened up t o  both public and prj-vate i n -  
d u s t r i a l  coinpariies; Governnent par t i c ipa t ion  i s  high. I n  addit ion,  s ince  
f e r t i l i z e , -  i s  a comodi ty  which has many users  and few ~ r o d u c e r s  and ~ h o r c  
product i s  ccnsidered of v i t a l  importance t o  t h e  users,  it is subject  t o  
being influenced by p o l i t i c a l  considerations. The Indian Governmeilt has 
controlled t he  p r ices  of nitrogen f e r t i l i z e r ,  both on t he  s e l l i n g  s i de  t o  
the  consumers and on t he  purchase s ide  from l o c a l  companies within India  f o r  
many years and it nay be expected t o  continue t o  control  these p r ices  o r  t~ 
influence the p r ices  s e t  by the  Government companies i n  f e r t i l i z e r  i n  t h ~  
future .  To assure reasonable business success, t he  promoters of the ?rc:cc:,, 
two foreign companies and one Indian f i r m ,  f e l t  it nezessary t o  obtair, a ss r -  
rances on Government po l ic ies  concerning f e r t i l i z e r ,  especiam a s  regzrds 
t o  p r ice  and marketing cmsidera t ions ,  i n  addi t ion t o  working out au- the 
normal d i f f i c u l t i e s  of s e t t i n g  up a new business i n  India.  The ne t  resul5c 
of a l l  of t h i s  was t h a t  it took several  years  before the  promoters fslt 
assured enough t o  proceed with physical construction of t he  project .  S i r ~ e  
the  p ro jec t  has a capacity of about 80,000 tons of nitrogen per year i n  
addi t ion t o  an equivalent p~oduc t ion  of phosphate ( the  plant  i s  designed t o  
produce ammonium phosphate f e r t i l i z e r ) ,  the cost  of project  delay was more 
than US$lS mi l l ion  annually i n  fore ign exchange fo r  equivalent nitrogen 
f e r t i l i z e r  alone. This was t he  cos t  of the  prolonged negotiat ions betaeen 
Government and the  promoters. The Government of course is  concerned t h a t  
the  promoters should not r e a l i z e  an unnecessarily high p r o f i t  from the  
economy. But what has not been so  read i ly  recognized i s  t h a t  unless s ~ c h  
a proJect  b ~ i l l .  r e s u l t  i n  p r o f i t s  comparable t o  those which may be obtainsd 
elsewhere i n  t he  Indian economy fo r  Indian entrepreneurs c r  i n  t he  world 
fo r  in te rna t iona l  entrepreneurs, t h a t  the  projects  w i l l  not 5e  undertaken. 
I n  t h i s  case, a s  i n  others,  the  question might be asked whether India would 
have been b e t t e r  off  by providing a more l uc r a t i ve  opportunity f ~ r  invest-  
ment, i n  which case the  p ro jec t  would have been inplemented much e a r l i e r ,  
01. whether it would have been b e t t e r  off  t o  bargain hard giving minimal 
inducements and not have the  plant  f o r  several  years. The delay i n  t h e  
case of t h i s  p lant  of perhaps th ree  years during negotiat ions cost  the  
economy i n  excess of US$hS mil l ion i n  equivalent import of nitrogen felt:- 
l i z e r  alone, which is almost three-quarters of t he  t o t a l  e s t k a t e d  cos t  o2 
the  plant ,  only p a r t  of which i s  i n  fore ign exchange. 
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23. Tile next p lant  which may be implm-ented i n  t he  p r iva te  sec tor  Sub 
f o r  which construction has not y e t  s t a r t e d  i s  a t  Kothagudem. The Bank ;.s 
very fami l ia r  with the  p ro jec t  since the  p ro jec t  has been a  candlcate fo r  
financing s ince  mid-1961. It i s  an i n t e r e s t i ng  but  agonizing case-  TAZ 
Indian entrepreneurs approachec! the  Bank i n  mid-1961 l o r  f inancing and 
then, i n  l a t e  1961 brought i n  a  US f i r m  a s  technical  col laborators  with 
subs tan t ia l  f i nanc i a l  par t ic ipat ion;  the  US f i rm appraised the  project  
b r i e f l y  i n  l a t e  1961 and during t he  f irst  half  of 1962 t h e  p ro jec t  was 
developed i n  reasonable d e t a i l  which led  t o  a Bank appraisa l  mission in 
the  f a l l  of 1962. The pro jec t  a s  appraised would have had a  capacity of 
60,000 tons of nitrogen a s  urea and would have been based on coal  from 
nearby c o l l i e r i e s .  The Bank appra i sa l  was favorable and i f  the  promoters 
had been able  t o  obtain t he  necessary goverimental permissions and assur- 
ances i n  ea r ly  1963, t h e  plaqt  might be going i n t o  operation today. Out- 
s i de  influences however, the  Chinese invasion of l a t e  1962, resu l ted  i n  
Government increas ing corporate income taxes b very high l e v e l s  s t a r t i n g  i-1 
1963. This might not have affected many projects  where p r ices  a r e  not ~011- 

t r o l l e d  but  i n  t h i s  f e r t i l i z e r  p ro jec t  % ~ i t h  controlled p r ices  t he  returfis  
were reduced t o  the  borderl ine a rea  a s  f a r  a s  a t t r a c t i n g  foreign technical  
col labcrators  and par t i c ipan ts  i n  financing. The enthusiasm of t he  pro- 
moters was dul led and t h e  p ro jec t  dragged on with l i t t l e  happening during 
1963 a s  t he  promoters were busy x i t h  other more a t t r a c t i v e  proposals e l s s -  
where i n  Ind ia  and i n  t h e  world. I n  ea r ly  1964, the  promoters again pu% 
the  p ro jec t  fo r~~rard  and t he  appraisa l  was reviewed by a second Bank m i s s i 0 ~ 1 .  
A t  the  same time, Indian t ax  l eve l s  were moderated and it appeared a.gdfLn as 
though the  p ro jec t  wouid go ahead. More complicationswcre causec! i n  t he  
spr ing of 1964 when Government reduced the  pr ices  paid f o r  urea,  the pro- 
auc t  which t h i s  p lant  w a s  t o  manufacture. Again, t h i s  reduced the  expec?x2 
p ro f i t s  on t he  en te rpr i se  t o  the  point  where the  case was borderl ine;  the  
promoters still plodded ahead with t i e  project  with dulled enthusizsm, 
primarily due t o  same f ee l i ng  of commitment. Final ly  i n  ea r ly  1965, a l l  
f e l t  t h a t  the  project  was well underway and the  loan between the  entrep2-e- 
neurs and the  World Bank w a s  even negotiated and the  new company t o  undel-- 
take t he  p ro jec t  w a s  formed. A t  t h i s  time, Government .increased du t i e s  en 
a l l  imports by an addi t ional  102 excepting f e r t i l i z e r  and a  few cther  v l t a l  
items, but  lncluding machinery and equipnent f o r  f e r t i l i z e r  plants.  This 
l a s t  straw, i n  conjunction with past  happenings on t he  p r ices  of f e r t i l i s c t l  
and the  d i f f i c u l t i e s  of negotiat ions with Government, caused the  prcmoters 
t o  give up t he  p ro jec t  as  o r ig ina l ly  conceived. The promoters current ly  
a r e  d e v e l ~ p i n g  possible a l t e rna t i ve s  based on using naptha a s  a feed. stock 
ra ther  than coal; t h i s  reduces plant  investment subs tan t ia l ly  but of c:ou.r3'3 
subs t i t u t e s  naptha, a  product from imported crude o i l  f o r  coal ,  a product 
of l oca l l y  produced co l l i e r i e s .  The outcome of the  project  i s  uncertaln b : ~ t  
d i f f i c u l t i e s  and time necessary t o  obtain adequate assurances from Govern- 
ment on c r i t i c a l  aspects of the  p ro jec t  have resu l ted  i n  delays during whj.ci! 
time outside considerations have resu l ted  i n  act ions  by t h e  Indian Govern- 
ment which have made t he  project  una t t rac t ive  t o  the  pr ivate  investor.  
The delay i n  the  case of t h i s  p ro jec t  has been a t  l e a s t  th ree  years  and 
the  plant  could have been paid f o r  completely with t he  foreign excha~ge  
cost  of t h e  f e r t i l i z e r  imported during t h i s  period. 



24. Tne s tory  of t he  o+ther f e r t i l i z e r  p ro j ec t s  of the  p r iva t e  sec tor  
i n  Ind ia  i s  unhappy. The promo-Lers of the  proposcc' p lant  a t  I t a r s i  i n  
1.lad~ya Pradesh (S ta te )  were unsuccessful i n  cle-~zloping a p ro jec t  ; t h e  
basic  problems were  lac^ of market i n  t h e  area and the  lack of raw 
mater ia ls  a t  co s t s  lop1 enough t o  make the pro2ect; attract!.ve, a l t h o ~ g h ,  S.11 

addit ion,  t he  pronioters evidently were not highly motivated. The t o t a l  
r,iarket f o r  f e r t i l i z e r  was small i n  I3adhya Pradesh which i s  qu i t e  undevelope.l 
and t he  plant  would have been 1.ocated i n  a pos i t ion  from which it would hav:.: 
been d i f f i c u l t  t o  ship econcmically by ra i l road  t o  other subs$a i~ t ia l  markets 
f o r  f e ~ t i l i z e r  i n  other Indian s t a t e s .  \;hen the  p r iva t e  pro~io-hers were Un- 
successful  i n  developing the  pyojeet ,  the  p ro jec t  was turned over t o  t h e  
F e r t i l i z e r  Corporation of India ,  a  publ ic  undertalting. The Fer t iU-zer  Cor- 
pora-Lion, a f t e r  study, changed the proposed locat ion of t h e  Plant  t o  Korbe, 
c lose  t o  a coa l  mining a rea .  The F e r t i l i z e r  Corporation develop8d t he  pro-. 
j ee t  and had even i n i t i a t e d  c o n s t ~ u c t i c n  of some i r f r a s t r u ~ t ~ e  Qfpe f a c i -  
l i t i e s  a t  t h e  p lan t  s i t e .  Ilork on t h i s  was hal ted i n  1964 whea the Govern- 
ment cf InCia a g ~ e e d  t o  a study 02 t he  f e r t i l i z e r  industry i n  India  a ~ b  tha  
poss ible  construction of f i v e  l a rge  nitrogen f e r t i l i z e r  plaxlts by a consor- 
tlum headed by tho Bechtel Corporation. It Is  uncertain whethe? t h e  pl-an.1; 
w L l l  bc b u i l t ;   his w i l l  depend not on1.y on t he  outcome cf t he  negotia- 
t i ons  be-tween the  Govzra-!lent of Ind ia  and the consor t im headed Sy Eechtel, 
but  a l so  on other possi'ole i ' e r t l l l z e r  r;larit proposals a t  other locations 
within Ind ia  c u r r e ~ t l . g  under consldaration. It inay be sa id ,  however, thzt  
t h e  o r ig ina l  p!.ant loca t ion  was not des i rable  and t h a t  t h e  f a c t  t h a t  thc: 
p l z i t  vas not constructed by t h e  pyivate  sector  a s  ixitial_.l;r planned by a 
Goveriment Cormittee w i l l  end up being a benef i t  t o  the  econcry of I r n ~ ~ a .  

25 Another g i a n t  original!-)- ~zcpected t o  be constructed by t h e  p r lv s t e  
sector was a t  I3anuna:;lgarh i n  RaSasthan. A ~ a l n ,  Location f o r  this p lan t  was 
not d e s i ~ a b l e  even though it had been recommended i n  the  s i t e  se lec t ion  
s tudies  lindzrtaki?n by -the Goverlu;le;it, o: India  i n  the  l a t t e r  pa r t  of t h e  
1959' s . Th2 pr iva te  en t rep~eneurs  were not successfnl  i n  developing a 
sa t i s fac tory  pro2ect. After  study, however, an a l t e rna t e  s i t e  ;ocaiioa 
has  bee:^ suggested a t  Motah. T h i s  l a t t e r  s i t e  i.s sore  advantageous ti?sn 
tlie or lg2aal  s i t e  but  t n e  question a s  t o  whether a f e r t i l i z e r  p lant  should 
be b u i l t  a t  a l l  i n  Tlajastiian has s t i l l  nos been ansr~ei-ed s a t i s f a c t o r i l y .  
Fer t i l i ze -  usage i n  tine S ta te  i s  s t i l l  vcr;r low, about 5,000 tons or' n i t r o -  
gen I n  1963/64, l e s s  than one-trlelnth of the  proposed p l an t  capacify. The 
proposed raw n a t e r i a l  f o r  the p l an t  would be naptha which would have t o  be 
shipped by r a i l  from r e f ine r i e s  on the  coast of India  which makes t he  cost  
of t he  rard mater ia l  qu i te  high an3 t he  costs  ~f production unfavorable .a 
compared wi th  the  proauction 02 f e r t i lLze r  p l an t s  loca-ced closer t o  r e f i n -  
er ies ,  especia l ly  t h e  new very la rge  p lan t s  based on the l a t e s t  technolo~jr .  
Here again it has been somewhat of a b less ing t h a t  the  o r ig ina l  p lan t  was 
not b u i l t  s ince  it would not have been eeonomical. Even a t  t h e  revised 
location,  t he r e  would be serious question a s  t o  whether t h e  project  shmld  
be iA ip1ci:lented which accollnts f o r  t h e  subs tan t ia l  delays. 

26. Tile l a s t  p l an t  included i n  the  Plan spec i f ica i ly  was a t  Dwgapur. 
This p l an t  was t o  be a jo in t  undertaking by the  S t a t e  of B e n ~ a l  and pr iva te  
i nk re s t i s .  Although the  .cornerstme f o r  the  p lan t  has been l a i d ,  it 5s 
uqderstood that a f u l l  go-ahead w i l l  not be given f o r  the  plant  u n t i l  t h e  



r e s u l t s  of other s tudies  on the I ' e r t i l i z e r  industrjr i n  India  i n  general arr, 
lcnown and other poss ible  prornotio~ial schzmes which a r e  now m d ~ r  considcra- 
by t he  Governrnent of I nd i a  have been evaluated. Eere there  v i l l  be a 
l i k e l y  cost  of delay s ince  tlie Durgapur location i s  probably qu i t e  a re;:so?l- 
ab le  one and s ince  p ro jec t  developnent has been delayed while s tud ies  a r e  
made of naqy other things i n  Ind ia .  In economic development, the re  m y  
czr ta in ly  be cos t s  due t o  t h e  mistakes made bj ccnmission. But t he r e  a r e  
a l s o  cos t s  of t he  mistakes of omission. For econcmic develoynent, man n1us.t 
a c t .  For good economic development s tud ies  sllould be undertalcen 
on t h e  basis  02 which intelligel?';  decisions may be aade. But in terr8inable  
study and no decision i s  e f fec t ive ly  a decision f o r  no act ion and no 
developnlent . 
27. A t  the  time t he  t h i r d  Five-Year Plan was formulated 0 t h ~  p l an t s  
were considered f o r  poss ible  inclus ion i n  the  Plan even though spec i f ic  
p ro jec t s  had not b ~ 2 n  drawn up, o r  l icenses  ;;ranted. One of .these, now -l;o 
be located a t  Baroda i s  under construction and i s  expected t o  be completed 
i n  1967. T h i s  i s  a j o in t  b;r t he  S t a t e  of Su ja ra t  and t h e  
public . 
28.  Ancther plant  was p r q ~ o s e d  t o  be erected i n  igsors  SLate a t  the  
Por-l; 02 iiangalore. This  s i t e  location would have required t ha t  t he  Fort 
of i:a;lgalcre and the  t ranspor t  f t i c i l i t i e s  fro!,i t he  po r t  t o  the  inlad por- 
t i o n s  or" Ind ie  be im(:roved. The ~ ~ r o j e c t  has not Seen executed due t o  the  
fzci, t n a t  the  transportat iorl  i rZras t ruc ture  necessary has not been provi,cied. 
I f  t h e  p rc jec t  had been irripler,.ented, i t  ~ ~ o u l d  have been a rnistake since 
t he  projec% could not have col?trlbcted 50 tlie economy wlthoirt this imnra- 
strucbure.  A priva:e gr0v.p i s  considering an a l t e rna t i ve  s i t e  for this 
p lan t  a t  Goa and j s  tq r ing  t o  e n l i s t  a  fo re ign  coiqany a s  a jo in t  s2or.sor. 
Pr0jee-l; plans a r e  nou being d r a m  up f o r  a very l a rge  p lan t  ukil-izinz t h e  
l a t e s t  t scLhnolo~r  which r e s u l t s  i n  IDPI cost  ammonia manufacture. Th-. exact 
outcome of this proposal w i l l  only be developed >? i t h  time; t o  date,  t h e  
p r i n c i l ~ a l  Indian i nd iv idu l l  rcspors ible  f o r  promoting t h e  project  has beer1 
~ ~ o r l f n g  on t he  p ro jec t  f o r  aboct t h e e  years .  

29 Tne plant  proposed f o r  Tuticorin has not  material ized but an 
a l t e r n a t e  p lan t  i n  the  S t a t e  of i4adras i s  expected t o  be b u i l t  adjacent t o  
the  new petroleum re f inery  which i s  t o  be b u i l t  a t  t h e  City of I'iadras. 
T h i s  l a s t  s i t e ,  adjacent t o  t he  re f lneqr  a t  f:aciras, should prove t o  be 
excellent ,  substantial1:y supericr  t o  as7 possible construction a t  tile s i t e  
o r ig ina l ly  consicered. 

30. A project  f o r  a p lan t  a t  ICoyna has r,ot ye t  taken shape r,or i s  it 
liicely t o  be base6 on present es i sc ta t ions .  
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Posi t ion of the F e r t i l i z e r  Industrp a t  th2 Present Time - 
31  The stat l ls  of t h e  ferti!.izer industry at; the  present time i s  a s  
follows: 

Plants  i n  Operation: 

Plznt  -- Sta t e  -- 
Sindr i  Bihar 
A11~a;re Kerala 
itangal Pun2 a3  
Xourkela Grissa 
Ennore iIadras 
Varanzsi Ut te r  
Bjr-Product s 

e t c  . Various 

Total  of ? lan t s  i n  Operation 

Ownership 
7-- 

Go7rerr!!ient 
ciovermerit 
Governr~ent 
Go ~ e r m - c n t  
b i v a t e  
r i v a  t e  
l3-ivabe and 
r*overnaer.t 

Plants now s t a r t i n g  u? ~r under ~ o r ~ s t r u c t i o n :  -. -- -- - 
T r  o ~ b q r  13aha~ashtra Government 
!\J?y\-elLi Piadras Government 
All-;aye Expansion Iierala Gove~nment 
7:amrup A s  san Government 
V i  shalchapakam Andhra Pri.vate 
Sorakhpur Uttei.. Government 
Earocia Gu j a r a t  Tlixed 

Total P lan t s  s t a r t i n g  
2.p and undsr ccnstruction 

Nitrogen Cagaci 
( t:;ol~:;and 

t o ~ ? s  e~~riual.L\r) _--- 

Grand Total  - Flants  de l i n i t e ly  ccmiit ted e.?t 

32. ~ o t z l  f e r t i l i z e r  capacity i.n ~ d i a  a t  t h e  present time i s  386,000 
tons  o,P nitrogen annuzil;;. A s  has been e q l a i n e d  previously a c t a a l  cpera- 
t i o n s  a r e  not a t  t h i s  l eve l .  It ~ o u l d  be expected t h a t  p l an t  production cf 
p e r h q s  39; of capacity could be ;l;iiiltai~ied once ce r ta in  difi'icllltLes are  
overcome. The construction cf p l an t s  w i t 1 1  a t o t a l  capacity or̂  apuroximate1;r 
5~8 ,000  tons  of ni trogen annually i s  Pirriljr c o m ~ i t t e d  which w i l l  br ig2 t o t a l  
capacity i n  Ind ia  t o  a l e v e l  of about 89k ,00~  tons  of ilitrogec. From an 
ag r i cu l t u r a l  aspect, goals  f o r  t he  end o? the Fourth plan a r e  ~f ti12 order 
of msgnitude of 2 n i l l i o n  tans  of ni.trogen annuzll;~. There is, tinerefore, 
subs tan t ia l  need of increased production by the  c o u n t ~ j .  

33 The Goverriraent of Ind ia  and ccrtair; private entrepreneurs a r e  
current ly  inves t iga t ing  or i n i t i a t i n g  ac t ion  t o  develop substantial .  addi- 
t l o n a l  f e r t l i i z e r  capacity. A number of s i t e s  have been discussed and t h e  
s t a t e  of implementation va r i e s  considerably from s i t e  t o  s i t e .  Tne $antv 



15th  perhaps the rnost favorable conclit-ions f o r  speedy irfiplerientation i s  at  
Iiadras, i n  connection with the  new pe t ro l em reTinercy which Is t o  be 
erected there .  This l) lant ,  whicli i s  ~ q c c t e d  t o  be a jo in t  undertalung 
by the  Governinent of India and foreign ?ctroleurl i n t e r e s t s  , w i l l  p?obably 
be 'larze, about 200,000 toils of nitrogen capacit.7, and based on the  net4 
technological advaxces which r e s u l t  i n  low costs  of operation. The iiadras 
location should be excellent ,  s ince rau materizls  w i l l  be readi ly  avai lable ,  
the  jeneral  area t o  be served b,r the plant  i s  one 02 high f e r t i l i z e r  usage, 
and t ransport  f a c i l i t i e s  both i n  t he  way 01 roads and railways and a l s o  wa.iler 
t ransport  on both canals and thz sea a r e  avai lable .  

34 The Governmcrrt o r  i t s  col~ora-be undertakings, a l so  a r e  invest igat-  
ing projects  a t  Durgapur, another reasonably f  avorable location where a 
p lan t  15 th  a caaacity of 125,000 tons of nitrogen i s  planiled, a t  iiorba, 
where work has Seer1 s t a r t ~ d  i n  a prellrninary way on a plant w i t 1 1  an ex- 
pected capacity of 1C0,1300 tons  or" nitrogen based on coal, a t  Barauni, 
vhere it i s  possible  a plant  ~ tay  be b u i l t ,  and perha2s a t  Coclzin, where 
consideration i s  being given t o  constructing a laqp j ~ l a n t  with a capacity 
approaci~inz 200,CO(j tolls of nitrogen based on the l a t e s t  technoiogical 
processes. 

35 Private  i n t e r e s t s  rr,eanwhile a r e  considering p ro j ec t s  a t  i<oLh- 
agudcm where a plant  wi th  a capacity of 90,OOO tons  o? nitrozen based on 
naptha m27 be erected, a t  Goa, t ~ h e r e  a plant with a capacity of 160,SO9 
tone 03 nitrogen based oa the l a t e s t  technolon- i s  bein2 considered, and 
a t  Lotzh, whzre 2 plant  r l i t ; i  a  t en t a t i ve  capzcily of 100,CrJO toils oT 
nitrogen i s  Sein;: reviewed. The l a s t  of these plants ,  a t  Xotah, Is not 
i n  a pa r t i su l a r iy  desi rable  location and the probabi l i ty  of impien:enta.',ion 
i s  probably not l ~ r g e .  

36 The basic  locations mentioned in the previous paragraphs might 
be cons:dered o p n  t o  f e r t i l i z e r  plant  develop~ent  . The t o t s 1  capacit ; :~ of 
p lan ts  considered i s  s l i gh t ly  cver one n i l l i o n  tons  of nitrogen whic:~, if 
a l l  were in~~3lemented., would br inz  t o t a l  capacity i n  India to ahlost  2 
r r i l l ioc  tons of nitrogen. The G*overmaen-t o r  its corporations a r e  currently 
cons iderkg  a number of o t h r  a l t .ernat i~res  f o r  f e r t i l i z e r  deveiol~ment; 
foreign conlpnies have evidenced i n t e r e s t  i n  f e r t i l i z e r  deve1opti;ent ill 
India  and conversations a r e  being held with  a nunber 02 these  i n  the  hope 
of develo9ing p r ~ j e c t s  which w i l l  be r a ~ i d l y  inplemented. 

37 The l a rges t  proposal of t h i s  s o r t  was made by the  3ech ts l  Cor- 
poration of the  United S ta tes  r~h ich  led a c ~ n s o r t i w ~ ~  of in te res ted  c.3in- 
panies ir. stu@]ir,g the  Indian f e r t l l i z e ~  s i tua t ion  2nd nal:il?g a proposal 
f o r  the e rec t i sn  of f i v e  i a rge  nitrogen f e r t i l i z e r  p lan ts  ~ 5 t h  a sapac iw 
approaching 1 mil l ion tons of nitrogen, 230,CCO tons  of nitrogen capacitg 
f o r  each of the  plants .  F5eld s tudies  were naae i n  India  i n  the l a t t e r  
pa r t  of 1964 anci a report  was presented t o  tha Indian Government i n  
January 1965. Since t h a t  time the  Indian Government has been discussing 
t h i s  possible promotioli with the  in te res ted  companies. It would appear 
%kt not even one plant ,  l e t  alone f i ve ,  w i l l  ac tual ly  come about due t o  
t'nis apprcach. Froin press  reports,  the s ta ted  reasons f o r  t he  lack of 
azreeuient between the  fore ign  consc;rtilm and the  Government of Ina l a  
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revolves around t h e  ques t ion  of c o n t r o l  of t h e  e n t e r p r i s e s  and t h e  
r e l a t i v e  percentage of S t a t e  versus p r i v a t e  ovmer.ship. There are, w i t h -  
out  doubt, o the r  reasons f o r  f a i l i n g b  reach an agreement, b u t  t h e  
important t h i n g  i s  not so much t h e  reasons bu t  t h e  very f a c t  t h a t  an 
a g r e m e n t  cannct be reached. 

38 F e r t i l i z e r  is a  v i t a l  commodity t o  Ind ia  vhich w i l l  provide a 
s u b s t a n t i a l  b e n e f i t .  Although most of t h i s  bei?efi t  w i l l  be r e a l i z e d  i r -  
t h e  a g r i c u l t u r a l  s e c t o r ,  some of t h e  b e n e f l t s  i n  t h e  Kay of p r o f i t s  s t o u i d  
be r e a l i z e d  a t  t h e  manufacturing point .  The Tnject ion of c a p i t a l  and 
t echn ica l  knowledge %hick;, woul-d be provided by fo re ign  prorno3ers would be 
most valuable.  But whether such fo re ign  prornote~s a c t u a l l y  cone t o  I n d i a  
depends on t h e  degree of r i s k  a s  evaluated by t h e  fo re ign  promoters a rd  
on how t h e  b e n e f i t  I1piel1 i s  s l i c e d .  

39 A s  f a r  a s  r i s k  goes, fo re ign  companies have had g r e a t  d i f f i c u l t y  
i n  obta in ing adequate conmitment from t h e  Government on c e r t a i n  a spec t s  of 
f e r t i l i z e r  po l i cy  t o  give them enough confidence t o  p a r t i c i p a t e  financSciLly 
i n  f e r t i l i z e r  p r o j e c t  development. Had t h e  p r o j e c t s  been expected t o  b2 
highly p r o f i t a b l e ,  t h e  companies might have taken t h e  r i s k s ,  but  i n  fer-Lil- 
i z e r  with Government p r i c e  con t ro l s  and expectat ions of  reasnnably low pZ'.- 
f i t s ,  p o t e n t i a i  gains d i d  not autweigh t h e  poss ib le  losses .  With regard 
t o  s p l i t t i n g  t h e  b e n e f i t s  of a  p ro jec t ,  t he re  appears t o  be a  g r e a t  f e a r  
I n  Ind ia  t h a f  t h e  s l i c e  of t h e  p i e  allowed t o  t h e  fo re ign  promoters v i l l  
be t30  l a rge ,  and apparently l i t t l e  f e a r  t h a t  t h e  proposed p r o j e c t s  ma;T 
fa i l  t o  m a t e r i a l i z e  Ff s a t i s f a c t o r y  sources of fo re ign  c a p i t a l  and tech- 
n i c a l  s k i l l s  a r e  not  made ava i l ab le .  

40. I n  t h i s  s i t u r t i o n ,  with f e a r  t h a t  fo re igners  may r e a l i z e  undue 
p r o f i t ,  t h e  Government, of I n d i a  spends much time i n  nego t i a t ion  t r y i n g  
t o  reduce the  c o s t  of the  p r o j e c t  t o  Ind ia  by reducLng t h e  f i n a n c i a l  
ber.ef?-ts which r ~ i l l  even-Lually be paid t o  t h e  fore ign promoters. IL a o l l ?  
appear t h a t  i n  a  nlmber of cases, t h e  Government of Ind ia  has been so  
successful  i n  t h s s e  negot ia t ions  t h a t  t h e  fo re ign  promoters have found 
t h e  p r o j e c t s  u n a t t r a c t i v e  ar.d decided t o  i n v e s t  elsewhere. Ind ia  rfiusL 
r e a l i z e  t h a t  i t  must compete f o r  fo re igx  p r i v a t e  c a p i t a l  and t h a t  befora 
fore ign companies w i l l  i n v e s t  i n  Ind ia ,  t'ney must expect t o  nake a+,trac.tli:s 
r e t u r n s  over a  period of time. These r e t u r n s  must genera l ly  be as ,  or  
more a t t r a c t i v e  than those ava i l ab le  i n  t h e  coun t r i e s  of o r i g i n  of tine 
fore ign companies s ince  investment i n  one ' s  own country i s  normally sln;:.lcr 
and much less r i sky.  I n  addi t ion ,  t h e  investment cl imate i n  Ind ia  mast 
compare favorably x i t h  t h a t  of o ther  countr ies  i n  t h e  developing world 
k7he1-e s i m i l a r  p r o j e c t s  a r e  poss ib le .  

41. The Indian Government i s  cur ren t ly  considering o ther  proposi t icns  
of o ther  r'oreign companies f o r  poss ib le  co l l abora t ion  on f e r t i l i z e r  ma:~u- 
f a c t u r i n g  f a c i l i t i e s .  These negot ia t ions  might be expected t o  bear  fr?:it 
t o  t h e  ex ten t  t h a t  the  p l a n t s  a r e  f inanced through governqent c r e d i t s  c,r 
Ii3RD type loans.  But i f  Ind ia  expects  t o  a t t r a c t  p r i v a t e  c a p i t a l  o r  
c a p i t a l  which would be f n  a d d i t i o n  t o  t h a t  of fered  on a  Government t o  
Government o r  m u l t i l a t e r a l  b a s i s ,  then  it must be prepared t o  o f f e r  t e r m  
which w i l l  be a t t r a c t i v e  t o  t h e  prFvate f i n a n c i a l  community of t h e  d ~ v e l c p e u  
countr ies .  Since t h e  b e n e f i t s  of f e r t i l i z e r  production a r e  s u b s t a i - ~ t i z l  
it wollld c e r t a i n l y  seem t h a t  t h e  Government of Ind ia  ca? a f fo rd  t o  off ,?r  
t h e  incen t ives  necassary . 
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The Question of Time 

42. If one of the la rge  plants  a s  is now expected t o  be b u i l t  (wi-th 
a capacity of about 200,000 tons of nitrogen annually) i s  delayed f o r  o:le 
year, it cos t s  India about $40 mil l ion i n  foreign exchange t o  purchase the  
equivalent f e r t i l i z e r ;  t h i s  i s  c lose  t o  one-half of the  t o t a l  investment 
i n  the f e r t i l i z e r  plant.  Indian o f f i c i a l s  negotiat ing f e r t i l i z e r  plant 
proposals with foreign firms shculd r ea l i ze  t h a t  the time spent i n  nego- 
t i a t i o n s  has a cost  of about $3 mil l ion per month or about $100,000 per 
day i n  t e rns  of the  foreign exchange t o  purchase the  equivalent f e r t i l i z e r  
production. 

43. There i s  l i t t l e  time t o  es tab l i sh  f e r t i l i z e r  projects  t o  reach 
capacity operations by the  end of the  Fourth Plan. Engineering, pro- 
curement, and construction of such p lan ts  i n  India  can probabP~ best  be 
done i n  about three  years; ac tua l  times for  ex i s t ing  plants have been 
much longer but with good procedures an improvement t o  th ree  ysars  wsilld 
be possible. After t h i s ,  it i s  normal f o r  a plant t o  take one or  per- 
haps two years before it i s  operating s tead i ly  a t  capacity. Consideriiig 
t h i s ,  it, i s  imperative t o  s t a r t  immediately on plants  if  they a r e  t o  be 
operating a t  capacity by thz end of the  Fourth Plan. 

Conclusions and Recommendations 

44. If India i s  t o  increase i ts f e r t i l i z e r  productive capacity t o  
the  l eve l s  projected f o r  t h s  end of the Fourth Plan, a l a rge  and 
expert e f f o r t  i s  needed immediately. I f  competent project  planners, 
engineers, and construction managers a r e  used, t h e  plants  may be buil-t;  
i f  competent management and technicians ~zre  found t o  operate the  plants ,  
they b r i l l  produce e f f i c i en t ly .  Any half  e f f o r t  i s  probably doomed t o  
f a i l u r e  . 
45. The F e r t i l i z e r  Corporation, a Government undertaking, under in-  
s t ru s t l cns  from Government, has s e t  up a lTPlannirlg and Development 
Division" which i s  s ta ted  t o  be theore t ica l ly  capable of planning and 
building two f e r t i l i z e r  production un i t s  annually, Although Indians taks 
great  pride in doing things independently of foreign help a s  would be thi3 
case i f  the services  of the "Planning and Cevelo~ment Division" were 
u t i l i z ed ,  it is the  Plissionfs opinion t h a t  t r u s t i ng  a l a rge  amount of % h ~  
next Plan's  f e r t i l i z e r  program t o  such a group with l imited experienc2 
represents too great  a r i sk .  The e f f o r t s  of the group shoxld be devoted 
f i r s t  t o  the  most rapid inplementation possible of projects  now underway. 
After t h i s ,  it wodd probably be desi rable  t o  have the  group work with 
experienced foreign engineering firms who would be Sas ica l ly  responsible 
f o r  project  implementation u n t i l  adequate experience i s  S u i l t  up. Ccn- 
t r a c t i n g  ~ 6 t h  foreign engineering f i r m  would cost  more than i f  Indian 
t z l e n t  alone were u t i l i z ed .  However, there  would be every expectation 
t h a t  these expenditures would be recovered several  times over a s  a 
r e s u l t  of more prompt and e f f i c i e n t  project  execution. 
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46. The F e r t i l i z e r  Corporation current ly  has two operating uni ts ,  
Sindri  and Nangal, and one u n i t  coming i n t o  operation, Trombay. It 
a l so  i s  building plants  at  Namrup and Gorakhpur and i s  a l so  responsible for 
two more plants ,  Corba and Durgapur, when and i f  these projects  a re  under- 
taken, The conipany was investigated i n  l a t e  1964 by the  Committee on 
Public Underta!;ings of the  Indian parlirnent, and from the  committeels 
published report ,  the  Corporation has subs tan t ia l  work t o  do put t ing i t s  
present operations and firm projects  i n  order. 1/ It i s  therefore  re- 
commended t h a t  no addi t ional  load i n  the  way of-new projects  be assigned 
t o  the  F e r t i l i z e r  Corporation alone. If one of those now assigned i s  
dropped, it might be replaced, but u n t i l  present operations a r e  r r m i n g  
well and p lan ts  now under constraction a re  brought i n t o  e f f i c i e 3 t  pro- 
duction, the  Mission belleves the  Corporatirn has f u l l  task. An ex- 
ception t o  t h i s  might be i f  the  Corporation undertook a nex project  
jo in t ly  v i t h  an experienced foreign partner; i n  such a case tile foreign 
par tner  should probably be delegated the respons ib i l i ty  f o r  the  project .  

47. It i s  recommended tha.t the  f e r t i l i z e r  production f a c i l i t i e s  t o  ba 
ei-ecte~? i n  the  wining Plan be unc!ert,aken jo in t ly  by the  Government of 
India  o r  pr ivate  Indian i n t e r e s t s  and foreign companies experienced i n  
f e r t i l i z e r  production. Ccnstrvction of such Zac i l i t i e s  i n  most count.ries 
i s  most e f f i c i e n t  then managed by competent engineering cons t ruc~ ion  
r~znagcrs; t h i s  should a l so  be the  case i n  In~? i a .  To motivate economic 
efficiency,  the  foreign collaborators should be required t o  make a reasor:z.b:'.e 
investment i n  the  enterpr ise ;  t o  encourage t h i s ,  the  Government of I3dj.z 
should stand ready t o  maice commitments so t h a t  the  company or  coillp~nics 
w i l l  have prospects fol* p ro f i t s  of reasonable magnitude. The foreign 
company should have basic  respons ib i l i ty  fo r  technical  and business 
management, but, wculd, of course, consider the  Indian environment and the 
views of thoso Indian nat ionals  i n  management. If k d i a  wants f e r t i l i z e r d  
i n  reasonable time, it mu.st be prepared t o  compromise i t s  views with 
those of po ten t ia l  foreign par t ic ipa tors  so  t h a t  a solut ion agreeable t o  
both s ides  may be arr ived a t  promptly. Time is of the  essence. Days 
i n  discussion and negotiat ions have high value. It i s  safe  t o  say t ha t  
if India  t r i e s  t o  maximize i t s  own re turn  from spec i f ic  projects  bv 
minimizing the  re turn  of foreign par t ies ,  the f e r t i l i z e r  production 
f z c i l i t i e s  needed w i l l  not be b u i l t  i n  time. 

1/ F e r t i l i z e r  Corporation of India Ltd., New Delhi. Committee on - 
Public Undertakings .Third Lok Sabha, ~ i j r t h  Report, April  1965;. 


